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Foreword

This year’s Human Development Report looks at 
an issue that profoundly influences human poten-
tial and progress towards the Millennium Devel-
opment Goals. Throughout history human prog-
ress has depended on access to clean water and on 
the ability of societies to harness the potential of 
water as a productive resource. Water for life in 
the household and water for livelihoods through 
production are two of the foundations for human 
development. Yet for a large section of humanity 
these foundations are not in place.

The word crisis is sometimes overused in de-
velopment. But when it comes to water, there is a 
growing recognition that the world faces a crisis 
that, left unchecked, will derail progress towards 
the Millennium Development Goals and hold 
back human development. For some, the global 
water crisis is about absolute shortages of physi-
cal supply. This Report rejects this view. It argues 
that the roots of the crisis in water can be traced 
to poverty, inequality and unequal power rela-
tionships, as well as flawed water management 
policies that exacerbate scarcity.

Access to water for life is a basic human need 
and a fundamental human right. Yet in our in-
creasingly prosperous world, more than 1 billion 

people are denied the right to clean water and 
2.6 billion people lack access to adequate sanita-
tion. These headline numbers capture only one 
dimension of the problem. Every year some 1.8 
million children die as a result of diarrhoea and 
other diseases caused by unclean water and poor 
sanitation. At the start of the 21st century un-
clean water is the world’s second biggest killer of 
children. Every day millions of women and young 
girls collect water for their families—a ritual that 
reinforces gender inequalities in employment and 
education. Meanwhile, the ill health associated 
with deficits in water and sanitation undermines 
productivity and economic growth, reinforcing 
the deep inequalities that characterize current 
patterns of globalization and trapping vulnerable 
households in cycles of poverty.

As this Report shows, the sources of the prob-
lem vary by country, but several themes emerge. 
First, few countries treat water and sanitation as a 
political priority, as witnessed by limited budget al-
locations. Second, some of the world’s poorest peo-
ple are paying some of the world’s highest prices for 
water, reflecting the limited coverage of water utili-
ties in the slums and informal settlements where 
poor people live. Third, the international com-

Human development is first and foremost about allowing people to lead a life that 
they value and enabling them to realize their potential as human beings. The nor-
mative framework for human development is today reflected in the broad vision set 
out in the Millennium Development Goals, the internationally agreed set of time-
bound goals for reducing extreme poverty, extending gender equality and advancing 
opportunities for health and education. Progress towards these objectives provides a 
benchmark for assessing the international community’s resolve in translating com-
mitments into action. More than that, it is a condition for building shared prosperity 
and collective security in our increasingly interdependent world.
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munity has failed to prioritize water and sanita-
tion in the partnerships for development that have 
coalesced around the Millennium Development 
Goals. Underlying each of these problems is the 
fact that the people suffering the most from the 
water and sanitation crisis—poor people in general 
and poor women in particular—often lack the po-
litical voice needed to assert their claims to water. 

These and other issues are carefully exam-
ined in the Report. The challenges it sets out are 
daunting. But the authors do not offer a coun-
sel of despair. As the evidence makes clear, this 
is a battle that we can win. Many countries have 
made extraordinary progress in providing clean 
water and sanitation. Across the developing 
world people living in slums and rural villages 
are providing leadership by example, mobiliz-
ing resources and displaying energy and innova-
tion in tackling their problems. At the start of 
the 21st century we have the finance, technology 
and capacity to consign the water and sanita-
tion crisis to history just as surely as today’s rich 
countries did a century ago. What has been lack-
ing is a concerted drive to extend access to water 
and sanitation for all through well designed and 
properly financed national plans, backed by a 
global plan of action to galvanize political will 
and mobilize resources.

Water for livelihoods poses a different set 
of challenges. The world is not running out of 
water, but many millions of its most vulnerable 
people live in areas subject to mounting water 
stress. Some 1.4 billion people live in river basins 
in which water use exceeds recharge rates. The 
symptoms of overuse are disturbingly clear: riv-
ers are drying up, groundwater tables are falling 
and water-based ecosystems are being rapidly de-
graded. Put bluntly, the world is running down 
one of its most precious natural resources and run-
ning up an unsustainable ecological debt that will 
be inherited by future generations.

Far more also needs to be done in the face of 
the threats to human development posed by cli-
mate change. As the Report stresses, this is not a 
future threat. Global warming is already happen-

ing—and it has the potential in many countries 
to roll back human development gains achieved 
over generations. Reduced water supplies in 
areas already marked by chronic water stress, 
more extreme weather patterns and the melt-
ing of glaciers are part of the looming challenge. 
Multilateral action to mitigate climate change by 
reducing carbon emissions is one leg of the public 
policy response for meeting that challenge. The 
other is a far stronger focus on supporting adap-
tation strategies.

It is already clear that competition for water 
will intensify in the decades ahead. Population 
growth, urbanization, industrial development and 
the needs of agriculture are driving up demand for 
a finite resource. Meanwhile, the recognition is 
growing that the needs of the environment must 
also be factored in to future water use patterns. 
Two obvious dangers emerge. First, as national 
competition for water intensifies, people with 
the weakest rights—small farmers and women 
among them—will see their entitlements to water 
eroded by more powerful constituencies. Second, 
water is the ultimate fugitive resource, traversing 
borders through rivers, lakes and aquifers—a fact 
that points to the potential for cross-border ten-
sions in water-stressed regions. Both dangers can 
be addressed and averted through public policies 
and international cooperation—but the warning 
signs are clearly visible on both fronts.

This Report, a product of research and anal-
ysis by international experts and staff across the 
UN system, is intended to stimulate debate and 
dialogue around a set of issues that will have a 
profound bearing on progress towards achiev-
ing the Millennium Development Goals and 
human development.

Kemal Derviş
Administrator

United Nations Development Programme

The analysis and policy recommendations of this Report do not necessarily reflect the views of the United Nations Develop-
ment Programme, its Executive Board or its Member States. The Report is an independent publication commissioned by 
UNDP. It is the fruit of a collaborative effort by a team of eminent consultants and advisers and the Human Development 
Report team. Kevin Watkins, Director of the Human Development Report Office, led the effort.
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The water is not good in this pond. We collect it because we have no alternative. All the 
animals drink from the pond as well as the community. Because of the water we are 
also getting different diseases.
	 Zenebech Jemel, Chobare Meno, Ethiopia

Of course I wish I were in school. I want to learn to read and write…. But how can I? 
My mother needs me to get water.

	 Yeni Bazan, age 10, El Alto, Bolivia

The conditions here are terrible. There is sewage everywhere. It pollutes our water. Most 
people use buckets and plastic bags for toilets. Our children suffer all the time from diar-
rhoea and other diseases because it is so filthy.
	 Mary Akinyi, Kibera, Nairobi, Kenya

They [the factories] use so much water while we barely have enough for our basic needs, 
let alone to water our crops.

	 Gopal Gujur, farmer, Rajasthan, India

Four voices from four countries united by a sin-
gle theme: deprivation in access to water. That 
deprivation can be measured by statistics, but 
behind the numbers are the human faces of the 
millions of people denied an opportunity to re-
alize their potential. Water, the stuff of life and a 
basic human right, is at the heart of a daily crisis 
faced by countless millions of the world’s most 
vulnerable people—a crisis that threatens life 
and destroys livelihoods on a devastating scale. 

Unlike wars and natural disasters, the 
global crisis in water does not make media 
headlines. Nor does it galvanize concerted in-
ternational action. Like hunger, deprivation 
in access to water is a silent crisis experienced 
by the poor and tolerated by those with the re-
sources, the technology and the political power 
to end it. Yet this is a crisis that is holding back 

human progress, consigning large segments of 
humanity to lives of poverty, vulnerability and 
insecurity. This crisis claims more lives through 
disease than any war claims through guns. It 
also reinforces the obscene inequalities in life 
chances that divide rich and poor nations in 
an increasingly prosperous and interconnected 
world and that divide people within countries 
on the basis of wealth, gender and other mark-
ers for disadvantage.

Overcoming the crisis in water and sanita-
tion is one of the great human development 
challenges of the early 21st century. Success in 
addressing that challenge through a concerted 
national and international response would act 
as a catalyst for progress in public health, edu-
cation and poverty reduction and as a source of 
economic dynamism. It would give a decisive 
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impetus to the Millennium Development 
Goals—the targets adopted by governments as 
part of a global partnership for poverty reduc-
tion. The business as usual alternative is to tol-
erate a level of avoidable suffering and loss of 
human potential that all governments should 
regard as ethically indefensible and economi-
cally wasteful.

Water for life, water for livelihoods

“By means of water”, says the Koran, “we give life 
to everything.” That simple teaching captures a 
deeper wisdom. People need water as surely as 
they need oxygen: without it life could not exist. 
But water also gives life in a far broader sense. 
People need clean water and sanitation to sus-
tain their health and maintain their dignity. But 
beyond the household water also sustains eco-
logical systems and provides an input into the 
production systems that maintain livelihoods. 

Ultimately, human development is about 
the realization of potential. It is about what 
people can do and what they can become—their 
capabilities—and about the freedom they have 
to exercise real choices in their lives. Water per-
vades all aspects of human development. When 
people are denied access to clean water at home 
or when they lack access to water as a produc-
tive resource their choices and freedoms are 
constrained by ill health, poverty and vulner-
ability. Water gives life to everything, including 
human development and human freedom.

In this year’s Human Development Report 
we look at two distinct themes in the global 
water crisis. The first, explored in chapters 1–3, 
is water for life. Delivering clean water, remov-
ing wastewater and providing sanitation are 
three of the most basic foundations for human 
progress. We look at the costs of not putting in 
place these foundations and set out some of the 
strategies needed to bring universal access to 
water and sanitation within reach. The second 
theme, water for livelihoods, is the subject of 
chapters 4–6. Here we focus on water as a pro-
ductive resource shared within countries and 
across borders, highlighting the immense chal-
lenges now facing many governments to man-
age water equitably and efficiently.

Some commentators trace the global chal-
lenge in water to a problem of scarcity. The spirit 
of Thomas Malthus, who in the 19th century 
disconcerted political leaders by predicting a 
future of food shortages, increasingly pervades 
international debates on water. With popula-
tion rising and demands on the world’s water 
expanding, so the argument runs, the future 
points to a “gloomy arithmetic” of shortage. 
We reject this starting point. The availability of 
water is a concern for some countries. But the 
scarcity at the heart of the global water crisis is 
rooted in power, poverty and inequality, not in 
physical availability.

Nowhere is this more apparent than in the 
area of water for life. Today, some 1.1 billion 
people in developing countries have inadequate 
access to water, and 2.6 billion lack basic sanita-
tion. Those twin deficits are rooted in institu-
tions and political choices, not in water’s avail-
ability. Household water requirements represent 
a tiny fraction of water use, usually less than 5% 
of the total, but there is tremendous inequality 
in access to clean water and to sanitation at a 
household level. In high-income areas of cities 
in Asia, Latin America and Sub-Saharan Africa 
people enjoy access to several hundred litres of 
water a day delivered into their homes at low 
prices by public utilities. Meanwhile, slum 
dwellers and poor households in rural areas of 
the same countries have access to much less than 
the 20 litres of water a day per person required to 
meet the most basic human needs. Women and 
young girls carry a double burden of disadvan-
tage, since they are the ones who sacrifice their 
time and their education to collect water.

Much the same applies to water for liveli-
hoods. Across the world agriculture and in-
dustry are adjusting to tightening hydrological 
constraints. But while scarcity is a widespread 
problem, it is not experienced by all. In water-
stressed parts of India irrigation pumps extract 
water from aquifers 24 hours a day for wealthy 
farmers, while neighbouring smallholders de-
pend on the vagaries of rain. Here, too, the un-
derlying cause of scarcity in the large majority of 
cases is institutional and political, not a physical 
deficiency of supplies. In many countries scar-
city is the product of public policies that have 
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encouraged overuse of water through subsidies 
and underpricing.

There is more than enough water in the 
world for domestic purposes, for agriculture and 
for industry. The problem is that some people—
notably the poor—are systematically excluded 
from access by their poverty, by their limited 
legal rights or by public policies that limit ac-
cess to the infrastructures that provide water 
for life and for livelihoods. In short, scarcity is 
manufactured through political processes and 
institutions that disadvantage the poor. When 
it comes to clean water, the pattern in many 
countries is that the poor get less, pay more and 
bear the brunt of the human development costs 
associated with scarcity.

Human security, citizenship and social 
justice
Just over a decade ago Human Development  
Report 1994 introduced the idea of human se-
curity to the wider debate on development. The 
aim was to look beyond narrow perceptions of 
national security, defined in terms of military 
threats and the protection of strategic foreign 
policy goals, and towards a vision of security 
rooted in the lives of people. 

Water security is an integral part of this 
broader conception of human security. In broad 
terms water security is about ensuring that every 
person has reliable access to enough safe water 
at an affordable price to lead a healthy, digni-
fied and productive life, while maintaining the 
ecological systems that provide water and also 
depend on water. When these conditions are 
not met, or when access to water is disrupted, 
people face acute human security risks trans-
mitted through poor health and the disruption 
of livelihoods. 

In the world of the early 21st century na-
tional security concerns loom large on the in-
ternational agenda. Violent conflict, concerns 
over terrorist threats, the proliferation of nu-
clear weapons and the growth of illicit trade 
in arms and drugs all pose acute challenges. 
Against this backdrop it is easy to lose sight 
of some basic human security imperatives, in-
cluding those linked to water. The 1.8 million 
child deaths each year related to unclean water 

and poor sanitation dwarf the casualties associ-
ated with violent conflict. No act of terrorism 
generates economic devastation on the scale of 
the crisis in water and sanitation. Yet the issue 
barely registers on the international agenda. 

It is not just the contrast with national secu-
rity imperatives that is striking. Today, interna-
tional action to tackle the crisis in HIV/AIDS 
has been institutionalized on the agenda of the 
Group of Eight countries. Threatened with 
a potential public health crisis in the form of 
avian flu, the world mobilizes rapidly to draw 
up a global plan of action. But the living reality 
of the water and sanitation crisis elicits only the 
most minimal and fragmented response. Why 
is that? One plausible explanation is that, un-
like HIV/AIDS and avian flu, the water and 
sanitation crisis poses the most immediate 
and most direct threat to poor people in poor 
countries—a constituency that lacks a voice in 
shaping national and international perceptions 
of human security.

Apart from the highly visible destructive 
impacts on people, water insecurity violates 
some of the most basic principles of social jus-
tice. Among them:
•	 Equal citizenship. Every person is entitled 

to an equal set of civil, political and social 
rights, including the means to exercise these 
rights effectively. Water insecurity compro-
mises these rights. A woman who spends 
long hours collecting water, or who suffers 
from constant water-related illness, has less 
capacity to participate in society, even if she 
can participate in electing her government.

•	 The social minimum. All citizens should 
have access to resources sufficient to meet 
their basic needs and live a dignified life. 
Clean water is part of the social minimum, 
with 20 litres per person each day as the 
minimum threshold requirement.

•	 Equality of opportunity. Equality of op-
portunity, a key requirement for social 
justice, is diminished by water insecurity. 
Most people would accept that education 
is integral to equality of opportunity. For 
example, children unable to attend school 
when they are afflicted by constant bouts 
of sickness caused by unclean water do not, 
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in any meaningful sense, enjoy a right to 
education.

•	 Fair distribution. All societies set limits to 
the justifiable extent of inequality. Deep in-
equality in access to clean water in the home 
or productive water in the field does not 
meet the criterion for fair distribution, es-
pecially when linked to high levels of avoid-
able child death or poverty.
The idea of water as a human right reflects 

these underlying concerns. As the UN Secretary-
General has put it, “Access to safe water is a fun-
damental human need and, therefore, a basic 
human right.” Upholding the human right to 
water is an end in itself and a means for giving 
substance to the wider rights in the Universal 
Declaration of Human Rights and other le-
gally binding instruments—including the right 
to life, to education, to health and to adequate 
housing. Ensuring that every person has access 
to at least 20 litres of clean water each day to 
meet basic needs is a minimum requirement for 
respecting the right to water—and a minimum 
target for governments.

Human rights are not optional extras. Nor 
are they a voluntary legal provision to be em-
braced or abandoned on the whim of individual 
governments. They are binding obligations that 
reflect universal values and entail responsibili-
ties on the part of governments. Yet the human 
right to water is violated with impunity on a 
widespread and systematic basis—and it is the 
human rights of the poor that are subject to the 
gravest abuse.

Reaching the Millennium Development 
Goal target in 2015—a test of humanity
There is now less than 10 years to go to the 2015 
target date for achieving the Millennium De-
velopment Goals—the time-bound targets of 
the international community for reducing ex-
treme poverty and hunger, cutting child deaths, 
getting children an education and overcoming 
gender inequalities. Progress in each of these 
areas will be conditioned by how governments 
respond to the crisis in water.

The Millennium Development Goals pro-
vide a benchmark for measuring progress to-
wards the human right to water. That is why 

halving the proportion of world population 
without sustainable access to safe drinking 
water and basic sanitation—Goal 7, target 10—
is a key target in its own right. But achieving 
that target is critical to the attainment of other 
goals. Clean water and sanitation would save 
the lives of countless children, support progress 
in education and liberate people from the ill-
nesses that keep them in poverty. 

The urgency of achieving the Millennium 
Development Goal for water and sanitation 
cannot be overstated. Even if the targets are 
achieved, there will still be more than 800 mil-
lion people without water and 1.8 billion people 
without sanitation in 2015. Yet despite progress 
the world is falling short of what is needed, es-
pecially in the poorest countries. Changing this 
picture will require sustained action over the 
next decade allied to a decisive break with the 
current business as usual model.

The 2015 target date is important for practi-
cal and symbolic reasons. At a practical level it 
reminds us that time is running out—and that 
the deadline for the investments and policies 
needed to deliver results is fast approaching. 
Symbolically, 2015 matters in a deeper sense. 
The state of the world in that year will be a 
judgement on the state of international cooper-
ation today. It will hold up a mirror to the gen-
eration of political leaders that signed the Mil-
lennium Development Goal pledge and deliver 
the verdict on whether the pledge was honoured 
in the breach or the observance.

Some time in 2015 another less important 
but no less symbolic event will take place. The 
US National Aeronautics and Space Adminis-
tration will launch the Jupiter Icy Moons Proj-
ect. Using technology now under development, 
a spacecraft will be dispatched to orbit three 
of Jupiter’s moons to investigate the composi-
tion of the vast saltwater lakes beneath their ice 
surfaces—and to determine whether the condi-
tions for life exist. The irony of humanity spend-
ing billions of dollars in exploring the potential 
for life on other planets would be powerful—
and tragic—if at the same time we allow the 
destruction of life and human capabilities on 
planet Earth for want of far less demanding 
technologies: the infrastructure to deliver clean 
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water and sanitation to all. Providing a glass of 
clean water and a toilet may be challenging, but 
it is not rocket science.

Mahatma Gandhi once commented that 
“the difference between what we do and what 
we are capable of doing would suffice to solve 
most of the world’s problems.” That observation 
has a powerful resonance for the Millennium 
Development Goals. The unprecedented com-
bination of resources and technology at our dis-
posal today makes the argument that the 2015 
targets are beyond our reach both intellectually 
and morally indefensible. We should not be sat-
isfied with progress that falls short of the goals 
set—or with half measures that leave whole sec-
tions of humanity behind.

Water for life—the global crisis in water 
and sanitation
Clean water and sanitation are among the most 
powerful drivers for human development. They 
extend opportunity, enhance dignity and help 
create a virtuous cycle of improving health and 
rising wealth.

People living in rich countries today are 
only dimly aware of how clean water fostered 
social progress in their own countries. Just over 
a hundred years ago London, New York and 
Paris were centres of infectious disease, with 
diarrhoea, dysentery and typhoid fever under-
mining public health. Child death rates were 
as high then as they are now in much of Sub-
Saharan Africa. The rising wealth from indus-
trialization boosted income, but child mortal-
ity and life expectancy barely changed. 

Sweeping reforms in water and sanitation 
changed this picture. Clean water became the 
vehicle for a leap forward in human progress. 
Driven by coalitions for social reform, by moral 
concern and by economic self-interest, govern-
ments placed water and sanitation at the centre 
of a new social contract between states and citi-
zens. Within a generation they put in place the 
finance, technology and regulations needed to 
bring water and sanitation for all within reach. 

The new infrastructure broke the link be-
tween dirty water and infectious disease. By one 
estimate water purification explains almost half 
the mortality reduction in the United States in 

the first third of the 20th century. In Great 
Britain the expansion of sanitation contributed 
to a 15-year increase in life expectancy in the 
four decades after 1880.

The fault line between sanitation 
and water
In rich countries clean water is now available at 
the twist of a tap. Private and hygienic sanita-
tion is taken for granted. Concern over water 
shortages may occasionally surface in some 
countries. But that concern has to be placed in 
perspective. Children in rich countries do not 
die for want of a glass of clean water. Young girls 
are not kept home from school to make long 
journeys to collect water from streams and riv-
ers. And waterborne infectious disease is a sub-
ject for history books, not hospital wards and 
morgues.

The contrast with poor countries is strik-
ing. While deprivation is unequally distributed 
across regions, the facts of the global water cri-
sis speak for themselves. Some 1.1 billion people 
in the developing world do not have access to a 
minimal amount of clean water. Coverage rates 
are lowest in Sub-Saharan Africa, but most peo-
ple without clean water live in Asia. Deprivation 
in sanitation is even more widespread. Some 
2.6 billion people—half the developing world’s 
population—do not have access to basic sanita-
tion. And systemic data underreporting means 
that these figures understate the problem.

“Not having access” to water and sanita-
tion is a polite euphemism for a form of depri-
vation that threatens life, destroys opportunity 
and undermines human dignity. Being with-
out access to water means that people resort to 
ditches, rivers and lakes polluted with human 
or animal excrement or used by animals. It also 
means not having sufficient water to meet even 
the most basic human needs. 

While basic needs vary, the minimum 
threshold is about 20 litres a day. Most of the 
1.1 billion people categorized as lacking access 
to clean water use about 5 litres a day—one-
tenth of the average daily amount used in rich 
countries to flush toilets. On average, people in 
Europe use more than 200 litres—in the United 
States more than 400 litres. When a European 
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person flushes a toilet or an American person 
showers, he or she is using more water than is 
available to hundreds of millions of individu-
als living in urban slums or arid areas of the de-
veloping world. Dripping taps in rich countries 
lose more water than is available each day to 
more than 1 billion people.

Not having access to sanitation means that 
people are forced to defecate in fields, ditches 
and buckets. The “flying toilets” of Kibera, 
a slum in Nairobi, Kenya, highlight what it 
means to be without sanitation. Lacking access 
to toilets, people defecate into plastic bags that 
they throw onto the streets. The absence of toi-
lets poses particularly severe public health and 
security problems for women and young girls. 
In sanitation as in water, gender inequality 
structures the human costs of disadvantage.

Access to water and sanitation reinforces 
some long-standing human development les-
sons. On average, coverage rates in both areas 
rise with income: increasing wealth tends to 
bring with it improved access to water and 
sanitation. But there are very large variations 
around the average. Some countries—such as 
Bangladesh and Thailand in sanitation, and Sri 
Lanka and Viet Nam in water—do far better 
than would be expected solely on the basis of 
income. Others—such as India and Mexico for 
sanitation—do far worse. The lesson: income 
matters, but public policy shapes the conversion 
of income into human development.

The human development costs—
immense
Deprivation in water and sanitation produces 
multiplier effects. The ledger includes the fol-
lowing costs for human development: 
•	 Some 1.8 million child deaths each year as a 

result of diarrhoea—4,900 deaths each day 
or an under-five population equivalent in size 
to that for London and New York combined. 
Together, unclean water and poor sanitation 
are the world’s second biggest killer of chil-
dren. Deaths from diarrhoea in 2004 were 
some six times greater than the average an-
nual deaths in armed conflict for the 1990s.

•	 The loss of 443 million school days each 
year from water-related illness.

•	 Close to half of all people in developing 
countries suffering at any given time from a 
health problem caused by water and sanita-
tion deficits.

•	 Millions of women spending several hours a 
day collecting water.

•	 Lifecycles of disadvantage affecting mil-
lions of people, with illness and lost educa-
tional opportunities in childhood leading 
to poverty in adulthood.
To these human costs can be added the 

massive economic waste associated with the 
water and sanitation deficit. Measuring these 
costs is inherently difficult. However, new re-
search undertaken for this year’s Human Devel-
opment Report highlights the very large losses 
sustained in some of the world’s poorest coun-
tries. The research captures the costs associated 
with health spending, productivity losses and 
labour diversions.

Losses are greatest in some of the poorest 
countries. Sub-Saharan Africa loses about 5% 
of GDP, or some $28.4 billion annually, a fig-
ure that exceeds total aid flows and debt relief to 
the region in 2003. In one crucial respect these 
aggregate economic costs obscure the real im-
pact of the water and sanitation deficit. Most 
of the losses are sustained by households below 
the poverty line, retarding the efforts of poor 
people to produce their way out of poverty.

On any measure of efficiency, investments in 
water and sanitation have the potential to gen-
erate a high return. Every $1 spent in the sector 
creates on average another $8 in costs averted 
and productivity gained. Beyond this static 
gain, improved access to water and sanitation 
has the potential to generate long-run dynamic 
effects that will boost economic efficiency.

Whether measured against the benchmark 
of human suffering, economic waste or extreme 
poverty, the water and sanitation deficit inflicts a 
terrifying toll. The flip-side is the potential for re-
ducing that deficit as a means for human progress. 
Water and sanitation are among the most power-
ful preventive medicines available to governments 
to reduce infectious disease. Investment in this 
area is to killer diseases like diarrhoea what im-
munization is to measles—a life-saver. Research 
for this Report shows that access to safe water 
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reduces child death rates by more than 20% in 
Cameroon and Uganda. In Egypt and Peru the 
presence of a flush toilet in the house reduces the 
risk of infant death by more than 30%.

A crisis above all for the poor
The crisis in water and sanitation is—above 
all—a crisis for the poor. Almost two in three 
people lacking access to clean water survive on 
less than $2 a day, with one in three living on 
less than $1 a day. More than 660 million people 
without sanitation live on less than $2 a day, and 
more than 385 million on less than $1 a day. 

These facts have important public policy 
implications. They point clearly towards the 
limited capacity of unserved populations to fi-
nance improved access through private spend-
ing. While the private sector may have a role to 
play in delivery, public financing holds the key 
to overcoming deficits in water and sanitation.

The distribution of access to adequate water 
and sanitation in many countries mirrors the 
distribution of wealth. Access to piped water 
into the household averages about 85% for the 
wealthiest 20% of the population, compared 
with 25% for the poorest 20%. Inequality ex-
tends beyond access. The perverse principle that 
applies across much of the developing world is 
that the poorest people not only get access to 
less water, and to less clean water, but they also 
pay some of the world’s highest prices:
•	 People living in the slums of Jakarta, Indo-

nesia; Manila, the Philippines; and Nairobi, 
Kenya, pay 5–10 times more for water per 
unit than those in high-income areas of 
their own cities—and more than consum-
ers pay in London or New York. 

•	 High-income households use far more water 
than poor households. In Dar es Salam, Tan-
zania, and Mumbai, India, per capita water 
use is 15 times higher in high-income sub-
urbs linked to the utility than in slum areas.

•	 Inequitable water pricing has perverse conse-
quences for household poverty. The poorest 
20% of households in El Salvador, Jamaica 
and Nicaragua spend on average more than 
10% of their household income on water. In 
the United Kingdom a 3% threshold is seen 
as an indicator of hardship.

Prognosis for meeting the Millennium 
Development Goal target
The Millennium Development Goals are not the 
first set of ambitious targets embraced by govern-
ments. “Water and sanitation for all” within a 
decade was among the impressive set of targets 
adopted following high-level conferences in the 
1970s and the 1980s. Performance fell far short of 
the promise. Will it be different this time round?

In aggregate the world is on track for the 
target for water largely because of strong prog-
ress in China and India, but only two regions 
are on track for sanitation (East Asia and Latin 
America). Large regional and national varia-
tions are masked by the global picture.
•	 On current trends Sub-Saharan Africa will 

reach the water target in 2040 and the sani-
tation target in 2076. For sanitation South 
Asia is 4 years off track, and for water the 
Arab States are 27 years off track.

•	 Measured on a country by country basis, the 
water target will be missed by 234 million 
people, with 55 countries off track.

•	 The sanitation target will be missed by 430 
million people, with 74 countries off track. 

•	 For Sub-Saharan Africa to get on track, 
connection rates for water will have to rise 
from 10 million a year in the past decade to 
23 million a year in the next decade. South 
Asia’s rate of sanitation provision will have 
to rise from 25 million people a year to 43 
million a year.
The Millennium Development Goals 

should be seen as a minimum threshold of pro-
vision not as a ceiling. Even if they are achieved, 
there will still be a large global deficit. What is 
worrying about the current global trajectory is 
that the world is on course to finish below the 
floor defined by the Millennium Development 
Goal promise. 

Closing the gaps between current trends 
and targets
Changing this picture is not just the right thing 
to do, but also the sensible thing to do. It is the 
right thing to do because water and sanitation 
are basic human rights—and no government 
should be willing to turn a blind eye to the 
current level of human rights violation or the 
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associated loss of human potential. And it is 
the sensible thing to do because access to water 
and sanitation equips people to get themselves 
out of poverty and to contribute to national 
prosperity.

Quantifying the potential gains for human 
development from progress in water and sanita-
tion is difficult. But best estimates suggest that 
the benefits heavily outweigh the costs. The ad-
ditional costs of achieving the Millennium De-
velopment Goal on the basis of the lowest-cost, 
sustainable technology option amount to about 
$10 billion a year. Closing the gap between cur-
rent trends and target trends for achieving the 
Millennium Development Goal for water and 
sanitation would result in:
•	 Some 203,000 fewer child deaths in 2015 

and more than 1 million children’s lives 
saved over the next decade.

•	 An additional 272 million days gained in 
school attendance as a result of reduced epi-
sodes of diarrhoea alone.

•	 Total economic benefits of about $38 bil-
lion annually. The benefits for Sub-Saharan 
Africa—about $15 billion—would represent 
60% of its 2003 aid flows. Gains for South 
Asia would represent almost $6 billion. 
Can the world afford to meet the costs of 

accelerated progress towards water and sani-
tation provision? The more appropriate ques-
tion is: can the world afford not to make the 
investments?

The $10 billion price tag for the Millen-
nium Development Goal seems a large sum—
but it has to be put in context. It represents less 
than five days’ worth of global military spend-
ing and less than half what rich countries spend 
each year on mineral water. This is a small price 
to pay for an investment that can save millions 
of young lives, unlock wasted education poten-
tial, free people from diseases that rob them of 
their health and generate an economic return 
that will boost prosperity.

Four foundations for success
If high-level international conferences, en-
couraging statements and bold targets could 
deliver clean water and basic sanitation, the 
global crisis would have been resolved long ago. 

Since the mid-1990s there has been a prolifera-
tion of international conferences dealing with 
water, along with a proliferation of high-level 
international partnerships. Meanwhile, there 
are 23 UN agencies dealing with water and 
sanitation.

So many conferences, so much activity—
and so little progress. Looking back over the 
past decade, it is difficult to avoid the conclu-
sion that water and sanitation have suffered 
from an excess of words and a deficit of action. 
What is needed in the decade ahead is a con-
certed international drive starting with na-
tionally owned strategies, but incorporating 
a global action plan. There are no ready-made 
blueprints for reform, but four foundations are 
crucial for success.
•	 Make water a human right—and mean it. 

All governments should go beyond vague 
constitutional principles to enshrine the 
human right to water in enabling legisla-
tion. To have real meaning, the human 
right has to correspond to an entitlement to 
a secure, accessible and affordable supply of 
water. The appropriate entitlement will vary 
by country and household circumstance. 
But at a minimum it implies a target of at 
least 20 litres of clean water a day for every 
citizen—and at no cost for those too poor 
to pay. Clear benchmarks should be set for 
progressing towards the target, with na-
tional and local governments and water pro-
viders held accountable for progress. While 
private providers have a role to play in water 
delivery, extending the human right to 
water is an obligation of governments.

•	 Draw up national strategies for water and 
sanitation. All governments should prepare 
national plans for accelerating progress in 
water and sanitation, with ambitious targets 
backed by financing and clear strategies for 
overcoming inequalities. Water and, even 
more so, sanitation are the poor cousins 
of poverty reduction planning. They suffer 
from chronic underfinancing, with public 
spending typically less than 0.5% of GDP. 
Life-saving investments in water and sani-
tation are dwarfed by military spending. 
In Ethiopia the military budget is 10 times 
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the water and sanitation budget—in Paki-
stan, 47 times. Governments should aim 
at a minimum of 1% of GDP for water and 
sanitation spending. Tackling inequal-
ity will require a commitment to financ-
ing strategies—including fiscal transfers, 
cross-subsidies and other measures—that 
bring affordable water and sanitation to the 
poor. National strategies should incorporate 
benchmarks for enhanced equity including:
•	 Millennium Development Goals. Sup-

plementing the 2015 target of halving 
the proportion of people without access 
to water and sanitation with policies to 
halve the gap in coverage ratios between 
rich and poor.

•	 Poverty Reduction Strategy Papers. 
Making water and sanitation key priori-
ties, with clear goals and targets linked 
to medium-term financing provisions. 

•	 Water providers. Ensuring that utilities, 
public and private, along with munici-
pal bodies, include clear benchmarks 
for equity, with associated penalties for 
noncompliance.

•	 Support national plans with international 
aid. For many of the poorest countries de-
velopment assistance is critical. Progress in 
water and sanitation requires large upfront 
investments with long payback periods. 
Constraints on government revenue limit 
the financing capacity of many of the poor-
est countries, while cost-recovery potential 
is limited by high levels of poverty. Most do-
nors recognize the importance of water and 
sanitation. However, development assistance 
has fallen in real terms over the past decade, 
and few donors see the sector as a priority: 
the sector now accounts for less than 5% 
of development assistance. Aid flows will 
need to roughly double to bring the Millen-
nium Development Goal within reach, ris-
ing by $3.6–$4 billion annually. Innovative 
financing strategies such as those provided 
for under the International Finance Facil-
ity are essential to provide upfront financ-
ing to avert the impending shortfall against 
the Millennium Development Goal target. 
Donors should act in support of nationally 

owned and nationally led strategies, provid-
ing predictable, long-term support. There is 
also scope for supporting the efforts of local 
governments and municipal utilities to raise 
money on local capital markets.

•	 Develop a global action plan. International 
efforts to accelerate progress in water and 
sanitation have been fragmented and inef-
fective, with a surfeit of high-level confer-
ences and a chronic absence of practical 
action. In contrast to the strength of the 
international response for HIV/AIDS and 
education, water and sanitation have not 
figured prominently on the global develop-
ment agenda. Having pledged a global ac-
tion plan two years ago, the Group of Eight 
countries have not set water and sanitation 
as a priority. The development of a global ac-
tion plan to mobilize aid financing, support 
developing country governments in draw-
ing on local capital markets and enhance 
capacity-building could act as a focal point 
for public advocacy and political efforts in 
water and sanitation.

Providing water for life

“The human right to water”, declares the 
United Nations Committee on Economic, 
Social and Cultural Rights, “entitles everyone 
to sufficient, safe, acceptable, physically acces-
sible and affordable water for personal and do-
mestic use.” These five core attributes represent 
the foundations for water security. Yet they are 
widely violated.

Why is it that poor people get less access to 
clean water and pay more for it? In urban areas 
the cheapest, most reliable source of water is 
usually the utility that maintains the network. 
Poor households are less likely to be connected 
to the network—and more likely to get their 
water from a variety of unimproved sources. 
In Dar es Salaam, Tanzania, or Ouagadougou, 
Burkina Faso, fewer than 30% of households 
are connected.

When households are not connected, 
they have limited options. Either they col-
lect water from untreated sources or a public 
source, or they purchase water from a range of 
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intermediaries, including standpipe operators, 
water vendors and tanker truck operators. The 
debate on water privatization has tended to 
overlook the fact that the vast majority of the 
poor are already purchasing their water in pri-
vate markets. These markets deliver water of 
variable quality at high prices.

High prices for the poor
Distance from the utility inflates prices. As 
water passes through intermediaries and each 
adds transport and marketing costs, prices are 
ratcheted up. Poor people living in slums often 
pay 5–10 times more per litre of water than 
wealthy people living in the same city. 

Utility pricing policies add to the problems. 
Most utilities now implement rising block tar-
iff systems. These aim to combine equity with 
efficiency by raising the price with the volume 
of water used. In practice, the effect is often to 
lock the poorest households into the higher tar-
iff bands. The reason: the intermediaries serving 
poor households are buying water in bulk at the 
highest rate. In Dakar poor households using 
standpipes pay more than three times the price 
paid by households connected to the utility. 

If utility prices are so much cheaper, why 
do poor households not connect to the utility? 
Often because they are unable to afford the con-
nection fee: even in the poorest countries this 
can exceed $100. In Manila the cost of connect-
ing to the utility represents about three months’ 
income for the poorest 20% of households, ris-
ing to six months’ in urban Kenya. Location is 
another barrier to entry. In many cities utilities 
refuse to connect households lacking formal 
property titles, thereby excluding some of the 
poorest households.

Rural households face distinct problems. 
Living beyond formal networks, rural commu-
nities typically manage their own water systems, 
though government agencies are involved in ser-
vice provision. Most agencies have operated on 
a “command and control” model, often supply-
ing inappropriate technologies to inappropriate 
locations with little consultation. The result has 
been a combination of underfinancing and low 
coverage, with rural women bearing the costs by 
collecting water from distant sources.

The key role of public providers
In recent years international debate on the 
human right to water has been dominated by 
polarized exchanges over the appropriate roles 
of the private and public sectors. Important 
issues have been raised—but the dialogue has 
generated more heat than light. 

Some privatization programmes have pro-
duced positive results. But the overall record is 
not encouraging. From Argentina to Bolivia, 
and from the Philippines to the United States, 
the conviction that the private sector offers a 
“magic bullet” for unleashing the equity and ef-
ficiency needed to accelerate progress towards 
water for all has proven to be misplaced. While 
these past failures of water concessions do not 
provide evidence that the private sector has no 
role to play, they do point to the need for greater 
caution, regulation and a commitment to equity 
in public-private partnerships. 

Two specific aspects of water provision 
in countries with low coverage rates caution 
against an undue reliance on the private sector. 
First, the water sector has many of the character-
istics of a natural monopoly. In the absence of a 
strong regulatory capacity to protect the public 
interest through the rules on pricing and invest-
ment, there are dangers of monopolistic abuse. 
Second, in countries with high levels of poverty 
among unserved populations, public finance is 
a requirement for extended access regardless of 
whether the provider is public or private.

The debate on privatization has sometimes 
diverted attention from the pressing issue of 
public utility reform. Public providers domi-
nate water provision, accounting for more than 
90% of the water delivered through networks 
in developing countries. Many publicly owned 
utilities are failing the poor, combining inef-
ficiency and unaccountability in management 
with inequity in financing and pricing. But 
some public utilities—Porto Alegre in Brazil 
is an outstanding example—have succeeded in 
making water affordable and accessible to all. 

There are now real opportunities to learn 
from failures and build on successes. The crite-
rion for assessing policy should not be public or 
private but performance or nonperformance for 
the poor. 
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Some countries have registered rapid prog-
ress in water provision. From Colombia to Sen-
egal and South Africa innovative strategies have 
been developed for extending access to poor 
households in urban areas. While rural popula-
tions continue to lag behind urban populations 
globally, countries as diverse as Morocco and 
Uganda have sustained rapid increases in cover-
age. What are the keys to success?

Political leadership and attainable targets 
make the difference
As emphasized throughout this Report, there 
are no ready-made solutions. Policies that pro-
duce positive outcomes for the poor in one set-
ting can fail in another. However, some broad 
lessons emerge from the success stories. The first, 
and perhaps the most important, is that political 
leadership matters. The second is that progress 
depends on setting attainable targets in national 
plans that are backed by financing provisions 
and strategies for overcoming inequality.

This does not mean uncritical support for 
blanket subsidies. Well designed subsidies in 
Chile, Colombia and South Africa do reach 
the poor—and do make a difference. But in 
many cases subsidies ostensibly designed to 
enhance equity in utility pricing provide large 
transfers to the wealthy, with few benefits for 
poor households that are not connected to utili-
ties. Similarly, in much of Sub-Saharan Africa 
higher income households with connections 
to utilities derive the greatest gains from water 
sold at prices far below the level needed to cover 
operations and maintenance costs.

Regulation and sustainable cost-recovery 
are vital to equity and efficiency
Because water networks are natural monopo-
lies, regulation needs to ensure that providers 
meet standards for efficiency and equity—in ef-
fect, protecting the interests of the user. Strong, 
independent regulatory bodies have been dif-
ficult to establish in many developing coun-
tries, leading to political interference and non-
accountability. But efforts to build regulation 
through dialogue between utility providers and 
citizens have yielded some major advances—as 
in Hyderabad, India. 

More broadly, it is important that govern-
ments extend the regulatory remit beyond for-
mal network providers to the informal mar-
kets that poor people use. Regulation does not 
mean curtailing the activities of private provid-
ers serving the poor. But it does mean working 
with these providers to ensure adherence to 
rules on equitable pricing and water quality.

Sustainable and equitable cost-recovery is 
part of any reform programme. In many cases 
there are strong grounds for increasing water 
prices to more realistic levels and for improving 
the efficiency of water management: in many 
countries water losses are too high and revenue 
collection is too low to finance a viable system. 

What is sustainable and equitable varies 
across countries. In many low-income countries 
the scope for cost-recovery is limited by pov-
erty and low average incomes. Public spending 
backed by aid is critical. Middle-income coun-
tries have more scope for equitable cost-recovery 
if governments put in place mechanisms to limit 
the financial burden on poor households. 

Middle-income and some low-income coun-
tries also have the potential to draw more on 
local capital markets. This is an area in which 
international support can make a difference 
through credit guarantees and other mecha-
nisms that reduce interest rates and market per-
ceptions of risk.

Building on the national and global plan-
ning framework set out in chapter 1, core strate-
gies for overcoming national inequalities in ac-
cess to water include:
•	 Setting clear targets for reducing inequal-

ity as part of the national poverty reduction 
strategy and Millennium Development 
Goal reporting system, including halving 
disparities in coverage between rich and 
poor. 

•	 Establishing lifeline tariffs that provide suf-
ficient water for basic needs free of charge or 
at affordable rates, as in South Africa.

•	 Ensuring that no household has to spend 
more than 3% of its income to meet its 
water needs.

•	 Targeting subsidies for connections and 
water use to poor households, as developed 
in Chile and Colombia.
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•	 Increasing investments in standpipe provi-
sion as a transitional strategy to make clean, 
affordable water available to the poor.

•	 Enacting legislation that empowers people 
to hold providers to account.

•	 Incorporating into public-private partner-
ship contracts clear benchmarks for equity 
in the extension of affordable access to poor 
households.

•	 Developing regulatory systems that are ef-
fective and politically independent, with 
a remit that stretches from the utility net-
work to informal providers.

Closing the vast deficit in sanitation

“The sewer is the conscience of the city”, wrote 
Victor Hugo in Les Miserables. He was describ-
ing 19th century Paris, but the state of sanita-
tion remains a powerful indicator of the state of 
human development in any community.

Almost half the developing world lacks ac-
cess to sanitation. Many more lack access to 
good quality sanitation. The deficit is widely 
distributed. Coverage rates are shockingly low 
in many of the world’s very poorest countries: 
only about 1 person in 3 in Sub-Saharan Af-
rica and South Asia has access—in Ethiopia the 
figure falls to about 1 in 7. And coverage rates 
understate the problem, especially in countries 
at higher incomes. In Jakarta and Manila old 
sewerage systems have been overwhelmed by a 
combination of rapid urbanization and chronic 
underinvestment, leading to the rapid spread 
of pit latrines. These latrines now contaminate 
groundwater and empty into rivers, polluting 
water sources and jeopardizing public health. 

Access to sanitation bestows benefits at 
many levels. Cross-country studies show that 
the method of disposing of excreta is one of 
the strongest determinants of child survival: 
the transition from unimproved to improved 
sanitation reduces overall child mortality by 
about a third. Improved sanitation also brings 
advantages for public health, livelihoods and 
dignity—advantages that extend beyond house-
holds to entire communities. Toilets may seem 
an unlikely catalyst for human progress—but 
the evidence is overwhelming.

Why the deficit is so large
If sanitation is so critical to social and economic 
progress, why is the deficit so large—and why 
is the world off track for achieving the Millen-
nium Development Goal target? Many factors 
contribute. 

The first is political leadership or, rather, 
its absence. Public policies on sanitation are 
as relevant to the state of a nation as economic 
management, defence or trade, yet sanitation is 
accorded second or third order priority. Even 
more than water, sanitation suffers from a com-
bination of institutional fragmentation, weak 
national planning and low political status. 

Poverty is another barrier to progress: the 
poorest households often lack the financing 
capacity to purchase sanitation facilities. But 
other factors also constrain progress, includ-
ing household demand and gender inequality. 
Women tend to attach more importance to san-
itation than do men, but female priorities carry 
less weight in household budgeting.

How community-government 
partnerships can help
The daunting scale of the sanitation deficit 
and the slow progress in closing that deficit 
are seen by some as evidence that the Millen-
nium Development Goal target is now unat-
tainable. The concern is justified, but the con-
clusion is flawed. There are many examples of 
rapid progress in sanitation, some driven from 
below by local communities and some led by 
governments:
•	 In India and Pakistan slum dweller asso-

ciations have collaborated to bring sanita-
tion to millions of people, using the power 
of communities to mobilize resources. The 
National Slum Dwellers Federation in India 
and the Orangi Pilot Project in Pakistan, 
among many other community organiza-
tions, have shown what is possible through 
practical action.

•	 The Total Sanitation Campaign in Bangla-
desh has been scaled up from a community-
based project to a national programme that 
is achieving rapid increases in access to sani-
tation. Cambodia, China, India and Zam-
bia have also adopted it.
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•	 Government programmes in Colombia, 
Lesotho, Morocco and Thailand have ex-
panded access to sanitation across all wealth 
groups. West Bengal in India has also 
achieved extraordinary progress.

•	 In Brazil the condominial approach to sew-
erage has reduced costs and brought sanita-
tion to millions of people—and it is now 
being adopted elsewhere.
Each of these success stories has different 

roots. Widely divergent public policies have 
been developed to respond to local problems. 
But in each case the emphasis has been on de-
veloping demand for sanitation, rather than 
applying top-down supply-side models of pro-
vision. Community initiative and involvement 
have been critical. But equally critical has been 
the interaction between government agencies 
and local communities. 

Local solutions to local problems may be 
the starting point for change. But it is up to gov-
ernments to create the conditions for resolving 
national problems through the mobilization of 
finance and the creation of conditions for mar-
kets to deliver appropriate technologies at an 
affordable price. Community-led initiatives are 
important—even critical. However, they are not 
a substitute for government action. And private 
financing by poor households is not a substitute 
for public finance and service provision.

Overcoming the stigma of human waste
One of the most important lessons from the 
sanitation success stories is that rapid progress 
is possible. With support from aid donors, even 
the poorest countries have the capacity to mobi-
lize the resources to achieve change. Perhaps the 
biggest obstacle can be summarized in a single 
word: stigma.

There are some uncomfortable parallels be-
tween sanitation and HIV/AIDS. Until fairly 
recently the cultural and social taboos sur-
rounding HIV/AIDS impeded development of 
effective national and international responses, 
at enormous human cost. That taboo has been 
weakening, partly because of the scale of the 
destruction—but also because HIV/AIDS af-
flicts all members of society without regard for 
distinctions based on wealth. 

In sanitation the taboo remains resolutely 
intact. This helps to explain why the subject does 
not receive high-level political leadership, and it 
seldom figures in election campaigns or public 
debate. One of the reasons that the stigma has 
been so slow to dissolve is that the crisis in sani-
tation, unlike the crisis in HIV/AIDS, is more 
discriminating: it is overwhelmingly a crisis for 
the poor, not the wealthy. Tackling the crisis 
will require more awareness of the scale of the 
costs generated by the deficit in sanitation, as 
well as a wider recognition that sanitation is a 
basic right.

Among the key policy challenges in 
sanitation:
•	 Developing national and local political in-

stitutions that reflect the importance of 
sanitation to social and economic progress.

•	 Building on community-level initiatives 
through government interventions aimed 
at scaling up best practice.

•	 Investing in demand-led approaches 
through which service providers respond 
to the needs of communities, with women 
having a voice in shaping priorities.

•	 Extending financial support to the poorest 
households to ensure that sanitation is an 
affordable option.

Managing water scarcity, risk and 
vulnerability

In the early 21st century debates on water in-
creasingly reflect a Malthusian diagnosis of 
the problem. Dire warnings have been posted 
pointing to the “gloomy arithmetic” of rising 
population and declining water availability. Is 
the world running out of water?

Not in any meaningful sense. But water 
insecurity does pose a threat to human devel-
opment for a large—and growing—section of 
humanity. Competition, environmental stress 
and unpredictability of access to water as a pro-
ductive resource are powerful drivers of water 
insecurity for a large proportion of the global 
population.

Viewed at a global level, there is more 
than enough water to go around and meet all 
of humanity’s needs. So why is water scarcity 
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a problem? Partly because water, like wealth, 
is unequally distributed between and within 
countries. It does not help water-stressed coun-
tries in the Middle East that Brazil and Canada 
have more water than they could ever use. Nor 
does it help people in drought-prone areas of 
northeast Brazil that average water availabil-
ity in the country is among the highest in the 
world. Another problem is that access to water 
as a productive resource requires access to infra-
structure, and access to infrastructure is also 
skewed between and within countries.

Measured on conventional indicators, water 
stress is increasing. Today, about 700 million 
people in 43 countries live below the water-stress 
threshold of 1,700 cubic metres per person—an 
admittedly arbitrary dividing line. By 2025 that 
figure will reach 3 billion, as water stress inten-
sifies in China, India and Sub-Saharan Africa. 
Based on national averages, the projection un-
derstates the current problem. The 538 million 
people in northern China already live in an in-
tensely water-stressed region. Globally, some 
1.4 billion people live in river basin areas where 
water use exceeds sustainable levels.

Water stress is reflected in ecological stress. 
River systems that no longer reach the sea, 
shrinking lakes and sinking groundwater ta-
bles are among the most noticeable symptoms 
of water overuse. The decline of river systems—
from the Colorado River in the United States 
to the Yellow River in China—is a highly vis-
ible product of overuse. Less visible, but no less 
detrimental to human development, is rapid de-
pletion of groundwater in South Asia. In parts 
of India groundwater tables are falling by more 
than 1 metre a year, jeopardizing future agricul-
tural production.

These are real symptoms of scarcity, but the 
scarcity has been induced by policy failures. 
When it comes to water management, the world 
has been indulging in an activity analogous to 
a reckless and unsustainable credit-financed 
spending spree. Put simply, countries have been 
using far more water than they have, as defined 
by the rate of replenishment. The result: a large 
water-based ecological debt that will be trans-
ferred to future generations. This debt raises 
important questions about national accounting 

systems that fail to measure the depletion of 
scarce and precious natural capital—and it raises 
important questions about cross-generational 
equity. Underpricing (or zero pricing in some 
cases) has sustained overuse: if markets delivered 
Porsche cars at give-away prices, they too would 
be in short supply.

Future water-use scenarios raise cause for 
serious concern. For almost a century water use 
has been growing almost twice as fast as popu-
lation. That trend will continue. Irrigated agri-
culture will remain the largest user of water—it 
currently accounts for more than 80% of use 
in developing countries. But the demands of 
industry and urban users are growing rapidly. 
Over the period to 2050 the world’s water will 
have to support the agricultural systems that 
will feed and create livelihoods for an addi-
tional 2.7 billion people. Meanwhile, industry, 
rather than agriculture, will account for most 
of the projected increase in water use to 2025.

Augmenting supply
In the past governments responded to water 
stress by seeking to augment supply. Large-
scale river diversion programmes in China and 
India underline the continuing appeal of this 
approach. Other supply-side options have also 
grown in importance. Desalination of sea water 
is gaining ground, though high energy costs 
make this an option principally for wealthier 
countries and cities by the sea. “Virtual water” 
imports—the water used in the production of 
imported food—are another option. Here too, 
however, there are limited options for low-in-
come countries with large food deficits—and 
there are food security threats from a potential 
loss of self-reliance.

Damping demand
Demand-side policies are likely to be more ef-
fective. Increasing the “crop per drop” ratio 
through new productivity-enhancing tech-
nology has the potential to reduce pressure 
on water systems. More broadly, water pricing 
policies need to better reflect the scarcity value 
of water. The early withdrawal of perverse subsi-
dies that encourage overuse would mark an im-
portant step in the right direction for countries 
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such as India and Mexico, which have inad-
vertently created incentives for the depletion 
of groundwater through electricity subsidies 
for large farms. In effect, governments have 
been subsidizing the depletion of a precious 
natural resource, transferring the costs to the 
environment—and to future generations.

Managing uncertainty
Many governments across the developing world 
are now faced with the need for managing 
acute adjustments in water. Realigning supply 
and demand within the frontiers of ecological 
sustainability and water availability—a central 
objective in new strategies for integrated water 
resources management—has the potential to 
create both winners and losers. And there are 
win-win scenarios. But the danger is that the in-
terests of the poor will be pushed aside as large 
agricultural producers and industry—two con-
stituencies with a strong political voice—assert 
their claims. Water is power in many societies—
and inequalities in power can induce deep in-
equalities in access to water.

Water infrastructure is critical in reduc-
ing unpredictability and mitigating risk. Glob-
ally, the inequalities in access to infrastruc-
ture are very large. They are reflected in simple 
indicators for water storage capacity: the United 
States stores about 6,000 cubic metres of water 
per person; Ethiopia, 43. Even rich countries 
are exposed to water-related disruption, how-
ever, as evidenced by the impact of Hurricane 
Katrina on New Orleans. But the risks weigh 
most heavily on poor countries. 

Droughts and floods, extreme forms of 
water insecurity, have devastating consequences 
for human development. In 2005 more than 20 
million people in the Horn of Africa were af-
fected by drought. Meanwhile, the floods that 
struck Mozambique reduced its GNI by an es-
timated 20%. Rainfall variability and extreme 
changes in water flow can destroy assets, un-
dermine livelihoods and reduce the growth po-
tential of whole economies: variability reduces 
Ethiopia’s growth potential by about a third, ac-
cording to the World Bank. Whole societies are 
affected. But it is the poor who bear the brunt 
of water-related shocks.

Dealing with climate change
Climate change is transforming the nature of 
global water insecurity. While the threat posed 
by rising temperatures is now firmly established 
on the international agenda, insufficient atten-
tion has been paid to the implications for vul-
nerable agricultural producers in developing 
countries. The Framework Convention on Cli-
mate Change adopted in 1992 warned govern-
ments that “where there are risks of serious and 
irreversible damage, lack of full scientific cer-
tainty should not be used as a reason for post-
poning action”. Few warnings have been more 
perilously ignored.

Global warming will transform the hydro-
logical patterns that determine the availability 
of water. Modelling exercises point to complex 
outcomes that will be shaped by micro-climates. 
But the overwhelming weight of evidence can 
be summarized in a simple formulation: many 
of the world’s most water-stressed areas will get 
less water, and water flows will become less pre-
dictable and more subject to extreme events. 
Among the projected outcomes:
•	 Marked reductions in water availability in 

East Africa, the Sahel and Southern Africa 
as rainfall declines and temperature rises, 
with large productivity losses in basic food 
staples. Projections for rainfed areas in East 
Africa point to potential productivity losses 
of up to 33% in maize and more than 20% 
for sorghum and 18% for millet.

•	 The disruption of food production systems 
exposing an additional 75–125 million 
people to the threat of hunger.

•	 Accelerated glacial melt, leading to medium-
term reductions in water availability across 
a large group of countries in East Asia, Latin 
America and South Asia.

•	 Disruptions to monsoon patterns in South 
Asia, with the potential for more rain but 
also fewer rainy days and more people af-
fected by drought.

•	 Rising sea levels resulting in freshwater 
losses in river delta systems in countries 
such as Bangladesh, Egypt and Thailand. 
The international response to the water se-

curity threat posed by climate change has been 
inadequate. Multilateral efforts have focussed 
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on mitigating future climate change. These ef-
forts are critical—and the negotiation of deeper 
carbon emission cuts after the expiration of the 
current Kyoto Protocol in 2012 is a priority. Re-
stricting future global warming to an increase 
of no more than 2º Celsius over pre-industrial 
levels should be a priority. Attaining that tar-
get will require major adjustments in the energy 
policies of both industrial and developing coun-
tries, supported by financing for the transfer of 
clean technologies.

More adaptation—not just mitigation
Even with drastic reductions in carbon emis-
sions, past emissions mean that the world now 
has to live with dangerous climate change. Cli-
mate change is not a future threat, but a reality 
to which countries and people have to adapt. 
Nowhere is the challenge of developing effec-
tive adaptation strategies more pressing than 
in rainfed agriculture, where the livelihoods of 
millions of the world’s poorest people will be-
come more precarious as rainfall patterns be-
come more variable and, in some cases, water 
availability declines.

International aid for adaptation ought to 
be a cornerstone of the multilateral framework 
for dealing with climate change. However, aid 
transfers have been woefully inadequate. The 
Adaptation Fund attached to the Kyoto Pro-
tocol will mobilize only about $20 million by 
2012 on current projections, while the Global 
Environmental Facility—the principal multi-
lateral mechanism for adaptation—has allo-
cated $50 million to support adaptation activi-
ties between 2005 and 2007. 

Beyond the multilateral framework, a de-
cline in development assistance to agriculture 
has limited the financing available for adapta-
tion. Aid has fallen rapidly in both absolute and 
relative terms over the past decade. For develop-
ing countries as a group aid to agriculture has 
fallen in real terms from $4.9 billion a year to 
$3.2 billion, or from 12% to 3.5% of total aid 
since the early 1990s. All regions have been 
affected. Aid to agriculture in Sub-Saharan 
Africa is now just under $1 billion, less than 
half the level in 1990. Reversing these trends 
will be critical to successful adaptation.

The way ahead
Countries face very different challenges in water 
management. But some broad themes emerge—
along with some broad requirements for suc-
cessful strategies. Among the most important:
•	 Developing integrated water resources man-

agement strategies that set national water 
use levels within the limits of ecological 
sustainability and provide a coherent plan-
ning framework for all water resources.

•	 Putting equity and the interests of the poor 
at the centre of integrated water resources 
management.

•	 Making water management an integral part 
of national poverty reduction strategies.

•	 Recognizing the real value of water through 
appropriate pricing policies, revised national 
accounting procedures and the withdrawal 
of perverse subsidies encouraging overuse.

•	 Increasing pro-poor water supply through 
the provision of safe wastewater for produc-
tive use by separating industrial and domes-
tic waste and working with farmers to re-
duce health risks.

•	 Increasing national investment and inter-
national aid for investment in water infra-
structure, including storage and flood 
control.

•	 Recalibrating the response to global warm-
ing by placing greater emphasis on strategies 
for adaptation in national water manage-
ment policies and aid efforts.

•	 Tripling aid to agriculture by 2010, with an-
nual flows rising from $3 billion to $10 bil-
lion. Within this broad provision aid to Africa 
will need to increase from about $0.9 billion 
to about $2.1 billion a year, as envisaged for 
agricultural activities under the Comprehen-
sive Africa Agricultural Development Pro-
gramme of the African Union and the New 
Partnership for Africa’s Development.

Managing competition for water in 
agriculture

One hundred years ago William Mulholland, 
superintendent of the Los Angeles Water De-
partment, resolved the city’s water shortage 
problem through a brutally effective innovation: 
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a “water grab”. By forcibly transferring water 
used by farmers in the Owens Valley, more than 
200 miles away, he made it possible for Los An-
geles to become one of the fastest growing cities 
in the United States.

Times have changed. These days Califor-
nians resolve water disputes in courts of law. 
But across much of the developing world com-
petition over water is intensifying at an alarm-
ing rate, giving rise to intense—and sometimes 
violent—conflict. The danger is that the Mul-
holland model will resurface in a new guise, 
with power, rather than a concern for poverty 
and human development, dictating outcomes.

Competition patterns vary across countries. 
But two broad trends are discernable. First, as 
urban centres and industry increase their de-
mand for water, agriculture is losing out—and 
will continue to do so. Second, within agricul-
ture, competition for water is intensifying. On 
both fronts, there is a danger that agriculture in 
general and poor rural households in particular 
will suffer in the adjustment. 

Such an outcome could have grave implica-
tions for global poverty reduction efforts. De-
spite rapid urbanization, most of the world’s ex-
treme poor still live in rural areas—and small 
farmers and agricultural labourers account for 
the bulk of global malnutrition. As the single 
biggest user of water in most countries, irri-
gated agriculture will come under acute pres-
sure. Given the role of these systems in increas-
ing agricultural productivity, feeding a growing 
population and reducing poverty, this presents 
a major human development challenge.

Mediating through economic and political 
structures
With demands on water resources increasing, 
some reallocation among users and sectors is in-
evitable. In any process of competition for scarce 
resources, rival claims are mediated through eco-
nomic and political structures and through sys-
tems of rights and entitlements. As competition 
for water intensifies, future access will increas-
ingly reflect the strength of claims from differ-
ent actors. Outcomes for the poorest, most vul-
nerable people in society will be determined by 
the way institutions mediate and manage rival 

claims—and by whether governments put equity 
concerns at the centre of national policies.

Balancing efficiency and equity
Adjustment processes are already taking place. 
Cities and industries are extending their 
hydrological reach into rural areas, giving rise 
to disputes and occasionally violent protests. 
Parallel conflicts between different parts of the 
same country and different users are increas-
ingly evident.

The development of trade in water rights 
through private markets is seen by some as the 
solution to balancing efficiency and equity in 
the adjustments to water reallocation. By en-
abling agricultural producers to sell water, so 
the argument runs, governments can create 
the conditions for directing a scarce resource to 
more productive outlets, while compensating 
and generating an income for farmers.

Private water markets offer a questionable 
solution to a systemic problem. Even in the 
United States, where they are underpinned by 
highly developed rules and institutions, it has 
often been difficult to protect the interests of 
the poor. In Chile the introduction of private 
water markets in the 1970s enhanced efficiency 
but led to high levels of inequity and market 
distortions caused by concentrations of power 
and imperfect information. For developing 
countries, with weaker institutional capacity, 
there are distinct limits to the market.

Managing allocations and licencing
Looking beyond water markets, many govern-
ments are seeking to manage adjustment pres-
sures through quantitative allocations and li-
cences. This approach holds out more promise. 
Even here, however, formal and informal power 
imbalances often undermine the position of the 
poor. In West Java, Indonesia, textile factories 
have usurped the water rights of smallholder 
farmers. And in the Philippines farmers in irri-
gation schemes have lost out to municipal users. 
The absence or nonenforcement of regulations 
is another potent threat. In India unregulated 
groundwater extraction on the Bhavani River 
has meant less water and more poverty in irriga-
tion systems.
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Water rights are critical for human security 
in agricultural areas. The sudden loss or erosion 
of entitlements to water can undermine live-
lihoods, increase vulnerability and intensify 
poverty on a large scale. Far more than to the 
wealthy, water rights matter to the poor for an 
obvious reason: poor people lack the financial 
resources and political voice to protect their 
interests outside a rules-based system. Water 
rights count for little if, in implementation, 
they skew advantages to those with power.

Balancing formal and customary rights
Sub-Saharan Africa faces distinctive chal-
lenges. Governments there are seeking, with 
donor support, to expand the irrigation fron-
tier and to establish formal systems of rights as 
a supplement—or replacement—for custom-
ary rights. What will this mean for human 
development?

Outcomes will depend on public policies. 
Expanding irrigation capacity is important be-
cause it has the potential to raise productivity 
and reduce risk. The region is overwhelmingly 
dependent on rainfed agriculture. But irriga-
tion infrastructure is a scarce and contested re-
source. Evidence from the Sahel region of West 
Africa shows that smallholders can often lose 
out in competition for irrigation to larger scale, 
commercial producers.

Management of customary rights poses fur-
ther problems. Contrary to some perceptions, 
customary rights to water incorporate detailed 
management and use provisions to maintain 
ecological sustainability. But they often disad-
vantage poorer households and women. Intro-
ducing formal rules and laws does not automat-
ically change this picture. In the Senegal River 
Valley customary rights holders have used their 
power to maintain social exclusion from water. 
Meanwhile, in Tanzania the introduction of 
formal water rights has benefited commercial 
farmers on the Pangani River to the disadvan-
tage of small farmers downstream.

Giving more attention to equity
One lesson from water reforms is that far more 
weight needs to be attached to equity. In con-
trast to land reform, for example, distributional 

concerns have not figured prominently on 
the integrated water resources management 
agenda. There are some exceptions—as in South 
Africa—but even here it has proven difficult to 
achieve redistributive outcomes.

Irrigation systems are at the centre of the 
adjustment. Infrastructure for irrigation has an 
important bearing on poverty. Cross-country 
research suggests that poverty prevalence is 
typically 20%–40% lower inside irrigation 
networks than outside, but with very large 
variations. Irrigation appears to be a far more 
powerful motor for poverty reduction in some 
countries than in others. Land inequality is a 
major factor. Highly unequal countries (India, 
Pakistan and the Philippines) do worse in ef-
ficiency and equity than more equal countries 
(China and Viet Nam). 

This finding suggests that there is no in-
herent tradeoff between increasing productiv-
ity and reducing poverty in irrigation. There is 
considerable scope for managing adjustment 
pressures in agriculture through measures that 
enhance both efficiency and equity in a mutu-
ally reinforcing virtuous cycle. Equitable cost-
sharing, pro-poor public investments and the 
participation of producers in management hold 
the key to successful reform.

Addressing deep-seated gender 
inequalities
Real empowerment in irrigation systems re-
quires measures to address deep-rooted gender 
inequalities. Women are doubly disadvantaged 
in irrigation systems. Lacking formal rights 
to land in many countries, they are excluded 
from irrigation system management. At the 
same time, informal inequalities—including 
the household division of labour, norms on 
women speaking in public and other factors—
militate against women having a real voice in 
decision-making. 

Breaking down these structures has proven 
difficult even in the most ambitious schemes for 
transferring management authority from gov-
ernment agencies to users. In Andhra Pradesh, 
India, poor farmers now have a far greater say 
in management—but poor women farmers 
are still silent. Change is possible, however. In 
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Uganda legislation requiring female represen-
tation in water user associations is making a 
difference. 

Reaching the poor
Looking to the future, one of the greatest chal-
lenges is to ensure that strategies for enhancing 
water productivity extend to the poor. Technol-
ogy is not neutral in its distributional effects—
and the danger is that efforts to get more crop 
per drop from water resources will bypass poor 
households.

This does not have to be the case. The revival 
of small-scale water harvesting programmes in 
India in response to the groundwater crisis has 
shown the potential to generate large returns to 
investment and at the same time to reduce risk 
and vulnerability. Similarly, micro-irrigation 
technologies do not have to be geared solely to 
large capital-intensive producers. Innovative 
new designs and low-cost technologies for drip 
irrigation have been taken up extensively. Here, 
too, the social and economic returns are large. 
On one estimate the extension of low-cost irri-
gation technologies to 100 million smallhold-
ers could generate net benefits in excess of $100 
billion, with strong multiplier effects in income 
and employment generation. 

The way developing country governments 
address the challenge of balancing equity and 
efficiency goals in water management will have 
an important bearing on human development. 
Putting the interests of the poor at the centre of 
integrated water resources management policies 
is an organizing principle. But that principle 
has to be backed by practical pro-poor policies. 
Among the most important:
•	 Strengthening the water and land rights of 

poor households.
•	 Respecting customary rights and integrat-

ing these rights into formal legal systems.
•	 Enhancing the capacity of poor people to 

claim and defend water rights through legal 
empowerment and accountable institutions.

•	 Increasing national investments in irriga-
tion and reversing aid cuts for the irrigation 
sector, with development assistance dou-
bling to about $4 billion annually over the 
next 20 years.

•	 Enhancing equity within irrigation systems 
to support poverty reduction and efficiency 
objectives through sustainable and equita-
ble cost-sharing mechanisms.

•	 Decentralizing the management and financ-
ing of irrigation systems to empower users.

•	 Integrating irrigation development into wider 
rural development programmes to make agri-
culture more profitable for smallholders.

•	 Putting gender rights to water at the centre 
of national development, and implementing 
policies to increase the voice of women in 
water management decisions.

•	 Developing integrated water-harvesting and 
groundwater policies extending from small-
scale to large-scale infrastructure.

•	 Promoting the development, distribution 
and adoption of pro-poor technologies. 

Managing transboundary water for 
human development

Water is a source of human interdependence. 
Within any country water is a shared resource 
serving multiple constituencies, from the en-
vironment to agriculture, industry and house-
holds. But water is also the ultimate fugitive 
resource. It crosses national frontiers, linking 
users across borders in a system of hydrological 
interdependence.

As competition for water intensifies within 
countries, the resulting pressures will spill 
across national borders. Some commentators 
fear that transboundary competition will be-
come a source of conflict and future water wars. 
That fear is exaggerated: cooperation remains 
a far more pervasive fact of life than conflict. 
However, the potential for crossboundary ten-
sions and conflict cannot be ignored. While 
most countries have institutional mechanisms 
for allocating water and resolving conflict 
within countries, cross-border institutional 
mechanisms are far weaker. The interaction of 
water stress and weak institutions carries with 
it real risks of conflict.

Hydrological interdependence
Hydrological interdependence is not an ab-
stract concept. Two in every five people in the 
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world live in international water basins shared 
by more than one country. International rivers 
are a thread that binds countries: 9 countries 
share the Amazon and 11 the Nile, for example. 
Rivers also bind the livelihoods of people. The 
Mekong, one of the world’s great river systems, 
generates power in its upper reaches in China 
and sustains the rice production and fishery 
systems that support the livelihoods of more 
than 60 million people in the lower reaches of 
its basin.

With hydrological interdependence comes 
deeper interdependence. As a productive re-
source, water is unique in that it can never be 
managed for a single use: it flows between sec-
tors and users. That is true within countries and 
between them. How an upstream country uses a 
river inevitably affects the quantity, timing and 
quality of water available to users downstream. 
The same interdependence applies to aquifers 
and lakes.

Why is transboundary water governance a 
human development issue? Because failure in 
this area can produce outcomes that generate 
inequity, environmental unsustainability and 
wider social and economic losses. 

There is no shortage of illustrations. The 
Aral Sea, described by some as the world’s 
worst human-caused ecological disaster, is an 
extreme case in point. Less widely appreciated is 
the damage caused to shared river systems and 
lakes by overuse: the shrinkage of Lake Chad in 
Sub-Saharan Africa is an example. 

Inequitable water management can heighten 
inequalities and water insecurity. For example, 
people living in the Occupied Palestinian Ter-
ritories face acute water scarcity. Limited access 
to surface water is one factor. More important 
is the unequal sharing between Israel and Pal-
estine of the aquifers below the West Bank. Av-
erage per capita water use by Israeli settlers on 
the West Bank is some nine times higher than 
by Palestinians sharing many of the same water 
sources. 

Benefits of cooperation for human 
development
Successful cooperation in the management of 
shared waters can produce benefits for human 

development at many levels. Apart from reduc-
ing the potential for conflict, cooperation can 
unlock benefits by improving the quality of 
shared water, generating prosperity and more 
secure livelihoods and creating the scope for 
wider cooperation.

Experience highlights both the potential 
benefits of cooperation and the costs of non
cooperation. Countries of the European Union 
have dramatically improved river water stan-
dards through cooperation, creating gains for 
industry, human health and domestic users. 
In Southern Africa a joint infrastructure pro-
gramme is generating revenue for Lesotho and 
improved water for South Africa. Brazil and 
Paraguay have unlocked benefits from shared 
river management through power generation. 
Countries in Central Asia, by contrast, are pay-
ing a high price for noncooperation, with large 
losses for irrigation and hydropower.

Contrary to the claims of water war pessi-
mists, conflict over water has been the excep-
tion, not the rule. Going back over the past 50 
years, there have been some 37 cases of reported 
violence between states over water—and most 
of the episodes have involved minor skirmishes. 
Meanwhile, more than 200 water treaties have 
been negotiated. Some of these treaties—such 
as the Indus Basin Treaty between India and 
Pakistan—have remained in operation even 
during armed conflict.

Despite the general absence of armed con-
flict, cooperation has often been limited. For 
the most part it has focussed on technical man-
agement of water flow and volumetric alloca-
tions. Some river basin initiatives—notably the 
Nile Basin Initiative—are starting to change 
this picture. Progress has been hampered, how-
ever, by limited mandates, weak institutional 
capacity and underfinancing. These are all areas 
where international cooperation and partner-
ships can make a difference.

*        *        *

Water flows through all aspects of human life. 
Throughout history water management has 
presented people and governments with far-
reaching technical and political challenges. The 
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story of water management is at once a story 
of human ingenuity and human frailty. From 
the aqueducts of ancient Rome to the great 
public works of 19th century Europe and the 
United States, the provision of clean water for 
life has been made possible through innovative 
technologies. At the same time, unclean water 
and poor sanitation have claimed more lives 
over the past century than any other cause—
and in many developing countries they con-
tinue to do so.

The management of water for livelihoods has 
an even longer history. Since the dawn of civili-
zation in the Indus Valley and Mesopotamia the 

management of water as a productive resource 
has been marked by ingenious infrastructure sys-
tems that have sought to harness the productive 
potential of water while limiting its potential for 
destruction. Human vulnerability in the face of 
failure in these endeavours, or as a result of shifts 
in the hydrological cycle, is reflected in the de-
mise of civilizations, the collapse of agricultural 
systems and environmental destruction. Faced 
with the threat of climate change and mounting 
pressure on the world’s freshwater resources, the 
21st century water governance challenge may 
prove to be among the most daunting faced in 
human history.

Unclean water and poor 

sanitation have claimed more 

lives over the past century 

than any other cause



	 22	h uman de velopment report 2006

The Millennium Development Goals are the world’s time-bound 

targets for overcoming extreme poverty and extending human 

freedom. Representing something more than a set of quantitative 

benchmarks to be attained by 2015, they encapsulate a broad vi-

sion of shared development priorities. That vision is rooted in the 

simple idea that extreme poverty and gross disparities of opportu-

nity are not inescapable features of the human condition but a cur-

able affliction whose continuation diminishes us all and threatens 

our collective security and prosperity. 

The multifaceted targets set under the Millennium Development 

Goals cut across a vast array of interlinked dimensions of develop-

ment, ranging from the reduction of extreme poverty to gender equal-

ity to health, education and the environment. Each dimension is linked 

through a complex web of interactions. Sustained progress in any 

one area depends critically on advances across all the other areas. A 

lack of progress in any one area can hold back improvements across 

a broad front. Water and sanitation powerfully demonstrate the link-

ages. Without accelerated progress in these areas many countries 

will miss the Millennium Development Goals. Apart from consigning 

millions of the world’s poorest people to lives of avoidable poverty, 

poor health and diminished opportunities, such an outcome would 

perpetuate deep inequalities within and between countries. While 

there is more to human development than the Millennium Develop-

ment Goals, the targets set provide a useful frame of reference for 

understanding the linkages between progress in different areas—and 

the critical importance of progress in water and sanitation.

Eight reasons for the world to act on water and sanitation—links to the Millennium Development Goals

Millennium 	
Development Goal Why governments should act How governments should act

Goal 1 Eradicate 
extreme poverty and 
hunger

•	 The absence of clean water and adequate sanitation is a 
major cause of poverty and malnutrition:

•	 One in five people in the developing world—1.1 billion in 
all—lacks access to an improved water source.

•	 One in two people—2.6 billion in all—lacks access to 
adequate sanitation.

•	 Diseases and productivity losses linked to water and 
sanitation in developing countries amount to 2% of GDP, 
rising to 5% in Sub-Saharan Africa—more than the 
region gets in aid.

•	 In many of the poorest countries only 25% of the poorest 
households have access to piped water in their homes, 
compared with 85% of the richest.

•	 The poorest households pay as much as 10 times more 
for water as wealthy households.

•	 Water is a vital productive input for the smallholder farmers 
who account for more than half of the world’s population 
living on less than $1 a day.

•	 Mounting pressure to reallocate water from agriculture to 
industry threatens to increase rural poverty.

•	 Bringing water and sanitation into the mainstream of national 
and international strategies for achieving the Millennium 
Development Goals requires policies aimed at:

•	 Making access to water a human right and legislating for 
the progressive implementation of that right by ensuring 
that all people have access to at least 20 litres of clean 
water a day. 

•	 Increasing public investment in extending the water 
network in urban areas and expanding provision in rural 
areas.

•	 Introducing “lifeline tariffs”, cross-subsidies and invest-
ments in standpipes to ensure that nobody is denied 
access to water because of poverty, with a target ceiling of 
3% for the share of household income spent on water.

•	 Regulating water utilities to improve efficiency, enhance 
equity and ensure accountability to the poor.

•	 Introducing public policies that combine sustainability with 
equity in the development of water resources for agriculture.

•	 Supporting the development and adoption of pro-poor irriga-
tion technologies.

Goal 2 Achieve 
universal primary 
education 

•	 Collecting water and carrying it over long distances keep 
millions of girls out of school, consigning them to a future of 
illiteracy and restricted choice.

•	 Water-related diseases such as diarrhoea and parasitic 
infections cost 443 million school days each year— 
equivalent to an entire school year for all seven-year-old 
children in Ethiopia—and diminish learning potential. 

•	 Inadequate water and sanitation provision in schools in 
many countries is a threat to child health. 

•	 The absence of adequate sanitation and water in schools is 
a major reason that girls drop out.

•	 Parasitic infection transmitted through water and poor sani-
tation retards learning potential for more than 150 million 
children.

•	 Linking targets and strategies for achieving universal primary 
education to strategies for ensuring that every school has 
adequate water and sanitation provision, with separate facili-
ties for girls.

•	 Making sanitation and hygiene parts of the school curriculum, 
equipping children with the knowledge they need to reduce 
health risks and enabling them to become agents of change 
in their communities.

•	 Establishing public health programmes in schools and 
communities that prevent and treat water-related infectious 
diseases.
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Millennium 	
Development Goal Why governments should act How governments should act

Goal 3 Promote gender 
equality and empower 
women

•	 Deprivation in water and sanitation perpetuates gender 
inequality and disempowers women.

•	 Women bear the brunt of responsibility for collecting water, 
often spending up to 4 hours a day walking, waiting in 
queues and carrying water. This is a major source of time 
poverty.

•	 The time women spend caring for children made ill by 
waterborne diseases diminishes their opportunity to engage 
in productive work. 

•	 Inadequate sanitation is experienced by millions of women 
as a loss of dignity and source of insecurity.

•	 Women account for the bulk of food production in many 
countries but experience restricted rights to water.

•	 Putting gender equity in water and sanitation at the centre of 
national poverty reduction strategies.

•	 Enacting legislation that requires female representation on 
water committees and other bodies.

•	 Supporting sanitation campaigns that give women a greater 
voice in shaping public investment decisions and household 
spending.

•	 Reforming property rights and the rules governing irrigation 
and other water user associations to ensure that women enjoy 
equal rights.

Goal 4 Reduce child 
mortality

•	 Dirty water and poor sanitation account for the vast majority 
of the 1.8 million child deaths each year from diarrhoea—
almost 5,000 every day—making it the second largest 
cause of child mortality.

•	 Access to clean water and sanitation can reduce the risk of 
a child dying by as much as 50%.

•	 Diarrhoea caused by unclean water is one of the world’s 
greatest killers, claiming the lives of five times as many 
children as HIV/AIDS.

•	 Clean water and sanitation are among the most powerful 
preventative measures for child mortality: achieving the 
Millennium Development Goal for water and sanitation at 
even the most basic level of provision would save more than 
1 million lives in the next decade; universal provision would 
raise the number of lives saved to 2 million.

•	 Waterborne diseases reinforce deep and socially unjust 
disparities, with children in poor households facing a risk of 
death some three to four times greater than children in rich 
households.

•	 Treating child deaths from water and sanitation as a national 
emergency—and as a violation of basic human rights.

•	 Using international aid to strengthen basic healthcare provi-
sion in preventing and treating diarrhoea.

•	 Establishing explicit linkages between targets for lowering 
child mortality and targets for expanding access to water and 
sanitation.

•	 Prioritizing the needs of the poorest households in public 
investment and service provision strategies for water and 
sanitation.

•	 Ensuring that Poverty Reduction Strategy Papers recognize 
the link between water and sanitation and child mortality.

•	 Publishing annual estimates of child deaths caused by water 
and sanitation problems.

Goal 5 Improve 
maternal health 

•	 The provision of water and sanitation reduces the incidence 
of diseases and afflictions—such as anaemia, vitamin 
deficiency and trachoma—that undermine maternal health 
and contribute to maternal mortality.

•	 Treating water and sanitation provision as a key component in 
strategies for gender equality.

•	 Empowering women to shape decisions on water and sanita-
tion at the household, local and national levels.

Goal 6 Combat HIV/
AIDS, malaria and other 
diseases

•	 Inadequate access to water and sanitation restricts op-
portunities for hygiene and exposes people with HIV/AIDS to 
increased risks of infection.

•	 HIV-infected mothers require clean water to make formula 
milk.

•	 Achieving the Millennium Development Goal target for water 
and sanitation would reduce the costs to health systems of 
treating water-related infectious diseases by $1.7 billion, 
increasing the resources available for HIV/AIDS treatment.

•	 Poor sanitation and drainage contribute to malaria, which 
claims some 1.3 million lives a year, 90% of them children 
under the age of five.

•	 Integrating water and sanitation into national and global 
strategies for tackling malaria and improving living conditions 
of HIV/AIDS patients.

•	 Ensuring that households caring for people with HIV/AIDS 
have access to at least 50 litres of free water.

•	 Investing in the drainage and sanitation facilities that reduce 
the presence of flies and mosquitoes.

Eight reasons for the world to act on water and sanitation—links to the Millennium Development Goals (continued)

(continued on next page)
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Eight reasons for the world to act on water and sanitation—links to the Millennium Development Goals (continued)

Millennium 	
Development Goal Why governments should act How governments should act

Goal 7 Ensure 
environmental 
sustainability

Halve the proportion 
of people without 
sustainable access to 
safe drinking water and 
basic sanitation

•	 The goal of halving the proportion of people without access 
to water and sanitation will be missed on current trends 
by 234 million people for water and 430 million people for 
sanitation.

•	 Sub-Saharan Africa will need to increase new connections 
for sanitation from 7 million a year for the past decade to 28 
million a year by 2015.

•	 Slow progress in water and sanitation will hold back 
advances in other areas.

•	 Putting in place practical measures that translate Millennium 
Development Goal commitments into practical actions.

•	 Providing national and international political leadership to 
overcome the twin deficits in water and sanitation.

•	 Supplementing the Millennium Development Goal target with 
the target of halving water and sanitation coverage disparities 
between the richest and poorest 20%.

•	 Empowering independent regulators to hold service providers 
to account for delivering efficient and affordable services to 
the poor.

Reverse the loss 
of environmental 
resources

•	 The unsustainable exploitation of water resources repre-
sents a growing threat to human development, generating 
an unsustainable ecological debt that will be transferred to 
future generations.

•	 The number of people living in water-stressed countries will 
increase from about 700 million today to more than 3 billion 
by 2025. 

•	 Over 1.4 billion people currently live in river basins where 
the use of water exceeds minimum recharge levels, leading 
to the desiccation of rivers and depletion of groundwater.

•	 Water insecurity linked to climate change threatens to 
increase malnutrition by 75–125 million people by 2080, 
with staple food production in many Sub-Saharan African 
countries falling by more than 25%.

•	 Groundwater depletion poses a grave threat to agricultural 
systems, food security and livelihoods across Asia and the 
Middle East.

•	 Treating water as a precious natural resource, rather than an 
expendable commodity to be exploited without reference to 
environmental sustainability.

•	 Reforming national accounts to reflect the real economic 
losses associated with the depletion of water resources.

•	 Introducing integrated water resources management policies 
that constrain water use within the limits of environmental 
sustainability, factoring in the needs of the environment.

•	 Institutionalizing policies that create incentives for conserv-
ing water and eliminating perverse subsidies that encourage 
unsustainable water-use patterns.

•	 Strengthening the provisions of the Kyoto Protocol to limit 
carbon emissions in line with stabilization targets of 450 
parts per million, bolstering clean technology transfer mecha-
nisms and bringing all countries under a stronger multilateral 
framework for emission reductions in 2012.

•	 Developing national adaptation strategies for dealing with the 
impact of climate change—and increasing aid for adaptation.

Goal 8 Develop a 
global partnership for 
development

•	 There is no effective global partnership for water and sanita-
tion, and successive high-level conferences have failed to 
create the momentum needed to push water and sanitation 
in the international agenda.

•	 Many national governments are failing to put in place the 
policies and financing needed to accelerate progress.

•	 Water and sanitation is weakly integrated into Poverty 
Reduction Strategy Papers.

•	 Many countries with high child death rates caused by diar-
rhoea are spending less than 0.5% of GDP on water and 
sanitation, a fraction of what they are allocating to military 
budgets.

•	 Rich countries have failed to prioritize water and sanitation 
in international aid partnerships, and spending on develop-
ment assistance for the sector has been falling in real terms, 
now representing only 4% of total aid flows.

•	 International aid to agriculture has fallen by a third since the 
early 1990s, from 12% to 3.5% of total aid.

•	 Putting in place a global plan of action to galvanize political 
action, placing water and sanitation on to the agenda of the 
Group of Eight, mobilizing resources and supporting nationally 
owned planning processes.

•	 Developing nationally owned plans that link the Millennium 
Development Goal target for water and sanitation to clear 
medium-term financing provisions and to practical policies for 
overcoming inequality.

•	 Empowering local governments and local communities 
through decentralization, capacity development and adequate 
financing, with at least 1% of GDP allocated to water and 
sanitation through public spending.

•	 Increasing aid for water by $3.6–$4 billion annually by 2010, 
with an additional $2 billion allocated to Sub-Saharan Africa.

•	 Increasing aid for agriculture from $3 billion to $10 billion an-
nually by 2010, with a strengthened focus on water security.



1 Ending the crisis in
water and sanitation



“The human right to water 
entitles everyone to 
sufficient, safe, acceptable, 
physically accessible and 
affordable water for 
personal and domestic use”
U.N. General Comment No. 15 on the right to water, 2002

“Civilized man could embark 
on no task nobler than 
sanitary reform”
Boston Board of Health, 1869



Clean water and sanitation can make or break human development. They are funda-
mental to what people can do and what they can become—to their capabilities. Ac-
cess to water is not just a fundamental human right and an intrinsically important 
indicator for human progress. It also gives substance to other human rights and is a 
condition for attaining wider human development goals. 
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1 Ending the crisis in 	
water and sanitation

At the start of the 21st century the violation of 
the human right to clean water and sanitation 
is destroying human potential on an epic scale. 
In today’s increasingly prosperous and intercon-
nected world more children die for want of clean 
water and a toilet than from almost any other 
cause. Exclusion from clean water and basic san-
itation destroys more lives than any war or ter-
rorist act. It also reinforces the deep inequalities 
in life chances that divide countries and people 
within countries on the basis of wealth, gender 
and other markers for deprivation. 

Beyond the human waste and suffering, 
the global deficit in water and sanitation is un-
dermining prosperity and retarding economic 
growth. Productivity losses linked to that deficit 
are blunting the efforts of millions of the world’s 
poorest people to work their way out of poverty 
and holding back whole countries. Whether 
viewed from the perspective of human rights, 
social justice or economic common sense, the 
damage inflicted by deprivation in water and 
sanitation is indefensible. Overcoming that de-
privation is not just a moral imperative and the 
right thing to do. It is also the sensible thing 
to do because the waste of human potential as-
sociated with unsafe water and poor sanitation 
ultimately hurts everybody.

This chapter documents the scale of the cri-
sis in water and sanitation and traces its causes. 
It highlights the human development costs of 
the problem—and the potential benefits of 

resolving it. Better access to water and sanita-
tion would act as the catalyst for a giant advance 
in human development, creating opportunities 
for gains in public health, education and eco-
nomic growth. So why are these opportunities 
being squandered on such a large scale? 

Partly because of insufficient awareness of 
the scale of the problem and partly because of 
insufficient efforts by national governments and 
the international community to address the pov-
erty and inequality that perpetuate the crisis. In 
contrast to some of the other global threats to 
human development—such as HIV/AIDS—
the crisis in water and sanitation is, above all, 
a crisis of the poor in general and of women 
in particular, two constituencies with limited 
bargaining power in setting national priorities. 
Water and sanitation are also the poor cousin of 
international development cooperation. While 
the international community has mobilized to 
an impressive degree in preparing to respond to 
the potential threat of an avian flu epidemic, it 
turns a blind eye to an actual epidemic that af-
flicts hundreds of millions of people every day.

The water and sanitation crisis facing poor 
households in the developing world has paral-
lels with an earlier period in the history of to-
day’s rich countries. Few people in the industrial 
world reflect on the profound importance of 
clean water and sanitation in shaping the history 
of their countries or their life chances. Not too 
many generations ago the inhabitants of London,  
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New York and Paris were facing the same water 
security threats as those of Lagos, Mumbai and 
Rio de Janeiro today. Water polluted with raw 
sewage killed children, created health crises, 
undermined growth and kept people in pov-
erty. New technologies and finance made uni-
versal access to clean water possible. But the 
crucial change was political. Social reformers, 
physicians, municipal leaders and industrialists 
formed powerful coalitions that elevated water 
and sanitation to the top of the political agenda. 
They forced governments to acknowledge that 
curing diseases caused by unsafe water was inef-
ficient and wasteful: prevention through clean 
water and sanitation was the better cure.

At the start of the 21st century the world 
has the opportunity to unleash another leap 
forward in human development. Within a gen-
eration the global crisis in water and sanitation 

could be consigned to history. The world has the 
technology, the finance and the human capacity 
to remove the blight of water insecurity from 
millions of lives. Lacking are the political will 
and vision needed to apply these resources for 
the public good. Progress in rich countries was 
made possible by a new social contract between 
governments and people—a contract based on 
the idea of common citizenship and the recog-
nition of government responsibility. The world 
may be different today. But now, as then, prog-
ress depends on partnerships and political lead-
ership. National policy is the starting point, be-
cause without strong national policies progress 
cannot be sustained. The challenge is for devel-
oped country governments to back credible na-
tional efforts in developing countries through a 
strong aid effort within a global plan of action 
for water and sanitation. 

For most of human history life has conformed 
to Thomas Hobbes’ description as “nasty, brut-
ish, and short”. Life expectancy at birth for our 
hunter-gatherer ancestors was about 25 years, 
and in the Europe of the 1820s it was still only 
40 years. From the late 19th century this pic-
ture started to change dramatically for the for-
tunate share of humanity living in today’s rich 
countries.1 New medicines, improved nutri-
tion, better housing and increased income all 
contributed. But one of the most powerful 
forces for change was the separation of water 
from human excrement.

When it comes to water and sanitation, coun-
tries tend to have short memories. Today, people 
in the cities of Europe and the United States live 
free from fear of waterborne infectious diseases. 
At the turn of the 20th century the picture was 
very different. The vast expansion of wealth 
that followed industrialization increased in-
comes, but improvements in more fundamental 

indicators such as life expectancy, child survival 
and public health lagged far behind. The reason: 
cities exposed people to greater opportunities 
to amass wealth but also to water contaminated 
with human waste. The mundane reality of un-
clean water severed the link between economic 
growth and human development. It was not until 
a revolution in water and sanitation restored that 
link that wealth generation and human welfare 
started to move in tandem (box 1.1). 

That revolution heralded unprecedented ad-
vances in life expectancy and child survival—and 
better public health fuelled economic advances. 
As people become healthier and wealthier with 
the provision of clean water and sanitation, a 
virtuous circle of economic growth and human 
development emerged. But the increasing re-
turns generated by investment in clean water 
also helped to create and to progressively widen 
the deep cleavages in wealth, health and oppor-
tunity that characterize the world today.2

Lessons from history

The world has the 

technology, the finance 

and the human capacity 

to remove the blight of 

water insecurity from 

millions of lives
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“Parliament was all but compelled to legislate upon the great Lon-

don nuisance by the force of sheer stench.” Thus commented the 

London Times on an episode known as the “Great Stink”. So se-

vere was the stench of sewage emanating from the Thames River 

in the long hot summer of 1858, that the “mother of parliaments” 

was forced to close temporarily. Beyond parliament the problems 

were more serious.

As industrialization and urbanization accelerated in the 

19th century, fast growing cities like Birmingham, London and 

Manchester became centres of infectious disease. Sewage over-

flowed and leaked from the limited number of cesspools into neigh-

bourhoods of the poor and ultimately into rivers like the Thames, 

the source of drinking water. 

Parliamentary nostrils were offended—while poor people died. 

In the late 1890s the infant mortality rate in Great Britain was 160 

deaths for every 1,000 live births (figure 1)—roughly the same as in 

Nigeria today. Children died mainly from diarrhoea and dysentery. 

They died for the same reason that so many children still die in de-

veloping countries: sewage was not separated from drinking water. 

Between 1840 and the mid-1890s, average income doubled while 

child mortality increased slightly—a powerful demonstration of the 

gap between wealth generation and human development. 

Growing awareness of the human costs of urban industrial life 

forced water onto the political agenda. In 1834 the Office of the 

Registrar General was formed, producing a steady stream of mor-

tality figures that generated public concern. Social investigation 

became another powerful tool for reform. Edwin Chadwick’s Re-

port on the Sanitary Condition of the Labouring Population of Great 

Britain provided an account of a crisis on a grand scale, document-

ing in graphic detail the consequences of the water and sanitation 

problem. Unaffordable water provided by private companies, poor 

drainage and overflowing cesspools figured prominently. “The an-

nual loss of life from filth and bad ventilation”, Chadwick concluded, 

“is greater than the loss from death or wounds from any war in 

which the country has been engaged in modern times” (p. 369). 

His recommendations: a private tap and a latrine connected to a 

sewer for every household and municipal responsibility for provid-

ing clean water.

Reform came in two great waves. The first focused on water 

and began in the 1840s with the Public Health Act (1848) and the 

Metropolitan Water Act (1852), which expanded public provision of 

clean water. The discovery by John Snow in 1854 that cholera—the 

greatest epidemic scourge—was a waterborne infection and that 

its spread could be halted by access to uncontaminated water sup-

plies added to the impetus. By 1880 municipalities had displaced 

private water operators as the main providers of water in towns 

and cities. 

The second great wave of reform shifted the locus of the pub-

lic action from water to sanitation. This wave gathered momentum 

after 1880. It was reflected in 

a surge of public investment. 

Between the mid-1880s and 

mid-1890s capital spend-

ing per capita on sanitation 

more than doubled in con-

stant prices (figure 2). It then 

doubled again over the next 

decade. 

The gap between pro-

vision of water and provi-

sion of effective sanitation 

was a public health disaster. 

Streets and rivers became 

grossly polluted under the 

growing burden of water-

borne wastes. The incidence 

of diseases such as cholera 

and typhoid fever fell, but 

deaths from gastrointestinal 

illness—especially diarrhoea 

among children—remained 

high. The outcome of the un-

balanced early phase of local 

government intervention 

was an upward pressure on 

the incidence of waterborne 

disease.

Life expectancy and child 

mortality data highlight the 

problem (see figure 1). After 

1840 life expectancy began to 

increase partly because of the 

first wave of reforms in water. 

However, the trend abruptly 

levelled off at the end of the 

1870s. It was not until after the 

early 1880s, when the great 

sanitation reforms came into 

play, that the upward trend 

resumed, driven by a steep 

decline in child death. Sani-

tary reform cannot take all 

the credit. But the coincident 

timing between peak sanitary 

investment and the onset of a general decline in infant mortality sug-

gests a causal relationship. In the space of little more than a decade 

from 1900 the infant mortality rate fell from 160 deaths per 1,000 

live births to 100—one of the steepest declines in history. Public  

Box 1.1	 A great leap—from water reform to sanitation reform in 19th century Great Britain

(continued on next page)
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How water insecurity 
decoupled economic growth 
and human development 

At the start of the 21st century waterborne 
infectious diseases are a thing of the past in 
rich countries, accounting for a fraction of 1% 
of overall mortality. At the turn of the 19th 
century, diseases like diarrhoea, dysentery and 
typhoid fever posed major threats. In the late 
19th century they accounted for 1 in 10 deaths 
in US cities, with children the primary vic-
tims. Infant mortality rates in Detroit, Pitts-
burgh and Washington, D.C., were more than 
180 deaths for every 1,000 live births—almost 
twice the rate in Sub-Saharan Africa today.3 
Chicago was the typhoid capital of the country, 
reporting an average of 20,000 cases a year. In 
the United Kingdom, too, half a century after 
the first wave of public health reforms, water 
remained a potent threat. The infant mortal-
ity rate in Birmingham and Liverpool exceeded 
160 deaths for every 1,000 live births, with diar-
rhoea and dysentery accounting for more than 
half the deaths.4 High child mortality acted as 
a brake on increases in life expectancy. Until the 
last quarter of the 19th century life expectancy 
barely rose in the industrialized world. People 
were becoming wealthier but not healthier.5

Why in the midst of the vast expansion of 
wealth created by industrialization did child sur-
vival and life expectancy, two of the most basic 
indicators for the human condition, not advance? 
Partly because industrialization and urbanization 
were drawing poor rural migrants into urban 
slums that lacked water and sanitation infrastruc-
ture—a scenario played out today in many of the 
world’s poorest countries. While cities offered 
employment and higher incomes, they increased 
exposure to lethal pathogens transmitted through 
overflowing cesspools, sewers and drains.6

Almost every major city faced the same 
problem. At the end of the 19th century one 
public health report on Paris lamented that the 
poor quarters of the city had become “an open-
air sewer”, posing a daily threat to health and 
life.7 Chicago’s public health crisis arose because 
the city used Lake Michigan both for water and 
for waste disposal. That worked until the popu-
lation expanded after the Civil War, and the city 
ended up drinking its own waste, to disastrous 
effect: 12% of the population died from water-
borne diseases in the mid-1880s. Epidemics of 
typhoid and cholera regularly swept through 
cities like New Orleans and New York.8 Partly 
to combat disease, London and Paris had built 
sewerage systems before 1850. But the sewers 
drained into the Thames and the Seine, making 

investment in sanitation, not rising private income, was the catalyst. 

Average incomes rose by only 6% between 1900 and 1912. 

New approaches to financing played a critical role in the sec-

ond wave of reform. Mounting political pressure for public action 

generated an active search for new fiscal mechanisms to address 

a dilemma familiar in developing countries today: how to finance 

large upfront payments from a limited revenue base without rais-

ing taxes or charges to politically unfeasible levels. Governments 

developed innovative solutions. Cities supplemented low-interest 

loans from the central government with municipal borrowing on 

bond markets. Water and sanitation accounted for about a quarter 

of local government debt at the end of the 19th century. 

This huge mobilization of public finances reflected the changing 

place of water and sanitation in political priorities. Sanitation reform 

became a rallying point for social reformers, municipal leaders and 

public health bodies, who increasingly viewed inadequate sanitation 

as a constraint not just on human progress but on economic 

prosperity. The public voice of civil society played a key role in driving 

the sanitation reform that made advances in public health possible. 

But why the lag between the two great waves of reform? One 

of the major reform coalition partners in the first wave was the in-

dustrialists who wanted water for factories, but who were reluctant 

to pay higher taxes for extending sanitation to the poor. Politically 

powerful segments of society remained more interested in insulat-

ing themselves from the effects of poor sanitation among the poor 

than in universal provision. It was not until the electoral reform that 

extended voting rights beyond propertied classes that the voice of 

the poor became a more telling factor. 

This is a story from 19th century Great Britain, not the 21st 

century developing world. But there are marked parallels both in 

how water and sanitation constrains social progress and in how the 

forces for change emerge from coalitions for social reform.

Box 1.1	 A great leap—from water reform to sanitation reform in 19th century Great Britain (continued)

Source: Bell and Millward 1998; Szreter 1997; Hassan 1985; Woods, Watterson and Woodward 1988, 1989; Bryer 2006.
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both rivers putrid—so putrid in the case of the 
Thames that in the hot summer of 1858 Parlia-
ment was forced into temporary closure by an 
episode known as the “Great Stink”.9

The water-sanitation disconnect—
and delayed progress 

Progress in water and sanitation was driven 
by advances in scientific knowledge, technol-
ogy and—above all—by political coalitions 
uniting industrialists, municipalities and 
social reformers. But advances occurred in 
piecemeal fashion, with water provision fast 
outstripping the development of the sewers 
and drains needed for wastewater manage-
ment. The upshot: an increase in the trans-
mission of diseases (see box 1.1).10

Towards the end of the 19th century govern-
ments acted to close the gap between water and 
sanitation. In Great Britain public investment 
financed an expansion of sewerage systems. 
Life expectancy increased in the four decades 
after the 1880s by an astounding 15 years, with 

reduced child deaths accounting for the bulk 
of the gain. In the United States the New York 
Board of Health, a municipal body created in 
1866, was given the task of breaking the cycles 
of cholera and other health epidemics that af-
flicted the city. Its creation marked the recog-
nition that the diseases associated with water 
and sanitation could not be contained in the 
city’s poorer tenements—and that public ac-
tion was needed to advance private interests.11 
The example was followed elsewhere, with mu-
nicipalities taking over the provision of water 
and then introducing filtration and chlorina-
tion systems.12 By one estimate water purifica-
tion alone explains half the mortality reduc-
tion in the United States in the first third of 
the 20th century (box 1.2).13 No other period 
in US history has witnessed such rapid declines 
in mortality rates. By 1920 almost every big city 
in today’s industrial world had purified water. 
Within another decade most had built large 
sewage treatment plants that removed, treated 
and disposed of human waste in areas where it 
would not contaminate drinking water.14

Debates on globalization invariably focus on 
the large wealth gaps that separate rich and poor 
countries. Those gaps are highly visible (see The 
state of human development). Less attention is 
paid to other inequalities that shape the pros-
perity of countries and the well-being of their 
citizens. The global fault line that separates 
those with and those without access to water 
and sanitation is a case in point.

Rich world, poor world

For people in rich countries it is difficult to 
imagine what water insecurity means in a devel-
oping country. Concerns about a water crisis 

periodically generate media headlines. Fall-
ing reservoirs, declining rivers, hosepipe bans 
and political exhortations to use less water are 
becoming more common in parts of Europe. 
In the United States management of water 
shortages has long been a public policy concern 
in states such as Arizona and California. But 
almost everyone in the developed world has 
safe water available at the twist of a tap. Access 
to private and hygienic sanitation is universal. 
Almost nobody dies for want of clean water or 
sanitation—and young girls are not kept home 
from school to fetch water.

Contrast this with the position in the de-
veloping world. As in other areas of human 

Today’s global crisis in water and sanitation

Progress in water and 

sanitation was driven by 

advances in scientific 

knowledge, technology 

and—above all—by 

political coalitions uniting 

industrialists, municipalities 

and social reformers
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We feel it our duty to say that high-priced water is not in the interest 

of public health. Pure water in abundance, at a price within the reach 

of all, is one of the most powerful agencies for promoting the health 

of any community. It is for this reason that we believe so strongly in 

municipal ownership.� North Carolina Board of Health, 1898

One hundred years ago people living in Chicago, Detroit and New 

York would have understood the public health problems of cities in 

the world’s poorest countries today—and they understood through 

bitter experience the importance of clean water.

At the start of the 20th century infectious diseases accounted 

for 44% of mortality in US cities. Waterborne diseases like typhoid 

fever, cholera and diarrhoea were among the biggest killers, ac-

counting for a quarter of deaths from infectious diseases. Only tu-

berculosis claimed more lives. 

Two problems, both familiar to people in the slums of Lagos, 

Manila or Nairobi today, obstructed progress in human health. First, 

water supplies had been improved by private companies, but the poor-

est households could not afford connections. The statement above 

from the North Carolina Board of Health reflects the growing concern 

of public health agencies at the time. Second, early private and munici-

pal water systems compounded another problem. Large amounts of 

human excrement and street waste washed down drains and into over-

burdened sewers that emptied back into the water supply system. 

Although all sections of society were affected, some were 

more affected than others. Unable to afford either a water connec-

tion or bottled water, poor households relied on wells and surface 

water. They also suffered some of the worst drainage problems. 

Unequal access to clean water exacerbated unequal health. African  

Americans living in cities like New Orleans died at roughly twice the 

rate of whites from typhoid fever.

What brought about the breakthrough in curbing infectious 

disease? Municipalizing water was the main factor (figure 1). After 

1900 municipal bodies gradually displaced private providers. In 

New Orleans, which municipalized water in 1908, public providers 

extended networks and lowered prices 25% below what private 

companies charged. In the decade to 1915 the water system, mea-

sured in pipe miles, expanded by a multiple of 4.5, with the expan-

sion concentrated in some of the poorest districts. 

Measures to protect people from harmful bacteria in water 

marked the other distinctive feature of the municipal revolution. 

Infrastructure programmes were important. Jersey City aban-

doned the Passaic River to seek clean water upstream. Chicago 

built drainage canals to carry waste down the Illinois and Missis-

sippi Rivers rather than back into Lake Michigan, the city’s water 

source. And Cleveland extended its water intake four miles out 

into Lake Erie. But it was the introduction of water filtration and 

chlorination systems that played the key role, as illustrated by 

Cincinnati (figure 2) and Detroit. Between 1880 and 1940 the share 

of the US population using filtered water rose from 1% to more 

than 50%.

Reforms in water contributed to wider public health gains. In 

the four decades after 1900 life expectancy at birth rose by 16 

years, child death rates fell dramatically, and typhoid fever was vir-

tually eliminated. No other period in US history has witnessed such 

rapidly falling mortality rates. By one estimate water and filtration 

systems explain almost half the mortality decline. Every life saved in 

this way cost about $500 (in 2002 prices). But every $1 spent gen-

erated another $23 in increased output and reduced health costs. 

In the early 20th century US spending on water and sanitation rep-

resented a high value for money investment—just as it does for 

developing countries today.

Box 1.2	 Breaking the links between race, disease and inequality in US cities 

Source: Cutler and Miller 2005; Cain and Rotella 2001; Troesken 2001; Blake 1956.

Source: University of California, Berkeley, and MPIDR 2006; CDC 2006; Cutler and Miller 2005.
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development, there has been progress in water 
and sanitation (figure 1.1). Yet at the start of 
the 21st century one in five people living in the 
developing world—some 1.1 billion people in 
all—lacks access to clean water. Some 2.6 bil-
lion people, almost half the total population 
of developing countries, do not have access to 
adequate sanitation. What do these headline 
numbers mean?

In important respects they hide the reality 
experienced daily by the people behind the sta-
tistics. That reality means that people are forced 

to defecate in ditches, plastic bags or on road 
sides. “Not having access to clean water” is a 
euphemism for profound deprivation. It means 
that people live more than 1 kilometre from the 
nearest safe water source and that they collect 
water from drains, ditches or streams that might 
be infected with pathogens and bacteria that 
can cause severe illness and death. In rural Sub-
Saharan Africa millions of people share their 
domestic water sources with animals or rely on 
unprotected wells that are breeding grounds for 
pathogens. Nor is the problem restricted to the 

Shrinking slowly: the global water and sanitation deficitFigure 1.1
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poorest countries. In Tajikistan nearly a third of 
the population takes water from canals and irri-
gation ditches, with risks of exposure to polluted 
agricultural run-off.15 The problem is not that 
people are unaware of the dangers—it is that 
they have no choice. Apart from the health risks, 
inadequate access to water means that women 
and young girls spend long hours collecting and 
carrying household water supplies. 

Simple comparisons between rich and poor 
countries highlight the scale of global inequal-
ity (figure 1.2). Average water use ranges from 
200–300 litres a person a day in most countries 
in Europe to 575 in the United States. Residents 
of Phoenix, Arizona, a desert city with some of 
the greenest lawns in the United States, use more 
than 1,000 litres a day. By contrast, average use 
in countries such as Mozambique is less than 10 
litres. National averages inevitably mask very 
large variations. People lacking access to im-
proved water in developing countries consume 
far less, partly because they have to carry it over 
long distances and water is heavy. The 100 litre 
a day minimum international norm for a fam-
ily of five weighs some 100 kilograms—a heavy 
burden to carry for two to three hours, especially 
for young girls. Another problem is that poor 
households are often unable to afford more than 
a small amount of water purchased in informal 
markets—an issue to which we return below.

What is the basic threshold for adequate 
water provision? Setting a water-poverty line 
is difficult because of variations relating to 
climate—people in arid northern Kenya need 
more drinking water than people in London 
or Paris—seasonality, individual household 
characteristics and other factors. International 
norms set out by agencies such as the World 
Health Organization (WHO) and the United 
Nations Children’s Fund (UNICEF) suggest a 
minimum requirement of 20 litres a day from 
a source within 1 kilometre of the household. 
This is sufficient for drinking and basic personal 
hygiene. Below this level people are constrained 
in their ability to maintain their physical well-
being and the dignity that comes with being 
clean. Factoring in bathing and laundry needs 
would raise the personal threshold to about 
50 litres a day. 
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Source: FAO 2006.

Worlds apart: the global water gap
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Large swathes of humanity fall well below 
the basic needs thresholds for water either 
permanently or intermittently. For the 1.1 bil-
lion or so people in the world who live more 
than 1 kilometre from a water source, water use 
is often less than 5 litres a day of unsafe water.16 
To put this figure in context, the basic require-
ment for a lactating women engaged in even 
moderate physical activity is 7.5 litres a day. In 
other words, one in five people in the devel-
oping world lacks access to sufficient water to 
meet even the most basic requirements for well-
being and child development. The problems are 
most severe in rural areas. In Uganda average 
consumption in rural areas ranges from 12 to 
14 litres a day.17 Dry season use falls sharply as 
the distance to water sources increases. In arid 
areas of western India, the Sahel and East Africa 
dry season water availability can fall well below 
5 litres a day. But people living in urban areas 
also experience extreme scarcity. Water use aver-
ages 5–10 litres a day in small towns in Burkina 
Faso and 8 litres a day in informal settlements 
in Chennai, India.18

Beyond the extreme deprivation experi-
enced daily by some 1.1 billion people is a far 
larger sphere of deprivation. For people with ac-
cess to a water source within 1 kilometre, but 
not in their house or yard, consumption typi-
cally averages around 20 litres per day. A 2001 
WHO/UNICEF study estimated that some 
1.8 billion were in this position.19

Without downplaying the seriousness 
of what are perceived as water shortages in 
rich countries, the contrasts are striking. 
In the United Kingdom the average person 
uses more than 50 litres of water a day f lush-
ing toilets—more than 10 times the total 
water available to people lacking access to 
an improved water source in much of rural 
Sub-Saharan Africa. An American taking a 
five-minute shower uses more water than the 
typical person living in a developing country 
slum uses in a whole day. Restrictions on the 
use of garden sprinklers and hosepipes may 
doubtless cause inconvenience to households 
in rich countries. But parents do not lack suf-
ficient water to keep their children clean, to 
meet the basic hygiene standards that ward 

off killer infections or to maintain their 
health and dignity.

Of course, water consumption in rich coun-
tries does not diminish water availability in poor 
countries. Global consumption is not a zero-sum 
game in which one country gets less if another 
gets more. But comparisons highlight disparities 
in access to clean water—and nowhere more so 
than in bottled mineral water.20 The 25 billion 
litres of mineral water consumed annually by US 
households exceeds the entire clean water con-
sumption of the 2.7 million people in Senegal 
lacking access to an improved water source. And 
Germans and Italians between them consume 
enough mineral water to cover the basic needs of 
more than 3 million people in Burkina Faso for 
cooking, washing and other domestic purposes. 
While one part of the world sustains a designer 
bottled-water market that generates no tangible 
health benefits, another part suffers acute public 
health risks because people have to drink water 
from drains or from lakes and rivers shared with 
animals and infected with harmful bacteria.

Wealth matters…

Global aggregates for water and sanitation cov-
erage obscure large differences across regions. 
In the case of water Sub-Saharan Africa has by 
far the lowest coverage rates (55%), though most 
people without clean water live in South Asia. 
For sanitation the deprivation is more evenly 
spread. Coverage in South Asia is almost as low 
as in Sub-Saharan Africa, with two of every 
three people in both regions lacking access. 
Half the people in East Asia and a quarter in 
Latin America lack access to even the most 
basic sanitation. Some 40 developing countries 
provide clean water for fewer than 70% of their 
citizens, and 54 provide safe sanitation for fewer 
than half (figure 1.3).

The global snapshot highlights the daunting 
scale of the water and sanitation crisis. But it 
also draws attention to two wider problems. The 
first concerns the relation between wealth and 
the provision of water and sanitation. On aver-
age, coverage levels for water and sanitation rise 
with income: the richer the country the greater 
the coverage. That finding is not surprising 

While one part of the 

world sustains a designer 

bottled-water market that 

generates no tangible 

health benefits, another part 

suffers acute public health 

risks because people have 

to drink water from drains 

or from lakes and rivers
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because services have to be financed either out 
of household budgets or through public spend-
ing. More surprising is the very large variation 
around the average. 

Many countries demonstrate the imperfect 
relationship between wealth and the provision 
of water and sanitation. The Philippines has a 
higher average income than Sri Lanka, but a 
smaller proportion of its citizens have access 

to sanitation. Similarly, India may outperform 
Bangladesh as a high growth globalization suc-
cess story, but the tables are turned when the 
benchmark for success shifts to sanitation: de-
spite an average income some 60% higher, India 
has a lower rate of sanitation coverage. Similar 
gaps between wealth and coverage are observed 
for water. With a lower average income, Egypt 
has higher levels of access to clean water than 
China, and Tanzania has higher coverage lev-
els than Ethiopia. In water and sanitation, as in 
other areas of human development, countries 
differ widely in the rate at which they convert 
wealth into progress in human development—
an outcome that draws attention to the impor-
tance of public policies (figure 1.4).

…and sanitation lags behind water

The second problem highlighted in global data 
is the gap between water and sanitation provi-
sion. In all regions and in almost all countries 
sanitation provision lags far behind access to 
water—and there is no evidence that the gap is 
narrowing. In South Asia access to improved san-
itation is less than half that for water. Elsewhere, 
the gap in coverage ranges from 29% in East Asia 
to 18% in Sub-Saharan Africa. These gaps mat-
ter not just because access to sanitation is intrin-
sically important, but also because the benefits 
of improved access to water and to sanitation are 
mutually reinforcing—a point demonstrated by 
Europe and the United States in the 19th cen-
tury (see boxes 1.1 and 1.2). In Egypt high levels 
of pollution from raw sewage in the Nile Delta 
region undermine the potential health benefits of 
near universal access to water. Incidence rates for 
diarrhoea disorders and hepatitis A are far higher 
in many peri-urban settlements than is predicted 
on the basis of income, with wastewater pollution 
a major factor.21 Countries that allow sanitation 
coverage to lag are destined to see the benefits of 
progress in water diminished as a result.

The data systematically underreport 
the scale of the deficit 

Global data on water and sanitation are pro-
vided through the Joint Monitoring Programme 

Countries with water coverage 
less than 70% in 2004

Figure 1.3 Many countries face a long climb to universal coverage

Source: Indicator table 7.
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of the WHO and UNICEF. That data tell a 
bleak story. But reality is even bleaker than the 
statistics show. While the data collection meth-
odology has improved, the numbers understate 
the problems for a variety of reasons. Part of 
the problem is that the physical presence of an 
“improved” source—such as a pit latrine or a 
standpipe—is not always an accurate indicator 
for improved access: the technologies may not 
always function properly. Another difficulty 
relates to data coverage. When it comes to 
national surveys, some people—notably the 
poor—are undercounted because they live in 
areas that are not officially recognized by gov-
ernments. Infrastructure deficits and decay are 
also unaccounted for in the statistics, as is the 
frequent unreliability of water services where 
they do exist, forcing people to rely on other 
sources much of the time.

Missing millions. Millions of poor people are 
missing from national statistics. Living in infor-
mal settlements, they simply are not counted.
•	 Mumbai. Reported data indicate that Mum-

bai, the world’s fifth largest city, enjoys a 
safe water coverage rate of more than 90%. 
That figure is almost certainly exaggerated. 
By some estimates almost half the city’s 18 
million people now live in the zopadpatti— 
literally hut areas—appearing on city maps 
as amorphous grey zones clustered along 
railway lines and extending into creeks and 
old mangrove swamps. Their residents do 
not figure in municipal data. One such area 
is Dharavi, a vast slum situated between the 
international airport and the Mumbai fi-
nancial district and home to almost 1 mil-
lion people. The slum residents live in an en-
vironment that poses a daily health threat. 
It is estimated that there is 1 toilet for every 
1,440 people. In the rainy season streets, 
lacking drainage, become channels for filthy 
water carrying human excrement. People in 
areas like Dharavi rely on wells, tankers or 
unsafe sources for their drinking water. Be-
yond these areas are crumbling tenements, or 
chawls, where residents make do with rusting 
pipes, leaking taps and badly degraded stor-
age tanks. In a typical case 15 families share 
one tap that works for two hours a day.22

Incomes and outcomes in water 
and sanitation: wealth and 
performance often diverge

Figure 1.4

Source: Indicator tables 7 and 14.
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n The conditions here are terrible. You can see for yourself. There is 

sewage everywhere. Some people have pit latrines, but they are shal-

low and they overflow when it rains. Most people use buckets and 

plastic bags for toilets—and the children use the streets and yards. 

Our children suffer all the time from diarrhoea and other diseases 

because it is so filthy.� Mary Akinyi, Mugomo-ini village, Kibera

Less than 7 kilometres from the Kenyan Parliament in central Nai-

robi the sprawling urban settlement of Kibera is one of Sub-Saharan 

Africa’s largest slums. Its inhabitants experience some of the worst 

deprivation in water and sanitation in the world. Yet people like 

Mary Akinyi are largely missing from the statistics.

According to the Kenyan government report on the Millennium 

Development Goals, 93% of Nairobi residents have access to clean 

water and 99% to sanitation. Those numbers are difficult to square 

with life in Kibera. Somewhere between 500,000 and 1 million peo-

ple live in the slum—the true figure is unknown. With 2,000–3,000 

people per square hectare this is probably the most densely popu-

lated area in Sub-Saharan Africa. The average family of three to four 

people lives in a single-room structure of mud, timber, plastic and 

corrugated iron sheets.

Simple observation of Kibera’s streets raises questions about 

data reporting. High population density, overcrowding and lack of 

infrastructure have created a water and sanitation nightmare. Drain-

age channels on the sides of roads are often blocked, pit latrines 

overflow in the rainy season and children scavenge in heaps of 

uncollected garbage.

Data on service provision are unreliable. Less than 40% of 

households have access to legal water connections, usually a 

standpipe. Of those that do, about a third receive water only once 

every two days. Some 80% of households purchase all or some of 

their water from private vendors, whose prices average $3.50 per 

cubic metre but rise to almost double that in the dry season. The 

average price is some seven times higher than that paid by people 

in high-income settlements served by the Nairobi Water and Sew-

age Company—and higher than prices in London or New York. 

There are almost 700 water kiosks in the slum, although sales are 

concentrated in larger kiosks operated by slumlords—a fact that 

restricts the scope of public protest against unfair practices. 

People relying on kiosks typically spend about one hour col-

lecting water, but longer during dry periods. They also spend a 

large share of their limited income. For a family with two adults 

earning a minimum wage, average water use represents about 20% 

of income—a huge burden on household budgets.

Sanitation coverage is even more limited. In some areas up to 

150 people share a single latrine. In many cases these latrines lack 

privacy and security and are unhygienic and poorly maintained, 

with broken walls and overflowing pits. The Nairobi City Council 

does not provide any sanitation services to Kibera.

One of the strongest pieces of evidence contesting data on 

service provision is the “flying toilet”. With neither public nor private 

latrines available, many of Kibera’s resident resort to defecating in 

plastic bags that they dump in ditches or throw on the roadside. 

Two in three people in Kibera identify the flying toilet as the primary 

mode of excreta disposal available to them. It is not difficult to see 

why. In one slum area—Laina Saba—there were 10 functioning pit 

latrines for 40,000 people at the end of the 1990s. To the extent 

that any estimate can be derived for the slum as a whole, sanitation 

coverage in Kibera is probably well below 20%. 

Public health provides further evidence of the real state of 

water and sanitation in Kibera. Kiosk operators provide a lifeline. 

However, the pipes that they use to access the water network are 

often in disrepair. One consequence is that they draw in the ex-

creta and other wastes that flow through wastewater. Inadequate 

water supply and the absence of infrastructure for excreta dis-

posal and wastewater management are linked directly to the high 

incidence of diarrhoea, skin diseases, typhoid fever and malaria. 

Death rates from diarrhoea are far higher here than in the rest of 

Nairobi (see table). 

Utilities have a weak record in meeting Kibera’s needs. There 

are only 25 kilometres of piped water network, and the slum gets 

far less water than other settlements, partly because the util-

ity diverts water to high-income areas during periods of short-

age. The Nairobi Water and Sewage Company loses 40% of the 

Box 1.3	 The “flying toilets” of Kibera—the severe neglect of water and sanitation coverage in poor areas of Nairobi

(continued on next page)

Infant and under five mortality rates and diarrhoea prevalence in Kenya

Location

Infant mortality rate	

(per 1,000 live births)

Under-five mortality rate	

(per 1,000 live births)

Prevalence of bloody diarrhoea in children 

under age 3 in two weeks prior to interview 

(%)

Kenya (rural and urban) 74 112 3.0

Rural 76 113 3.1

Nairobi 39 62 3.4

Other urban 57 84 1.7

Nairobi, informal settlements 91 151 11.3

Kibera 106 187 9.8

Embakasi 164 254 9.1

Source: APHRC 2002.
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•	 Jakarta. National data report improved water 
coverage rates of more than 90% for urban 
Indonesia. But surveys that factor in the large 
number of informal residents in Jakarta, a 
city of more than 12 million people, estimate 
that less than a quarter of the population is 
fully served by improved water sources. The 
rest rely on a variety of sources, including riv-
ers, lakes and private water vendors. The dis-
crepancy: some 7.2 million people.23

•	 Nairobi. Data for the city record access to 
improved water and sanitation at more than 
90%. That figure is hard to square with the 
living experience of  poor people. More than 
1 million people living in slums on informal 
settlements in Nairobi—about a third of the 
city’s population—depend on private vendors 
as a secondary water source. In sanitation the 
picture is even worse. The “flying toilets” of 
Kibera—plastic bags in which people def-
ecate and then throw onto the street—bear 
testimony to the limited extent of sanitation 
coverage in Nairobi, as do the slums’ high 
child mortality rates (box 1.3).
Sanitation and water pollution. Adequate 

sanitation coverage is defined for international 
reporting purposes by technology (see chap-
ter 3). But the presence of an improved sani-
tation technology—such as a pit latrine—is at 
best a partial indicator. 

In many countries the age-old problem of 
keeping water and excrement separate continues 

to pose a formidable challenge to public policy—
and to public health. Infrastructure deficits and 
decay are at the heart of that challenge. In Latin 
America less than 14% of human waste receives 
any form of treatment: the rest is dumped in riv-
ers and lakes or allowed to seep through into 
groundwater. China has a strong record in ex-
panding access to water in both urban and rural 
areas, but pollution from human and industrial 
waste is a serious problem. Sixteen cities with 
populations of more than half a million have 
no wastewater treatment facilities.24 Nation-
ally, less than 20% of municipal waste receives 
any treatment, forcing households to boil their 
water before drinking it. In 2003 the State 
Environmental Protection Administration re-
ported that more than 70% of the water in five 
of China’s seven major river systems was too 
polluted for human use. 

An additional problem is that cities in 
many countries lack the infrastructure to col-
lect waste from pit latrines, with the result that 
sewage enters the water systems. “Improved 
sanitation” for some can translate into pollu-
tion and public health threats for others—as 
in Manila (box 1.4). 

Inadequate water infrastructure can cre-
ate high levels of risk even in cities with high 
coverage rates. Urban improved water coverage 
rates for Pakistan are reported at more than 90%. 
But what does this mean in practice? Consider 
the cities of Lahore (population 5 million) and 

water supplied to Kibera through leaks and illegal connections. 

Revenues collected by the utility are less than one-third of the 

amount billed, pointing to major problems in management. Resi-

dents spend an estimated $5 million a year on water purchased 

from kiosks—money that could be used to extend the piped net-

work and finance connections for the poor. Why is service provi-

sion so limited? Partly because Kibera is an “illegal” settlement, 

municipal authorities and landlords are not obliged to provide any 

services. 

Private markets are failing to bring down costs and improve 

supply for several reasons. Vendors report having to pay bribes 

to officials and to the water utility to make connections to the 

network—a cost they pass on to their customers. The private 

costs of connections and pipe-laying are also high since vendors 

do not benefit from economies of scale. It costs an average of 

$1,000 to establish a kiosk—an investment amortized through 

water charges. 

Another source of price inflation is the interaction between 

kiosk and utility. Because kiosks are categorized as commercial 

entities, they pay a block tariff twice as high as the household mini-

mum, with costs passed on to the consumer. 

The challenge in Kibera is for public authorities to acknowledge 

the scale of the problem—and to work with local communities to 

develop solutions. Formalizing property rights, regulating private 

sector providers, breaking water monopolies maintained by slum-

lords and extending public provision for the collection and disposal 

of sludge are all crucial. So too are legislative measures requiring 

landlords to improve water and sanitation provision.

Box 1.3	 The “flying toilets” of Kibera—the severe neglect of water and sanitation coverage in poor areas of Nairobi (continued)

Source: Kenya 2005; UN-HABITAT 2003; WSP–AF 2005c; Collignon and Vézina 2000. 
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Karachi (10 million), where half the population 
is estimated to live in informal slum areas. Both 
cities rely on a combination of groundwater and 
canal water. With more than 40% of water sup-
ply unfiltered and 60% of effluents untreated, 
waterborne epidemic diseases are common. In 
Lahore only some 3 industries in 100 chemi-
cally treat their wastewater. There is no sewage 
treatment plant. In Karachi two of the largest 
industrial estates in the country have no effluent 
treatment plants. The sewerage system is in dis-
repair, and there are no sewage treatment facili-
ties. Human waste and industrial pollution have 
severely degraded the groundwater on which a 

growing number of households depend for their 
water supply.25 Across urban Pakistan unclean 
water poses a constant threat to public health. 
In the first half of 2006 alone, major outbreaks 
of waterborne disease epidemics have swept 
Faisalabad, Karachi, Lahore and Peshawar as 
a result of the leakage of sewage and industrial 
waste into drinking water through damaged 
pipes. So severe is the crisis that a major public 
investment programme has been launched to fi-
nance more than 6,000 water filtration plants. 

Mineral poisoning. Natural substances in un-
treated water create risks for millions of people. 
The use of untreated groundwater for drinking 

The present water closet system, with all its boasted advantages, is the worst that can be adopted…. 

It merely removes the bulk of our excreta from our houses to choke our rivers with foul deposits and 

rot at our neighbour’s door. It introduces into our homes a most deadly enemy.

Scientific American, 24 July 1869

In 19th century Europe and the United States social reformers and engineers complained that the 

spread of latrines without proper disposal facilities presented a threat to public health. Manila, the 

capital of the Philippines, shows that the problem has not gone away. Sanitation coverage rates are 

put at more than 80%, but that figure obscures a major public health challenge.

Since 1997, when municipal authorities privatized water and sewerage provision, there has been 

a sharp focus on increasing access to clean water, both in the eastern part of the city, where the 

privatized utility has improved provision, and in the western part of the city, where the privatized utility 

failed. Sanitation has received far less attention, partly because of the huge scale of underprovision 

and a legacy of underinvestment.

Less than 4% of Metropolitan Manila’s population is connected to the sewer network. Richer 

households have responded by building their own sanitation facilities. Flush toilets are widely used, 

connected to private septic tanks, often serving large housing developments. Around 40% of house-

holds now have onsite latrines, which count as an improved source. There are an estimated 1 million 

or more septic tanks in Manila.

The problem is that sludge treatment and disposal facilities are rare. The result: indiscriminate 

disposal of inadequately treated effluents into the Pasig River—a complex network of waterways that 

links the Laguna de Bay Lake to Manila Bay through a huge urban conurbation. Another 35 tons of solid 

domestic waste is deposited in the Pasig annually by squatters dwelling in makeshift settlements on the 

river’s banks. In total, some 10 million people discharge untreated waste into the river. 

This has serious consequences for public health. The Pasig is one of the world’s most polluted 

rivers, with human waste accounting for 70% of the pollution load. Faecal coliform levels exceed 

standards set by the Department of the Environment and Natural resources by several orders of 

magnitude—and around one-third of all illness in Manila is water related. The 4.4 million people living 

along the river face particularly acute problems, especially during the floods in the June to October 

rainy season. During the low flow season the Pasig River reverses direction and carries pollution into 

Laguna Lake, creating further public health problems.

Ambitious blueprints have been drawn up for cleaning up the Pasig, but none has moved from the 

drawing board, partly because of the failure of government and water providers to develop a coherent 

strategy for tackling Manila’s sanitation crisis.

Source: WSP–EAP 2003; AusAID 2006.

Box 1.4	 The water-sanitation gap in the Philippines
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For individuals, for households and for whole 
societies access to clean water and sanitation is 
one of the foundations for progress in human 
development. In this section we look at the 
wider role of water and sanitation for:
•	 Reducing income poverty.
•	 Reducing child mortality.
•	 Breaking lifecycle disadvantages.
•	 Holding down wider health costs.

•	 Improving girls’ education.
•	 Freeing girls’ and women’s time.
•	 Ensuring a sense of human dignity.

Worsening income poverty— 
the wealth effect of the crisis

Concern is sometimes raised about the financial 
costs of reducing water and sanitation deficits. 

The human development costs of the crisis

has exposed an estimated 60 million people to 
arsenic contamination, more than half of them in 
Bangladesh. Projected human costs over the next 
50 years include 300,000 deaths from cancer and 
2.5 million cases of arsenic poisoning. Concentra-
tion zones for fluoride pose an additional threat. 
One zone in Africa extends along the East African 
Rift from Eritrea to Malawi, another from Turkey 
through Iraq, Iran, Afghanistan, India, north-
ern Thailand and China. The latest information 
shows that fluorosis is endemic in at least 25 coun-
tries across the globe. The total number of people 
affected is not known, but a conservative estimate 
would be in the tens of millions.26 

Time, flows and availability. The presence 
of an improved water technology such as a tap 
or standpipe is another partial indicator for ac-
cess. For many people taps run dry for long pe-
riods, forcing households into unsafe informal 
water markets. More broadly, millions of poor 
households use both improved and unimproved 
water sources on a regular basis, raising ques-
tions about the picture drawn by global data.

National statistics may indicate the physi-
cal presence of an improved water source, while 
households with access face problems of inter-
mittent supply, especially in the dry season. In 
Delhi, Karachi and Kathmandu fewer than 10% 
of households with piped water receive service 24 
hours a day. Two or three hours of delivery is con-
sidered standard.27 While poor households face 

the greatest deprivation in access to water pro-
vided by utilities because they are less likely to be 
connected, poor service provision affects most 
people. This suggests a strong complementarity of 
interest in improving and expanding provision.

Living near a functioning standpipe does not 
guarantee easy access. The journey time might be 
short, but the queuing time can be long. Dhaka 
has a coverage rate for an improved water source 
of more than 90%, but this includes public taps 
for slum dwellers where the tap to user ratio is 
1:500.28 Problems in rural areas are even more 
pronounced. In Burkina Faso, Malawi and Mali 
research suggests that a third or more of rural 
water points are out of order at any one time.29 
Similar figures have been reported for South Asia. 
In Andhra Pradesh, where a village survey found 
a high level of coverage from water points, villag-
ers reported that more than half the water points 
were broken at any one time.30 The more serious 
problem in rural areas relates to seasonal factors, 
with average collection times concealing large 
variations between dry and rainy seasons. One 
study in a semi-arid region of Nigeria found that 
the proportion of households collecting water 
from a source more than 1 kilometre away in-
creased from 4% to 23% in the dry season, while 
average consumption fell from 38 litres a day to 
18 litres.31 Shifts in availability were reflected in 
child health indicators, with the incidence of di-
arrhoea doubling during the dry season.
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National governments are acutely aware of the 
impact on scarce budget resources of multiple 
claims for increased expenditure. Less attention 
has been paid to the economic costs of the crises 
in water and sanitation and to the implications 
of these costs for poverty and prosperity.

Research carried out for this Report by 
the WHO used a global model to derive best 
estimates for the costs of the water and sanita-
tion deficit.32 That model asks what different 
regions might save if the entire population had 
access to basic, low-cost water and sanitation 
technology. Among the results:
•	 The overall costs of the current deficit total 

$170 billion, or 2.6% of developing country 
GDP.

•	 Costs for Sub-Saharan Africa total $23.5 
billion, or 5% of GDP—a figure that exceeds 
total flows of aid and debt relief in 2003.

•	 Regional losses of $29 billion for Latin 
America, $34 billion for South Asia and 
$66 billion for East Asia.
These figures have to be treated with cau-

tion. Yet they highlight two important points. 
The first is a variation on the theme that pre-
vention is better than cure. Achieving the Mil-
lennium Development Goal target of halving 
the proportion of people without access to 
water and sanitation would cost about $10 bil-
lion annually for low-cost, sustainable technol-
ogy. Universal access would raise this figure to 
$20–$30 billion, depending on technology.33 
Estimating conservatively from the lower end 
of the cost spectrum indicates that allowing the 
water and sanitation deficit to continue would 
cost roughly nine times more than resolving it. 
Ultimately, the case for public action in water 
and sanitation is rooted in human rights and 
moral imperatives. At the same time, cost- 
benefit analysis suggests that economic com-
mon sense makes a powerful supporting case. 

The second point is distributional. The es-
timates for economic losses associated with 
the water and sanitation deficit are based on 
regional data. However, most of the losses are 
absorbed by people close to or below the poverty 
line. They are borne disproportionately by the 
poor because the poor account for a large share 
of the population lacking access to water and 

sanitation. This implies that some of the world’s 
poorest households are seeing their efforts to 
mobilize resources for nutrition, health, educa-
tion and—critically—production undermined 
by inadequate investment in water and sanita-
tion provision. It follows that the poor stand to 
benefit disproportionately from investment in 
this area, with attendant benefits for poverty 
reduction efforts.

Retarding improvements in 
child mortality rates—the 
deadly link at birth

Across much of the developing world unclean 
water is an immeasurably greater threat to 
human security than violent conflict. That 
threat starts at birth. Unclean water and lack 
of sanitation are directly implicated in the 
huge gulf in life chances at birth that separate 
children born in rich countries from children 
born in poor countries. While life expectancy 
is increasing in developing countries, the rate of 
increase and the progress towards convergence 
with rich countries are being held back by the 
deficit in water and sanitation.

Of the 60 million deaths in the world in 
2004, 10.6 million—nearly 20%—were chil-
dren under the age of five. These fatalities ac-
counted for a third of deaths in developing re-
gions such as Sub-Saharan Africa and South 
Asia but for less than 1% in rich countries. 
Water and sanitation are directly implicated in 
a large share of deaths in children under five. 
The link: the 5 billion cases of diarrhoea in chil-
dren each year in developing countries. These 
sickness episodes represent the second largest 
cause of childhood death after acute respira-
tory tract infection. They claim the lives of 1.8 
million children under the age of five each year, 
or a daily death toll of about 4,900 young lives 
(figure 1.5). The number of deaths associated 
with the twin threats of unclean water and poor 
sanitation is not widely appreciated. Globally, 
diarrhoea kills more people than tuberculosis 
or malaria—five times as many children die of 
diarrhoea as of HIV/AIDS. 

The human security threat of the water and 
sanitation crisis is growing in many countries. 
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Most deaths from diarrhoea—more than 1 mil-
lion in 2004—are caused by shigella, or bloody 
diarrhoea. Unlike other forms of diarrhoea, shi-
gella cannot be treated effectively with simple 
oral rehydration therapies—it requires more 
costly antibiotics. Even for households that can 
afford treatment, shigella is a growing threat be-
cause it has rapidly developed resistance to an-
tibiotics. In northern and eastern India drug- 
resistant shigella has re-emerged after a hiatus of 
14 years. Similarly, in rural western Kenya half 
of all diarrhoea cases have proved resistant to 
treatment.34 

Clean water and sanitation are among the 
most powerful preventative medicines for re-
ducing child mortality. They are to diarrhoea 
what immunization is to killer diseases such as 
measles or polio: a mechanism for reducing risk 
and averting death. In addition to saving lives, 
upstream investments in water and sanitation 
make economic sense because they would reduce 
the downstream costs facing health systems. 
Universal access to even the most basic water 
and sanitation facilities would reduce the fi-
nancial burden on health systems in developing 
countries by about $1.6 billion annually—and 
$610 million in Sub-Saharan Africa, which rep-
resents about 7% of the region’s health budget. 

How much does the transition from an un-
improved water and sanitation source to an im-
proved source reduce the probability of child-
hood death? That question was addressed by 
cross-country research carried out for this re-
port (see Technical note 3). Household survey 
data for 15 countries were used to analyze the 
change in the risk profile of households associ-
ated with improvements in water and sanita-
tion. The findings underline the potential for 
upstream water and sanitation interventions to 
cut child deaths: 
•	 Uganda. Access to an improved water 

source reduces the risk of infant mortality 
by 23%. 

•	 Egypt. Access to a flush toilet reduces the 
risk of infant death by 57% compared with 
an infant in a household without access to 
sanitation (figure 1.6). 

•	 Peru. Access to a flush toilet reduces the 
risk of infant death by 59% compared with 
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Diarrhoea: the second biggest
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Figure 1.5
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an infant in a household without access to 
sanitation. 
The main transmission route for risk reduc-

tion is a lower incidence of diarrhoea. Variations 
in risk reduction draw attention to the impor-
tance of a wide range of factors influencing risk 
reduction outcomes. As already noted, improved 
technologies cannot be considered in isolation. 
But they have the potential to unlock major  

public health gains. We used household survey 
data to investigate the risk profiles for diarrhoea 
associated with different sanitation technologies. 
Two important findings emerge. First, both clean 
water and sanitation have a major bearing on the 
incidence of diarrhoea. Having piped water in 
the house lowers the incidence by almost 70% in 
Ghana and more than 40% in Viet Nam (figure 
1.7). Similarly, flush toilets reduce risk by more 
than 20% in countries such as Mali, Nicaragua 
and Egypt (figure 1.8). Second, there is a hierar-
chy of risk reduction. Pit latrines reduce risk but 
less than flush toilets; and access to an improved 
water source outside of the home reduces risk less 
than piped water in the home.35

Why are there such large variations in risk 
reduction by technology type and between 
countries? In broad terms, risk falls as house-
holds climb the technology ladder. Flush toi-
lets and water piped into the house generate 
higher levels of risk reduction than pit latrines 
and public standpipes, for example. There are 
many reasons for such differences. Water quan-
tity is one obvious consideration. Household-
level research in Kenya, Tanzania and Uganda 
found that households with water piped into 
the homes used on average 16 litres a day for 
washing and hygiene. Households without 
piped water used less than 6 litres. Our research 
exercise did not directly ask why outcomes for  
similar technologies vary widely across coun-
tries. However, the findings point to the im-
portance of factors beyond the technology de-
ployed by the household, including the state of 
the community water and sanitation infrastruc-
ture (for example, even households that install a 
latrine and tap at home are exposed to risk from 
poor drainage in a street).

What our research does underline is the po-
tential for progress in water and sanitation to 
cut child deaths on a large scale. That finding 
has a direct relevance to the Millennium Devel-
opment Goals. With progress towards the target 
of reducing child deaths by two-thirds occur-
ring at less than half the required rate—and a 
projected gap of 4 million child deaths between 
target and outcome in 2015—progress in water 
and sanitation could play a vital role in getting 
the world back on track.

Source: Fuentes, Pfütze and Seck 2006b.

Clean water reduces the risk of diarrhoea…Figure 1.7
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…and so does access to sanitationFigure 1.8
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Spawning lifecycle disadvantages

Premature mortality may be the most disturb-
ing product of the water and sanitation deficit. 
But nonfatal disease episodes can have harm-
ful effects over an entire lifecycle. Illness in 
infancy can be associated with disadvantages 
that stretch from cradle to grave, including both 
cognitive and physical infirmities. 

Repeat bouts of diarrhoea before age one 
contribute to vitamin deficiency and malnutri-
tion. Children who are malnourished are more 
likely to suffer from diarrhoea—and sickness ep-
isodes last longer. In turn, diarrhoea contributes 
to weight loss, stunting and vitamin deficiency. 
Studies in The Gambia, Sudan and Uganda have 
shown how diarrhoea impedes infant weight 
gain, especially at ages 7–12 months.36

Children who suffer constant water-related 
illness carry the disadvantage into school. Poor 
health directly reduces cognitive potential and 
indirectly undermines schooling through ab-
senteeism, attention deficits and early drop-
out. Water-related diseases cost 443 million 
school days each year—equivalent to an entire 
school year for all seven-year-old children in 
Ethiopia. 

Almost half these days are lost due to intes-
tinal parasites transmitted through water and 
faecal material. More than 150 million school-
age children are severely affected by the main 
intestinal helminths such as roundworm, whip-
worm and hookworm. Children with infections 
are twice as likely to be absent from school as 
those without. Even when infected children at-
tend school, they perform less well: tests point 
to adverse effects on memory, problem- solving 
skills and attention spans.37

The link from water insecurity to health and 
education stretches into adulthood. Research in 
many countries has found a close correlation be-
tween adult height and income. Children who 
suffer repeated bouts of infectious disease and 
diarrhoea are likely to reach adolescence and 
adulthood with reduced height, which is cor-
related with cognitive impairment and educa-
tional underattainment. So bouts of diarrhoea 
in childhood can pave the way to reduced earn-
ing power and poverty in adulthood.38

The immediate costs of lifecycle disadvan-
tage are, of course, borne by individuals as health 
risks, lower incomes and increased vulnerability. 
But whole countries lose from the lower produc-
tivity and diminished human capital.

Raising wider health costs

Poor water and sanitation produce nonfatal 
chronic conditions at all stages of the lifecycle. 
At any given time close to half the people in the 
developing world are suffering from one or more 
of the main diseases associated with inadequate 
provision of water and sanitation such as diar-
rhoea, guinea worm, trachoma and schistosomi-
asis (box 1.5). These diseases fill half the hospi-
tal beds in developing countries. They probably 
account for an even greater share of the patients 
treated in primary health clinics, especially in 
slums and poor rural areas. Measured by con-
ventional global health indicators, the burden 
of disease linked to water and sanitation is enor-
mous: according to the WHO, it accounts for 
60 million disability-adjusted life years lost each 
year, or 4% of the global total.39

What figures like this do not capture is the 
pain and suffering associated with water-related 
disease. Nor do they capture the way sickness 
episodes can drive already vulnerable people 
into destitution. Blinding trachoma provides 
a stark example. The disease is spread by the 
musca sorbens fly, an insect whose preferred 
breeding medium is human faeces. These flies 
burrow into the eyes of anyone from infants 
to the elderly, leading to decades of repeat in-
fection. Victims liken the infection to having 
thorns in their eyes. 

For millions of people trachoma is a pass-
port to poverty. As the disease progresses 
towards blindness, people lose their ability to 
work and depend on care from family members 
(see the special contribution by US President 
Jimmy Carter in chapter 3). Children are most 
heavily infected and women are more vulner-
able than men, with infection rates some three 
times higher, largely because they look after chil-
dren. Once common in the United States, tra-
choma is today restricted almost entirely to the 
developing world, where there are 150 million 
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reported episodes and 2 million new cases of 
blindness each year. 

Trachoma is one illustration of a wider in-
teraction between water-related diseases and 
poverty. These diseases simultaneously reduce 
income, increase household spending and lead 

to losses of future earnings. When people in 
poor households fall ill, their productivity de-
clines and with it their ability to generate in-
come or grow food. Because poor people are sel-
dom insured against illness, they have to meet 
the costs out of their current income, sell assets 

We asked one woman in a programme area how trichiasis [a devel-

opment of trachoma] affected her ability to work. She replied: “My 

lids are biting like a dog and scratching like a thorn. Can you stand 

on a thorn? Imagine you have a thorn in your foot that you can’t get 

out—then try talking of work.”

Dr. Paul Emerson, technical director of The  

Carter Center’s Trachoma Control Program

If I get my health back, it means everything; I’ll be able to work and 

support my family.

Mare Aleghan, Ethiopian trachoma sufferer, age 42

The health problems associated with inadequate water and sani-

tation go far beyond avoidable child deaths. Water-related ill-

ness accounts for about 5% of the global burden of disease. The 

anguish and suffering associated with that burden are beyond 

estimation.

By convention, water-related diseases are usually divided into 

three categories: waterborne (such as diarrhoeal infections trans-

mitted though water contaminated with faeces), water-washed 

(linked to skin or eye contact with contaminated water, such as 

trachoma) and water-based (caused by parasites found in contami-

nated water, such as schistosomiasis and other helminths). A fourth 

category, not considered below, is disease caused by insect vec-

tors, such as dengue and malaria. Some water-related diseases 

reach epidemic proportion in developing countries:

•	 Internal helminths. Up to 10% of the population of the develop-

ing world is infected with intestinal worms, including ascariasis, 

trichuriasis and hookworm. Infection is strongly related to unsan-

itary excreta disposal and poor hygiene. It contributes to malnu-

trition, cognitive impairment and anaemia. Children infected with 

helminths are four times more likely to be underweight. 

•	 Cholera. Epidemics of cholera are a major risk in areas with high 

population concentrations and poor sanitation. Heavy rains can 

flood latrines, contaminating water and exposing populations 

to the cholera bacteria. In 2005 West Africa suffered more than 

63,000 cases of cholera, leading to 1,000 deaths. Senegal was 

severely affected following rainy-season flooding in Dakar. Dur-

ing the first half of 2006 one of the worst epidemics to sweep 

Sub-Saharan Africa in recent years was claiming more than 400 

lives a month in Angola.

•	 Trachoma. Chlamydia trachomatis, the organism that causes 

trachoma, is transmitted by hands and flies that land on faces 

and feed from seeping eyes. Children are a favoured target. 

Some 6 million people have been blinded by trachoma, ac-

cording to the WHO. Another 150 million need treatment, and 

an estimated 500 million are at risk. The disease is endemic 

in 55 countries, with China and India accounting for 2 mil-

lion cases (see table). Ethiopia is thought to have the largest 

number of blind people, with trachoma implicated in a third 

of cases. 

Once the disease reaches an advanced stage, it can be 

treated only by an operation. Although relatively simple and 

costing just $10, the operation is nevertheless denied to many 

sufferers: in Ethiopia some 1 million people need the opera-

tion but only 60,000 are treated each year. Poor households 

are disproportionately affected since the disease is strongly 

related to overcrowding and the absence of safe water for 

washing. Productivity losses caused by trachoma are esti-

mated at $2.9 billion a year. 

•	 Schistosomiasis. Some 200 million people in 74 countries are 

infected with schistosomiasis, and at least 600 million risk in-

fection. Of those infected 20 million have severe disease and 

120 million have symptoms. An estimated 80% of transmis-

sion takes place in Sub-Saharan Africa, causing thousands 

of deaths every year. Strongly related to unsanitary excreta 

disposal, schistosomiasis is transmitted through human con-

tact with contaminated water when drinking, washing, fetching 

water and herding animals. 

Box 1.5	 The health costs of the water and sanitation deficit

Source: Sight Savers International 2006; WHO 2006a; The Carter Center 2006.

Number of people with blinding trachoma 
by country or region, 2004

Region Number of people with blinding trachoma

China 1,174,000

India 865,000

Other Asia and islands 1,362,000

Sub-Saharan Africa 1,380,000

Middle East 927,000

Latin America 158,000

Total 5,866,000

Source: Sight Savers International 2006.
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or borrow. The resulting depletion of resources 
reinforces poverty traps and increases future 
vulnerability. 

Hurting girls’ education

For young girls the lack of basic water and sani-
tation services translates into lost opportuni-
ties for education and associated opportunities 
for empowerment. Water and sanitation defi-
cits threaten all children. But young girls and 
women shoulder a disproportionate share of the 
costs borne by the household. 

The time burden of collecting and carry-
ing water is one explanation for the very large 
gender gaps in school attendance in many coun-
tries. In Tanzania school attendance levels are 
12% higher for girls in homes 15 minutes or less 
from a water source than in homes an hour or 
more away. Attendance rates for boys are far 
less sensitive to distance to water sources.40 For 
millions of poor households, there is a straight 
trade-off between time spent in school and time 
spent collecting water. These are the words of a 
10-year-old girl queuing for water by a stand-
pipe in El Alto, Bolivia:

Of course I wish I were in school. I want to 
learn to read and to write—and I want to 
be there with my friends. But how can I? My 
mother needs me to get water, and the stand-
pipe here is only open from 10–12. You have 
to get in line early because so many people 
come here.
Young girls, particularly after puberty, are 

also less likely to attend classes if the school 
does not have suitable hygiene facilities. Par-
ents often withdraw girls from a school that 
does not offer adequate and separate toilets for 
girls because of concerns over security and pri-
vacy. On one estimate about half the girls in 
Sub-Saharan Africa who drop out of primary 
school do so because of poor water and sanita-
tion facilities.41 That helps explain why improv-
ing school sanitation can increase the demand 
for education among girls: between 1990 and 
2000 a UNICEF school sanitation programme 
in Bangladesh was instrumental in increasing 
the number of girls enrolling by 11%.42 Con-
versely, inadequate provision can retard progress 

in countries striving to achieve universal educa-
tion. In Uganda only 8% of schools have suf-
ficient latrines and just one-third have separate 
latrines for girls—deficits that help to explain 
why the country has found it difficult to reduce 
dropout rates among girls after puberty.43

Disparities in education linked to water 
and sanitation have lifelong impacts transmit-
ted across generations. Education can empower 
women to participate in decision-making in 
their communities. As adults, educated girls are 
more likely to have smaller, healthier families—
and their children are less likely to die and more 
likely to receive an education than the children 
of less educated mothers. These gains are cumu-
lative, as are the losses associated with gender 
inequalities linked to water and sanitation. 

Exacerbating time-poverty 
and gender inequality

In almost all countries the gender division of 
labour assigns women responsibilities that men 
do not share. The intrahousehold division of 
labour interacts with problems in service provi-
sion to reinforce deep gender inequalities.

Time spent collecting water represents a 
heavy burden on women. In Mozambique, rural 
Senegal and eastern Uganda women spend on 
average 15–17 hours a week collecting water. It 
is not uncommon for women to walk more than 
10 kilometres during the dry season. Research 
in eastern Uganda found households spending 
on average 660 hours a year collecting water. 
This represents two full months of labour, with 
attendant opportunity costs for education, in-
come generation and female leisure time.44 One 
estimate suggests that some 40 billion hours a 
year are spent collecting water in Sub-Saharan 
Africa45—a year’s labour for the entire work-
force in France. Reducing the time for other 
activities such as child care, rest or productive 
work, the time spent collecting water reinforces 
time-poverty, disempowers women and lowers 
income.

Research in India by the Self Employed 
Women’s Association (SEWA) demonstrates 
the interaction. Women engaged in a success-
ful microenterprise project in a semi-arid area of 

For young girls the lack of 

basic water and sanitation 

services translates into lost 

opportunities for education 

and associated opportunities 

for empowerment
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Gujarat spent three to four hours a day collect-
ing water. During summer months, when the 
time to collect water increased by two hours a 
day, women adjusted by reducing the time spent 
on microenterprise work. SEWA calculated 
that reducing water collection to one hour a 
day would enable women to earn an additional 
$100 a year depending on the enterprise—a very 
large implied income loss for households in an 
area of high poverty. But it was not only the loss 
of income that was important. Women also em-
phasized the importance of income generation 
to their independence.46

Undermining human dignity

We feel so dirty and unclean in the summer. We 
do not wash our clothes for weeks. People say, these 
Dalits are dirty and they smell. But how can we 
be clean without water?47

Spoken by a low-caste Indian woman, these 
words capture the relationship between human 
dignity and water. Dignity is hard to measure—
but it is at the heart of human development and 
our sense of well-being, as Adam Smith recog-
nized. Writing in The Wealth of Nations he in-
cluded it among the “necessities” for well-being, 
commodities that “the poorest creditable per-
son of either sex would be ashamed to appear in 
public without”.48

Access to safe, hygienic and private sanita-
tion facilities is one of the strongest indicators 

of dignity. For millions of women across the 
world inadequate access is a source of shame, 
physical discomfort and insecurity. Cultural 
norms strictly control behaviour in this area, in 
many cases requiring that women not be seen 
defecating—a requirement that forces them 
to leave home before dawn or after nightfall to 
maintain privacy. As one woman in Bangladesh 
put it: “Men can answer the call of nature any-
time they want…but women have to wait until 
darkness, no matter what problem she has.”49 
Delaying bodily functions is a major cause of 
liver infection and acute constipation in many 
countries. 

The loss of dignity associated with a lack 
of privacy in sanitation helps to explain why 
women attach more importance than men to 
sanitary provision. When asked in surveys about 
the benefits of latrines, both women and men in 
Cambodia, Indonesia and Viet Nam said that 
the main advantage was a clean home and vil-
lage environment free of bad smells and flies.50 
But women were more in favour of spending 
on toilets, rating them far higher on a “value 
for cost” basis, with a strong emphasis on the 
benefits of privacy. They were also more likely 
than men to initiate the process for purchas-
ing latrines (see chapter 3). Underfinancing of 
sanitation provision in the allocation of house-
hold and government resources is thus partly a 
product of the weak voice of women in setting 
priorities.

The crisis hits the poor hardest—by far 

National average figures obscure deep structural 
inequalities in access to water and sanitation. In 
many countries these inequalities are tantamount 
to a system of water apartheid based on wealth, 
location and other markers for advantage and dis-
advantage. They translate into the wider inequali-
ties in life chances that erode the basic principles 
of shared citizenship and equal opportunity. 

The poor account for 
most of the deficit

How does the deficit in water and sanitation 
map with the distribution of global poverty? 

Drawing on household survey data it is pos-
sible to develop an approximate picture of the 
overlap between poverty and lack of access to 

Poor people 
account for most 
of the water and 
sanitation deficit

Figure 1.9
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improved water and sanitation. The association 
is most marked for water. About a third of people 
without access to an improved water source live 
on less than $1 a day. Twice this share live on less 
than $2 a day. These figures imply that 660 mil-
lion people lacking access to water have, at best, a 
limited capacity to pay more than a small amount 
for a connection to water service. Of this total 
some 385 million people fall below the $1 a day 
absolute poverty threshold (figure 1.9). More 
than half the 1.1 billion people without access are 
in the poorest 40% of the income distribution. 

These figures are not evidence of causation: 
people might lack water because they are poor, 
or they might be poor because they lack water. 
However, the statistics are strongly suggestive of 
a two-way relationship between income poverty 
and deprivation in access to water. 

In sanitation, too, there is a strong associa-
tion between poverty and access: the poorest 
two-fifths of households account for more than 
half the global deficit. Nearly 1.4 billion people 
without access live on less than $2 a day. But the 
coverage rates for sanitation are far lower than 
those for water, even in higher income groups. A 
quarter of the richest 20% of people in develop-
ing countries have no access to improved sanita-
tion, rising to half for the second richest 20%.

The wealth distribution of people without ac-
cess to water and sanitation has important practical 
implications for public policy—and for the Mil-
lennium Development Goals. The main domestic 
sources of financing for water and sanitation are 
households (from payments for tariffs, connection 
costs, labour inputs and capital costs) and govern-
ment (taxes or aid). In any country the appropriate 
mix of household and public finance will depend 
on circumstances, including average income, pov-
erty and the income profiles of households lack-
ing access to water networks. In high- and middle- 
income countries there is scope for households 
to finance operating costs for provision, though 
governments play a critical role in financing the 
capital costs of creating the network. In low- 
income countries, and middle-income countries 
with low coverage rates among the poor, public 
finance holds the key to improving access. The 
660 million people living on less than $2 a day 
who lack access to water and the equally poor 

1.4 billion who lack access to sanitation are not 
well placed to finance water utility cost-recovery 
through household spending.

Inequality is a pervasive theme in access 
to water. In most rich countries people are not 
differentiated on the basis of where they draw 
their water, or what type of toilet facility they 
use. In many developing countries your place in 
the wealth distribution defines where you draw 
your water and what you do for sanitation. 

Access to piped water is highly differentiated. 
An analysis of 17 developing country Demo-
graphic and Health Surveys carried out for this 
Report found that availability was about 85% for 
the richest 20% of households, compared with 
25% for the poorest 20%. Across a large group of 
countries the top to bottom quintile coverage ratio 
for household connections is typically 4:1 or 5:1. 
In Peru access to piped water is universal for the 
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richest 20%, while two‑thirds of the poorest 20% 
of households either purchase their water from 
vendors or collect it from unprotected sources 

(figure 1.10). Disparities in access to sanitation are 
equally marked. These inequalities have an impor-
tant bearing on human development because of 
their association with the distribution of opportu-
nity for survival, education and income poverty.

Some countries register high inequality 
even with very low provision. In Zambia three- 
quarters of the richest 20% of households have 
access to a flush toilet. Among the poorest 20% 
a similar proportion use open sites—and there is 
no registered access to a flush toilet (figure 1.11). 
As incomes rise, average coverage improves. But 
even fairly high average national incomes pro-
vide no guarantee of high coverage rates among 
the poor. In Brazil the richest 20% of the pop-
ulation enjoy access to water and sanitation at 
levels broadly comparable to those in rich coun-
tries. Meanwhile, the poorest 20% have lower 
coverage rates for both water and sanitation 
than in Viet Nam, with coverage rates clearly 
declining with income (figure 1.12). 

Inequalities in access to water and sanita-
tion are intimately related to wider inequalities 
in opportunity—starting with the opportunity 
to stay alive. Earlier in this chapter we empha-
sized the importance of water and sanitation 
inequalities in perpetuating large health dis-
parities that are slowing the convergence of life 
expectancy levels across countries. The same 
story plays out within countries. 

Poor households are far more likely to suffer 
infectious diseases—and children in these house-
holds are far more likely to die. Cross-country re-
search shows that communicable diseases cause 
56% of deaths among the poorest 20% of the 
population compared with 8% among the rich-
est 20%. Similarly, death rates among children 
under age five in the poorest 20% of the wealth 
distribution are often more than twice those in 
the richest 20%51—in Bolivia and Peru they are 
four to five times higher. And death rates among 
the poorest 20% are falling at less than half the 
average rate of decline in many countries— 
a problem identified in Human Development 
Report 2005 as a major threat to achieving the 
Millennium Development Goals. 

Many poverty-related factors are behind in-
equalities in child mortality, including poor nu-
trition and access to affordable health care. But 
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Figure 1.11 The great sanitation divide
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increased exposure to the risk of waterborne in-
fectious disease is a major causal link. In the Phil-
ippine city of Cebu diarrhoea is the second largest 
cause of infant mortality—but mortality is four 
times higher for children in the poorest 20% of 
the population than it is for those in the richest 
20%. Diarrhoea accounts for 12% of deaths in the 
city but for 20% of inequalities in death rates be-
tween the children of the rich and the poor.52

Health and mortality inequalities highlight 
the need to look beyond aggregate figures to the 
specific problems facing the poorest households. 
Given the central role of unclean water and poor 
sanitation for the transmission of infectious dis-
ease, any strategy for narrowing health inequali-
ties will have to attach considerable weight to 
reducing wealth-based inequalities in this area. 
Just as there are strong grounds for setting Mil-
lennium Development Goals–related targets 
that look beyond societal averages to the reduc-
tion of disparities as an explicit objective, so in 
water and sanitation there are grounds for set-
ting clear equity-oriented goals. For example, 
halving disparities between the richest and 
poorest 20% of the population would help to 
focus public policy.

The poor pay more—and 
more than they can afford

Debates on water provision have given rise to 
polarized positions on pricing. One side calls for 
greater emphasis on cost sharing, with house-
holds paying more for the water they use. The 
other side expresses fears that cost sharing and 
the embrace of market principles will jeopar-
dize poor people’s access to cheap water. Both 
sides make important points. Yet both overlook 
some of the basic realities experienced by poor 
households. Many of these households lack the 
capacity to meet cost-recovery charges on a com-
mercial basis. At the same time, the view that 
poor people have access to plentiful supplies of 
cheap water is illusory. Most are already paying 
far more than they can afford to pay to meet 
their basic water needs in water markets that 
reinforce their poverty. Water pricing reflects 
a simple perverse principle: the poorer you are, 
the more you pay.

There is insufficient research on how water 
figures in the household budgets of the poor. 
What is clear is that for millions of house-
holds the high price of water strains already 
overstretched resources. Evidence for Latin 
America compiled for this Report found that 
the poorest 20% of households in Argentina, El 
Salvador, Jamaica and Nicaragua allocate more 
than 10% of their spending to water.53 About 
half of these households live below the $1 a day 
threshold for extreme poverty (figure 1.13). 

Similar household expenditure patterns 
are reported for other regions. In Uganda 
water payments represent as much as 22% of 
the average income of urban households in the 
poorest 20% of the income distribution.54 One 
household survey in Jakarta found more than 
40% of households spending 5% or more of 
their income on water.55 (Regulatory authorities 
in the United Kingdom define any expenditure 
on water above 3% of total household spending 
as an indicator of hardship.)

These figures on household spending cau-
tion against the undifferentiated adoption 
of greater cost recovery as a financing strat-
egy. There is plenty of scope for more cost re-
covery from higher income groups, many of 
whom enjoy large subsidies. The same principle 
does not apply below the poverty line. High 
current spending by the poor is sometimes 
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misinterpreted as evidence of willingness and 
ability to pay. At one level, the fact that poor 
households spend large amounts on water 
is evidence of willingness to pay. Given that 
the alternatives may range from using water 
sources that compromise health to spending 
large amounts of time collecting water, poor 
households may prefer to spend their limited 
resources on water. 

However, willingness to pay is not the same 
as ability to pay—at least as that concept relates 
to human development. When spending on 
water accounts for a large share of the budget 
for households living on or below the income 
poverty line, expenditure in other areas—in 
health, education, nutrition and production—
is compromised. Moreover, annual average pay-
ments can obscure the price spikes that cause 
extreme hardship during the dry season, when 
household budgets are most stretched.

In effect, households are balancing the ben-
efits of spending on water against the benefits of 
spending in other areas that ought to be seen as 
a social minimum of entitlements. Reducing the 
financial burden of water spending on the bud-
gets of the poor would have the effect in many 
cases of increasing household income, improv-
ing prospects for escaping poverty and enhanc-
ing resilience against shocks. 

Inequality in water provision relates not 
just to access and expenditure but also to price. 
One of the recurrent themes in water provision 
across the developing world is that price is in-
versely related to ability to pay. Indeed, some 
of the poorest people living in urban slums pay 
some of the world’s highest prices for water. In 
Jakarta, Lima, Manila and Nairobi households 
living in slums and low-income settlements 
typically pay 5–10 times or more for their water 
than high-income residents of the same city. In 
Manila an estimated 4 million people receive 
water resold through kiosks, pushcart vendors 
or tanker deliveries. Their average monthly 
water bills are $10–$20. By contrast, house-
holds directly connected to the utility pay an 
average of only $3–$6 a month but consume 
five times more water56 (figure 1.14). There is 
an international dimension to the wealth di-
vide in water prices. Poor people in urban areas 

of developing countries not only pay more for 
their water than high-income residents of the 
same city—they also pay more than people in 
rich countries. Some of the world’s poorest peo-
ple living in sprawling slum areas of Accra and 
Manila are paying more for their water than 
people living in London, New York or Rome 
(figure 1.15). 

Why are water prices inversely related to 
ability to pay in many countries? The reasons 
vary, but in urban areas a critical factor is the 
market distance between the water user and the 
utility. Formal water providers operating mu-
nicipal networks typically provide the cheapest 
water. Households with a direct link to the net-
work through a tap at home get access to that 
water. Poor households without a connection 
have to purchase utility water through a web of 
intermediaries. Prices rise steeply as water passes 
through intermediaries—truckers, vendors and 
other carriers. Securing a connection to the net-
work would lower the unit price of water. Two 
major barriers restrict this option: high capital 
costs and prohibitions on connecting people 
living in informal settlements without formal 
property rights. 
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These barriers help to explain inequalities 
in access to the network. In Accra, Ghana, 
connection rates average 90% in high-income 
areas and 16% in low-income settlements.57 
People in Adenta and Madina, sprawling 
slum areas in the southeast part of the city, 
buy their water from intermediaries served by 
tanker truck associations, which in turn pur-
chase in bulk from the water utility. The up-
shot: many of the 800,000 people living at or 
below the poverty line in Accra pay 10 times 
more for their water than residents in high-
income areas. To add insult to injury, the vol-
ume of water available for users in slums is 
often reduced because of overconsumption by 
households in high-income areas. Water pro-
vided to slums in cities such as Accra and Nai-
robi is reduced during periods of shortage to 
maintain flows to high-income areas, where 
provision amounts to more than 1,000 cubic  
litres per person a day. Residents of the prosper-
ous Parklands district in Nairobi receive water 
24 hours a day. Residents of the Kibera slums 
are forced to spend an average of more than two 
hours a day waiting for water at standpipes that 
function for 4–5 hours a day or less. 

The interaction of price and locational dis-
advantage helps explain the deep disparities in 
water provision that divide many cities. Abso-
lute shortage is seldom the underlying problem: 
most cities have more than enough water to go 
around. The problem is that water is unequally 
distributed:58

•	 Lima produces more than 300 litres of water 
per capita each day, but 60% of the popula-
tion receives just 12% of the water.

•	 In Guayaquil, Ecuador, billions of litres 
flow through the city each day in the 
Guayas River. High-income suburbs enjoy 
universal access to piped water. Mean-
while, some 800,000 people living in low-
income and informal settlements depend 
on water vendors. About 40% of the popu-
lation has to make do with 3% of the piped 
water.

•	 In Chennai, India, the average supply is 68 
litres a day, but areas relying on tankers use 
as few as 8 litres. In Ahmedabad 25% of the 
population uses 90% of the water.

•	 Many countries in Sub-Saharan Africa face 
a national crisis in water provision—but 
the crisis is unequally shared. Residents of 
the high-income Oyster Bay settlement in 
Dar es Salam, Tanzania, use an average of 
166 litres of water a day, while households 
without piped connection in Moshi use an 
average of 19 litres a day (figure 1.16). 
Wealth-based inequalities do not operate 

in isolation. Within the household the gen-
der division of labour means that women and 
young girls shoulder a greater burden of disad-
vantage than do men because they are respon-
sible for collecting water, cooking, and caring 
for young, elderly and sick family members. Be-
yond the household, income inequality inter-
acts with wider inequalities. Among the most 
important:
•	 Rural-urban divides. One of the deep-

est disparities in water and sanitation is 
between urban and rural areas. For de-
veloping countries as a group, improved 
water coverage is 92% for urban areas but 
only 72% for rural areas. Sanitation cov-
erage is even more skewed: urban cover-
age is twice rural coverage (figure 1.17). 
Part of the rural-urban gap can be traced 
to differences in incomes and poverty: 
income deprivation is generally more 
marked in rural areas. But other factors 
are also important. Delivering services is 
more difficult and often more costly per 
capita for dispersed rural populations 
than for urban populations. Political fac-
tors also come into play, with people in 
rural areas—especially marginal areas—
typically having a far weaker voice than 
their urban counterparts.

Water price (US$ per cubic metre)

0 421 3 5 6

Figure 1.15 Water prices: the poor pay more, the rich pay less 
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•	 Group divides. Group identity is a marker 
for disadvantage in many countries. In 
Latin America it is ref lected in disparities 
between indigenous and nonindigenous 
people (figure 1.18). In Bolivia the aver-
age rate of access to piped water is 49% for 
indigenous language speakers and 80% 
for nonindigenous language speakers. 
Ethnic minorities in Viet Nam have less 
than a quarter of the coverage enjoyed by 
the majority Kinh people.59 In South Asia 
caste remains an important source of in-
equality. In India caste rules that govern 
access to water have weakened—but they 
remain important, often in subtle ways. 
In Andhra Pradesh low-caste women 
are allowed to collect water from wells 
in high-caste villages, but they cannot 
draw the water themselves—an arrange-
ment that leads to long waiting times and 

dependence on cooperation from people 
of higher caste.60

•	 Regional divides. Rising average incomes 
create opportunities for reducing regional 
disparities through fiscal transfers to poor 
areas. But the transfers are often too limited 
to counter the effects of past disadvantage 
and local deprivation. In Mexico more than 
90% of the population is connected to a safe 
water source—and two-thirds of house-
holds are connected to a sewer. But coverage 
drops sharply from more developed urban 
areas and more prosperous northern states 
through smaller towns, to more remote 
rural areas and the poverty-belt states of the 
south. The three states of Chiapas, Guerrero 
and Oaxaca underline the fact that physi-
cal availability of water and access to water 
are very different concepts: those states have 
the highest water availability from rainfall 
in Mexico and the lowest access to drink-
ing water. Access is lower than in developing 
countries at far lower incomes—such as Sri 
Lanka and Thailand. 

Regional inequalities in access to water 
and sanitation are associated with wider 
human development inequalities. In Peru 
provinces such as Huancavelica and Pasco 
have safe water coverage rates far below the 
national average and child death rates far 
above the average. Again, association is not 
causation, but it is difficult to avoid the con-
clusion that there is an interaction at play 
(figure 1.19). 

Some ethnic groups have 
much less access to water

Figure 1.18
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Figure 1.17 The rural-urban divide: disparities in access to sanitation 
remain large
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The Millennium Development Goals, set by the 
world’s leaders at the UN Millennium Summit 
in 2000, aim at halving the proportion of peo-
ple without access to safe water and sanitation 
by 2015 (target 10). This is not the first time that 
the international community has set ambitious 
targets. In the early 1980s governments enthusi-
astically embraced the goal of Water and Sanita-
tion for All by 1990. At the start of the 1990s 
the Third Water Decade, the same goal was 
restated. The 1.1 billion people without access 
to clean water today and the 2.6 billion without 
access to sanitation bear testimony to the fact 
that high-level international conferences and 
impressive targets are no substitute for practical 
actions to provide water and toilets and sewer-
age systems.

Will the world in 2015 look back on an-
other decade of missed targets? Or will this be 
the decade that closes the gap between inter-
national goals and outcomes on the ground? 
The answers will depend on national poli-
cies and international cooperation. What is 
clear is that success is possible and that failure 
will come with a very high price tag in lost 
human lives and wasted human potential. At 
the same time, the Millennium Development 
Goal should be seen as a floor not a ceiling—
as a step on the way to universal access. It is 
sometimes forgotten that even if target 10 is 

attained, there will still be 800 million people 
lacking access to water and 1.8 billion people 
lacking access to sanitation in 2015. Popula-
tion growth means that any slippage from the 
Millennium Development Goal target will 
leave the world standing still on water and 
sanitation coverage. 

A progress report on the Millennium 
Development Goal target

Over the next decade the population of develop-
ing countries is projected grow by 830 million, 
with Sub-Saharan Africa accounting for a quar-
ter of the increase and South Asia for another 
third. Taking into account this population 
growth, the simple version of the Millennium 
Development Goal challenge is that at least 
an additional 900 million people need access 
to water and 1.3 billion people need access to 
sanitation by 2015. These targets will not be 
attained if the world continues on a business as 
usual trajectory.

This implies several hundred thousand new 
connections each day in some of the world’s 
poorest countries. For some regions the rate of 
new connections will need to increase sharply 
to bring the targets within reach (table 1.1). 
South Asia will need to provide sanitation cov-
erage for 43 million people a year compared 

Share of population without access to safe water (%)

Figure 1.19 Regional divide: in Peru lower coverage in poorer provinces costs lives

Source: UN 2006a.
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with 25 million people annually over the past 
decade. Sub-Saharan Africa faces an equally 
daunting challenge. In 1990–2004 the region 
increased coverage rates for clean water by an 
average of 10.5 million people a year. To meet 
the target over the next decade that figure will 
have to more than double to 23 million a year. 
For sanitation the number of people connected 
each year will need to increase fourfold—from 
7 million to almost 28 million. Behind this re-
gional aggregate many countries face an espe-
cially daunting challenge:
•	 Burkina Faso will need to provide access to 

sanitation for another 8 million people by 
2015—almost six times the current popula-
tion with coverage.

•	 Ethiopia will need to increase sanitation 
coverage by a factor of three, providing ac-
cess for an additional 40 million people.

•	 Ghana will need to increase the rate at 
which coverage is increasing for water and 
sanitation by a factor of 9. 

•	 Kenya will need to increase the number of peo-
ple with access to water by 11.6 million and 
with access to sanitation by 16.5 million. 
These targets are daunting but attainable. In 

some cases progress has accelerated in recent years, 
giving cause for optimism. Many of the world’s 
poorest countries are demonstrating through 
practical achievements that the Millennium De-
velopment Goal target is within reach. However, 
the rate of progress required is far beyond that reg-
istered since 1990.

What are the prospects for the world 
achieving the water and sanitation Millennium 
Development Goal? The global aggregate pic-
ture is mixed. With strong progress in high- 
population countries such as China and India, 
the world is on track for halving the share of 
people without access to water, but off track 
on sanitation. The problem with this global ag-
gregation is that it masks large differences be-
tween regions and countries. Disaggregation 
to a regional level shows less positive results 

People with access to an improved water source (millions)

Average annual number of people

  1990 2004 Target 2015
Gaining access

1990–2004

Needing access to 
meet the target

2004–15

Sub-Saharan Africa 226.6 383.8 627.1 10.5 23.1

Arab States 180.1 231.8 335.8 4.7 6.5

East Asia and the 
Pacific

1,154.4 1,528.2 1,741.2 22.9 24.3

South Asia 840.6 1,296.4 1,538.1 32.5 22.1

Latin America and the 
Caribbean

334.3 499.0 527.8 9.0 6.1

World 2,767.7 4,266.4 5,029.5 79.5 82.4

People with access to improved sanitation (millions)

Average annual number of people

1990 2004 Target 2015
Gaining access

1990–2004

Needing access to 
meet the target

2004–15

Sub-Saharan Africa 148.4 256.5 556.0 7.2 27.9

Arab States 120.6 196.0 267.2 4.9 6.9

East Asia and the 
Pacific

467.0 958.2 1,284.9 32.0 33.6

South Asia 242.9 543.8 1,083.3 24.7 42.5

Latin America and the 
Caribbean

279.6 423.2 492.2 8.6 8.4

World 1,456.9 2,663.9 3,994.0 77.5 120.4

Source: Calculated on the basis of WHO and UNICEF 2006 and UN 2005.

Table 1.1	 The Millennium Development Goal target: past performance 
and future targets for water and sanitation
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(figure 1.20). On current trends some regions 
will miss the water and sanitation target. Sub-
Saharan Africa will miss the water target by a 
full generation and the sanitation target by more 
than two generations. South Asia will miss the 
sanitation target by four years, and the Arab 
States will miss the water target by 27 years. 
Looking beyond the regional picture to the na-
tional level reveals further cause for concern. 
Because the Millennium Development Goals 
are for everyone, it is country-level performance 
that counts—and current performance falls far 
short of the level required:
•	 Water: 55 countries are off track, and the 

target will be missed by about 234.5 million 
people, with a total of 800 million people 
still lacking access to water. 

•	 Sanitation: 74 countries are off track, and 
the target will be missed by 430 million 
people, with 2.1 billion still lacking access 
to sanitation.
These figures understate the full extent 

of the shortfall. They do not factor in the 
problems linked to quality and continuity of 
provision discussed earlier, for example. Nor 
do they reflect the problems facing countries 
that need to go beyond the most basic provi-
sion. However, the projection highlights two 
important aspects of the Millennium Devel-
opment Goal challenge. First, Sub-Saharan 
Africa, the world’s poorest region, faces the 
largest prospective 2015 deficit. In water and 
sanitation, as in other areas of human devel-
opment, Sub-Saharan Africa is falling further 
behind. By 2015 Sub-Saharan Africa will ac-
count for more than half of the global clean 
water deficit and just under half of the sani-
tation deficit, with South Asia accounting 
for the bulk of the remainder. This widening 
gap between Sub-Saharan Africa and the rest 
of the world will fuel wider inequalities in 
health, education and poverty reduction. 

Second, the global water-sanitation gap is 
set to widen. The danger is that the potential 
benefits of progress in water will be eroded by 
a failure to achieve commensurate advances in 
sanitation. Indeed, an increased supply of water 
where drainage and human waste disposal pro-
vision are inadequate could exacerbate public 

health problems, especially in overcrowded cit-
ies. It would be a grave setback for human de-
velopment if the world repeats in the early 21st 
century the mistakes made in the second half of 
the 19th century in Europe.

The rural-urban divide will remain impor-
tant. Rural areas will continue to account for 
the bulk of the global deficit in 2015. How-
ever, urbanization will generate growing pres-
sures. Over the decade to 2015 the share of 
the developing world’s population in cities 
will increase from 42% to 48%, or by 675 mil-
lion. Just to maintain current coverage levels 
cities will have to provide for this increased 
population. Much of the growth will occur in 
or around already overcrowded slums, peri-
urban areas and informal settlements, with 
desperately poor rural migrants entering resi-
dential areas lacking basic water and sanita-
tion infrastructure. The warning signs are 
already visible. Some 29 countries—China, 

Source: Calculated based on UNICEF 2006b.

Some regions are off track for 
reaching the Millennium 
Development Goal target for 
water and sanitation. 
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Indonesia, Mozambique, Nigeria, the Philip-
pines, Uganda and Yemen among them—have 
seen coverage rates slip over the past decade 
(figure 1.21). 

Savings from meeting the 
Millennium Development Goal target

What would it cost to change the current global 
trajectory on water and sanitation and get on 
track for the Millennium Development Goal? 
The answer depends on assumptions about the 
level and type of technology and about the costs 
of delivery. Unreliable data make global esti-
mation hazardous, but there is a surprisingly 
high level of agreement across various research 
exercises. 

Current spending on water and sanita-
tion in developing countries is estimated at 
$14–$16 billion annually (excluding waste-
water treatment). The broad consensus on the 
additional financing required to achieve the 
Millennium Development Goal target on the 
basis of low-cost sustainable technologies is 
about $10 billion annually.61 This is the mini-
mum financing threshold. It reflects the cost 
of extending water and sanitation provision at 

the most basic level of technology. Providing a 
higher level of service while maintaining provi-
sion at current levels to people who are already 
supplied would add another $15–$20 billion a 
year. Much larger sums would be involved if the 
target included costs for collecting and treating 
household wastewater. 

These figures approximate the cost side 
of the equation. What of the benefits? The 
WHO research carried out for this year’s Re-
port addresses this question. What emerges 
is an overwhelming case for more investment 
in water and sanitation. The case extends 
beyond the narrow calculus of cost-benefit 
ratios, impressive as these figures are, to a 
wider case for public action. Among the core 
findings:
•	 There would be 203,000 fewer child deaths 

in 2015 if the Millennium Development 
Goal target were reached, 124,000 of them 
in Sub-Saharan Africa. Cumulatively, more 
than 1 million lives could be saved over the 
next decade if the world got on track.

•	 The economic rate of return in saved time, 
increased productivity and reduced health 
costs for each $1 invested in achieving the 
target is $8.

•	 Total economic benefits amount to $38 bil-
lion, with Sub-Saharan Africa accounting 
for $15 billion (just under 2% of GDP), 
Latin America $8 billion and South Asia 
$5 billion.

•	 The reduction in diarrhoea alone would re-
sult in a gain of 272 million days in school 
attendance, most of them in Sub-Saharan 
Africa and South Asia. 

•	 Achieving the water and sanitation target 
would save about $1.7 billion a year in costs 
associated with the treatment of water- 
related infectious disease. Sub-Saharan 
Africa would save about $2 per capita—
equivalent to about 12% of public health 
spending.62 Reduced spending would re-
lease resources for other priorities, includ-
ing HIV/AIDS.

•	 Taking into account just the impact of 
reduced diarrhoea, 3.2 billion work-
ing days would be gained for people ages 
15–59. Annual time savings from more 

Water coverage is slipping with rapid urbanization 
in some countries

Figure 1.21
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convenient water supplies would amount 
to another 20 billion working days, most 
of them gained by women. Coupled with 
the higher productivity from better health, 
these savings represent a large potential 
source of economic growth and household 
income.63 
These figures provide only a very partial 

picture. They do not, for example, capture 
the benefits for education, for empowering 
women, for human dignity or for the reduced 
anguish and suffering associated with lower 
child death rates. But they do highlight the 
mutually reinforcing economic and human 
development case for investing in the Millen-
nium Development Goal.

The headline numbers for achieving the 
Millennium Development Goal appear large. 
But they have to be put in context. The $10 
billion required annually to get the world on 
track for the 2015 goal represents about eight 
days of global military spending. In terms of 
enhancing human security, as distinct from 
more narrowly defined notions of national se-
curity, the conversion of even small amounts 
of military spending into water and sanitation 
investments would generate very large returns. 

Of course, national security is an imperative 
for any country. However, if protecting the 
lives of citizens is the objective, it is difficult 
to think of a public investment with the po-
tential to safeguard more lives.

On any reasonable criteria the price tag for 
achieving the Millennium Development Goal 
is a value for money investment. That invest-
ment has the potential to save more than 1 
million lives over the next decade, to end the 
crushing waste of lost education potential and 
to act as a catalyst for economic growth. From 
a human development perspective the real 
question is not whether the world can afford 
to achieve the Millennium Development Goal 
target. It is whether it can afford not to make 
the investment—and, indeed, whether we can 
afford not to go beyond the target. Were the 
world to achieve universal access to water and 
sanitation by 2015, it would avert 2 million 
deaths over the next decade. Of course, many 
people will argue that such a target is unrealis-
tic. But the fact that many of the world’s poor-
est countries have sustained a rate of progress 
far in excess of that required to meet the target 
raises the obvious counter question: does the 
2015 target lack ambition?

Making progress a reality

At the start of the 10-year countdown to 2015 
the international community is fast approach-
ing a crossroad. There is an opportunity over 
the next decade to do for the Millennium 
Development Goals what the great reform 
movements of the 19th century did for water 
and sanitation in Europe and the United States. 
These movements have much to show us about 
mobilizing coalitions for change: politics, not 
finance, technology and economics, still holds 
the key to progress. Realizing the 2015 goals 
and progressing rapidly towards universal pro-
vision would help free millions of people from 

the scourge of poverty, boost economic growth 
and generate benefits for child survival, educa-
tion and gender equity. 

The Millennium Development Goal and 
2015 are a first staging post, not the final des-
tination. This is true in a dual sense. First, the 
ultimate goal in water and sanitation is univer-
sal access. With effective political leadership 
most countries have the potential to surpass 
the target and move rapidly towards univer-
sal provision. Second, the levels of provision  
required to meet the criterion for improved ac-
cess should be seen as the first step on a ladder, 

From a human development 

perspective the real 

question is not whether 

the world can afford to 

achieve the Millennium 

Development Goal target. It 

is whether it can afford not 

to make the investment 



	 60	h uman de velopment report 2006

1

E
nd

in
g 

th
e 

cr
is

is
 in

 w
at

er
 a

nd
 s

an
it

at
io

n

not the end of the journey. Ensuring that all 
people have access to the most basic technol-
ogies would make a huge difference. There 
would be almost 600,000 fewer child deaths 
in 2015. That would be a great achievement. 
However, it would leave more than 1 mil-
lion children dying each year from diarrhoea. 
Bringing this number down will require sus-
tained progress on higher levels of provision. 
Like their counterparts in the rich world, peo-
ple in developing countries have a right to as-
pire to systems of provision that include piped 
water in their homes, access to networks for 
sanitation provision and a water and sanita-
tion infrastructure that includes a capacity to 
process wastewater. While these aims may not 
be immediately achievable in many countries, 
it is important that public policies work pro-
gressively towards their realization. 

The immediate concern at the start of the 
10-year countdown to the 2015 target date is 
a real—and growing—threat that even the 
Millennium Development Goal target will be 
missed. Averting that outcome will require im-
mediate action. Water and sanitation deficits 
are not amenable to quick fixes. Investments 
and policies put in place today will take several 
years to produce results on the scale required. 
Time is a luxury that developing country gov-
ernments and aid donor countries cannot af-
ford. If the policies and investments are not put 
in place quickly, it will be too late to catch up. 

Chapters 2 and 3 look in more detail at 
some of the specific policies needed to bring 
the Millennium Development Goal target and 
wider water and sanitation targets within reach. 
Here, the focus is on some of the core policies 
and broad approaches needed in four areas that 
represent the foundations for future progress: 
•	 Human rights.
•	 National strategies.
•	 International aid.
•	 A global action plan for water and sanitation.

Recognizing the human right 
to water and sanitation

The starting point and the unifying principle 
for public action in water and sanitation is the 

recognition that water is a basic human right. 
In 2002 the United Nations Committee on 
Economic, Social and Cultural Rights adopted 
a General Comment on “the human right to 
water…for personal and domestic uses”, estab-
lishing a non-legally binding normative frame-
work for the “progressive realisation” of the 
human right to water and sanitation. 

Giving substance to this framework is now 
the primary public policy challenge. A central 
feature of a rights-based approach is that it is 
premised on the principles of equality, univer-
sality and freedom from discrimination. Exclu-
sion from water and sanitation services on the 
basis of poverty, ability to pay, group member-
ship or place of habitation is a violation of the 
human right to water. If water is a human right 
that governments have a duty to uphold, the cor-
ollary is that many of the world’s governments, 
developed as well as developing, are falling far 
short of their obligations. They are violating the 
human rights of their citizens on a large scale.

At a national level adherence to a rights-
based approach requires the development of laws, 
policies, procedures and institutions that lead 
progressively to realization of the right to water. 
The provision of at least 20 litres of water a day to 
each person should be seen as the minimal goal 
for compliance with the right to water, with pol-
icies setting out nationally owned strategies for 
meeting this target and benchmarks for measur-
ing progress. Mechanisms for redress and govern-
ment accountability are also critical.

One of the features of a human right is uni-
versality. National governments bear primary 
duty for delivering on the obligation to provide 
water for all—but there are also global respon-
sibilities. The 2002 General Comment recog-
nized a special responsibility of the developed 
states to support poorer countries through “the 
provision of financial and technical assistance 
and necessary aid”.

Some commentators see the application of 
rights language to water and other social and 
economic entitlements as an example of rhetor-
ical “loose talk”. That assessment is mistaken. 
Declaring water a human right clearly does 
not mean that the water crisis will be resolved 
in short order. Nor does a rights framework 

The unifying principle 
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provide automatic answers to difficult policy 
questions about pricing, investment and ser-
vice delivery. However, human rights represent 
a powerful moral claim. They can also act as a 
source of empowerment and mobilization, cre-
ating expectations and enabling poor people to 
expand their entitlements through legal and 
political channels—and through claims on the 
resources of national governments and the in-
ternational community.

Developing strong 
national strategies

The obvious starting point for a drive towards 
universal access to water and sanitation is politi-
cal will, broadly defined as the resolve to put the 
issue at the centre of the national agenda. It is 
not difficult to identify the financial, technolog-
ical and institutional obstacles to progress, but 
these obstacles are often symptoms of a deeper  
malaise—a deficit in political leadership. Pro-
viding clean water and sanitation is as funda-
mental to human development and national 
prosperity as economic policy, international 
trade, health or education. Yet water and sani-
tation are widely perceived as meriting a limited 
claim on financial and political resources.

Water and sanitation have a weak voice in 
government. Bringing water and sanitation 
out of the political shadow and into the main-
stream is a starting point for change. Respon-
sibility for domestic water supply is typically 
split among several line ministries dealing with 
wider issues, with authority on domestic water 
and sanitation allocated to junior ministers as 
part of a wider brief (extending from the envi-
ronment to housing or rural affairs). Sanitation 
is even more remote from the centre of political 
power. Establishing dedicated water and sani-
tation ministries led by senior cabinet minis-
ters would create a political structure capable 
of overcoming the fragmentation of policy and 
the resultant underresourcing. As important, 
it would send a clear signal across government 
that water and sanitation are in the first tier of 
national policy priorities.

To political underrepresentation can be 
added stigmatization. Inadequate sanitation 

may kill large numbers of children, compro-
mise public health, undermine human dignity 
and hold back economic growth, but the subject 
has a political stigma attached to it reminiscent 
in intensity to that surrounding HIV/AIDS. 
Overcoming that stigma and the political prud-
ishness surrounding sanitation will require na-
tional political leadership of a high order. 

Perhaps an even bigger obstacle to change 
is the interaction between stigma and social ex-
clusion. For HIV/AIDS the indiscriminate na-
ture of the disease, and its devastating impact 
on people across national wealth divides, has 
forced political leaders and high-income groups 
to confront their own prejudices: the disease has 
not respected social boundaries. For water and 
sanitation the picture is very different. Over-
whelmingly, the costs of exclusion are borne 
by poor households, especially women. While 
it is true that some costs are transmitted to the 
whole of society, people living in urban slums 
and marginal rural areas bear the brunt. It is the 
children of the poor, not of the military high 
command and the top civil service, that face the 
greatest risk of premature death from diarrhoea. 
It is the young girls in poor households that are 
most likely to be kept home from school. 

The water and sanitation crisis is overwhelm-
ingly a crisis of marginalized social groups. 
However mistakenly, that crisis is widely viewed 
as a problem to be ring-fenced or dealt with on 
an incremental basis, rather than as a threat to 
the whole of society. That perspective is as big 
a barrier to progress as finance or technology. 
Changing it will require political leaders to put 
inequality and shared citizenship at the centre 
of national development strategies in a way that 
is seldom evident. It will also require a stronger 
voice for poor people and women among policy-
makers and water providers.

The low priority attached to water and sani-
tation is apparent at many levels. With a few no-
table exceptions, clean water has seldom been a 
make or break issue in national elections—and 
it is difficult to think of a single case where ac-
cess to toilets has been a core concern. Pressure 
for radical reform has been conspicuous by its 
absence. Within government, responsibility 
for water provision is often a junior ministerial 

Water and sanitation have a 

weak voice in government. 

Bringing water and sanitation 

out of the political shadow 

and into the mainstream is 

a starting point for change



	 62	h uman de velopment report 2006

1

E
nd

in
g 

th
e 

cr
is

is
 in

 w
at

er
 a

nd
 s

an
it

at
io

n

post, and sanitation is often not deemed to merit 
a ministerial position at all.

National poverty reduction agendas reflect 
the pervasive benign neglect of water and sanita-
tion. The sector seldom figures with any promi-
nence in Poverty Reduction Strategy Papers 
(PRSPs)—the documents that set out national 
plans and define the terms of cooperation be-
tween donors and aid recipients. One review of 
five countries found only one case—Uganda—
of successful integration.64 In most PRSPs water 
and sanitation, in contrast to macroeconomic 
reform, education and health, are treated dis-
missively, receiving little more than a few de-
scriptive paragraphs and broad declarations of 
principle without even a semblance of a strate-
gic reform agenda or financing provisions. The 
weakness of PRSPs reflect in turn the limited 
donor interest in water and sanitation.

Budget allocations reinforce the picture of 
neglect. Few public investments do more to en-
hance human security or build prosperity than 
investments in water and sanitation. Clean 
water and functioning toilets are among the 

most potent health interventions that govern-
ment can undertake, rivalling immunization 
in the benefits that they generate. Like expen-
diture on education or health, public spending 
on water and sanitation creates benefits for in-
dividuals and for society. It also generates wider 
public goods, such as enhanced gender equity 
and reduced inequalities in opportunity. There 
are always competing demands for public ex-
penditure, but the high social and economic re-
turns from investments in water and sanitation 
suggest that they ought to be a priority rather 
than a budgetary afterthought.

National expenditure patterns tell their 
own story. It is difficult to capture real public 
spending on water and sanitation partly be-
cause of the fragmentation of financing across 
ministries, partly because of decentralization 
and partly because donor financing is often off-
budget. However, public spending in the sector 
as a whole typically represents less than 0.5% of 
GDP, falling to 0.1% in Pakistan and Zambia 
(figure 1.22). Within the sector expenditure 
on sanitation typically falls well short of that 
for water. Sanitation investment averages about 
12%–15% of the total in Sub-Saharan Africa 
and Asia. Overall spending is low not just rela-
tive to national income, but also to other areas 
of social spending, such as public health. When 
measured against military spending, the gulf 
widens to very large proportions. For exam-
ple, India spends 8 times more of its national 
wealth on military budgets than on water and 
sanitation. Pakistan spends 47 times more. In 
Sub-Saharan Africa low average incomes clearly 
constrain public spending capacity. At the same 
time, Ethiopia, one of the poorest countries in 
the world with some of the lowest coverage rates 
(and some of the highest child death rates from 
diarrhoea), still manages to mobilize almost 10 
times more for military spending than for water 
and sanitation. South Africa is one of the few 
countries that spend less on military budgets 
than on water and sanitation.

Budget priorities raise some important 
questions about public spending. All countries 
see national security and defence as priorities. 
But viewed through the prism of human secu-
rity, it is difficult to avoid the conclusion that 

Water: a low priority in many budgetsFigure 1.22
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water and sanitation are underfinanced relative 
to military spending. Diarrhoea claims some 
450,000 lives annually in India—more than 
in any other country—and 118,000 in Paki-
stan. Both countries have far higher death rates 
from diarrhoea than predicted on the basis of 
their average incomes. Pakistan ranks 28 places 
higher in the global league table for deaths from 
diarrhoea than in GDP per capita and India 
ranks 14 places higher. Of course, many factors 
are at play, but low levels of spending on water 
and sanitation surely contribute.

Recent years have witnessed some encour-
aging developments in budgets for water and 
sanitation. Many governments, beginning to 
recognize the crucial importance of progress in 
this area, have raised spending under national 
strategies to achieve—or surpass—the Millen-
nium Development Goal. Uganda has increased 
public spending on water and sanitation rapidly 
both as a share of GNI—from 0.1% in 1997 to 
0.4% in 2002 (and a projected 0.7% in 2004)—
and in absolute terms because of high growth.65 
In India central government spending on rural 
sanitation has increased fourfold since 2002, 
while spending on rural water supply has dou-
bled. Public spending has been identified as a 
priority for achieving broad-based growth and 
accelerated human development. At about 
0.41% of GNI in 2005/06 spending is a third 
higher than in 2002/03. Most of the increase 
has come from the national budget, with state 
spending constrained by large fiscal deficits and, 
in some of the worst affected states, question-
able allocation decisions.

National budgeting is one of the key com-
ponents of any strategy for achieving progress 
in water and sanitation. Without predictable 
flows of finance, setting targets or adopting 
goals can degenerate into a meaningless ex-
ercise. One of the features of countries that 
have sustained progress is political commit-
ment backed by real budget commitments. 
Political capital is every bit as important as 
finance. And establishing water as a human 
right can be seen as a form of political capi-
tal investment—but it has to mean something 
more than the adoption of a vague principle. 
All too often governments have adopted the 

language of human rights without adopting a 
policy framework for their delivery.

There are exceptions. In South Africa water 
was once a symbol of the inequality of apart-
heid. It is now treated as a basic human right. 
That is not unique in itself. More than 90 coun-
tries have the right to water in their constitu-
tions.66 For the most part, this has been a matter 
of profound irrelevance to their citizens. Con-
stitutional provision has not been backed by a 
coherent strategy for extending access to water. 
But South Africa has demonstrated how the 
human right to water can serve as a mechanism 
for empowerment and a guide to policy. Rights-
based water reform has enabled it to expand ac-
cess and overcome the legacy of racial inequality 
inherited from apartheid, partly through rights-
based entitlements (box 1.6). National success 
stories in sanitation are more thinly spread. 
Even here, however, there are some powerful 
demonstration effects. Countries as diverse 
as Bangladesh, Brazil, Lesotho and Thailand 
have overcome financial and technological con-
straints on progress through bold and innova-
tive national strategies (see chapter 3).

In many countries progress in water and san-
itation has been driven from below. Local and 
municipal governments and service providers 
have developed practical strategies for tackling 
inequalities in access. Communities have not 
waited passively for government help. The rural 
poor, women’s organizations and associations 
of urban slum dwellers have mobilized their 
own resources. In some cases that mobilization 
has met with indifference, or even hostility. In 
others new partnerships have emerged between 
governments and people, with community ini-
tiative being scaled up. 

One example comes from India. In the early 
1990s the National Slum Dwellers Federa-
tion; Mahila Milan, a network of savings and 
credit groups formed by women slum dwell-
ers; and the Society for the Promotion of Area 
Resource Centres (SPARC), a Mumbai-based 
nongovernmental organization, pioneered new 
designs for public toilet blocks to reduce excre-
ment pollution in slums and give women more 
privacy. At the end of the decade, Pune, a city of 
more than 2 million inhabitants, adopted this 
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model, with local authorities working with the 
three pioneers to identify needs and mobilize 
communities. Such community mobilization 
backed by government action is a powerful force 
for change.

These examples demonstrate that rapid prog-
ress is possible. However daunting the challenge 
may appear, governments and people have shown 
that poverty and low income are constraints that 
can be overcome. The problem is that progress 

has been partial and piecemeal. Small islands 
of success show what is possible—but they also 
highlight the shortcomings that perpetuate very 
large deficits in water and sanitation.

Every country has to chart its own policy 
course for overcoming these deficits. The poor-
est countries with low coverage face different 
constraints from middle-income countries with 
higher coverage, more extensive infrastructure 
and more resources. However, it is possible to 

Access to water was one of the defining racial divides in apartheid South Africa. Since apartheid 

was brought to an end, a rights-based legislative framework and public policies aimed at extending 

access to water have empowered local communities and reduced inequalities. The task is not yet 

complete—but there are important lessons for other countries.

Surveys before the 1994 elections that marked the end of apartheid showed that access to basic 

services, along with employment, was the people’s main expectation of the incoming government. 

The 1996 Constitution included a Bill of Rights enshrining “the right to adequate food and water”. This 

constitutional right was given legislative content under the Water Services Act (1997) and the National 

Water Act (1998). Key provisions include:

•	 Clearly defined medium-term targets to provide 50–60 litres of clean water to all households, 

along with adequate sanitation for all urban households and 75% of rural households.

•	 Lifeline tariffs to ensure that all South Africans can afford sufficient water services for adequate 

health and hygiene. Government used its regulatory powers to require all municipalities to provide 

a basic minimum of 25 litres free of charge to each household. The target is to achieve free basic 

water for all by 2008, with no household more than 200 metres from a water source.

•	 Stepped tariffs to provide a cross-subsidy from high-volume users to low-volume users.

•	 Equitable share transfers that take into account the number of poor people in each municipality 

in a formula for fiscal transfers.

The new policy framework has achieved important advances. Since 1994, 10 million more people 

have received access to safe water, with coverage rates rising from 60% to 86%. Some 31 million 

people are now served by free basic water.

Empowerment has been a less tangible but important aspect of the reform. The Department of 

Water Affairs provides a national regulatory framework, but responsibility for implementation has been 

transferred to local governments. Regulation places obligations on municipal providers and elected 

local authorities and gives users a rights-based entitlement to demand that these obligations be met. 

In addition, municipal water companies are required to publish detailed information on water provision 

by district, disaggregated for poor and nonpoor users.

As the reforms have rolled out, they have generated a political debate over design and implementa-

tion. Some argue that the 25-litre threshold for free basic water is too low. Supplies in some areas have 

been erratic, forcing households to collect water from far away. Moreover, government pricing policies 

have led to supply cutoffs for nonpayment in some areas, raising concerns about affordability. 

Progress in sanitation has been less impressive than in water. There are still 16 million people—one 

in three South Africans—without access to basic sanitation. The absence of a consensus on an accept-

able basic level of sanitation, allied to problems in generating demand, has contributed to the failure.

The South African experience highlights three crucial policy ingredients for progress: a clear na-

tional plan with well defined targets, a strong national regulatory framework with devolution to local 

authorities and constant monitoring of performance and progress.

Source: Muller 2006; Sinanovic and others 2005.

Box 1.6	 South Africa—acting on the right to water
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identify an indicative framework for action. 
That framework has five key pillars:

1. National planning. Each country should have 
a national water and sanitation plan, integrated 
in national poverty reduction strategies and 
reflected in medium-term financing frameworks 
and budget priorities. There are no global pre-
scriptions for successful planning. However, the 
ingredients include clear goals backed by adequate 
financing and the development of structures for 
delivery that empower local governments, while 
building accountability to communities. Per-
formance has been mixed—but there are signs 
of progress. Enhanced equity is critical to prog-
ress. Most countries will not achieve the Millen-
nium Development Goal and wider goals simply 
by expanding infrastructure. They also need to 
address the inequitable distribution of access to 
water and sanitation linked to wealth, location, 
gender and other factors. Every national plan 
should therefore include both benchmark indica-
tors for measuring overall progress and indicators 
for reducing inequalities. Among the measures 
for incorporating an enhanced commitment to 
equity in national strategies:
•	 Establishing social minimum provision 

levels. Every person has a human right to a 
minimum of about 20 litres of water each 
day, regardless of wealth, location, gender, 
or racial, ethnic or other group. All national 
plans should include policies for meeting 
the social minimum and benchmarks for 
measuring progress.

•	 Revising Millennium Development Goal 
benchmarks for inequality. Basic citizenship 
rights and considerations of social justice 
demand equity in the provision of water for 
basic needs. Overcoming inequality should 
be seen as an integral part of national water 
policies. The current Millennium Develop-
ment Goal framework focuses on halving the 
share of national populations without access 
to water and sanitation. That target should be 
supplemented by targets for halving the gap in 
water and sanitation coverage rates between 
the richest 20% and the poorest 20% by 2010, 
with governments reporting on strategies for 
achieving the target and on outcomes.

•	 Strengthening the treatment of inequality 
in Poverty Reduction Strategy Papers. All 
Poverty Reduction Strategy Papers should 
include goals and strategies for narrowing 
extreme disparities in water and sanitation 
provision, with a special focus on inequali-
ties based on wealth, location and gender.

•	 Adopting pro-poor regulation and contract-
ing. All water providers should be bound by 
equity performance targets stipulating goals 
for extending access to poor households. The 
targets should include clear indicators for 
extending provision to unserved urban and 
rural communities, the expansion of stand-
pipe provision in slums and the delivery of free 
or low-cost water to low-income households. 
Contracts drawn up within public-private 
partnerships should include targets in these 
areas, with full public disclosure, monitoring 
by an independent regulatory body and pen-
alties for nonperformance (see chapter 2).

2. System financing. National plans need to 
include clear financing estimates for attaining 
their targets. All financing ultimately comes from 
government budgets (a category that includes 
aid) or users. The appropriate mix between the 
two varies. In low-income countries with limited 
coverage and high levels of poverty, a benchmark 
indicator is public spending on water and sani-
tation of about 1% of GDP (depending on per 
capita income and the ratio of revenue to GDP), 
with cost-recovery and community contribu-
tions providing an equivalent amount. Bench-
marks for middle-income countries are more 
variable, though cost-recovery capacity rises 
with average income. Because water and sanita-
tion infrastructure requires large upfront invest-
ments, with revenues coming on-stream in local 
currencies over a long period, strategies for mobi-
lizing resources on local capital markets can help 
to spread costs.

3. Expansion of access to the unserved. The pri-
mary and immediate challenge in both water 
and sanitation is to extend access and improve 
quality for the unserved and poorly served. 
Later chapters set out some of strategies that 
have worked and delivered practical results, 
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though the same policies can produce different 
results in different environments. A pro-poor 
expansion package includes:
•	 Lifeline tariffs that provide free water up to 

a specified limit for poor households, as de-
veloped in South Africa.

•	 Cross-subsidies that transfer resources from 
higher income to lower income households 
through utility pricing or targeted fiscal 
transfers, as in Chile and Colombia. Where 
subsidies are used they should be targeted to 
ensure that the nonpoor pay a greater pro-
portion of the cost of providing services than 
is currently the case in most countries.

•	 Sustainable and equitable cost-recovery mea-
sures. Service providers should set charges to 
cover recurrent costs, with public finance 
covering capital costs for network expan-
sion. But affordability is one of the keys to 
equity. One rule of thumb is that no house-
hold should be spending more than 3% of its 
income on water and sanitation.

•	 Strategies for supporting demand for water 
and sanitation among the poorest households. 
Strategies have to take into account the fact 
that people lacking access to water over-
whelmingly live below the extreme poverty 
line, while the sanitation deficit extends 
from below the extreme poverty line to 
higher income levels where households have 
a greater capacity to finance provision.

4. Scale-up of initiatives from below. The distinc-
tion between top-down and bottom-up initia-
tives is often overstated. Progress depends on 
governments doing what governments are sup-
posed to do: creating an enabling environment, 
mobilize resources and setting a clear national 
policy framework. But in water and sanitation, as 
in most areas, governments work best when they 
work in partnerships that build on the energy, 
drive and innovation at a community level—and 
when they listen to people. Partnerships based 
on real participation create the potential for the 
rapid scaling up of local success stories.

5. Regulation for human development. Water 
and sanitation service delivery brings together 
a wide range of providers and extends across 

complex markets. Governments have a respon-
sibility to ensure that providers and markets are 
governed to prevent the abuse of monopolistic 
power and to deliver safe, affordable and reliable 
water and sanitation to the poor. One of the 
problems with current regulatory frameworks 
is that their remit does not extend beyond large-
scale formal providers.

This is a broad agenda. It goes beyond the 
narrow preoccupation with private or public 
ownership that has dominated debates on water 
and sanitation. While these debates have high-
lighted important concerns, they have diverted 
attention from important public policy issues. 
Ultimately, water is a human right—and gov-
ernments are the duty bearers for extending that 
right. Public agencies are also the primary pro-
viders and financers for water provision in most 
countries. However, the financing, delivery and 
regulation of water and sanitation services pose 
tough public policy challenges that cannot be re-
solved simply by claiming that water is a human 
right or by debating over public and private op-
erators, issues returned to in chapters 2 and 3.

Increasing international aid 
for water and sanitation

International development discussions are often 
trapped in an unhelpful debate over whether 
money or policy reform is more critical for 
progress in human development.67 The real-
ity is that both are essential. Of course, money 
alone cannot resolve problems in service provi-
sion, especially problems that are the product 
of bad policies, but it can help to relieve con-
straints and support good policies. In water and 
sanitation, as in other areas, progress ultimately 
depends on the actions of developing countries 
themselves—but aid has a critical role. For a 
large group of low-income countries, domestic 
resource mobilization is too limited by poverty 
and low average incomes to finance investments 
on the scale required. Investments financed by 
aid can help unlock the high returns to human 
development by reducing the financing con-
straints on governments and poor households.

Sub-Saharan Africa most forcefully demon-
strates the importance of aid to the realization of 
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the water and sanitation Millennium Develop-
ment Goal and wider targets. Cross-country esti-
mates suggest that reaching target 10 will require 
annual investments over the next decade of about 
2.7% of GDP, or $7 billion annually.68 Cross-
country budget analysis indicates that current 
spending is about 0.3% of GDP, or some $800 
million annually. There are no reliable cross-
country estimates for revenues from household 
and utility sources. But cost-recovery by service 
providers and financial resource mobilization 
by communities to finance water delivery would 
probably increase total current spending to 1% of 
GDP, or $2.5 billion.

Working on the optimistic assumption that 
public spending on water and sanitation and 
cost-sharing could be increased to 1.6% of GDP, 
this would still leave a financing gap of $2.9 bil-
lion annually. Aid flows currently cover part of 
the financing gap, providing an average of about 
$830 million annually. But the financing short-
fall for meeting minimal Millennium Develop-
ment Goal access requirements still amounts to 
about $2 billion a year. Attempting to close this 
gap through cost-recovery would put water and 
sanitation services beyond the reach of precisely 
the people who need to be served to achieve the 
target. Recent estimates for the Millennium De-
velopment Goals point to a large gap between fi-
nancing requirements and current provision for 
many countries in Sub-Saharan Africa (figure 
1.23). With less than a decade to the 2015 tar-
get date, closure of that gap is an urgent prior-
ity because of the lag between investment and 
increased coverage.

Most donors acknowledge the crucial im-
portance of water and sanitation to human 
development. But aid flows tell a less encourag-
ing story. Taking out the large spike in devel-
opment assistance for Iraq, total development 
assistance for water amounted to $3.4 billion in 
2004.69 In real terms aid levels today are lower 
than in 1997, a marked contrast to education, 
where aid commitments doubled over the same 
period, or in health. Aid to water and sanitation 
has also fallen as a share of overall development 
assistance—from 8% to 5%. And international 
aid flows for the sector have been marked by 
large variations, pointing to the unpredictability 

of financing. True, there are many competing 
demands for aid. But the donor community 
has long recognized the importance of water 
and sanitation for a wide range of development 
goals, so these are worrying trends.

Donors vary widely in commitments to 
water and sanitation. Japan is by far the largest 
bilateral donor, allocating an average of $850 
million in 2003–04 (figure 1.24). That figure 
represents more than a fifth of all aid to water 
and sanitation. Multilateral donors now account 
for about a third of aid flows, up from 20% five 
years ago, with the World Bank’s soft-loan In-
ternational Development Association and the 
European Union dominating. The shift towards 
multilateral aid has been important for Millen-
nium Development Goal financing because it is 
more focussed than bilateral aid on low-income 
countries and Sub-Saharan Africa.

Behind the headline figures donors vary 
widely in the share of aid allocated to water and 
sanitation. Within the Group of Eight, for ex-
ample, Germany and Japan invest more than 6% 
of total aid to the sector, while Italy, the United 
Kingdom and the United States invest 3% or 
less (figure 1.25).

For overcoming financing constraints, the 
distribution of aid flows is important. Here, too, 
there is cause for concern. Aid flows are heav-
ily concentrated: just 20 countries account for 
about three-quarters of total aid. The 10 largest 

Public investment in water and sanitation is insufficient to meet 
the Millennium Development Goal target in many countries
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recipients of bilateral aid receive two-thirds of 
total disbursements. Four of these countries 
are lower middle income. Sub-Saharan Africa, 
the region facing the largest financing gap and 
the greatest deficits in water and sanitation, re-
ceives only about a fifth of aid. Like government 
spending on water and sanitation, aid flows are 
skewed towards urban populations. Large-scale 
water and sanitation infrastructure financing 
accounts for about half of all aid to the sector, 
indicating a strong urban bias.

Caution is required in assessing current aid 
allocations. Viewed from a human develop-
ment perspective, simple associations between 
aid and low-income countries can be mislead-
ing. Lower middle-income countries such as 
Morocco, South Africa and Tunisia are all large 
aid recipients in water and sanitation—and 
each has major problems and a claim to exter-
nal support. The same is true for low-income 
countries such as China, India and Viet Nam, 
all of which figure prominently in bilateral aid 
allocations. Increasing aid for Sub-Saharan Af-
rica should not be at the expense of legitimate 

claims from other sources. Similarly, it is im-
portant to avoid simplistic distinctions between 
large-scale and small-scale infrastructure. There 
are strong development grounds for supporting 
large-scale water and sanitation infrastructure 
as part of an overall sector strategy: the devel-
opment of wastewater treatment facilities and 
water and sanitation networks are not develop-
ment luxuries. 

Nor can the small share of aid allocated 
to Sub-Saharan Africa be attributed solely to 
donor bias. Many African governments have 
failed to make the sector a priority or to tackle 
long-standing problems in institutional frag-
mentation. In many countries an unhealthy 
interaction between governments and donors 
acts to marginalize water and sanitation. Do-
nors often express their preferences by prioritiz-
ing spending in areas with strong sectoral plans 
or sectorwide approaches. These are chronically 
underdeveloped in water and sanitation, creat-
ing disincentives for donor engagement. In turn, 
limited donor support restricts the potential 
for the development of sectorwide approaches, 
creating a vicious circle of weak planning and 
underfinancing

For the global financing of the Millennium 
Development Goal, current development assis-
tance patterns suffer from two shortcomings. 
The most visible is the large aid deficit relative 
to financing requirements. On a rule of thumb 
indicator, aid flows to water and sanitation will 
have to increase by about $3.6–$4 billion a 
year to bring the target within reach, with an 
additional $2 billion allocated to Sub-Saharan 
Africa. This is an immediate priority. With-
out more aid, many governments will lack the 
revenue base to make the upfront investments 
needed to bring the Millennium Development 
Goal within reach. And policy reforms and in-
vestments in water and sanitation take consider-
able time to yield results.

The second problem is that aid resources 
are inevitably skewed towards countries with 
a strong donor presence—more specifically, to-
wards countries with a critical mass of donors 
that prioritize aid to water and sanitation. That 
outcome is at once unsurprising and important. 
Countries in which Japan is a major partner are 

Figure 1.24

Source: Development Initiatives 2006.
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more likely to secure aid for water and sanita-
tion. The upshot is that good policies are not al-
ways backed by sufficient aid for water and sani-
tation in countries where donors display a weak 
commitment to the sector. While many factors 
determine aid allocations, it is difficult to avoid 
the conclusion that there is a mismatch in many 
countries between national financing needs and 
aid flows. In 2004 Ghana and Tunisia both re-
ceived $88 in aid for every person without ac-
cess to an improved water source; Burkina Faso 
and Mozambique received $2 per person. South 
Africa received $11; Chad and Nigeria received 
between $3 and $4. 

Aid pessimists question the role of develop-
ment assistance in fostering human development. 
That pessimism is unfounded. International de-
velopment assistance has been pivotal in sup-
porting progress in access to water in countries 
such as Ghana, South Africa and Uganda—and 
it continues to support progress towards sanita-
tion for all in Bangladesh and Lesotho. For mil-
lions of people in the world’s poorest countries 
aid has made a difference. That does not mean 
that more cannot be done by both donors and 
aid recipients to increase the effectiveness of de-
velopment assistance. Weak coordination among 
donors, a preference in some cases for operating 

through projects rather than government pro-
grammes, and tied aid—all diminish the impact 
of development assistance and raise transaction 
costs for developing country governments. At 
the same time, the failure of some governments 
to ensure that budget outcomes reflect planned 
commitments has left many donors hesitant to 
increase programme aid. But across a large group 
of countries the quality of aid is improving as na-
tional policies become more effective. 

Another cause for optimism is the momen-
tum behind international aid partnerships de-
veloped since the Millennium Development 
Goals were launched. The Gleneagles summit 
of the Group of Eight (G-8) in 2005 pledged a 
doubling of aid by 2010—a commitment that 
translates into an extra $50 billion, with half 
the total earmarked for Sub-Saharan Africa. 
Innovative mechanisms have been developed 
to frontload development assistance through 
prefinanced disbursements budgeted against 
future aid flows. In view of the capital intensity 
of water investments, the need to frontload aid 
and the long timeframe over which water and 
sanitation plans have to be implemented, it is 
important to mobilize an early increase in aid 
disbursements—and to prefinance disburse-
ments budgeted for later periods. 

Average share of bilateral aid to water and sanitation, 2001–04 (%)

Source: Development Initiatives 2006.
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Rich countries financed their revolution in 
water and sanitation more than a century ago 
by drawing on a wide range of new financing 
mechanisms, including municipal bonds that 
spread costs over a long period. In the global-
ized world of the early 21st century, it is impor-
tant that the new aid partnerships developed 
around the Millennium Development Goals 
extend the same opportunities to the world’s 
poorest countries. The International Finance 
Facility proposed by UK Chancellor of the Ex-
chequer Gordon Brown is one example (see spe-
cial contribution). 

Looking beyond aid, many countries will 
need to mobilize large amounts of finance on 
domestic capital markets. In some cases these 
markets are limited and the perceived risks as-
sociated with bonds issued by municipalities or 
service providers can raise interest rates to pro-
hibitive levels. This is an area in which domestic 
policies and effective capital market regulation 
are critical. Developed countries and multilat-
eral financial institutions can support national 
efforts through measures aimed at reducing 
risk and lowering the costs of borrowing, such 
as credit guarantees (see chapter 2).

Building the global partnership— 
the case for an international water 
and sanitation global action plan 

Strong national planning is the foundation for 
an accelerated drive towards the Millennium 
Development Goal target and—ultimately—to 
universal access to water and sanitation. Mobi-
lization of domestic resources, development of 
efficient, accountable and responsive institu-
tions and implementation of strategies for over-
coming inequalities are foundations for prog-
ress in all countries. But in some countries they 
are not enough. That is why aid is so important. 
More generally, national planning and interna-
tional aid efforts could benefit from a broader 
global plan of action for water and sanitation.

The case for such a plan is rooted partly in 
the peripheral status of water and sanitation on 
the international development agenda and partly 
in the lessons from international efforts in other 
areas, such as HIV/AIDS and education.

Beyond water and sanitation, it is difficult 
to think of any other area of comparable im-
portance for human development that suffers 
from such limited global leadership. The prob-
lem is not a shortage of high-level conferences 
or ambitious communiqués. These have been 
a standard feature of international conference 
calendars for the more than three decades since 
the first UN conference on water, held in Mar 
del Plata, Argentina, in 1977. That event led to 
the adoption of an action plan that gave rise to 
the first International Drinking Water and Safe 
Sanitation Decade. To this day, that conference 
remains a milestone in terms of its influence. 
But the impressive target of “water and sanita-
tion for all” by 1990 and the subsequent reaf-
firmation of the same unachieved goal for 2000 
at yet another high-level conference revealed a 
large gap between target setting and strategic 
planning to attain the targets. 

Since the mid-1990s there has been a prolifera-
tion of conferences dedicated to water. Two large 
international partnerships—the World Water 
Council and the Global Water Partnership— 
have emerged and overseen an impressive succes-
sion of global meetings, such as the triennial World 
Water Forum, held in Mexico City in 2006, and 
reports. Water has also figured prominently in 
wider UN meetings, such as the World Summit 
on Sustainable Development. 

Yet it is difficult to avoid the conclusion that 
today, as in the 1970s, there is a very large gap 
between ministerial declarations and confer-
ence communiqués and practical strategies to 
achieve water and sanitation for all. None of this 
is to diminish the critical role of international 
conferences in informing opinion and increas-
ing awareness of problems among policy-makers 
and the public. But if the ultimate objective is 
to improve the access of poor women and men 
to water, the record is less impressive—and the 
case for more international conferences that lack 
a clear agenda for achieving change is limited. 

Stated in blunt terms, when it comes to 
water and sanitation, the world suffers from a 
surplus of conference activity and a deficit of ac-
tion. It also suffers from fragmentation. There 
are no fewer than 23 UN agencies dealing with 
water and sanitation. Apart from problems 
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of coordination and transaction costs within 
countries, the diversity of actors has militated 
against the development of strong international 
champions for water and sanitation.

The agenda of the G-8 countries bears tes-
timony to the problem. Three years ago, at its 
summit in Evian, Switzerland, the G-8 adopted 
a Water Action Plan to achieve a wide range of 
goals, “assisting as a priority, countries that make 
a political commitment to prioritize safe drink-
ing water and basic sanitation”.70 Since then, 
nothing meriting the description of an action 
plan has emerged. Aid levels have stagnated, and 
no credible attempt has been made to translate 
into practical global strategies capable of deliv-
ering results the commitments made at such in-
ternational conferences as the Third and Fourth 
World Water Forms held in 2003 and 2006.

If evidence were needed of the low profile of 
water and sanitation on the G-8 agenda, it was 
provided at the 2005 Gleneagles Summit. Not 
only was there no reference to what was agreed 
at Evian, but the issue was not mentioned in the 
G-8 strategy set out for Sub-Saharan Africa.

With a decade to go to 2015, it is time to 
act on the commitment to develop a global ac-
tion plan for water and sanitation. That does 
not mean the creation of complex, bureaucratic, 
top-down planning processes. Rather, the aim 
would be to provide an institutional point for 
international efforts to mobilize resources, build 
capacity and—above all—galvanize political ac-
tion by putting water and sanitation in a more 
central position on the development agenda.

For any global framework to produce re-
sults, it has to be grounded at the country level 
and embedded in national planning processes. It 
also has to be rooted in a genuine development 
partnership. Ultimately, it is the responsibility 
of national governments to deliver credible na-
tional plans and to develop transparent and ac-
countable institutions for implementation. But 
the core principle that underpins the Millen-
nium Development Goals is that governments 
committed to progress will not be held back for 
want of international support and financial re-
sources. The development of a global action plan 
would help to translate this commitment from 
words into action.

Current initiatives provide a useful point 
of reference. Both the Global Fund to Fight 
AIDS, Tuberculosis and Malaria and, on a less 
impressive but nonetheless important scale, the 
Fast Track Initiative in education have delivered 
real results.71 Neither involves large organiza-
tional structures. The Global Fund has a small 
bureaucracy, with no in-country staff, and acts 
only as an instrument for financing and capac-
ity building. It relies on government strategies 
and facilitates a strong role for civil society. The 
added value of the Global Fund has been as a 
focal point for political action, leveraging re-
sources to support good policies, and building 
capacity. Similarly, the Fast Track Initiative has 
helped to reduce financing gaps and coordinate 
donor support for education in about a dozen 
countries.72

How would a global plan of action work 
for water and sanitation? And what difference 
would a global action plan make to the lives of 
poor people? In operations terms, a global plan 
would bring donors together under a single 
multilateral umbrella organized under the aus-
pices of relevant UN agencies, the European 
Union and the World Bank. The emphasis 
would be on delivering resources and support 
for capacity building and on coordination and 
coherence, rather than on the creation of new 
bureaucracies. 

A global framework, grounded at the coun-
try level and embedded in Poverty Reduction 
Strategy Papers and national development plans, 
could provide a platform for tackling the policy, 
institutional and financing issues as countries 
seek to scale up water and sanitation strategies 
and accelerate progress. Going global is not a 
substitute for starting locally. But it can build on 
the basic Millennium Development Goals com-
pact: that good policies and serious intent to de-
liver at a national level will attract the support of 
the international community. Such a plan could 
bring interlocking benefits to countries with 
governments committed to action:
•	 Galvanize international commitment and 

raise the profile of water and sanitation. 
Adoption of an action plan by the G-8 and 
the wider donor community would highlight 
the central importance of progress in water 
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From Japan to the European Union and to the United States peo-

ple in the developed world take clean water and basic sanitation for 

granted. But across the world too many people are still denied ac-

cess to these basic human rights. This Report powerfully documents 

the social and economic costs of a crisis in water and sanitation.

Not only are water and sanitation essential for human life but 

they are also the building blocks for development in any country. 

That is why one of the eight Millennium Development Goals has a 

specific target to halve the proportion of people without sustainable 

access to safe drinking water and sanitation by 2015.

The lack of clean water and sanitation disproportionately af-

fects women and girls, who are traditionally responsible for fetching 

water for the family. For school-age girls the time spent travelling—

sometimes hours—to the nearest source of water is time lost in edu-

cation, denying them the opportunity to get work and to improve the 

health and living standards of their families and themselves. Schools 

with no access to clean water or sanitation are powerful evidence of 

the interconnectedness of human development and the Millennium 

Development Goals: you cannot build effective education systems 

when children are constantly sick and absent from school. And you 

cannot achieve education for all when girls are kept at home because 

their parents are worried by the absence of separate toilet facilities.

Today the link between clean water, improved health and in-

creased prosperity is well understood. We have the knowledge, 

the technology and the financial resources to make clean water and 

sanitation a reality for all. We must now match these resources with 

the political will to act. 

The infrastructure for an effective nationwide water and sani-

tation system—from water pipes to pumping stations to sewerage 

works—requires investment on a scale beyond what the poorest 

countries can begin to afford. Moreover, it requires large upfront 

investments as well as longer term maintenance costs. Given the 

high proportion of people in developing countries that lack access 

to water and sanitation and survive on less than $1 a day, it is not 

feasible to meet these upfront costs through user fees. 

In 2005 developed country governments promised to increase 

the overall amount of aid for development. The European Union has 

committed to increasing aid to 0.7% of its income by 2015. The G-

8 has committed to doubling aid to Africa by 2010. In making that 

promise, the G-8 recognized that one of the purposes of this aid was 

ensuring that developing country populations would have access to 

safe water and sanitation. However, traditional increases in donor 

aid budgets will not be enough to provide the additional resources 

and meet the aid targets that have been set. Innovative financing 

mechanisms are needed to deliver and bring forward the financing 

urgently needed to achieve the Millennium Development Goals—

and nowhere is this more evident than in water and sanitation. 

Bluntly stated, the world cannot wait for the incremental flows 

of finance to come on-stream before tackling the water and sani-

tation crisis. That crisis is killing children and holding back devel-

opment today—and we have to act now. That is why a range of 

innovative financing mechanisms have been considered and imple-

mented with a view to mobilizing development finance upfront. The 

International Finance Facility (IFF) is one example.

The IFF mobilizes resources from international capital markets 

by issuing long-term bonds that are repaid by donor countries over 

20–30 years. A critical mass of resources can thus be made available 

immediately for investment in development, while repayment is made 

over a longer period from the aid budgets of developed countries.

The frontloading principles have already been applied to the IFF 

for Immunization, which by immediately investing an extra $4 bil-

lion in vaccinations for preventable disease will save an astonish-

ing 5 million lives between now and 2015 and a further 5 million 

thereafter.

These principles may also be very relevant for water. The rates 

of return from upfront investment in water and sanitation would 

significantly outweigh the costs of borrowing from bond markets, 

even taking into account the interest costs. Indeed, the WHO has 

estimated that the return on a $1 investment in sanitation and hy-

giene in low-income countries averages about $8. That is a good 

investment by any system of accounting. 

The mobilization of resources from capital markets for invest-

ment in water and sanitation is not new. Industrial countries used 

bond issuances and capital markets to provide financing for invest-

ment in water and sanitation infrastructure at the start of the last 

century. And just recently countries such as South Africa issued 

municipal bonds to rapidly raise the critical mass of resources to 

make such investment.

Of course, we have to recognize that the new aid partnerships 

underpinning the Millennium Development Goals are a two-way 

contract. There are obligations and responsibilities on both sides. 

Developing countries should be judged on their ability to use aid 

resources efficiently and transparently to reach the poorest with 

clean water and sanitation. But they and their citizens are entitled 

to expect good policies to be backed by a predictable flow of aid 

financing commensurate with the scale of the challenge. 

Developed countries should be judged not just on willing the 

Millennium Development Goals but on delivering the resources to 

achieve them. Helping provide clean water and basic sanitation will 

show that these promises are more than just a passing fashion—

that they are a commitment for our generation.

Gordon Brown, MP, Chancellor of the 

Exchequer, United Kingdom

Ngozi Okonjo-Iweala, Former Minister of Finance, Nigeria

Special contribution	 Frontloading financing for meeting the Millennium Development Goal for water and sanitation
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and sanitation to the Millennium Develop-
ment Goals. Properly designed and imple-
mented, such a plan could do for water and 
sanitation what the Global Fund has done 
for HIV/AIDS—provide an institutional 
focal point that raises the profile of the 
water and sanitation problem. It could send 
a strong signal to national governments that 
the sector will be a growing priority, creating 
incentives for stronger national planning. On 
the policy front the global plan could identify 
broad best practice strategies for overcoming 
inequalities and accelerating progress, creat-
ing a global indicative framework as a basis 
for assessing policy. Monitoring the imple-
mentation and progress of these strategies 
would become a focal point for water and 
sanitation at International Monetary Fund–
World Bank meetings and at the G-8. 

•	 Monitor performance. Aid donors justifiably 
demand a high level of accountability and 
transparency by aid recipients. Far weaker 
standards are applied to the donor commu-
nity. There are no mechanisms for holding 
developed countries to account for the de-
livery of aid against their commitments, or 
for the quality of aid. The global water and 
sanitation action plan would create such 
a mechanism. It would include an annual 
assessment of donor performance. The an-
nual evaluation exercise would have two 
parts. It would include a review by aid re-
cipients of the degree to which donors are 
complying in water and sanitation with 
wider Organisation for Economic Co- 
operation and Development guidelines and 
targets adopted in 2005 for enhancing aid 
effectiveness through increased budget sup-
port, greater predictability in aid flows and 
lower transaction costs through improved 
harmonization and coordination. It would 
also include independent evaluation of aid 
programmes against the targets set out in 
the Millennium Development Goal and in 
national strategies, helping to improve both 
donor and aid recipient understanding of 
what works and what does not.

•	 Mobilize additional aid resources. The global 
action plan would provide a focal point for 

international efforts to align the external 
resources needed for achieving the Mil-
lennium Development Goal with the fi-
nancing gaps in individual countries. With 
this in mind, the first key ingredient is the 
creation of a reliable, long-term commit-
ment of resources contingent on countries 
adopting and implementing credible reform 
plans. The strength of prior commitments 
of donors can provide countries the assur-
ance that, if they fulfil their commitments, 
donors will deliver funding. 

Because expansion of access to water 
and sanitation calls for major upfront in-
vestments but delivers returns over a long 
period, the sector often loses out to more 
immediate and tangible investment proj-
ects for which political leaders can more 
readily claim credit. Secured financing can 
strengthen the hand of reformers by provid-
ing the leverage that comes with commit-
ments of external financial support. Central 
to the plan would be a concrete timetable 
to increase aid to water and sanitation by 
$3.4–$4 billion annually over the next de-
cade, with provisions for frontloading. Sub-
Saharan Africa would be a focal point for 
the global action plan, not only in mobiliz-
ing $1.5–$2 billion in additional aid but also 
in putting water and sanitation at the heart 
of the Africa strategy adopted by the G-8 at 
Gleneagles. The global plan would provide a 
framework for performance-based aid, with 
aid recipients setting clear benchmarks for 
performance under national plans and do-
nors adhering to benchmarks for deliver-
ing on their aid commitments (see special 
contribution by Gordon Brown and Ngozi 
Okonjo-Iweala). 

•	 Mobilize domestic resources. The global ac-
tion plan would support and complement 
domestic resource mobilization. For most 
middle-income countries and some low-
income countries national capital markets 
represent a potential source of long-term fi-
nancing. Because revenues from water and 
sanitation investments are in national cur-
rency, it is important that borrowing to sup-
port that investment be in national rather 
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than foreign currency—one of the hard les-
sons of the failed privatization episodes. The 
problem is that market perceptions of risk 
and the weakness of local capital markets 
can both raise the cost of borrowing and di-
minish the flow of resources available. Inter-
national support through multilateral and 
bilateral institutions can mitigate these ef-
fects by providing credit guarantees to utili-
ties or municipal entities, enabling them to 
secure a AAA rating. This is an area that 
has witnessed rapid growth in recent years 
(see chapter 2). While a global action plan 
would not institutionalize credit provision, 
it could offer a framework for coordinating 
and supporting public-private partnerships, 
developing best practices and offering tech-
nical advice. 

•	 Support capacity development and national 
planning. Overcoming the deficit in water 
and sanitation presents many of the poor-
est countries with acute planning problems. 
The legacy of fragmentation, weak institu-
tional development and underinvestment in 
technical capacity building is itself a barrier 
to progress. In HIV/AIDS and education 
global initiatives have provided technical 
and capacity-building support as a mecha-
nism for enhancing eligibility for develop-
ment assistance. In water and sanitation the 
global plan framework would support sec-
torwide planning and mobilize resources for 
capacity building. As in HIV/AIDS and ed-
ucation, a strong vertical programme would 
facilitate the diffusion of best practice, ac-
countability, performance measurements 
and communication to political stakehold-
ers and civil society. It would also help to 
ensure that aid resources actually expand 
overall financing rather than substitute for 
government resources.

•	 Improve donor coherence and coordination. 
At the national level a credible global plan-
ning framework would provide an instru-
ment for donors to align their separate 
programmes behind a national strategy, 
supporting current efforts to harmonize 
donor procedures and reporting require-
ments. It would establish a common set of 

standards, reducing the transaction costs 
associated with multiple donor-reporting 
requirements—and ensuring that donors 
are not duplicating projects and efforts in 
support of their pet programmes. The global 
planning framework would also help to 
identify mismatches between aid allocation 
and government commitment. It would pro-
vide a multilateral vehicle to close financing 
gaps for countries inadequately covered by 
bilateral aid—as with the Global Fund and 
the Fast Track Initiative. 
Recent developments in Sub-Saharan Africa 

highlight the potential for a compact on water 
and sanitation. Recognizing that the water and 
sanitation deficit is holding back advances in 
health, education and economic growth, the 
African Development Bank has established a 
Special Water Fund to support progress towards 
the Millennium Development Goal and univer-
sal provision by 2025. An indicative medium-
term action plan has been developed through 
the African Ministers Council on Water and 
the New Partnership for Africa’s Development 
for 2005–09. Through separate negotiations 
with eight donors the African Development 
Bank has secured pledges of some $50 million 
over periods varying from one year to three 
years against a target of $615 million.73 A global 
framework backed by major donors would help 
both to reduce transaction costs and to secure 
financing on the scale required.

A global plan of action for water and san-
itation is not an end in itself. It is a means to 
enhance the effectiveness of international coop-
eration and to build aid partnerships that can 
get the world on track for achieving the Mil-
lennium Development Goal and progressing 
towards universal access to water and sanita-
tion. With less than a decade to go to the tar-
get date of 2015, a global plan of action could 
provide the predictable long-term framework 
for aid partnerships that could act as a catalyst 
for human progress, with the benefits spread-
ing from water and sanitation to other areas of 
human development. While the precise shape of 
any global plan is obviously an issue for dialogue 
and debate, business as usual should no longer 
be viewed as an option.
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2 Water for human consumption



“We feel it our duty to say 
that high-priced water is 
not in the interest of public 
health. Pure water in 
abundance, at a price within 
the reach of all, is one of 
the most powerful agencies 
for promoting the health of 
any community”
North Carolina Board of Health, 1898
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 “The human right to water”, declares the United Nations Committee on Economic, So-
cial and Cultural Rights, “entitles everyone to sufficient, safe, acceptable, physically ac-
cessible and affordable water for personal and domestic use.”1 These five core attributes 
represent the foundations for water security. They also represent the benchmarks for a 
human right that is widely and systematically violated for a large section of humanity. 
For some 1.1 billion people, sufficient, safe, acceptable, accessible and affordable water 
for life is a hope for the future, not a reality for the present. 
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2 Water for human consumption

Providing universal access to water is one of 
the greatest development challenges facing the 
international community in the early 21st cen-
tury. Restricted access is a brake on economic 
growth, a source of deep inequalities based on 
wealth and gender and one of the main barri-
ers to accelerated progress towards the Millen-
nium Development Goals (see special contri-
bution by United Nations Secretary-General 
Kofi Annan). Whole countries are being held 
back by the lethal interaction between water 
insecurity and poverty. The moral, ethical 
and normative case for changing this picture 
is rooted in the recognition that clean water 
is a human right—and an enabling condition 
for attaining other rights enshrined in the 
Universal Declaration of Human Rights and 
wider international provisions. Why has prog-
ress towards water for all been so uneven and 
so slow?

For years the debate on that question has 
been dominated by exchanges about the rela-
tive merits of public and private provision. 
During the 1990s privatization was widely 
advocated as a solution to the failures of pub-
lic provision. Private utilities, so the argu-
ment ran, would create efficiency gains, gen-
erate new flows of finance and provide greater 
accountability. While experience has been 

mixed, private provision did not turn out to 
be the magic bullet solution. In many cases 
the efficiency, finance and governance advan-
tages expected of the private sector failed to 
materialize. At the same time, the problems 
in public provision are undeniable in many 
countries. All too often public providers com-
bine inefficiency with unaccountability and 
inequity, delivering low-cost water to high-
income groups and low quality service—or 
no service—to the poor. From the perspective 
of poor households, the debate over the rela-
tive merits of public and private sector per-
formance has been a distraction from a more 
fundamental concern: the inadequate perfor-
mance of both public and private water pro-
viders in overcoming the global water deficit. 

Ultimately, it is the responsibility of na-
tional governments to secure the progressive 
realization of the right to water through a leg-
islative and regulatory framework that applies 
to all service providers, public and private. That 
framework has to address two obstacles, identi-
fied in chapter 1, that have been obscured by the 
public-private debate. 

The first obstacle is inequality. Poor house-
holds are invariably less likely to be connected 
to a safe water source, either because they can-
not afford it or because they live beyond the 
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reach of the utility network. There is also an 
inverse relationship between price and abil-
ity to pay: millions of the world’s poorest 
people pay some of the world’s highest prices 
for water, to the detriment of their productive 
potential and well-being. If water is a human 
right, it has to be a right of citizenship that is 
protected for all, regardless of wealth, ability 
to pay, gender or location. 

The second obstacle is empowerment. 
Human rights can be a powerful vehicle for 
change. However, they have to be enshrined 
not just in normative statements, but in legis-
lation, regulatory systems and governance sys-
tems that make governments and water provid-
ers accountable to all citizens, including the 
poor. Too often, the language of human rights 
serves as a smokescreen behind which the rights 
of poor people are violated by institutions that 
have little or no accountability.

Accelerated progress towards universal 
water provision is possible. Many countries have 
made rapid strides towards water for all, in both 
urban and rural areas. Innovative public-private-
community partnerships have extended access 
to water in some of the world’s most deprived 

areas. But advances have been piecemeal. There 
is an urgent need for more governments to ac-
knowledge the water security crisis—and a par-
allel need to develop national strategies to end 
that crisis.

Extending water infrastructure to people 
without “sufficient, safe, acceptable, physi-
cally accessible and affordable” water raises 
difficult financing questions. Water may be a 
human right, but someone has to pay the capi-
tal investments and cover the operating costs— 
either users or taxpayers and government. More-
over, the investment needed is “lumpy”, requir-
ing upfront financing with payback periods of 
20 years or more. In countries where a large 
part of the unserved population lives below the 
poverty line and where government finances are 
constrained, this raises issues beyond public or 
private provision. So, too, does the development 
of accountable and transparent regulatory sys-
tems that empower the poor and hold service 
providers to account.

With less than 10 years to go to the 2015 
deadline for the Millennium Development 
Goals, the challenge of accelerating progress 
takes on a new urgency. One decade is a long 

Many people take water for granted: they turn on the tap and the 

water flows. Or they go to the supermarket, where they can pick 

from among dozens of brands of bottled water. But for more than a 

billion people on our planet, clean water is out of reach. And some 

2.6 billion people have no access to proper sanitation. The conse-

quences are devastating. Nearly 2 million children die every year 

of illnesses related to unclean water and poor sanitation—far more 

than the number killed as a result of violent conflict. Meanwhile, all 

over the world pollution, overconsumption and poor water manage-

ment are decreasing the quality and quantity of water.

It was with this in mind that on World Water Day in 2004, I 

established an Advisory Board on Water and Sanitation. The 20-

member board is composed of technical experts, eminent individu-

als and others with proven track records in moving the machinery 

of government. It was led with great skill by the late Prime Minister 

of Japan, Ryotaro Hashimoto, until his untimely death in July 2006. 

Despite that tragic loss, the board continues its efforts, working 

closely with the UN system, international and regional institutions, 

national governments, the media, the private sector and civil soci-

ety at large to raise awareness, mobilize resources and promote 

capacity-building. The water crisis—like many issues confronting 

our world—can be addressed fully only through partnerships that 

combine national commitment with international action.

The enormous numbers we use to discuss today’s water and 

sanitation challenges must not be allowed to obscure the individual 

plight faced by ordinary people. This year’s Human Development 

Report provides a powerful and timely reminder that the global 

water crisis has a human face: a child threatened with deadly bouts 

of diarrhoea, a girl kept out of school to collect water or a mother 

denied opportunities to develop her potential by the demands of 

caring for relatives made sick by polluted water. The United Na-

tions is deeply committed to this struggle. Access to safe water 

is a fundamental human need and a basic human right. And water 

and sanitation are at the heart of our quest to enable all the world’s 

people, not just a fortunate few, to live in dignity, prosperity and 

peace. 

Kofi A. Annan 
Secretary-General

United Nations

Special contribution	 Access to safe water is a fundamental human need and a basic human right
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time in politics. But it is a short time to develop 
and implement strategies to halve the number 
of people in the world lacking access to water. 
The danger is that delay will put the Millen-
nium Development Goal target out of reach, 
derailing progress in other areas and perpetu-
ating a form of deprivation that is retarding 
human progress in fighting extreme poverty, 
inequality and threats to public health (see 
the special contribution by Brazilian President 
Luiz Inácio Lula da Silva).

This chapter looks at some of the gover-
nance and financing issues that have to be ad-
dressed if the human right to water is to be ex-
tended to all. It first asks a question that goes to 
the heart of the violation of the human right to 

water: why do the poor pay more? Understand-
ing where poor people get their water from and 
what market structures they operate in holds 
the key to answering that question—and to de-
veloping public policies that tackle the under-
lying inequity. The chapter turns next to the 
wider water governance debate and to service 
providers. We argue that both the private and 
the public sector have roles to play in deliver-
ing on the right to water, though ultimate re-
sponsibility rests with government. The final 
section shows that experience does not have to 
be a guide to future outcomes. Good policies 
work, and rapid progress is possible not just in 
urban areas but also in the rural regions that 
are being left behind.

The adoption of the Millennium Development Goals represented a 

victory for international cooperation and the triumph of the values 

of human solidarity over the doctrine of moral indifference. How-

ever, we shall be judged on the outcomes that we deliver, not on the 

promises that we made. And with less than a decade to go to 2015, 

we have to face up to an uncomfortable truth: the global community 

is still far from achieving the Millennium Development Goals.

Nowhere do we see this more powerfully demonstrated than in 

access to clean water and sanitation. None of us should be willing 

to tolerate a world in which 1.8 million children die each year of di-

arrhoea, many for want of clean water and a toilet; a world in which 

children are denied basic education and in which millions of people 

are victims of poverty and ill health.

In Brazil we have been attempting to address the water and 

sanitation problem as part of our broader drive to create a more 

just, less divided and more humane society. We have been making 

progress. Coverage rates for clean water have been improving in 

the country—and new legislation will make the utilities that provide 

water service more accountable to the people they serve. In sanita-

tion the system developed in Brazil is being taken up more widely, 

and investments in the sector have been growing significantly.

I make these points not to hold up Brazil as a model for others 

to follow, or with any pretence that our problems are fully resolved. 

We are well aware that we need to do more to expand access to 

both water and sanitation among the very poor, particularly in rural 

areas. But the point that I want to make is that, as President, I see 

the Millennium Development Goal for water and sanitation as an in-

tegral part of strategies for reducing inequality, tackling poverty and 

ensuring wider distribution of the benefits of growth. That is why 

we have adopted the Millennium Development Goals as mandatory 

benchmarks for all government policies—including those in water 

and sanitation.

Human Development Report 2006 powerfully captures the 

costs of the global water and sanitation deficit. That deficit has 

to be closed more rapidly if we are to deliver on our Millennium 

Development Goal commitment for 2015. National governments 

have to do more. And the international community also has to do 

much more, through aid, technology transfer, capacity building and 

partnerships. I endorse the call to place water and sanitation at the 

centre of the global development agenda, within a global plan of 

action to meet the Millennium Development Goals. Such a measure 

would help to mobilize resources and focus minds on the challenge 

that we all have to face.

Clean, accessible and affordable water is a human right. It is 

also one of the foundations for economic and social development. 

Strengthening these foundations is not always easy: it takes politi-

cal leadership and it costs money. But failing to invest political and 

financial capital today will carry the high price of lost opportunities 

for social progress and economic growth tomorrow.

Luiz Inácio Lula da Silva 

President of the Federative Republic of Brazil

Special contribution	 Clean, accessible and affordable water is a human right  
and a foundation for economic and social development
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Why are some 1.1 billion people denied access to 
sufficient clean water to meet their basic needs? 
And why are so many people forced to turn to 
water sources that jeopardize their health and 
sometimes their lives?

 National water scarcity metrics are an un-
helpful starting point for addressing these ques-
tions. For households national per capita avail-
ability indicators are largely meaningless. Across 
the developing world the daily struggle to access 
water is a constant drain on the human, finan-
cial and physical assets of poor households, re-
gardless of whether the country—or locality—
in which they live is water scarce. As chapter 1 
showed, people in the slums of Jakarta, Mumbai 
and Nairobi face shortages of clean water, while 
their neighbours in high-income suburbs have 
enough water not only to meet household needs 
but to keep their lawns green and their swim-
ming pools topped up.

There are some obvious parallels between 
water insecurity and food insecurity for house-
holds. Hunger continues to afflict a large share 
of the world’s population. Yet it is seldom an ab-
sence of food in local markets that causes fam-
ine or the more widespread problem of malnu-
trition. Some of the worst famines in human 
history have taken place without any marked 
change in food supply. And some of the world’s 
highest levels of malnutrition occur today in 
countries that are well endowed with food: one 
in five people in food “self-sufficient” India is un-
dernourished, for example (see indicator table 7). 
People go malnourished amidst abundant food 
for the same reasons that they go without access 
to clean water when there is more than enough 
to go round: unequal distribution and poverty.2

The concept of entitlements can help unlock 
the apparent paradox of scarcity amid abun-
dance. Developed by Amartya Sen to explain 
the apparent paradox of hunger in the midst of 
plenty, entitlements can be thought of as “the 
set of alternative commodity bundles that can 
be acquired through the use of various legal 
channels”.3 They refer not to rights or moral 

claims in a normative sense but to the ability 
of people to secure a good or service through 
purchase (an exchange entitlement) or through 
a legally recognized and enforceable claim on a 
provider (a service entitlement). 

The entitlements approach offers useful in-
sights on water insecurity because it draws atten-
tion to the market structures, institutional rules 
and patterns of service provision that exclude 
the poor. It also highlights the underlying mar-
ket structures that result in poor people paying 
far more for their water than the wealthy. People 
get access to water through exchange in the form 
of payments (to utilities, informal providers or 
water associations), legal claims on providers 
and their own labour (collecting and carrying 
water from streams and rivers or digging wells, 
for example). Whether households can meet 
their basic need for clean water depends partly 
on their own resources and partly on how public 
policy shapes access to infrastructure and water 
through investment decisions, pricing policies 
and legislation governing providers.

“Improved” and “unimproved” 
water—an illusory border 
between clean and dirty

In most rich countries the phrase “access to 
water” has a simple and widely understood 
meaning. Almost everybody has access to a tap 
in their house that is connected to a network 
maintained by a utility. Utilities are charged with 
maintaining the network and meeting water qual-
ity standards—and they are authorized to charge 
a stipulated price for the service that they provide. 
In the world’s poorest countries “access to water” 
means something very different.

The language of international data gathering 
can sometimes obscure the way poor households 
access water. International statistics draw a dis-
tinction between “improved” and “unimproved” 
access. Improved encompasses three dimensions 
of water security: quality, proximity and quantity. 
For international reporting purposes people are 

Why the poor pay more—and get less waterAcross the developing 

world the daily struggle to 

access water is a constant 

drain on the human, 

financial and physical 

assets of poor households
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classified as enjoying access to water if they have 
available at least 20 litres a day of clean water from 
a source less than 1 kilometre from their home. 
Technology broadly defines whether the source 
meets the criteria of being improved. In-house 
connections, standpipes, pumps and protected 
wells are all defined as improved. Water acquired 
from vendors and water trucks, along with water 
drawn from streams or unprotected wells, is not. 

The distinction between improved and un-
improved is clear-cut and convenient for inter-
national reporting purposes. It is also a deeply 
misleading guide to reality on the ground. In the 
real world of water-insecure households the sim-
ple border between improved and unimproved 
water is illusory. For millions of poor households, 
daily water use patterns combine recourse to im-
proved and unimproved water. Women living 
in slums in the Indian city of Pune report using 
water from public taps (an improved source) for 
drinking but going to a canal for washing. Re-
search in Cebu, Philippines, found five patterns 
of water use among households not connected 
to the main water network (table 2.1). In urban 
slums and rural villages poor households might 
draw water from a protected well or standpipe 
for part of the year but then be forced to draw 
water from rivers or streams during the dry sea-
son. The configuration of water used in any one 
day will depend on factors ranging from price to 
availability to perceptions of quality.

While the global reporting system may pro-
vide useful insights, it is something of a statis-
tical artefact. Consider Jakarta. Global report-
ing systems indicate that almost 90% of urban 
residents in Indonesia have access to improved 
water. However, household surveys show that 
almost two in every three people in Jakarta use 
multiple sources of water, including shallow and 
deep wells (both protected and unprotected), 
standpipes (improved) and water vendors (un-
improved). The three most frequently cited 
combinations were groundwater and vendors, 
utility and groundwater, and utility and ven-
dors (figure 2.1). 

Why this diversity of demand? Use of water 
sources varies temporally and seasonally, due 
to changes in water quality and pressure. Low 
pressure and irregularity of supply in the piped 

network mean that households in Jakarta seek 
a backup source—usually a shallow well. But in 
many urban areas groundwater cannot be used 
for drinking because of salination or pollution. 
Groundwater is used only for cleaning or washing 
or to reduce water costs to more affordable levels. 

What emerges from research across a large 
group of countries is that patterns of water use 
are far more complex and dynamic than the static 
picture presented in global reporting systems. 
Real-life patterns constantly adjust to take into 
account concerns of water quality, proximity, 
price and reliability. In Bangalore, India, close to a 

Main source of water

Share of 
population	

(%) Main use Comments

Type 1
Vendors

4
All purposes (drinking,  
cooking, washing)

Most of these users live in isolated  
areas and have no other choice 
available

Type 2
Public well

34 All purposes —

Type 3
Well

15
About half use it for  
all purposes

About half use it for nonpotable 
purposes only and get drinking 
water from a neighbour connected 
to the water system

Type 4
Public standpipe

8
Two-thirds use it for 
 all purposes 

One-third reserve it for drinking, 
using water from a public well for 
washing and laundry. A few occa-
sionally buy water from a neighbour 
connected to the water system.

Type 5
Neighbour connected  
to water system

38
About half use it for  
all purposes

About half use it only for drinking 
and cooking, relying on a public 
well for other purposes.

Table 2.1	 Cebu, Philippines: patterns of water use among
	 households not connected to the main water network

Source: Verdeil 2003a. 

Figure 2.1 Most households in Jakarta get 
their water from multiple sources

0 20 40 60 80 100

Share of households, 2005 (%)

Source: Bakker and others 2006.
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third of households within the area served by the 
Bangalore Water Supply and Sewerage Board use 
public taps. Within this group 7% have no other 
source of water. The remainder use water from 
public taps and groundwater along with the water 
piped into the household. More than half of these 
households report having access to network water 
only three days a week on average. Daily supply 
is about seven hours during the rainy season and 
four hours during the dry season.4

Beneath the complex patterns of water use in 
most cities in the developing world, inequalities 
based on wealth and location play a central role in 
structuring water markets. As chapter 1 showed, 
there are deep divisions within countries in access 
to water sources categorized as improved. Being 
poor dramatically increases the likelihood of de-
pendence on an unimproved water source—and 
the associated health risks attached to that depen-
dence. More than 70% of people lacking access to 
improved water survive on less than $2 a day, and 
about half of this group survive on less than $1 a 
day. In many countries income is a strong predic-
tor both of access to improved water and of the 
type of technology used to collect water. 

Getting water from multiple providers

In the developed world people usually get their 
water from a single provider. In most of the 
developing world people get water from a bewil-
dering array of service providers. The primary 
network, usually operated by a single citywide 
utility, functions alongside a wide variety of pro-
viders, many of them intermediaries between 
the utility and the household. Any consider-
ation of water access has to start by looking at 
the patchwork quilt of provision.

Water utilities are authorized by govern-
ments to deliver water through the network of 
pumps and pipes that constitute the city’s formal 
water system. The main market for these utili-
ties is usually household users with pipes in their 
homes, and businesses. But connection rates 
vary widely—and are heavily skewed towards 
high-income neighbourhoods. In cities such 
as Dar es Salam, Tanzania, and Ougadougou, 
Burkina Faso, fewer than 30% of households are 
connected.

For many poor households the point of 
contact with the utility network is not a private 
household tap but a standpipe. Since most stand-
pipe users are from low-income households, this 
source is a water lifeline for poor urban house-
holds across the cities of the developing world. 
Some 30% of households report collecting 
water from standpipes in Nouakachott, Mau-
ritania, and 49% in Bamako, Mali. In Dakar, 
Senegal, standpipes serve half the population 
without private piped water.5 Similarly, in Ou-
gadougou utility provision covers an estimated 
80% of households, with standpipes accounting 
for two-thirds of the total. 

Similar patterns emerge in other regions. 
When poor people in South Asia have access to 
piped water, it is far more likely to mean access 
to a public tap or standpipe than to water piped 
into the home. For instance, in the Indian city of 
Bangalore the Water Supply and Sewerage Board 
reaches about 80% of the population, about 73% 
of which have private taps. However, the poorest 
households use public taps on a regular basis. For 
the richest households that share falls to 3%.6 In 
Kathmandu, Nepal, the municipal water utility 
reaches about three-quarters of the population, 
but half of the poor depend on public taps.7

Standpipes can be thought of as a resale outlet 
for utility water. These outlets can be managed by 
neighbourhood committees or other local orga-
nizations or by individuals under contract with a 
municipal provider. But in almost all cases stand-
pipes are just the tip of a resale iceberg. In many 
cities they do not reach all areas, with peri-urban 
locations, slums and more remote districts often 
underserved. Even in areas that are reached, sup-
plies are sometimes insufficient and erratic, with 
rationing applied during dry seasons. Water 
vendors are an important link between poor 
households and the network. Some vendors op-
erate from kiosks, reselling water acquired from 
truckers, who have access to piped water or utility 
standpipes. In the Ghanaian capital, Accra, and 
in Guayaquil, Ecuador, large water tanker fleets 
set off every morning for low-income settlements, 
where they sell to households and intermediar-
ies. Other vendors deliver water from bicycles or 
donkey-drawn carts to areas that have no con-
nection to the utility  network. Precise figures 
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are hard to come by, but for Sub-Saharan Afri-
can cities an estimated 10%–30% of low-income 
households purchase water from neighbours and 
water kiosks.8

In sum, poor urban households with lim-
ited or no access to the formal network get their 
water from several sources. Apart from rivers 
and streams, these sources include a variety of 
vendors such as water truckers, private standpipe 
operators, water kiosk operators and agents de-
livering water. While the debate continues over 
public or private water provision, in the real 
world poor households are already operating in 
highly commercialized private water markets—
markets that deliver (often poor quality) water at 
exceptionally high prices.

Climbing the price ladder 
in urban slums

Water resellers extend the coverage of the piped 
network. By bringing water to people they pro-
vide a service that produces important bene-
fits for households—but they do so at a price. 
That price rises with distance from the utility, 
as defined by the number of intermediaries 
between the network and the end consumer. 

Having a regular supply of clean water piped 
into the household is the optimal type of pro-
vision for human development. Cross-country 
experience suggests that households with water 
delivered through one tap on a household plot 
(or within 100 metres) typically use about 50 
litres of water a day, rising to 100 litres or more 
for households with multiple taps.9 Household-
level research in urban areas of Kenya, Tanza-
nia and Uganda found that families with piped 
water in the home used an average of three times 
as much water as families without piped water.10 
Water in the home also eliminates the need for 
women and young girls to collect water. 

Household connections to a utility also offer 
financial benefits. In unit price terms, utility 
water is by far the lowest cost option. Because of 
economies of scale once the network is in place, 
the marginal cost of delivering each additional 
unit of water falls sharply. Subsidies are another 
important price-reducing mechanism: utilities 
are usually the gatekeeper for a wide range of 

direct and indirect subsidies that keep the price 
of water well below cost. 

Every step removed from the household tap 
option adds a twist to the price spiral (figure 
2.2). Water vendors often act as a link between 
unconnected households and the utility. In 
some cases water is purchased from the utility 
and sold on to households. Private standpipe 
operators are an example. In other cases water 
is purchased from the utility and sold to inter-
mediaries, who in turn sell to households. In 
Accra, for example, private water tanker com-
panies purchase utility water and sell it on to a 
wide range of intermediaries who deliver water 
to slum neighbourhoods. 

As water passes through the marketing 
chain, prices ratchet up. Water delivered through 
vendors and carters is often 10–20 times more 
costly than water provided through a utility 
(table 2.2). In Barranquilla, Colombia, the aver-
age price of water is $0.55 per cubic metre from 
the utility and $5.50 from truckers. Similarly, in 
the slums of Accra and Nairobi people buying 
water from vendors typically spend 8 times as 
much per litre as households with piped water 
supplied by utilities. 

Large price differences are sometimes in-
terpreted as evidence of profiteering, but that 
interpretation is flawed. In some cases large-
scale water trucking companies or kiosk opera-
tors might be in a position to generate exces-
sive profits. But the underlying causes of water 
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Figure 2.2

US$ per cubic metre of water

Public utilities provide the 
cheapest water

Public
utilities

Private
networks

Vendors Tanker
trucks

Water
carriers

Source: Kariuki and Schwartz 2005.

Note: Based on a literature review of data from 47 countries and 93
locations.
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price inflation between the utility and poor 
households can be traced to wider structural 
causes. Resale prices rise with distance, because 
transport costs are high for informal slums and 
peri-urban areas that are far from resale points 
or located in hard to reach places. They also rise 
with the number of transfers between interme-
diaries, as each agent adds its profit margin. 

Standpipe users are not immune to the 
price spiral. While standpipes may be used 
overwhelmingly by poor households with the 
least ability to pay, prices are usually a multiple 
of those charged for water piped into house-
holds. In Dakar, one study found that users of a 
standpipe were paying 3.5 times the social tariff 
rate applied to low-income families connected 
to the network.11 This is not uncommon. Evi-
dence from other countries—including Benin, 
Kenya, Mali and Uganda—shows that people 
who buy water at standpipes typically face the 
same prices as those paid by high-volume con-
sumers. These are twice those for basic domestic 
water use in Benin, three times in Mali and five 
times in Côte d’Ivoire and Mauritania.12

Concern over transforming water into a com-
modity has been a powerful reaction to privati-
zation and, more broadly, to the commercializa-
tion of water utilities. At one level, that concern 
is justified. As a source of life, water should not 
be treated as a commodity. Nor should it be 
traded in markets governed by the same prin-
ciples as, say, markets for luxury cars or toys. Yet 
the hard fact remains that millions of the world’s 
poorest and most vulnerable people are already 
operating in markets that treat water as a com-
modity and that skew prices against them.

Why tariffs matter

Water tariffs shape the access to water of poor 
households. Most governments regulate tar-
iffs to achieve a range of equity and efficiency 
objectives. They are designed to provide water 
that is affordable to households and to generate 
enough revenues to cover part or all of the costs 
of delivery. The problem in many cases is that 
tariff structures intended to enhance equity 
have the opposite effect.

There are important variations across coun-
tries in tariff design (figure 2.3). In some cases—
Dhaka, Bangladesh, is an example—a flat rate is 
applied to all users, whatever volume of water 
they use. Such structures, which provide no in-
centives for water conservation, are commonly 
applied where utilities have little capacity to 
monitor use through meters. More typical is 
the block tariff system, in which prices rise on a 
tiered basis along with the volume of water used. 
Both the number of tiers and the steepness of 
the price increases across tariff blocks can vary. 

Rising block tariffs aim to achieve several 
public policy goals. A low or zero tariff applied 
to the first block can enhance affordability. For 
example, Durban, South Africa, provides 25 li-
tres of water a day free of charge13—the lifeline 
or social tariff—with a steep increase above this 
level. This is an important part of the legisla-
tive framework for acting on the right to water 
discussed in chapter 1. Higher tiers aim at en-
abling utilities to increase efficiency, by creating 
disincentives for overuse, and at mobilizing rev-
enues to cover costs. Block tariffs thus create the 
potential for aligning revenues with the costs of 

Table 2.2	 Independent water providers: important but 	
	 expensive actors in Latin American cities

City

Households served 	
by independent 	

providers	
(%)

Average price	
(US$ per cubic metre)

Type of providerIndependent providers Utility

Cordoba, Argentina 15–20 1.25–2.50 0.54 Network

Asuncion, Paraguay 30 0.30–0.40 0.40 Small network

Barranquilla, Colombia 20–25 5.50–6.40 0.55 Truckers

Guatemala City >32 2.70–4.50 0.42 Truckers

Lima, Peru 26–30 2.4 0.28 Truckers

Source: Solo 2003. 
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service provision, facilitating a sustainable fi-
nancing model, while at the same time provid-
ing water for basic needs at below the cost of 
operations and maintenance. 

Many countries apply a low tariff for an ini-
tial volume of water, though few countries fol-
low South Africa’s policy of free water. The size of 
the baseline tariff and of the increments between 
blocks varies across countries. Increments are par-
ticularly high in countries such as Burkina Faso 
and Senegal, while Bangalore, India, has limited 
price increases up to a high level of use. 

Under the right conditions rising block tariffs 
can enhance water access and equity. But outcomes 
depend on a range of factors. In many utilities tar-
iffs are set far below the levels needed to meet the 
overall costs of operation and maintenance. In ef-
fect, this delivers a subsidy to all households with 
private tap connections. On the other side of the 
balance sheet, the shortfall between revenue and 
cost will be reflected in transfers from govern-
ment, rising debt, reduced spending on mainte-
nance or a combination of the three. 

Whether utility subsidies are progressive 
depends on the profile of households con-
nected to the utilities: the lower the propor-
tion of poor households connected, the less 
progressive the subsidy. Providing a subsidized 
social tier is an effective strategy for reaching 
low-income households only if they are con-
nected. And cross-subsidies from high-con-
sumption (and high-income) to low-consump-
tion (low-income) households are effective only 
if a sufficient number of customers use the 
higher blocks. An obvious danger is that exces-
sively high prices will drive users to alternative 
sources of provision.

Block tariffs can create structural disadvan-
tages for the poor. This is because the private 
operators and intermediaries that supply house-
holds without private connections typically 
purchase water in bulk at the top price tiers. 
Standpipe operators, water vendors and truck-
ers are thus reselling the highest cost water sold 
by utilities. Similarly, when poor households 
group together to share a metered connection, a 
common arrangement in many countries, their 
aggregate consumption level pushes them into 
the higher price tiers.

If informal water markets are so unfavour-
able to the poor, why not switch demand from 
intermediaries to formal network providers? 
Connection fees provide one part of the expla-
nation. These vary widely but average about $41 
in South Asia and $128 in Latin America. In 
Sub-Saharan African countries such as Benin, 
Kenya and Uganda connection fees exceed 
$100.14 And the fees generally rise with distance 
from the network. For poor households without 
access to credit markets, costs on this scale pres-
ent an impenetrable barrier. The average cost of 
connection for households in the poorest 20% of 
the population ranges from about three months’ 
income in Manila to six months in Kenya and 
more than a year in Uganda. 

Legal barriers are often added to the financial 
ones. Many utilities, to secure returns on their 

Dhaka

Nairobi

Bangalore

Durban

Dakar

Utility water prices usually 
rise with volume

Figure 2.3

Step increases in block water tariffs, 2001–05 (US$)

Source: ADB 2004; Vircoulon 2003; WSP–AF 2005c.
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investments to expand the network, will provide 
water only to households with formal property 
titles. Yet more than a billion people live in for-
mally unauthorized urban and peri-urban areas 
in developing countries. With 80%–90% of 
population growth expected in urban areas in 
developing countries, this is a service delivery 
constraint that will tighten over time. Abidjan, 
Côte d’Ivoire, the most prosperous city in West 
Africa, has more than 80 unauthorized residen-
tial areas. An estimated quarter of the popula-
tion of Ouagadougou resides in unauthorized 
areas, making them ineligible to receive basic 
water services.15 As urbanization draws more 
people from the countryside into informal set-
tlements, failure to recognize residency rights 
could become an increasingly important barrier 
to the realization of the Millennium Develop-
ment Goal for water. Indeed, this problem is al-
ready implicated in the falling urban coverage 
rates for some cities (see chapter 1).

Beyond the immediate barriers stand more 
fundamental constraints. Compared with rich 
countries, in many developing countries the 
formal water network has limited reach. Water 
and sewerage networks were not created to reach 

the poorest parts of cities or to provide universal 
access (box 2.1). Rather, they were designed to 
cater to the interests of elites. 

Efforts to break out of the enclave model in-
herited from the colonial period have met with  
varying degrees of success. But there are some re-
current problems. Many utilities have been locked 
in a cycle of underfinancing, undermaintenance 
and underexpansion. With tariff revenues falling 
far short of the level needed to maintain the net-
work, there is no money to finance expansion to 
unserved households on the scale required. Many 
developing countries also face an acute form of 
the dilemma faced by rich countries more than a 
century ago: how to extend access to poor house-
holds without raising tariffs to prohibitive levels. 
Unlike rich countries during the crucial phase 
of their development, most developing countries 
lack financial resources to resolve the dilemma 
through public finance, even if they have the po-
litical will to do it.

While this section has focussed on the spe-
cific problems facing poor households, they are 
not the only constituency affected. In many 
developing countries households connected to 
utilities may have access to nominally cheap 
water, but they face acute problems in the regu-
larity of supply. Shortages have pushed a grow-
ing number of middle-income households into 
informal water markets and self-provision. Per-
haps more than in any other area, water is a sec-
tor in which the poor and the nonpoor have a 
shared interest in investment to expand the net-
work and improve efficiency to ensure regular 
supply.

Rural poor—the last in line

As in urban areas, so in rural areas, safe, acces-
sible and affordable water brings a wide range of 
benefits for health, education and livelihoods. 
Gains for gender equity tend to be even more 
pronounced in rural areas because women and 
young girls spend more time collecting water, 
especially during the dry season. For gains in 
human development, and improvements in the 
lives of the poor, investments in rural water have 
few rivals. Yet in most developing countries 
rural areas have far lower rates of coverage. Why 

Historical legacy does not determine the state of today’s water and sanitation infra-

structure in developing countries—but it weighs heavily. In Europe and North Amer-

ica the political goal was to achieve rapid progress towards universal access. That 

goal drove financing and technology. Not so in much of the developing world.

Consider Lagos, Nigeria. At the beginning of the 20th century the European 

business and political elite in the city invested in an urban water and sanitation infra-

structure. But this was concentrated in wealthy enclaves. Early efforts to extend the 

infrastructure to poorer districts were swiftly abandoned in the face of rising costs 

and in favour of a strategy of segregation. Similar patterns of inclusion and exclu-

sion characterized cities from Puebla to Jakarta and Algiers. This development 

model failed to achieve universal access for the public good and instead generated 

segregation and elite havens of water security.

Financing followed a similar model. In Latin America elites financed invest-

ments in water and sanitation through taxes, with tariffs set below operating costs. 

As one author describes it, it was a “system running structural deficits, operat[ing] 

on ad hoc, piecemeal and emergency interventions, loans and subsidies from 

the national, state or international lending bodies. From the very beginning, the 

high cost of urban engineering works required high levels of (usually external) 

financing, while the political and economic forces demanded low water prices” 

(Swyngedouw, p. 37).

Box 2.1	 The burden of history: many networks  
were not designed to reach the poor

Source: Gandy 2006; Bakker and others 2006; Swyngedouw 2006; Chikhr Saïdi 2001.

Box 2.1
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has the rural-urban divide outlined in chapter 1 
been so difficult to bridge? 

Financial cost is not the most obvious barrier. 
The per capita costs of providing clean water are 
highest in urban areas and in sparsely populated 
rural areas, but on average expanding coverage 
costs less in rural areas than in high-density urban 
areas. Three distinctive features of rural water 
provision help to explain the low coverage:
•	 Local scarcity. At a national level water scar-

city is seldom a problem, but the rural poor 
often live in dry areas subject to seasonal 
shortages. In northern Kenya, the Sahel 
region and drought-prone areas of Gujarat 
in India wells run dry for long periods. In 
semi-arid areas of western Nigeria water 
collection times increase from four to seven 
hours in the dry season. Time-poverty is one 
consequence of seasonal scarcity (box 2.2).

•	 Communities and providers. In most rural 
areas communities provide, maintain and 

expand water systems. Especially in arid or 
semi-arid areas, this requires high levels of 
community mobilization. Local govern-
ment bodies, rather than large municipal 
providers, are often gatekeepers for bore-
holes and handpumps. The accountability of 
these bodies, and the strength of community 
water user associations, influence coverage.

•	 Politics and poverty. Beyond financing and 
technical questions, rural communities 
carry the twin burden of high poverty and 
low political influence. Highly dispersed 
rural populations, especially in marginal 
areas, have little influence over the institu-
tional choices that shape decisions and set 
priorities for resource allocation. 
Most poor rural households get their water 

from a variety of sources. Unimproved sources—
lakes, streams, rivers—figure prominently. 
Protected village wells are the most common im-
proved water sources. Efforts to expand coverage 

One of the greatest returns to improved access to water is in the 

time savings for women and girls and the expansion of their choices. 

Water collection is part of a gender division of labour that reinforces 

inequality within households, contributes to time-poverty and re-

tards the human development prospects for a large section of the 

world’s people. 

Social and cultural norms influence the household division of 

labour. In developing countries looking after children, caring for the 

sick and elderly, preparing food and collecting water and firewood 

are tasks dominated by women. Norms in this case translate into 

unequal working hours between men and women: time surveys in 

Benin, Madagascar, Mauritius and South Africa point to weekly dif-

ferences ranging from five to seven hours.

Fetching water is part of the gender inequality. In rural Benin 

girls ages 6–14 spend an average of one hour a day collecting water 

compared with 25 minutes for their brothers. In Malawi there are 

large variations in the amount of time allocated for water collection 

based on seasonal factors, but women consistently spend four to 

five times longer than men on this task.

Why does this matter for human development? Time is an 

important asset for the development of capabilities. Excessive 

time demands for essential labour lead to exhaustion, reduce the 

time available for rest and child care and limit choice—they re-

duce the substantive freedoms that women enjoy. They also pose 

no-win choice dilemmas. Should a woman care for a sick child or 

spend two hours collecting water? Should girls be kept home from 

school to collect water, freeing time for mothers to grow food or 

generate income? Or should they be sent to school to gain the 

skills and assets to escape poverty? 

Time-poverty also contributes to income poverty. It reduces 

the time available for participation in income generation, limits the 

scope for women to take advantage of market opportunities and 

impedes their ability to expand capabilities and skills, reducing 

future economic returns.

Box 2.2	 Water, gender and time-poverty 

Source: Wodon and Blackden 2006.

Women face a heavier time burden collecting water, particularly in rural areas (minutes per day) 

Benin, 1998 Ghana, 1998/99 Guinea, 2002/03 Madagascar, 2001

Women Men Women Men Women Men Women Men

Urban 16 6 33 31 10  3 16 10

Rural 62 16 44 34 28 6 32 8

National 45 12 41 33 23 5 27 9
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have focussed on boreholes and pumps. More 
than in urban areas, success depends on the will
ingness and capacity of communities to contrib-
ute labour and finance for maintenance—and 
on the responsiveness of service providers to de-
mands for appropriate technology. 

As in urban areas, data on improved tech-
nologies can overstate real coverage by a con-
siderable margin. Inadequate maintenance of 
infrastructure, insufficient training for repair 
works and inadequate financial resources for 
operation have eroded the rural water supply 
systems in many countries. A survey in Ethio-
pia, to take just one example, found that 29% of 
handpumps and 33% of mechanized boreholes 
in rural areas were not functioning because of 
maintenance problems.16 In Rwanda an esti-
mated one-third of the rural water infrastruc-
ture requires urgent rehabilitation. Beyond me-
chanical factors the main source of breakdown 
in rural areas has been the failure to involve rural 
communities—especially women—in selecting, 
siting and managing improved technologies.

If safe water is often scarce in rural areas, 
free safe water is an even rarer commodity. The 
use of village water points and water committees 
requires contributions of labour (digging wells) 
and cash to cover the maintenance and capital 
costs of pumps and well materials. In a typical 
cycle a village water committee raises funds to 

construct a borehole and purchase a handpump. 
Rights to draw water require payment of an ini-
tial membership fee and a monthly fee to cover 
the costs of operations and maintenance.

The human and economic costs of inad-
equate coverage in rural areas are high, reflect-
ing the importance of water to human devel-
opment. The health benefits from improving 
coverage include reductions in the incidence of 
diarrhoea and other diseases. In the Indian state 
of Kerala research following implementation of 
seven rural water projects found that the inci-
dence of waterborne diseases fell by half in the 
five years after the construction of deep wells, 
with no change in nonproject areas.17 The same 
survey also reported a decrease in household 
expenditure on water purchased from vendors. 
About half the families covered by the pro-
gramme were spending on average 12% of a pov-
erty-threshold income to purchase water from 
vendors. Following implementation, the average 
fell to 4%, releasing resources for expenditure in 
other areas. 

Apart from direct financial gains, easier ac-
cess to safe water reduces demands on women’s 
time and opens up income-generating oppor-
tunities. In Sri Lanka rural households in one 
donor-supported programme reported saving 
30 hours a month—three days’ work in a typi-
cal village.18

Managing the network for efficiency and equity

Water networks are among any country’s most 
precious assets. How those assets are managed 
and operated is critical to human development, 
especially in countries facing grave water secu-
rity challenges. In many of the world’s poorest 
countries utility networks reach only a small 
fraction of the very poorest people. Chronic 
underfinancing, low efficiency and a limited 
capital base for expanding the network ensure 
that the system remains an enclave.

In recent years the balance of private and 
public sector involvement in water has been vi-
gourously debated. Some argue that increased 
private sector involvement is an automatic 
route to more and better services per dollar, 
along with greater accountability and trans-
parency. Others claim that water is an essen-
tial public good and that the human right to 
water is fundamentally at odds with market 
principles.

Easier access to safe 

water reduces demands 

on women’s time and 

opens up income-

generating opportunities
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Evidence points to some more prosaic con-
clusions. Private involvement is not the bright 
line between success and failure in water provi-
sion. Nor is it a guarantor of market efficiency. 
Water provision through a network is a natu-
ral monopoly, reducing the scope for efficiency 
gains through competition and making effective 
regulation to secure consumer interests an im-
perative. The key role of regulation in this con-
text is to create competitive pressures, set prices 
and quality standards, establish targets for in-
vestment and maintenance and ensure that the 
benefits of efficiency gains are passed on to con-
sumers. Under the right institutional conditions 
the private sector can provide the technologies, 
skills and resources to enhance access to water. 
But creating these conditions through effective 
regulatory institutions is a complex affair that 
goes beyond passing laws and adopting models 
from other countries.

Decisions about the appropriate public-
private mix have to be taken case by case on 
local values and conditions. The challenge for 
all providers, public and private, is to extend 
access and overcome the price disadvantage 
faced by poor households.

Public providers—key to 
provision and financing

Current debates on water provision have a 
long history. At the start of the 19th century 
in Europe and the United States, private com-
panies were the major providers of water. The 
idea that the state should stay out of service 
provision in the interests of keeping taxes low 
was widely accepted. By the end of the century 
private operators had been displaced by munici-
pal providers or were subject to stringent reg-
ulation.19 Water was seen as too important to 
public health, national prosperity and human 
progress to be left to companies whose objective 
was to maximize profit rather than to optimize 
social returns.

More recently, the roles of public and pri-
vate providers have been a source of much heat 
in public debate, but considerably less light. In 
some respects the intensity of the debate has 
been curiously out of step with reality. While 

the number of people served by private water 
companies has grown—from about 51 million 
in 1990 to nearly 300 million in 2002—public 
water companies account for more than 70% of 
total investment globally, and fewer than 3% of 
people in developing countries receive water or 
sanitation services that are fully or partially pri-
vate.20 In Brazil 25 of 27 state capitals are served 
by public companies, and only 2 by partially 
privatized companies.21

The weakness of public providers in many 
countries is clearly part of the problem in water 
provision. The source of that weakness varies, 
though poor governance and the infrastructure 
decay caused by underinvestment are recurrent 
themes. Governance structures have a central 
role. Many public utilities operate a top-down 
service provision model that is neither transpar-
ent nor responsive to the needs of users. To the 
extent that any accountability operates, it is to-
wards political power brokers, not the communi-
ties being served (or bypassed) by the utility. Op-
erations, in many cases, combine inequity with 
inefficiency. Much of the water that public utili-
ties provide is unaccounted for, either because it 
leaks out of pipes that have not been maintained 
or because of defective billing systems. 

Low revenue in turn fuels a vicious cycle 
of deteriorating assets, water losses, low rev-
enue collection, low investment and further 
infrastructure deterioration. In cities such as 
Delhi, Dhaka22 and Mexico City23 about 40% 
of the water pumped into the system leaks out 
of corroded pipes or is sold illegally. Lost water 
translates into lost revenues for maintaining 
or expanding the network. However, none of 
these problems are confined to the public sec-
tor. Private utilities in the United Kingdom, for 
example, have been repeatedly fined by regula-
tors for failing to reduce leakage levels. Nor is 
underinvestment a source of inefficiency only 
in poor countries. The US Environmental Pro-
tection Agency estimates that $68 billion will 
be needed over the next two decades just to re-
store and maintain existing water utility assets 
in major US cities.24 

Utility pricing is a central part of the financ-
ing problem in many developing countries. Tar-
iffs are often set to cover only a small part of 

The challenge for all 
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operating costs. A study of Asian water utilities 
at the end of the 1990s found that operating in-
come in 35 of 49 providers did not meet opera-
tions and maintenance requirements.25 With-
out public investment to fill the gap, this is a 
prescription for decay. Increased cost-recovery 
from households with the capacity to pay would 
mobilize revenue for maintenance and associ-
ated efficiency gains, while generating funds to 
support demand among households that are un-
able to pay. But all too often public utilities are 
more concerned with providing cheap water to 
the wealthy than affordable water to the poor.

Water utilities cannot be considered in isola-
tion. How well public providers meet standards 
for efficiency, equity and accountability is con-
ditioned by the wider political culture of service 
provision—and by wider public investment poli-
cies. In most rich countries the capital investment 
for infrastructure in water comes from public 
investment or from private investment backed 
by government guarantees. In many developing 
countries inefficiencies in the water sectors can 

be traced in part to chronic underfinancing of 
the network over a very long period.

Acknowledging the failures of some pub-
lic utilities does not imply that success requires 
private sector provision. Some public utilities in 
developing countries meet or surpass the oper-
ating standards of the best performing private 
companies. Public utilities in Singapore lose less 
water than private utilities in the United King-
dom. In Porto Alegre, Brazil, utility reform 
produced gains in efficiency and democratic 
accountability (box 2.3). The city’s municipally 
owned water department provides households 
with universal access to safe, affordable water—
and dramatically improved revenue collection 
rates and reduced water losses. Political and fi-
nancial autonomy and transparency have con-
tributed critically to success. 

As Porto Alegre demonstrates, utility re-
form can enhance performance without changes 
in ownership. This is not an isolated example. 
In Sri Lanka the National Water Supply and 
Drainage Board emerged as an efficient provider 

With 1.4 million people Porto Alegre, the capital of the state of Rio 

Grande do Sul in Brazil, has one of the lowest infant mortality rates 

in the country (14 deaths per 1,000 live births in a country where the 

national average is 65) and a human development index compara-

ble to that in rich countries. Effective municipal governance in water 

supply and sanitation has played a big part in this success story.

Municipal water providers have achieved universal access to 

water. Prices for water—$0.30 a litre—are among the lowest in the 

country. Meanwhile, wastewater treatment has increased from 2% 

in 1990 to almost 30% today, with a target of 77% in five years. Effi-

ciency indicators are similar to those in the world’s best performing 

private companies. The ratio of employees to household connec-

tions, one widely used efficiency indicator, is 3:1,000. That ratio is 

20 for Delhi and 5 for private companies in Manila.

The operating conditions of the Municipal Department of Water 

and Sewerage (DMAE), wholly owned by the municipality of Porto 

Alegre, help to explain the success:

•	 A separate legal entity, it enjoys operational and financial 

autonomy. 

•	 Ring-fenced, it receives no subsidies and is financially 

self-reliant.

•	 Financially independent, it can borrow for investment without 

municipal support.

The operating mandate combines social and commercial ob-

jectives. The utility pursues a no-dividend policy: all profits are re-

invested into the system. Its tax exemption allows it to keep water 

rates low. And it is required to invest at least a quarter of its annual 

revenue in water infrastructure. 

Why has Porto Alegre achieved universal access despite a high 

concentration of poverty among its customers? Partly because 

prices are low on average and partly because low-income house-

holds, welfare institutions and residents of state and municipal hous-

ing projects for the disadvantaged are charged a social rate less than 

half the basic rate. The utility’s governance structure combines regu-

latory oversight with a high level of public participation. The general 

director is appointed by the mayor, but a deliberative council—made 

up of engineers, medical staff, environmentalists and representatives 

of a wide range of civil society organizations—exercises manage-

ment oversight and has the power to rule on all major decisions. 

Porto Alegre’s participatory budget process provides a form of 

direct democracy with 44 public meetings each year in 16 areas of the 

city. Participants vote on their priorities and hear submissions from 

managers in six core areas, one of them water. As a prelude billboards 

are placed in public places showing actual spending against planned 

spending, as well as the investment plan that follows the process. The 

public scrutiny of the municipal budget and the priority attached to 

water create strong incentives for high quality service delivery.

Source: Viero 2003; Maltz 2005. 

Box 2.3	 Public services can work—Porto Alegre’s Department of Water and Sewerage shows how



	h uman de velopment report 2006	 91

2

W
ater for hum

an consum
ption

following governance reforms that improved 
coordination among agencies and enhanced fi-
nancial performance.26 Water utilities in India 
are sometimes uniformly characterized as inef-
ficient. But in Hyderabad the water utility has 
increased coverage and improved performance 
in revenue collection, repairs and service provi-
sion.27 In many countries there are large varia-
tions in efficiency within the public sector. In 
Colombia, for example, the utilities serving Bo-
gota and Medellin meet high standards of effi-
ciency, while public municipal companies serv-
ing towns on the Caribbean coast operate at the 
other end of the efficiency spectrum. 

What then are the key requirements for 
utility reform? While circumstances vary, suc-
cessful public utilities typically operate in a 
public policy environment that meets four key 
conditions:
•	 Ring-fencing and financial autonomy to 

guard against political interference in the 
allocation of resources. 

•	 Participatory and transparent policymaking 
to support accountability. 

•	 Separation of the regulator and the ser-
vice provider, with the regulator overseeing 
and publishing well defined performance 
standards. 

•	 Adequate public financing for the expansion 
of the network, along with a national strat-
egy for progressing towards water for all. 
These conditions are as relevant to the gov-

ernance framework for private companies as 
they are for public utilities. As argued below, 
creating these conditions is difficult, though the 
empowerment of citizens through a legislative 
framework for reform can play a critical role. 

Private providers—
beyond concessions

Introducing competition for the right to oper-
ate the main water network has been central to 
reform in many developing countries. The cre-
ation of concessions has been at the core of the 
debate. However, private involvement stretches 
across a far broader spectrum. 

The diversity in public-private partner-
ships cautions against lumping all private sec-
tor involvement under the general heading of 
“privatization”.

The terms on which the private sector enters 
water markets are important on several levels. 
A complex array of market arrangements are 
possible (table 2.3). These arrangements have 
implications for ownership only in the case of 

Option Ownership Management Investment Risk
Duration 
(years) Examples 

Service contract Public Shared Public Public 1–2 Finland, Maharashtra ( India) 

Management contract Public Private Public Public 3–5
Johannesburg (South Africa), 
Monagas (Venezuela), Atlanta 

(United States)

Lease (affermage) Public Private Public Shared 8–15
Abidjan (Côte d’Ivoire), Dakar 

(Senegal)

Concession Public Private Private Private 20–30

Manila (Philippines), Buenos 
Aires (Argentina), Durban (South 
Africa), La Paz-El Alto (Bolivia), 

Jakarta ( Indonesia)

Privatization
(state divestiture)

Private Private Private Private Unlimited Chile, United Kingdom

Source: Jaglin 2005.

Table 2.3	 Private participation in water networks takes many forms...

The diversity in public-

private partnerships 
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full privatization. More broadly, the terms on 
which governments contract with the private 
sector influence management structures, in-
vestment patterns and the distribution of risk. 
Concessions transfer management, risk and re-
sponsibility for investment to the private sector, 
while other public-private arrangements involve 
contracting-out some aspects of management or 
operations of water networks. 

Privatization (full state divestiture) is rare
Few countries—France is one—have a long his-
tory of private water management. Chile priva-
tized in the 1980s, but only after access to water 
was almost universal. Since then, the country 
has been a strong performer in both efficiency 
and equity. The United Kingdom was a late 
privatizer, with public utilities sold off at the end 
of the 1980s—ushering in an interest in water 
privatization in many developing countries. 

The record since then has been mixed. Over 
the decade following privatization water compa-
nies in the United Kingdom made profits well in 
excess of predictions, paying dividends to share-
holders well above average stock market returns. 
This drained an undervalued asset of scarce capi-
tal resources needed for development. The ab-
sence of any explicit mechanism for sharing the 
benefits of performance gains between sharehold-
ers and consumers—and what were seen as exces-
sive profit margins—brought criticism. It also led 
to the development of a strong, independent reg-
ulatory body to protect consumer interests, es-
tablish investment targets and monitor efficiency 
gains.28 However, serious problems remain as a 
result of inadequate investment and high levels 
of water losses. The UK experience shows that 
the design and sequencing of regulatory reform 
are difficult, even in countries with a highly de-
veloped institutional capacity. In the rush to sell 
off public assets the public interest suffered as a 
result of privatization, though enhanced regula-
tion has addressed some of the failures. 

Concessions have been widely tried 
and tested, with mixed results
In the 1990s concessions were the main con-
duit for private investment in water, with for-
eign and domestic private companies assuming 

responsibility for financing and running the 
systems. Some concessions improved efficiency, 
reduced water losses, increased supply, extended 
meters and revenue collection and enlarged cov-
erage. In Morocco, which created four conces-
sions between 1997 and 2002, coverage increased 
(the concessions now serve about half the popula-
tion), as did consumer satisfaction scores.29 The 
East Manila concession expanded the propor-
tion of population receiving 24-hour supply from 
about 15%–20% in 1997 to more than 60% in 
2000 and expanded overall coverage from 65% 
to 88%. As part of a national strategy of water 
for all South Africa transferred a water utility in 
Durban to a concession. Despite concerns about 
equity, there has been marked improvement in 
access among poor households. 

Set against these cases are some spectacu-
larly high profile failures.30 In Cochabamba, 
Bolivia, a concession agreement failed in 2000 
in the face of political protests. In Argentina a 
30-year concession agreement collapsed with the 
country’s economy in 2001. The same fate befell 
the concession granted for West Manila, which 
was terminated in 2003. In 2004 a concession 
in Jakarta ended in a court dispute between mu-
nicipal authorities and the company. Enthusiasm 
for concessions has now cooled to the point of 
reluctance by the private sector to enter into any 
deals. Major international companies such as 
Suez, the world’s biggest water company, Veolia 
Environnement and Thames Water are pulling 
back from concessions in developing countries, 
sometimes in the face of pressure from govern-
ment and regulators. For example, Thames Water 
withdrew from the operation of a plant in China 
in 2004, two years after the Chinese government 
ruled that the rate of return was too high.31

So what went wrong? When private compa-
nies enter developed country markets as provid-
ers, they inherit a large infrastructure (paid for 
by past public investments) that provides uni-
versal access in a market defined by fairly high 
average incomes. In developing countries a nar-
row and often dilapidated infrastructure, low 
levels of connection and high levels of poverty 
heighten tensions between commercial viabil-
ity and delivery of affordable water to all. Three 
common failures, linked to regulation, financial 
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sustainability and transparency in contracting, 
can be traced to these constraints (box 2.4): 
•	 Network expansion. A primary objective for 

governments entering concessions has been 
to expand networks. In the Buenos Aires 
concession the number of connections in-
creased but at rates lower than stipulated 
in the contract. Progress was slowest in the 
poorest areas of the city.32 In Jakarta three-
quarters of new connections under the con-
cession were for middle- and upper-income 
households and government and commer-
cial enterprises.

•	 Tariff renegotiation. Water tariffs are in-
tensely political. From a commercial per-
spective revenues from tariffs generate prof-
its for shareholders and capital for future 
investment. But tariff policies designed 
to optimize profits can minimize social  

welfare and generate political unrest. In Co-
chabamba the concessionaire increased tar-
iffs to transfer part of the cost of expanding 
the infrastructure to current water users, 
with explosive consequences. In Buenos 
Aires tariffs were first reduced and then in-
creased six times between 1993 and 2002, 
almost doubling in real terms as the private 
operator sought to combine profitability 
and delivery of targets.

•	 Financing. The lumpiness of capital invest-
ments in water makes credit critical for net-
work expansion. Large external debts were a 
feature of the concession operations in West 
Manila and Buenos Aires. In Buenos Aires 
investments were financed mainly through 
borrowing and accumulated earnings, with 
the equity stake accounting for less than 
5%. With external borrowing in dollars and 

The domino effect of collapsing concessions has fuelled a heated 

debate about the past, present and future role of the private sec-

tor in water provision. While the factors behind the collapses have 

varied, there are instructive lessons to be derived from three key 

cases:

•	 Cochabamba. The 1999 agreement under which the Bolivian 

government awarded a 40-year concession to a consortium 

of foreign companies remains a point of reference. Under the 

1999 Drinking Water and Sanitation Law the government au-

thorized privatization of water provision and ended subsidies. 

Not only did customers have to pay more for their water, but 

peasants in surrounding areas had to start paying for water that 

had previously been available for free from public standpipes. 

The price increases were supposed to contribute to the capital 

costs of building a new dam and purification plant. Protests led 

to the repeal of the 1999 law, the collapse of the concession 

and a court case initiated by one of the companies against the 

Bolivian government.

•	 Manila. The 25-year concessions granted in 1997 for West 

Manila collapsed in 2003. Foreign debt was a key catalyst. 

During the first five years of the concession Maynilad, a joint 

venture between Ondeo, a transnational company, and a Phil-

ippine business group, had operating losses and ran up debt 

of $800 million to finance expansion. Coverage increased from 

58% to 84%, but the East Asian financial crisis boosted debt 

liabilities. When the Metropolitan Waterworks and Sewerage 

System refused to sanction a tariff rate adjustment to cover the 

company’s losses, the concession was terminated.

•	 Buenos Aires. The 30-year concession granted in 1993 to a 

consortium of foreign companies and local business groups 

ended with the Argentine economic collapse. During the bid-

ding the consortium had indicated an intention to cut tariffs by 

29%, but operational losses led to price increases and con-

tract renegotiations. No provisions were made to adjust for ex-

change rate collapses, exposing the consortium to the risks 

associated with heavy external borrowing.

At least three important lessons emerge. The first lesson, most 

powerfully demonstrated in Cochabamba, is that transparency 

matters. No credible attempt was made by the government, the 

companies or the donors and international financial institutions that 

supported the deals to gauge public opinion or consider the views 

of the poor. One consequence was that there were no provisions 

for protecting the customary rights of highly vulnerable indigenous 

people—a factor that became politically explosive. 

The second lesson concerns the tension between commercial 

and social imperatives. Companies undertake concessions to gener-

ate profits for shareholders. But raising tariffs to finance profits and 

investments can damage water security for poor households. It also 

raises the probability of a political backlash that reflects the critical im-

portance of water in the community. Efforts to protect profits by raising 

tariffs to cover the debt liabilities created by hard-currency borrowing 

and currency depreciation were socially and politically unsustainable.

The third lesson is arguably the most important. The complex-

ity of increasing access by the poor was hugely underestimated. If 

the problem had been properly assessed, public finance and sub-

sidized connections would have figured more prominently.

Box 2.4	 What went wrong with concessions? Three failures and three lessons

Source: Slattery 2003; Castro 2004.
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a revenue stream in local currency, the re-
sult was high exposure to foreign exchange 
fluctuations. The East Asian and Argentine 
financial crises created unsustainable debt 
burdens for the West Manila and Buenos 
Aires concessions. The net loss of $1.6 bil-
lion recorded by the concessionaire in Bue-
nos Aires in 2002 was almost entirely the 
product of a devaluation that tripled the 
company’s foreign debt liability.

Other forms of private sector involvement 
While private companies are pulling back from 
concessions, they remain heavily involved in 
a wide range of service delivery operations in 
water. Public-private management remains a 
central theme in debates on water governance. 

Leasing (or affermage) is one common form 
of public-private partnership. Under this model, 
the government delegates management of a pub-
lic service to a company in return for a specified 
fee, commonly based on the volume of water 
sold, while ownership of assets remains with a 
holding company operating for the government. 
Burkina Faso’s National Office for Water and 
Sanitation (ONEA) operates through leasing 
arrangements that cover 36 towns and cities 

across the country. The affermage model is also 
used in Abidjan, Côte d’Ivoire, and in Senegal, 
where urban water is managed through the Sen-
egalese National Water Company (SONES), an 
asset holding company, and Senegalese Water 
(SDE), a private contractor leased to operate 
the system.

Leasing has produced positive results for 
human development in environments where 
governments have established well defined 
goals backed by regulatory capacity. ONEA is 
one of the few utilities in Sub-Saharan Africa 
to develop a strategy for ensuring that stand-
pipes become a source of affordable water for 
the poor. Rates at standpipes are well below the 
maximum tariff (although they are still above 
the minimum tariff). In Senegal the leasing 
contract sets incremental targets for the pro-
vision of standpipe water. The aim is to have 
standpipes account for 30% of connections in 
Dakar and 50% in other towns and to provide 
20 litres per person. In Abidjan the leasing ar-
rangement has increased coverage rates with a 
system administered through a clear regulatory 
framework (box 2.5). There have been serious 
problems in implementation in each of these 
cases. For example, social pricing and subsidies 

The pricing policies applied by utilities can have a marked effect 

on access to water. While performance has been mixed, the private 

utility serving Abidjan, the Water Society of Côte d’Ivoire (SODECI), 

has developed some innovative strategies for expanding access. 

Coverage has increased steadily for the last 10 years in Abidjan and 

in other parts of the country.

SODECI applies three mechanisms to expand access for the 

poor: subsidized household connections, a rising block tariff and 

licensed water resellers in informal settlements. The subsidy for 

household connections comes from a surtax on water bills ad-

ministered by the Water Development Fund (FDE), a public body. 

SODECI charges poor households $40 per connection instead of 

$150. This subsidy, financed from internal resources, reduces the 

dependency on donor contributions and increases sustainability 

in the long run. 

The rising block tariff subsidizes those with lower consumption 

(the poor) and discourages water waste. The unit price applied to 

large consumers is moderate, to encourage them to remain in the 

system. To solve the problem of water provision in illegal settle-

ments, where SODECI is not permitted to operate, the utility licenses 

water resellers. These resellers buy the water at normal tariffs and 

pay a deposit ($300) to reduce the risk of nonpayment. Resellers 

are responsible for investments in extending the network within their 

area and are allowed to recover costs through water sales. Although 

this practice effectively increases coverage, the poor families who 

are the clients of water resellers have to pay twice for the investment 

costs of the network: once on the tariff charged to the reseller to 

obtain the water and again on the final price paid to the resellers, 

who also charge for their investment to supply the neighbourhood. 

Four main lessons emerge from SODECI’s experience: 

•	 Pro-poor strategies need to be well coordinated. 

•	 Cross-subsidies can serve the poor. 

•	 The managerial and financial strength of the utility is more im-

portant than its public or private ownership. 

•	 Good regulation makes the best use of the relative strengths of 

public and private actors.

Box 2.5	 Pro-poor water pricing practices in Côte d’Ivoire

Source: Collignon 2002. 
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in Côte d’Ivoire and Senegal have a mixed re-
cord in benefiting the poorest households. Even 
so, they demonstrate some of the strategies that 
governments can adopt in putting the right to 
water within a practical framework. 

Management contracts represent another 
form of public-private partnerships. These are 
arrangements in which a municipality or local 
government purchases management services 
from a company. Ghana adopted a new water 
law in 2005 that commits the government to 
expand the role of private operators in deliver-
ing services through management contracts. As 
part of the policy reform, a private operator was 
selected in late 2005 for a five-year management 
contract covering Accra and other major towns. 
Because of a combination of underfinancing, in-
efficiency and inequitable pricing the publicly 
owned utility, the Ghana Water Company, had 
been failing to provide water to urban areas 
throughout the country, and management con-
tracts are now seen as part of the solution.

Will the new arrangement deliver? Some of 
the targets set are encouraging. For Accra they 
include establishing 50,000 new household con-
nections and restoring regular water supply to 
existing customers. The programme also envis-
ages the creation of 350 public standpipes a year 
for unserved urban areas.33 Outcomes will de-
pend on the clarity of contracts and on regula-
tion. One concern is the inadequacy of financing 
and delivery strategies for reaching the poorest 
households. Moreover, details about pricing for 
standpipes and the targeting of poor areas remain 
vague.

What is clear is that management contracts 
are not a simple solution for deep-rooted prob-
lems in water provision. For example, since 
1998 Mauritania has introduced a wave of bold 
reforms. Four new institutions for water and 
sanitation management were created in 2001 
alone. In rural areas and small towns the new 
strategy envisages a major increase in the role 
of the private sector. More than 350 contracts 
have been signed for networked service provi-
sion, with private operators involved in two-
thirds of them. However, not until 2005 was a 
new national body created to oversee manage-
ment and financing of facilities and to monitor 

progress—the National Agency for Drinking 
Water and Sanitation. Even now, the targets 
and pricing strategies for leasing arrangements 
are not well defined, and sectoral plans are heav-
ily underfinanced. Estimates for achieving the 
Millennium Development Goal indicate a fi-
nancing requirement of $65 million for public 
spending—current spending is about $5 mil-
lion. Management contracts cannot be effective 
without adequate financing and clearly defined 
targets.

Creating the institutional conditions for 
successful management contracts is inherently 
difficult. Research into management contract ar-
rangements in Johannesburg, South Africa, and 
Monagas, Venezuela, has highlighted two dif-
ficulties. First, double delegation—the transfer 
of operating authority from local government to 
utility and from utility to third companies—can 
obscure accountability and delivery. This can dis-
empower users by making it difficult to identify 
the institutional locus for holding providers to 
account. Second, local authorities are often both 
utility shareholder and regulator. Reconciling 
this dual identity is difficult, not least because it 
can enmesh the utility in local government poli-
tics. International evidence makes a strong case 
for an independent regulator.34 

Complexity is another problem in manage-
ment contracts, especially in countries lack-
ing strong administrative capacity. Negotiat-
ing contracts, responsibilities, delivery targets 
and penalties for nondelivery is an enormous 
challenge. That is true even in rich countries 
with highly developed administrative capac-
ity. In 1999 the US city of Atlanta awarded a 
20-year management contract for operations 
and maintenance to a business consortium—a 
move prompted partly by fines from the Envi-
ronmental Protection Agency for violations of 
water quality standards because of deteriorat-
ing infrastructure. The contract was terminated 
after four years, with city authorities claiming 
that the company failed to meet performance 
standards. But the process of termination in-
volved extensive litigation on both sides.

Another way municipal providers can try 
to tap the efficiency gains offered by the pri-
vate sector is through service contracts. Under 
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this arrangement, providers buy a service from 
a company not substantively involved in the 
utility’s management or financing. These are 
increasingly common in both developed and 
developing countries. Service contracts have 
proven very effective in some cases. Research 
in Maharashtra, India, shows that contracting 
out billing, repairs, water treatment and infra-
structure upgrades can improve performance. 
Customer surveys show increased satisfaction.35 
However, success depends on strong regulatory 
capacity.

Finland has extensive outsourcing of non-
core water services, accounting for as much as 
60%–80% of the cash flow of municipal water 
companies.36 The most commonly outsourced 
water services are detailed design, construc-
tion, wastewater sludge treatment, equipment 
and material supply, workshop repairs and 
laboratory services. A small group of private 
companies and a public utility, Helsinki Water, 
have recently started offering management ser-
vices. The market is still limited, however, with 

only three private operators providing services, 
mainly for wastewater treatment.

Public or private—some 
problems stay the same
Perhaps the most obvious lesson from any review 
of public and private provision is that there are 
no hard and fast cross-country blueprints for 
success. Some publicly owned providers (Porto 
Alegre) are world class performers, as are some 
privatized companies (Chile). Many publicly 
owned utilities are, by any reasonable criteria, 
failing the poor—and that failure is linked to 
underfinancing and poor governance. But the 
idea that public sector failures can be swiftly cor-
rected through the presumed efficiency, account-
ability and financing advantages of the private 
concessions is flawed, as witnessed by develop-
ments in Cochabamba, Buenos Aires and West 
Manila. Without a coherent national plan and 
financing strategy for achieving water for all, 
neither the public sector nor the private sector 
will break out of the current enclave model.

Delivering the outcomes—the policies

Water is a human right. But human rights count 
for little if they are divorced from practical 
policies to protect and extend them—or from 
mechanisms for accountability that empower 
the poor to demand their rights. If access to 
clean and affordable water is a human right, 
who has the duty to deliver water services? And 
how should the infrastructure that water provi-
sion depends on be financed? Water has been 
described as a “gift from God”—but somebody 
has to pay to put the pipes in the ground, main-
tain the pumps and purify the water. Financing 
and delivering water services that are afford-
able to the poor through providers who are 
transparent and accountable continue to pose 
tough public policy challenges. The way those 
challenges are addressed in the years ahead will 

have an enormous bearing on water security and 
human development.

The starting point for accelerated progress 
in water can be summarized in two words: na-
tional strategy. As chapter 1 suggested, each 
country should produce a national water and 
sanitation plan. National plans will vary, but 
there are four basic ingredients for success:
•	 Establishing clear goals and benchmarks 

for measuring progress through a national 
water policy. 

•	 Ensuring that policies in the water sector 
are backed by secure financing provisions 
in annual budgets and a medium-term ex-
penditure framework.

•	 Developing clear strategies for over-
coming structural inequalities based on 
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wealth, location and other markers for 
disadvantage.

•	 Creating governance systems that make 
governments and water providers account-
able for achieving the goals set under na-
tional policies.
Within this broad framework water policy 

reform should be seen as an integral part of na-
tional poverty reduction strategies. In chapter 
1, we set out some of the institutional require-
ments for this framework. Here we turn to spe-
cific policies within the water sector.

Public financing and access 
for the urban poor

The financing of water services is key to expanding 
access. From a commercial perspective the aim is 
for water providers to generate enough revenue to 
cover their recurrent costs, with the capital costs of 
expanding infrastructure covered through a mix of 
public spending and investment from the service 
provider. From a human development perspective 
there is a limit to cost-recovery through tariffs. 
That limit is the point at which water becomes 
unaffordable to poor households.

Sustainable and equitable cost-recovery 
Targeting full cost-recovery would put water 
security beyond the reach of millions of people 
now lacking access to water. Recall that more 
than 363 million people without clean water 
live on less than $1 a day. And 729 million 
live on less than $2 a day. Poverty sets natu-
ral limits to water charges. Research in Latin 
America indicates that full cost-recovery tar-
iffs would present affordability problems 
for one in five households in the region. For 
some countries—including Bolivia, Hondu-
ras, Nicaragua and Paraguay—reaching cost-
recovery would imply affordability problems 
for nearly half the population. Affordability 
is an equally serious problem in Sub-Saharan 
Africa, where about 70% of households could 
face problems paying bills if providers were to 
seek full cost-recovery.37 

Apart from the strain on households, full 
cost-recovery would set back poverty reduction 
efforts in a very immediate sense. With full 

cost-recovery for water the incidence of poverty 
would increase by about 1% for middle-income 
countries in Latin America and by 2% for low-
income countries in the region. The impact 
would be even more severe in Asia and in Af-
rica, where tariffs would have to rise from a far 
lower base. For Mauritania and Mozambique 
poverty could increase by 7% if water tariffs 
were increased to full cost-recovery levels.38

These figures point to a central role for 
public spending in financing the extension of 
water systems to poor households. They also 
highlight the potentially important role of 
cross-subsidies, or transfers from higher in-
come to lower income users, in utility pric-
ing. For financing expansion of the network, 
different countries face different constraints. 
In some countries, especially middle-income 
countries, the challenge is to mobilize addi-
tional revenue through taxation or the restruc-
turing of current spending priorities. In others 
aid has a critical role. But the starting point 
has to be an assessment of what is affordable 
to the poor. While there is scope for debate, a 
ceiling of 3% of household income might be an 
approximate benchmark.

Enhanced equity through 
pricing and subsidies 
Water is one of a bundle of goods that define 
social justice and citizenship. One way to 
express social solidarity and a commitment to 
shared citizenship is through pricing policies 
and financial transfers that make water available 
and affordable to all. A combination of pricing 
and access policies, including targeted subsidies, 
is needed to achieve equitable outcomes.

Connection subsidies. Subsidizing connections 
for poor households can remove an important 
barrier to the network. So can innovative pay-
ment strategies. Installment payments have 
been proposed by utilities in Jakarta. In Côte 
d’Ivoire a Water Development Fund surtax is 
included in bills, with about 40% of the pro-
ceeds used for connection subsidies. However, 
the subsidy does not specifically target the poor. 
Elsewhere, utilities have adopted tiered pric-
ing systems. In El Alto, Bolivia, only 20% of  
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households receiving connections in the first 
year of the city’s concession programme paid 
full fees. One important innovation allowed 
households to provide their own labour to dig 
trenches for connections, with the utility treat-
ing this as a form of payment in kind.39 Here 
too, though, the rules were not developed as 
part of an integrated strategy for reaching speci-
fied connection targets for the very poor.

Targeted subsidies. Some countries finance con-
sumption for low-income groups through tar-
geted subsidies. In Chile water prices have been 
raised to full cost-recovery levels without sacri-
ficing distributional goals. Subsidies cover 25%–
85% of household water costs, on a sliding scale 
for eligible low-income households (box 2.6). 
One of the conditions for the success of Chile’s 
model is the capacity of state agencies to identify 
poor households and transfer subsidies without 
high levels of leakage to the nonpoor, a capacity 
developed over a long period of experience with 
a comprehensive social welfare system.

Lifeline tariffs. Another way of enhancing 
affordability for poor households is by provid-
ing an amount of water sufficient to cover basic 
needs at a low price or for free. Most countries 
now apply block tariffs, but progressivity var-
ies. South Africa’s lifeline tariff provides 25 
litres free—a practice that could be applied far 
more widely. The lifeline tariff model comes 
with two caveats. First, in countries with low 
rates of connection lifeline tariffs cannot reach 
poor households that are not connected to 
the network. This is a concern even in South 
Africa, where coverage rates among the poor 
vary. Unconnected households often have to 
purchase water from bulk resellers, who pur-
chase water from the utility at the highest block. 
Second, the lifeline or social tariff arrangement 
requires metering, which is not widespread in 
many poor settlements. 

Targeting informal settlements. In many coun-
tries the majority of urban households without 
access to a household connection live in infor-
mal settlements. The millions of people living in 
these areas have shown extraordinary initiative 
to gain access to water services, laying kilome-
tres of pipes, digging trenches and cooperating 
for mutual benefit. However, community effort 
alone cannot solve the problem. Utilities have 
been unwilling to extend networks to house-
holds lacking legal title, fearing that this could 
jeopardize revenue collection. New approaches 
are needed. Authorities can provide full or inter-
mediate residency rights to established informal 
settlements. They can also require that utilities 
supply water to everyone regardless of location, 
if necessary by providing financial guaran-
tees or investment incentive. Utilities can also 
make a difference. One company in Manila has 
extended underground water lines to the perim-
eter of slums and allowed households to make 
above ground connections through small plas-
tic pipes linked to meters that are maintained 
by residents associations and nongovernment 
agencies. Such arrangements can be good for 
equity (in Manila it has reduced water costs by 
25% in the slums areas now being served) and 
for efficiency (it reduces the revenue losses asso-
ciated with illegal connections).

Water provision in Chile is privatized under a strong regulatory regime that combines 

high levels of efficiency in provision with equally high levels of equity in access. 

Many factors have contributed. Initial advantages included near-universal coverage 

before privatization and a highly developed network. Strong economic growth has 

also been important. So too have targeted water subsidies. 

Chile introduced means-tested water consumption subsidies in the early 1990s 

to guarantee affordability for low-income households. The subsidy covers 25%–

85% of a household’s monthly bill for up to 15 cubic metres of water a month. The 

government reimburses the company on the basis of the actual amount of water 

consumed. The subsidy is financed entirely from the central government budget. 

Households have to apply for the subsidy to the municipality, which determines eli-

gibility. The subsidy can be thought of as an increasing block tariff, with subsidies 

inversely related to household income: support declines as incomes rise above the 

means-tested minimum threshold. 

In 1998 about 13% of Chilean households—nearly 450,000 people—received 

subsidies at a cost of $33.6 million. The scheme has made it possible to increase 

tariffs, mobilize resources for maintenance and network expansion and minimize 

adverse effects on poor people.

There are two basic ingredients for the success of this model in Chile. Neither of 

them is easy to replicate in other developing countries. First, the scheme requires a 

capacity to identify, target and deliver support to low-income households. Second, 

every household must have a meter for monitoring water use. 

Box 2.6	 Water consumption subsidies in Chile— 
greater efficiency and equity

Source: Alegría Calvo and Celedón Cariola 2004; Gómez-Lobo and Contreras 2003;  
Paredes 2001; Serra 2000.
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Cross-subsidies. Cross-subsidies from higher 
income water users is another way to make water 
more affordable for poor households. In Colombia 
cross-subsidies are written into the Public Residen-
tial Services Law of 1994 and targeted geographi-
cally.40 The scheme has increased access to water for  
the poorest 20% of the population, enabling the 
country to surpass the Millennium Development 
Goal target. 

Subsidies can generate large public as well 
as private benefits. Apart from creating oppor-
tunities for improved health and well-being, 
they can reduce the deep inequalities in access 
described in chapter 1. But not all subsidies are 
equivalent in their effects—and some are better 
at enhancing equity than others. 

Subsidies for water are rooted in a simple 
idea. If a big share of the population cannot 
pay the cost of service provision, yet there is a 
human development imperative to provide ser-
vice, cross-subsidies, progressive pricing and 
fiscal transfers offer the means to do so. In ef-
fect, these arrangements finance the demands 
of households that would otherwise be excluded 
from provision because of poverty. But not all 
subsidies produce pro-poor outcomes. Côte 
d’Ivoire’s Water Development Fund was in-
tended to finance connections for poor house-
holds, but it bypassed the poorest areas of the 
city because unauthorized settlements are not 
eligible. Moreover, because connection fees rise 
sharply with distance from the main network 
(reflecting the higher costs of connection), some 
poor households were unable to afford connec-
tions even with a subsidy. 

Subsidies delivered through the water tariff 
can produce mixed results (figure 2.4). If con-
nection rates are low and most of the house-
holds lacking a connection are poor, the social 
block tariff is unlikely to produce progressive 
outcomes. For example, Bangalore, India, and 
Kathmandu, Nepal, apply a rising block tariff 
structure, but the subsidies benefit the nonpoor 
more than the poor.41 In Bangalore the wealthi-
est 20% of households receives 30% of the water 
subsidy and the poorest 20% receives 10.5%.42 

In Kathmandu the average nonpoor household 
receives 44% more subsidy than the average 
poor household.43

Set against these examples, some subsidy 
schemes have been highly effective. Chile uses 
means testing to identify low-income residents 
to receive subsidies on water and compensates 
the utility through government payments. Co-
lombia uses property values and residency to 
identify poor households. In both cases poor 
households capture a large share of the subsi-
dies linked to water use. Similarly in Durban, 
South Africa, the lifeline tariff results in a pro-
gressive distribution of water subsidies because 
98% of poor households are connected (figure 
2.5). In other areas of Kwazulu-Natal Province 
the subsidy produces less progressive outcomes 
because connection rates among the poor are 
lower. The lesson is that delivering subsidies 
through water tariffs is pro-poor only to the 
extent that poor people are connected to the 
water network.

Where do the water subsidies go?Figure 2.4
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Subsidizing the facilities used by the poor of-
fers potentially greater equity gains. Standpipes 
are an obvious place to start. While the ultimate 
goal is private connections for all households, 
this is not a feasible near-term objective in many 
countries. Standpipes are the main source of 
water for millions of poor households, making 
standpipe subsidies among the most progressive 
that can be provided through the water system 
(box 2.7). Yet in many countries standpipe users 
are purchasing water at the highest price band, 
cross-subsidizing the domestic consumption of 
high-income households with access to private 
taps. Some countries have found ways to avoid 

this. In Bangalore only 14% of standpipe sub-
sidies do not reach the poor—for private taps 
that figure rises to 73%.44 In Burkina Faso low-
income urban households are able to purchase 
standpipe water at some of the lowest prices in 
Sub-Saharan Africa. 

Regulation is critical

Regulation is critical to the progressive realiza-
tion of the human right to water and protec-
tion of the public interest in water provision. 
In a market with limited competition, and for 
a product that is fundamental to human well-
being, regulatory authorities need to ensure 
that providers are managed in a way that secures 
both equity and efficiency. 

Many countries have suffered from the ab-
sence of effective regulatory institutions. In 
Buenos Aires a regulatory body was created to 
oversee the water concession. However, weak-
nesses were built into the system. The body was 
highly politicized, with membership including 
representatives of the presidency, the province 
and the municipality, bringing competing po-
litical parties into the framework. Consumer 
interests were not represented, however. Many 
aspects of the concession contract were negoti-
ated in secret, so the regulator had limited ac-
cess to information from the companies and 
government. 

Some of the key features of the more suc-
cessful regulatory bodies in Chile, the United 
Kingdom, the United States and elsewhere were 
absent in the Buenos Aires system:
•	 Political independence, with a strong culture 

of public interest promotion.
•	 Investigative authority and penalty power, 

with the regulatory body empowered to 
demand information from companies on 
a wide range of performance benchmarks, 
to levy penalties for nonperformance and 
to limit price increases. In a recent case 
the Chilean regulator demanded internal 
company tax returns to investigate trans-
fer pricing and understatement of profit 
margins. 

•	 Information sharing with the public on pric-
ing, water quality and cost structures.

Source: South Africa 2006.

Figure 2.5 Lifeline tariffs work if connection rates are high
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Standpipes can give poor households access to affordable water. They can also 

act as a conduit for targeted government support since they are used overwhelm-

ingly by the poor, rather than the wealthy. However, experience has been mixed. 

In Senegal a partnership between a private water provider, the National Water 

Authority and a national nongovernmental organization has extended water supply 

to 500,000 people in low-income areas through standpipes. Subsidies are pro-

vided for constructing public standpipes and for connecting them to the grid. This 

arrangement has expanded access, but because standpipe users are charged at 

higher rates, unit costs are still more than three times the lowest domestic tariff.

There have been similar problems in the Philippines. Private water compa-

nies in Manila have extended water connections to some 50,000 poor households 

in densely populated low-income areas through standpipes, with community or-

ganizations as intermediaries. Allowing households to draw water from a metered 

source, the contracts reduce the unit price by about a quarter. But the final price is 

still more than twice the lowest utility price for domestic water supply. 

Shifting subsidies towards standpipes would help to improve access and en-

hance equity. It would also have a knock-on effect, forcing other private providers 

to lower their prices.

Source: WUP 2003; McIntosh 2003.

Box 2.7	 Standpipes—reaching the poor, but often at too high a price
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•	 Public participation, to ensure that con-
sumer interests are represented. In the 
United States citizens utility boards pro-
vide a forum for customers to monitor ser-
vice providers. The UK regulator, the Office 
of Water Services (Ofwat), provides struc-
tured access to consumer groups.
The problem in many developing countries 

is that there are marked limits on the capacity 
of regulators to regulate. The resources for ef-
fective regulation are often lacking. Legislation 
providing for the separation of powers between 
governments and regulators is often lacking. 
More broadly, where democratic accountabil-
ity is weak, the lack of pressure on governments 
and companies to disclose information weakens 
the position of regulators.

In countries lacking the administrative ca-
pacity and institutions needed to regulate effec-
tively, transparency and public action by citizens 
can create regulatory impetus from below. So-
cial action by well organized community groups 
has played an important role in reducing envi-
ronmental damage by companies in developing 
countries, forcing compliance with standards 
and information disclosure. Civil society has 
also been active, pressing for more informa-
tion and publicizing underperformance by 
water utilities. The use of citizens report cards 
in Bangalore, India, gave residents associations 
and community groups a voice in reforming 
the water utility, improving accountability 
by evaluating and publicizing utility perfor-
mance assessments (box 2.8). That model has 
been widely exported. Where utility managers 
and municipal leaders have responded with di-
alogue, there have been tangible improvements 
in service delivery. 

These initiatives from below are impor-
tant. But they have limits. Citizens groups, 
civil society and water user associations do 
not operate in a vacuum. Their activities 
and scope for achieving change are affected 
by government policies and institutions, es-
pecially the normative and legislative frame-
work and the political space created by gov-
ernments. In post-apartheid South Africa 
the adoption of a rights-based approach to 
water provision articulated a clear legislative 

framework for utilities. As important, it cre-
ated a sense of expectation and entitlement 
among citizens, empowering communities 
to hold local governments, private utilities 
and the national government to account. In-
evitably, the human right to water remains a 
contested political domain in South Africa, 
as witnessed by high-profile disputes over 
supply, pricing and the appropriate threshold 
for free water provision. What is important 
though is the way in which human rights 
legislation has given citizens a real voice in 
water policy. In water, as in other areas, the 
effectiveness of pressure from below depends 
at least partly on laws that define and sus-
tain the rights of people to hold companies 
and public utilities to account.45 Activism by 
civil society is an important force for change 
in its own right—but it can be strengthened 
or weakened by government policy.

One problem with current approaches 
is that the regulatory remit extends only 
to formal network providers. However 

Water utilities, public and private, are often remote, unaccountable, lacking in trans-

parency and unresponsive to public concerns. Bringing the voice of users into the 

governance structure can change this picture.

Ten years ago the Public Affairs Centre, an Indian nongovernmental organiza-

tion (NGO) based in Bangalore, pioneered a new approach to regulatory oversight. 

Using public meetings and a questionnaire-based survey, it conducted a large 

social audit of perceptions about the public services provided by municipal au-

thorities, including the Bangalore Water Supply and Sewerage Board. The audit, 

summarized in a citizens report card, highlighted weak customer orientation, high 

levels of corruption and perceived high-cost, poor-quality service provision.

Following a second audit in 1999, the state government and municipal agen-

cies embarked on a process of structured consultation. The Bangalore Water Sup-

ply and Sewerage Board initiated joint programmes with local citizens groups and 

residents associations to improve services, extend connection to poor households 

and debate reform options. New grievance procedures were established to address 

corruption. By 2003 the social audit was registering real improvements, with poor 

households reporting a sharp reduction in bribes for connections and improve-

ments in efficiency.

Since its inception the citizen’s audit has been scaled up to cover rural and 

urban areas in 23 Indian states. It has also been exported to the Philippines, Tan-

zania, Ukraine and Viet Nam. In mid-2005 three Kenyan cities—Kisumu, Mombasa 

and Nairobi—launched a social audit on water and sanitation, bringing together 

residents associations, NGOs and service providers.

Box 2.8	 Citizens report cards—voice as agency for change

Source: Paul 2005; Adikeshavalu 2004.
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inadequately, most governments seek to reg-
ulate the price, monitor the quality and as-
sess the predictability of water through the 
network. Far less attention has gone to reg-
ulating vendors, tanker truck operators and 
other water suppliers. This is a serious regu-
latory gap, especially from the perspective of  
poor households in slums and informal settle-
ments. Closing that gap through public policy 
interventions that regulate the quantity, qual-
ity and price of water available beyond the for-
mal utility network is a priority. One of the 
most effective instruments for addressing this 
regulatory challenge is the public provision of 
water through standpipes at prices that reflect 
the lower tiers of the block tariff structure ap-
plied by utilities. This would force private op-
erators, vendors and other small-scale provid-
ers to adjust to a social market price stipulated 
by government policy.

Reaching the poor 

Slow progress in rural areas remains a threat to 
achieving the Millennium Development Goal 
for water. In many countries coverage rates for 
clean water are increasing far too slowly to bring 
the target within reach—and already-large dis-
parities are widening. Yet experience shows that 
rapid progress in overcoming rural disadvantage 
is possible.

Community participation requires 
the right governance framework
Rural populations have been the experimental 
subjects of too many development fads. Water 
has often been supplied by government agencies 
through a top-down service delivery model using 
inappropriate and unaffordable technologies that 
have failed to meet local needs. More recently, 
community participation and appropriate tech-
nology have emerged as the latest answer for rural 
water provision. However, in many cases commu-
nity participation has been used as an instrument 
for implementing government policies, raising 
finance and overcoming technological obstacles 
rather than as a means of empowering people or 
enabling them to express demand. Today, the 
very large number of broken water points across 

rural areas in many developing countries bears 
testimony to the model’s failure.

The governance framework for water has 
started to shift in a more positive direction, with 
growing recognition that the special problems 
facing rural areas and the pivotal role of local 
communities in service provision raise distinc-
tive institutional challenges. Communities will 
not cooperate in maintaining water technolo-
gies they consider inappropriate or irrelevant to 
local needs. Nor, as history shows, will they act 
as implementation agents for policies drawn up 
by remote, unaccountable and opaque planning 
bodies. Community power can be a catalyst for 
accelerated progress—but a responsive governance 
system is required to make anything happen.

Governments and donors now stress a 
demand-responsive approach. At a basic level this 
simply means that approaches to provision should 
focus on what users want, on the technologies 
that they are willing and able to pay for and on 
what they are able to sustain. The starting point is 
for communities to participate in the design pro-
cess, drawing up their own plans and collectively 
deciding on the type and level of services they 
require. Of course, this process is not without 
problems. Rural communities are not homoge-
neous, and community participation can obscure 
the exclusion of women and the rural poor from 
decision-making. But engagement with commu-
nities does provide a basis for progress.

Creating the conditions for successful de-
mand-responsive approaches is difficult. Decen-
tralization and devolution of authority to local 
levels are important—but not always successful. 
In Ethiopia decentralization has transferred a 
high level of authority to district- and village-
level bodies. But financial and human capacities 
remain weak, and in some areas the legal status 
of village water supply and sanitation commit-
tees is not recognized.46 This weakens the ca-
pacity of rural communities to pursue demands 
through local government. In other cases water 
governance and progress in coverage have ben-
efited from a combination of decentralization 
and increased political and financial prioritiza-
tion. The decentralization of rural water supply 
in Ghana is a demand-responsive approach that 
is working (box 2.9).

Community power 

can be a catalyst for 

accelerated progress—but 

a responsive governance 

system is required to 

make anything happen
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National planning and poverty 
reduction strategies for water 
have produced mixed results
Poverty Reduction Strategy Papers (PRSPs) 
are important statements of policy intent and 
frameworks for international cooperation. 
Countries with a clearly defined strategy for 
reaching water and sanitation targets dem-
onstrate that national political commitment 
backed by aid can produce dramatic results.47 

The bad news is that most PRSPs suffer from a 
water and sanitation blind spot—an expression 
of the low priority accorded to the sector. 

Some countries have used the Millennium 
Development Goal framework and the PRSP 
process to bring rural water provision to the 
heart of national planning for poverty reduc-
tion. In Benin the National Water Council, 
a high-level ministerial body, has made rural 
areas and small towns the focal point for a 
national strategy for achieving the Millen-
nium Development Goal. The Water Budget 
Programme, which started in 2001, provides 
a stable financing framework and clearly sets 

out the financing provisions for each district 
across the country. Senegal, too, has identified 
water and sanitation as a priority in its PRSP. 
It established a national programme in 2004 
to coordinate the activities of different agen-
cies under a high-level national body. Explicit 
targets include the extension of water supply to 
3,300 settlements through a scaled-up national 
borehole programme. Detailed financial cost-
ing has made it possible to identify potentially 
large financing gaps: the projected spending re-
quirement for rural areas is $42 million, with 
a financing gap of $22 million.48 The success of 
Senegal’s water strategy will depend critically 
on the response of aid donors, but the frame-
work for success is in place.

Experience demonstrates that rapid prog-
ress is possible. The Ugandan government has 
a strong national strategy with clear targets 
backed by financial resources (box 2.10). Crit-
ically, financing for water targets has been in-
tegrated into the government’s medium-term 
financing framework, ensuring that politi-
cal commitments find budgetary expression. 

In little more than a decade Ghana transformed the structure for 

rural water supply, expanding coverage through more participa-

tive—and more efficient—delivery systems.

The change has been dramatic. At the start of the 1990s rural 

water supply was managed through the Ghana Water and Sewer-

age Corporation, a public utility responsible for planning, build-

ing and maintaining rural water supplies. Boreholes drilled in 

Ghana were among the most costly in the world, and as few as 

40% of handpumps were working at any one time because of poor 

maintenance. 

Access to water is now being extended to about 200,000 more 

people each year. Coverage has increased from 55% in 1990 to 

75% in 2004, with rural areas figuring prominently. Ghana achieved 

this progress through sweeping reform of a system that was top-

down, unresponsive and not delivering.

Responsibility for rural water supplies was transferred to local 

governments and rural communities. Authority for coordinating and 

facilitating the national strategy for community-managed water and 

sanitation was transferred to the Community Water and Sanitation 

Agency—a highly decentralized body with multidisciplinary staff in 

10 regions of the country. The regional teams provide direct sup-

port to district assemblies in planning and managing safe water 

and sanitation services.

New political structures for water governance have been de-

veloped as part of a broader decentralization programme. District 

assemblies, an important tier of elected local government, are re-

sponsible for processing and prioritizing community applications 

for water supplies, awarding contracts for hand-dug wells and la-

trine construction and running a latrine subsidy programme. They 

also provide 5% of the capital costs of water facilities. 

Village structures are part of the new system. To apply for capi-

tal grants, communities have to form village water committees and 

draw up plans detailing how they will manage their systems, con-

tribute the cash equivalent of 5% of the capital costs and meet 

maintenance costs. 

An assessment in 2000 identified major improvements: 

•	 More than 90% of people were satisfied with the location, 

quantity and quality of the water.

•	 The overwhelming majority of people had contributed to the 

capital costs, with 85% also paying towards operation and 

maintenance costs. Most believed that the principle of pay-

ment was fair and intended to continue paying

•	 More than 90% of water and sanitation committees had re-

ceived training, opened bank accounts and held regular 

meetings. Women played active and influential roles on these 

committees. 

Box 2.9	 Ghana’s rural water supply—a participative approach that works

Source: Lane 2004; WSP–AF 2002e; indicator table 7.
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Tanzania is in the early stages of reform, and 
developments are encouraging. An additional 
2 million people have gained access since 
1999, and the government has set a target of 
85% rural water provision by 2010.49 However, 
there are large inequalities in coverage: 76 of 
113 rural districts have less than 50% cover-
age, with a heavy concentration in the centre 
and the southeast of the country. In Rufiji and 
Liwale Districts in the southeast, coverage 
rates are less than 10%.50 Future progress will 
depend on creating strategies for overcoming 
these inequalities.

It will also require donors to review their aid 
strategies. Extending rural water coverage is a well 
defined poverty reduction priority for Tanzania. 
But in 2002/03 urban areas received more than 
60% of the development financing budget. One 
reason is that aid accounts for more than half 
the water sector budget—and there is a marked 
donor preference for urban water rehabilitation 
programmes with a perceived higher potential 
for cost-recovery and self-financing.51 In addi-
tion, political decentralization has outstripped 

financial decentralization, leaving local govern-
ments in rural areas with limited control over 
resources. While aid donors are often highly 
critical of what they perceive as an urban bias in 
policy, they often reflect and reinforce that same 
bias in their programmes.

Some countries have set impressive goals 
for expanding rural water provision but have 
failed to develop the policies for achieving 
them. Financing provisions have been out of 
step with targets. Not only is water consis-
tently underfinanced, but in some countries 
the gap between budget allocations and real 
public investment is large. In Zambia less than 
5% of the budget allocation for water was spent 
in 1999 and 2000, before surging to more than 
30% in 2001, an election year. While budget 
performance has improved, allocations and 
aid levels are less than half the financing re-
quirements for attaining the goals set out in 
Zambia’s national strategy.

Poor budget management can create a vi-
cious cycle. In Malawi national policy lacks 
provision for coherent targets, strategies and 

Uganda has been a world leader in reforming the water sector. Co-

herent policy and financing frameworks have been developed since 

the mid 1990s, with water identified as a priority in the national pov-

erty reduction strategy. The 1999 water policy sets out a strategy 

and investment plan aimed at 100% coverage by 2015. The organiz-

ing principle: “Some for all, not all for some.”

Political commitment has meant financing. Budget allocations 

to water have increased from 0.5% of public expenditure in 1997 to 

2.8% in 2002. Aid support provided through the general budget has 

underpinned this increase. Management and resources have been 

devolved to district-level bodies. Coverage levels have increased from 

39% in 1996 to 51% in 2003. This is equivalent to an additional 5.3 

million people having access to safe water in 2003, most of them in 

rural areas.

Water and sanitation are established as priority areas under 

Uganda’s Poverty Eradication Action Plan. Interim targets have 

been set for increasing by 3.9 million the number of people with 

clean water and by 4.4 million those with sanitation by 2009. District 

plans include provisions to extend adequate sanitation and water 

to 75% of schools by the same date, with sharp improvements in 

the ratio of latrines to pupils in rural areas. Water user associations 

with women making up half the membership are being established 

as focal points for training and management.

Uganda is rightly considered a leader in water and sanitation. 

The country has developed a strong planning process, including 

well defined coordination mechanisms with a sectorwide approach, 

targets backed by medium-term financing provisions and annual re-

view of progress. But past progress does not imply that Uganda has 

overcome the water and sanitation deficit, and policy implementa-

tion faces a number of challenges. In rural areas coverage has been 

strongly correlated with socioeconomic status. National water pol-

icy states that each water point should serve 300 people, implying 

3.3 water points per 1,000 people. But in Tororo District in eastern 

Uganda the availability of water points ranges from less than 1 per 

1,000 people in two subcounties, to more than 3 in the two best 

served subcounties. Coverage is closely correlated with the socio-

economic status of communities, with the poor being left behind.

This inequality helps explain why average water collection times 

for the rural poor have not fallen significantly despite the rise in cover-

age. Combined with the slow progress in sanitation, it also helps to 

explain one of the anomalies of Uganda’s human development record: 

the failure of child death rates to fall with declining income poverty 

and high economic growth. Weak coordination between local plan-

ning agencies in some of the poorest rural areas has been identified 

as a major bottleneck. Empowering local government and increasing 

the voice of poor areas are keys to removing that bottleneck.

Box 2.10	 “Some for all, not all for some” in Uganda

Source: Slaymaker and Newborne 2004; Uganda 2004; AfDB 2005a,b.
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financing, the legacy of a long history of poor 
governance in the water sector linked to weak 
budget management. Distrust between gov-
ernment and donors has reached the point that 
donors have set up parallel systems, operating 
independently of government programmes. 
The Ministry of Water Development controls 
less than 12% of the development budget, 
while donors administer the balance through 
their own programmes. Off-budget spending 
is probably three times on-budget spending. 
Moreover, aid flows fell from $14 million in 
2003 to $2 million in 2005, reflecting donor 
concerns over budget management and a fail-
ure to prioritize water in the PRSP. Malawi 
clearly demonstrates the consequences of weak 
government capacity for implementation, the 
absence of a coherent planning framework and 
donor concerns about corruption.52 There are 
no winners in this situation: governments face 
higher transaction costs (having to report to 
multiple donors), aid effectiveness is dimin-
ished, and the rural poor lose out from de-
creased water availability.

Innovative governments have combined a 
clear policy framework and public investment 
commitments with governance reforms aimed 
at generating demand from below. This is par-
ticularly necessary in rural areas where commu-
nity management is important for maintaining 
water infrastructure (box 2.11). 

Partnerships between governments and 
people can act as a powerful catalyst for 
change. These partnerships can build on local 
initiatives, rapidly scaling them up to extend 
coverage. In the 1980s Olavanna, a largely 
rural community in the Indian state of Kerala, 
pioneered a small village water supply system, 
inspiring reform of Kerala’s rural water supply 
and sanitation programme.53 Across four dis-
tricts, state and local governments are now co-
operating with villages to extend the approach. 
The Olavanna model provides clean drinking 
water for 93,000 households—60% of whom 
live below the poverty line. As in other suc-
cessful demand-driven models the capital costs 
are covered by government, with maintenance 
and management devolved to local community 
organizations.

International support 
for local financing

Today’s rich countries were able to finance the 
public investments to universalize access to 
water and sanitation through public spend-
ing and public debt. Low incomes and limited 
revenue restrict the scope for increased public 
spending in many countries—hence the case 
for increased aid set out in chapter 1. Access to 
credit is also limited in many countries because 
of the weakness of local capital markets and 
perceptions of high risk. International aid can 
help in mobilizing credit just as it helps in over-
coming financing barriers.

As the experience of failed concessions pow-
erfully demonstrates, it is important to mobilize 
credit on local capital markets, to avoid currency 
risk. A new revenue stream for upfront invest-
ments can provide utilities with the capital to 

Delivering services is about more than finance, infrastructure and technology. It is 

also about empowerment—as the Water Supply Programme for Rural Population 

in Morocco (PAGER) demonstrates.

Ten years ago rural areas lagged well behind the urban areas in providing drink-

ing water in Morocco. Fewer than 1 person in 5 had access to water in the country-

side, compared with 9 in 10 living in towns. Women and children typically walked 

10 kilometres or more to collect water in the dry season. Reliance on unprotected 

water sources such as rivers resulted in a high incidence of bilharzia, diarrhoea and 

cholera. National planning was fragmented, and there was no clear strategy for 

reaching the scattered rural settlements with the lowest coverage.

That changed with PAGER. In 1995 the new programme decentralized water 

provision within a strong national planning framework. Local authorities were re-

quired to carry out needs assessments, working through community organizations. 

Interventions are triggered by requests for infrastructure from rural populations. 

About 80% of the budget for provision comes from the central government, 15% 

from local community associations and 5% from beneficiaries. Management of 

infrastructure has been transferred to local communities, supported by engineers 

and technical experts. 

In the past decade another 4 million rural people have gained access to clean 

water, boosting rural coverage to 50%. Apart from reducing the time burden on 

women, there have been strong multiplier effects. Rural primary school attendance 

among girls increased from 30% to 51% between 1999 and 2003. There have 

also been marked improvements in public health. And water has been a catalyst 

for wider social change. Decentralization and water user associations have trans-

formed communities from passive recipients of government services into demand-

ers for change, with the empowerment of women as agents for change a big part 

of the story. 

Box 2.11	 Empowering rural people in Morocco— 
local demand leads to increased coverage

Source: Dubreuil and Van Hofwegen 2006.
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install new infrastructure and improve old in-
frastructure against future revenue streams. In-
ternational support can help to overcome con-
straints and improve access to capital markets 
for subsovereign entities—such as municipali-
ties and publicly owned utilities—while reduc-
ing risk:54

•	 Partial guarantees. In 2002 municipal au-
thorities in the City of Johannesburg issued 
a $153 million bond. The International Fi-
nance Corporation (IFC) and the Develop-
ment Bank of South Africa provided a par-
tial credit guarantee that raised the bond’s 
credit rating and extended the maturity to 
12 years. In Mexico in 2003 the municipal-
ity of Tlanepantla issued a 10-year bond 
backed by the municipality and its water 
company in Mexican capital markets. Par-
tial credit guarantees from the IFC raised 
the bond rating to AAA. Credit enhance-
ments improved confidence in bond issues 
and lowered the costs of water and sanita-
tion financing.

•	 Pooling resources. Cooperation between mu-
nicipalities and private providers can stimu-
late resource mobilization. The Tamil Nadu 
Urban Development Fund, established by 
state authorities in 1996, developed the 
Water and Sanitation Pooled Fund—a 300 
million rupee facility generated through 
bond markets for 14 small municipalities—
with a partial credit guarantee from the US 
Agency for International Development. Its 
success led the state of Karnataka to adopt it, 
with government of India support through a 
pooled finance development fund.

•	 Decentralized cooperation. Links between 
municipalities in rich countries and mu-
nicipal providers in developing countries 
have generated new flows of finance. The 
provincial government of Drenthe, in the 
Netherlands, and 11 municipalities set up 
a nonprofit organization and entered into 
joint venture contracts with 12 local gov-
ernments in Indonesia. The nonprofit orga-
nization operates by purchasing a majority 
stake in the Indonesian local water utility, 
improving operating efficiency and selling 
shares back to the local government. 

Other national initiatives are emerging 
beyond the traditional aid framework. The 
decentralized international financing ap-
proach developed in France is an example. 
New legislation in 2005—the Oudin law—
established a framework for decentralized 
cooperation in water and sanitation cover-
ing six French basin agencies. Local authori-
ties can now dedicate up to 1% of their water 
and sanitation budgets to international de-
velopment programmes. In 2005 around 
$37 million was committed. If other high-
income countries were to adopt this type of 
scheme, it could generate about $3 billion a 
year by one estimate, an important new flow 
of financing for water and sanitation.55

*        *        *
The obligation of governments to work towards 
the full realization of the right of access to clean, 
affordable water as a basic human right and to 
provide their citizens with adequate services 
involves wide-ranging financial, institutional 
and technical challenges.

As argued in chapter 1, most governments 
need to increase the budget resources allocated to 
water in the context of national planning strategies 
that address the interlocking problems of poverty 
and inequality. The Millennium Development 
Goals provide one set of targets for expanding 
coverage. But national water plans should also 
include explicit equity goals. Supplementing the 
Millennium Development Goal target of halving 
the proportion of people without access to clean 
water with an equity target of halving by 2010 the 
gap in service provision between the richest and 
poorest 20%, or between urban and rural areas, 
might be an appropriate starting point. Such an 
equity target could be adopted even for countries 
that are on track for the 2015 goals.

Specific policies for making the human right 
to water a reality will vary across countries. The 
level of coverage, specific structure of inequali-
ties, state of institutions and income levels all 
interact to define the parameters for policy de-
sign. However, some broad approaches emerge 
from the analysis in this chapter:
•	 Legislate for water as a human right. Hav-

ing a constitutional right to water is 
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important—but not as important as the leg-
islative obligation of governments and water 
providers to give practical policy substance 
to that right. Setting out the investment, 
pricing and monitoring arrangements for 
progressively extending the right to a basic 
minimum of 20 litres of water for every citi-
zen is the starting point.

•	 Put water at the centre of poverty reduction 
strategies and budget planning. Having a co-
herent water plan is a first step. Grounding 
that plan in strategies for reducing poverty 
and extreme inequality, and in medium-
term financing provisions, is a second step—
and a requirement for sustained progress. 
Too often, bold water plans suffer from the 
“targets without finance” syndrome.

•	 Expand pro-poor investment. Water is un-
derfinanced. The biggest financing gaps are 
in rural areas and in informal urban settle-
ments. Closing these gaps requires increased 
financing and a reorientation of public 
spending to rural communities, through 
the provision of wells and boreholes, and to 
urban slum areas, through the provision of 
standpipes.

•	 Extend lifeline tariffs. Provision of a basic 
needs minimum of water to all households, 
free of charge for the poorest, should be 
built into national strategies for achieving 
water for all.

•	 Rethink and redesign cross-subsidies. Cross-
subsidies can play a critical role in delivering 
affordable water to the poor. Too often, they 
deliver large financial benefits to the nonpoor 
instead, while poor households using pub-
lic taps face the highest tariff bands. Using 
cross-subsidies to support standpipe users 
where coverage rates are low would be a step 
in the right direction. Ensuring that stand-
pipes are a source of affordable water should 
be the central feature of national strategies. 

•	 Set clear goals—and hold providers to ac-
count. Contract arrangements under pub-
lic-private management agreements should 
set clear goals for expanding access for 

poor households living in slums, stipulat-
ing the numbers to be reached, investment 
levels and pricing arrangements. Nonper-
formance should result in financial penal-
ties. The same rules should apply to public 
providers, with nonperformance penalized 
through incentive systems.

•	 Develop and expand the regulatory frame-
work. Creating an independent regulator 
to oversee water providers is vital for ensur-
ing that water provision reflects the public 
interest. At the same time, regulatory reach 
has to be extended beyond large-scale net-
work providers to the intermediaries serv-
ing the poor.

•	 Prioritize the rural sector. Rural water sup-
ply poses special challenges. Building on 
successful demand-responsive approaches, 
governments need to make service provid-
ers more responsive and accountable to the 
communities that they serve. Decentraliza-
tion of water governance can play an impor-
tant role, provided that decentralized bod-
ies have the technical and financial capacity 
to deliver services.
International aid is critical for closing the 

financing gaps that threaten the Millennium 
Development Goal for water, especially in low-
income countries. But many countries also need 
to mobilize new resources through private capi-
tal markets. While the institutional challenge 
is local, there are global partnership solutions 
that can assist public utilities to tap into finan-
cial flows. Developing current credit guarantee 
arrangements could help municipalities and 
utilities mobilize the capital needed for net-
work expansion. The European Union could 
do much, scaling up the innovative financing 
models of some member states. Extending the 
French Oudin law model to Europe, for exam-
ple, could provide a framework for building ca-
pacity in poor countries. Doubtless there would 
be legal and financial obstacles. Yet such a move 
would mark a powerful European commitment 
to global social justice and give a strong impetus 
to the Millennium Development Goals.
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3 The vast deficit in sanitation



“‘Latrines for us!’ they 
exclaimed in astonishment. 
‘We go and perform our 
functions out in the open. 
Latrines are for you big 
people’”
Mahatma Gandhi recounting untouchables’ grievances, 
Rajkot Sanitation Committee, 1896

“Filthy water cannot 
be washed”
African Proverb
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“The history of men,” wrote Victor Hugo in Les Miserables, “is reflected in the his-
tory of sewers…. The sewer is the conscience of a city.”1 He was using the sewers of 
mid-19th century Paris as a metaphor for the condition of the city. However, there 
is a broader sense in which the state of sanitation says something about the state of 
a nation—and more profoundly about the state of human development.
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3 The vast deficit in sanitation

As a global community we face a vast deficit in 
sanitation—a deficit overwhelmingly concen-
trated in developing countries. Today, almost one 
in two people in the developing world lacks access 
to improved sanitation. Many more lack access to 
good quality sanitation. While the provision of 
sanitation for all has been a key development goal 
since the 1970s, progress has been glacial. Cov-
erage rates are improving. But without a rapid 
increase in the scale and effectiveness of sanitation 
programmes, the Millennium Development Goal 
target for 2015 will be missed by a wide margin.

That outcome would be a grave setback for 
human development. Each percentage point 
gap between the Millennium Development 
Goal target and actual outcomes means tens of 
millions of people affected by illness and tens of 
thousands of avoidable child deaths. Access to 
basic sanitation is a crucial human development 
goal in its own right: for millions of people not 
having a safe, private and convenient toilet fa-
cility is a daily source of indignity as well as a 
threat to well-being. But sanitation is also a 
means to far wider human development ends. 
Without basic sanitation the benefits of access 
to clean water are diminished—and the health, 
gender and other inequalities associated with 
the sanitation deficit systematically undermine 
progress in education, poverty reduction and 
wealth creation.

Sanitation improvements can broaden the 
real choices and substantive freedoms that 

people enjoy, acting as a catalyst for a wide 
range of human development benefits. They 
can protect people—especially children—from 
ill health. They can lift people out of poverty, 
reducing the risks and vulnerabilities that per-
petuate cycles of deprivation. They can raise 
productivity, boost economic growth and create 
employment. And they can build people’s pride 
in their homes and communities. 

This chapter highlights the scale of the 
global deficit in sanitation. After briefly out-
lining the contours of the sanitation deficit, 
it asks why progress in reducing that deficit 
has been so slow, and it identifies some of the 
structural factors that explain why advances in 
sanitation have lagged behind those in water. 
Failure to overcome inequalities and create 
choices for the poorest sections of society is 
a central part of the problem. The chapter ex-
plores some of the policies and strategies that 
have created an environment for accelerated 
progress. Interventions organized by slum 
dwellers and the rural poor show what is pos-
sible through community-led interventions 
under the right institutional conditions. But 
action from below is an insufficient condition 
for accelerated progress. Partnerships between 
communities and local governments under the 
umbrella of effective national strategies hold 
the key to scaling up.

Many obstacles need to be removed if the 
world is to accelerate progress in sanitation. 
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Perhaps the greatest obstacle of all is stigma. 
Much has been written about the sense of shame 
experienced by people lacking access to sanita-
tion facilities. At higher political levels there is 
an overwhelming tendency to treat sanitation 
as a problem that should be hidden from view. 
The reality that open defecation forces on more 
than half the developing world’s population, 
and the associated costs for human and na-
tional economic development, do not prompt 
political leaders to appoint high-level ministers 
or commissions to address what is a national 
emergency. Instead, sanitation is relegated to 
the back-rooms of politics.

The parallels with HIV/AIDS are at once 
instructive and disconcerting. HIV/AIDS was 

viewed as a problem to be swept under the car-
pet. The world is still paying the price for the 
unwillingness to provide decisive leadership 
when it would have been possible to achieve an 
early reversal of the pandemic. In the case of 
sanitation millions of people are paying every 
day for the failure to confront the problem of 
inadequate provision, many of them—espe-
cially children in poor households—with their 
lives. With HIV/AIDS it was not until political 
leaders, civil society groups, the media and ordi-
nary people started speaking openly about the 
problem that the issue climbed up the political 
agenda and began to generate an effective policy 
response. What is needed now is for advocates 
of sanitation to force a similar change.

For sanitation, as for water, international data 
provide an imperfect guide to the state of pro-
vision. Technology is an important aspect of 
provision, but simple distinctions between 
“improved” and “unimproved” technologies 
tend to understate the scale of the deficit—and 
to misrepresent its nature.

Perhaps the most daunting aspect of the san-
itation deficit is its scale. As chapter 1 showed, 
some 2.6 billion people lack access to improved 
sanitation—two and a half times the deficit for 
access to clean water. Just reaching the Millen-
nium Development Goal target of halving the 
global deficit against the 1990 coverage level 
would require bringing improved sanitation 
to more than 120 million people every year 
between now and 2015. And even if that were 
accomplished, 1.8 billion people would still be 
without access.

When people in rich countries think about 
basic sanitation, their perceptions are shaped by 
the historical experience outlined in chapter 1. 
Almost everyone living in the developed world 
has access to a private, flush toilet served by a 
continuous supply of piped water—with taps 

and toilets in close proximity. From a health 
perspective, this is optimal. Human waste is 
channelled by pipes into sewerage systems and 
treatment facilities, ensuring that drinking 
water is separated from the pathogens carried 
in faecal material. Meanwhile, taps located in 
sanitation facilities enable people to maintain 
personal hygiene. 

But at the other end of the sanitation spec-
trum are the millions of people forced to defe-
cate in bags, buckets, fields or roadside ditches. 
If the developed country model were the bench-
mark, the number of people lacking sanitation 
would be far higher than that recorded by World 
Health Organization (WHO) and United Na-
tions Children’s Fund (UNICEF) data. The 
global deficit would soar from 2.6 billion people 
to about 4 billion.2 

The gap in sanitation between developed 
and developing countries is a striking example 
of inequality in human development. Of course, 
inadequate financial resources and technical ca-
pacity, allied in some cases with water shortages, 
make it unrealistic to assume that a developed 
country model could be extended rapidly across 

The 2.6 billion people without sanitation
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the developing world. But it is important to look 
beyond the minimal levels of provision needed to 
meet the Millennium Development Goal target. 
In the 1840s social reformers in Great Britain ar-
gued for public action to ensure that every house 
had access to clean water and an on-site toilet. 
More than 150 years later, that goal remains be-
yond the reach of large numbers of people in the 
developing world.

Who is where on the 
sanitation ladder?

The broad category of “improved” provision can 
be thought of as a sanitation “ladder” extend-
ing from very basic pit latrines to improved pit 
latrines, pour-flush facilities using water and 
septic tanks, through to conventional sewers 
(figure 3.1). Moving up the ladder has finan-
cial implications. It costs some 20 times more 
to connect a household to a modern sewerage 
system than to purchase a basic pit latrine.

The sanitation ladder draws attention to an 
important, but widely neglected public policy 
issue. Most Millennium Development Goal 
costing exercises, including those in chapter 
1, set out by identifying the financing require-
ments for getting on to the ladder at the lowest 
appropriate rung. The $10 billion price tag for 
reaching the Millennium Development Goal 
sanitation target is based on access to the first 
rung of the sanitation ladder—simple pit la-
trines. A similar exercise for the top rungs of 
the sanitation ladder, including household con-
nections to sewerage facilities and the provision 
of municipal wastewater treatment, would raise 
the cost to $34 billion.3 Set against these cost 
differences, climbing the sanitation ladder of-
fers major health benefits. While even the most 
basic improved sanitation offers benefits, re-
turns to human development rise progressively 
at each level. In urban areas of Peru, to take one 
example, having a pit latrine in the home lowers 
the incidence of diarrhoea by 50%, while hav-
ing a flush toilet lowers the risk by 70%.

Moving from open defecation at one ex-
treme to the safe collection, storage and dis-
posal of human excreta and the treatment or 
recycling of sewage effluents poses different 

challenges in different contexts. In rural areas 
sewerage networks are often not available. 
Improved sanitation usually means passing 
through a hierarchy of pit latrines, with pour-
flush latrines and septic tank latrines the plau-
sible options. In urban areas the picture is more 
mixed. For high-density urban areas sewerage 
systems have obvious advantages. Connections 
to feeder sewers and trunk sewers are the safest 
way to separate people and drinking water from 
human waste: an age-old human development 
challenge. But where the reach of the sewerage 
network is limited and the unserved population 
is large, the capital costs of developing a sewer-
age system capable of connecting all households 
can be prohibitive. Under these conditions on-
site sanitation or public facilities may be the 
most viable short- to medium-run option.

Beyond the latrine
The diversity of current provision patterns cau-
tions against universal policy prescriptions. 
Much of Sub-Saharan Africa has low coverage 
by sewerage networks, with less than 10% of the 
urban population connected. The same holds 
for countries at higher average incomes. Cities 
such as Jakarta and Manila have lower levels of 
sewerage coverage (8%–10%) than West Afri-
can cities such as Dakar and Abidjan. Where 
coverage levels are low but cities have extensive 
trunk sewer systems, the costs of connecting 
households through feeder systems may not be 
prohibitive. Costs rise rapidly, however, where 
household connections would require large 
investments in trunk sewerage provision.

Tertiary wastewater 
treatment

Sewer connection and secondary 
wastewater treatment

Connection to conventional sewer

Sewer connection with local labour

Septic tank latrine

Pour-flush latrine

Ventilated improved pit latrine

Simple pit latrine

Estimated cost per person (US$)
0 200 400 600 800

Source: Adapted from Lenton, Wright and Lewis 2005.

Figure 3.1 Climbing the sanitation ladder has 
financial as well as health 
implications



	 114	h uman de velopment report 2006

3

Th
e 

va
st

 d
efi

ci
t 

in
 s

an
it

at
io

n

In some cities coverage rates are high but 
sewerage systems are in extreme disrepair. Delhi 
has many of the trappings of a developed country 
sanitation model—but appearances belie some 
serious problems. A large proportion of the city’s 
5,600 kilometres of feeder sewers are silted, and 
less than 15% of the trunk sewer is functioning. 
The 17 sewerage plants that serve the city have 
the capacity to process less than half the waste 
produced, and most operate far below capacity. 
The result: less than a fifth of the city’s waste is 
processed before it is dumped into the Yamuna 
River, transmitting risks downstream.4 In Latin 
America many cities have feeder and trunk sew-
erage systems that cover a large section of the 
population. But sewage treatment capacity is 
very limited: less than a fifth of the wastewater 
in Brazil and Mexico is treated.5

Infrastructure for sanitation extends far be-
yond the sewer. In cities like Jakarta and Manila 
the limited coverage of the sewerage system has 
given rise to a highly developed infrastructure 
of pit latrines. That infrastructure makes it 
possible to remove waste from households, but 
much of it ends in rivers. Pit latrines and septic 
tanks need to be emptied regularly, otherwise 
they overflow, block drainage channels and 
cause acute sanitation problems. The problem 
in Manila is that the pit latrine infrastructure 
is more developed than the waste treatment 
and disposal infrastructure. Many cities in 
Sub-Saharan Africa face the same problem. 
For example, an estimated 13% of latrines in 
Kibera, Nairobi, are unusable because they are 
too full.6 Emptying latrines in densely popu-
lated urban areas requires an extensive service 

For people with disabilities, the physical presence of an improved 

sanitation facility is not the same as access. People with dis-

abilities face special problems in households that lack improved 

sanitation.

Disability is not a side issue in sanitation policy. The WHO 

estimates that some 10% of the world’s population has some im-

pairment that restricts mobility. The overall number is on the in-

crease, due to ageing populations and the rise in chronic illness, 

traffic accidents and injuries from armed conflict. The human 

consequences of disability are often more severe in developing 

countries because of widespread poverty and more limited social 

welfare programmes.

People with disabilities are among the most vulnerable 

members of society—and among the poorest. A vicious cycle 

links disability and chronic poverty: if you are poor you are more 

likely to be disabled, and if you are disabled you are more likely 

to be poor. In Ecuador 50% of people with disabilities belong 

to the lowest 40% of the income distribution. Similarly, surveys 

of the living conditions of people with disabilities in Malawi, 

Namibia and Zimbabwe show that they live in households with 

lower than average incomes. In Namibia 56% of households 

with a disabled member have no one employed in the formal 

sector, compared with 41% for households with no disabled 

members. 

Some household surveys have captured the special sanita-

tion disadvantages facing people with disabilities. In Namibia 

households with disabled people are less likely to have access 

to a private flush toilet and more likely to resort to using the 

bush. Inaccessible toilets in public spaces such as schools 

and hospitals can affect access to education and health ser-

vices. The United Nations Educational, Scientific and Cultural 

Organization estimates that 90% of children with disabilities in 

developing countries do not attend school in part because of 

inaccessible toilets. In Uganda the father of a disabled child 

who was so eager to go to school that he would not drink or 

eat until evening because he would otherwise need to use the 

toilet, reports:

My son you see here today suffers a lot. He never takes 

breakfast and any meal at school until he comes back home. 

The school toilets are filthy. The fact that he simply crawls, 

and does not have a wheelchair, makes him fear to enter the 

toilets, which are already dirty. Coupled to this is the fact that 

even the toilets do not have wide doors to allow our ordinary 

tricycle to enter. So the whole day he goes without food until 

he comes back home. 

There is a widespread perception that addressing disabil-

ity will require investments and technology beyond the capac-

ity of households and providers. But often only minor changes 

are needed to give people with disabilities access to ordinary 

water and sanitation services. The additional costs are minimal: 

research indicates that incorporating “access for all” features into 

the design from the outset adds only 1% to the cost, compared 

with the far greater expense of renovating or adapting existing 

facilities. Five South African case studies covering a variety of ap-

plications suggest that the cost of providing accessibility can be 

as low as 0.5%–1% of the cost of a project. In the Ikwezi Commu-

nity Centre in Gugulethu, east of Cape Town, the additional cost 

of providing accessible toilet facilities was 0.31%. 

Box 3.1	 Disability and sanitation

Source: CONADIS and others 2004; SINTEF Unimed 2002, 2003a,b; Jones and Reed 2005; Metts 2000; Metts 2000, annex I.
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infrastructure. Sludge has to be removed man-
ually or through suction pumps, transferred 
to trucks and delivered to waste disposal sites. 
If disposal sites are not properly maintained, 
effluents can seep into groundwater and flow 
into streams and rivers, creating public health 
hazards. 

Quantifying quality and equity
Data problems loom large in dealing with sani-
tation. Some countries (Kenya and Tanzania to 
name two) register implausibly high sanitation 
coverage figures, while others (Brazil) have far 
higher rates of coverage than WHO/UNICEF 
data indicate.7 Moreover, data on coverage say 
little about quality. Broken or poorly function-
ing improved pit latrines may inflate coverage 
rates, but they pose huge public health risks for 
families and communities. 

While inadequate sanitation causes health 
risks and loses of dignity for all who are affected, 
people with disabilities face special problems. In 
most low-income countries national census data 
and household surveys are creating a stronger 
information base for understanding quality and 
coverage problems. However, the data sources 
are seldom detailed enough to identify the dis-
tricts, neighbourhoods, income levels and other 
markers for disadvantage that governments and 
service providers need to build up a map of who 
is not served. This matters because the distri-
bution of disadvantage has implications for the 
design of public policies. Data and policy re-
sponses have been found particularly wanting 
in relation to disability (box 3.1)

The water-sanitation‑hygiene 
benefits loop

Climbing the sanitation ladder holds the 
prospect of large public health benefits. But 
advances in sanitation work best when associ-
ated with progress in water and hygiene.

Cross-country studies show that the method 
of disposing of excreta is one of the strongest 
determinants of child survival. On average, 
the transition from unimproved to improved 
sanitation is accompanied by a more than 30% 
reduction in child mortality, with flush toilets 

associated with far larger reductions than pit 
latrines.8 

Improved sanitation helps to break the fae-
cal-oral transmission route that perpetuates 
the public health problems outlined in chap-
ter 1. Sanitation bestows health benefits at two 
levels. The household that invests in a latrine 
secures many advantages, but a possibly greater 
benefit accrues to the community. 

This can be illustrated by data from favelas 
in Salvador, Brazil (figure 3.2). The incidence 
of diarrhoea is twice as high among children 
in households without toilets as among chil-
dren in households with sanitation, while it is 
three times greater for children in communi-
ties without sanitation infrastructure than in 
communities with drains and sewers.9 Thus 
the absence of measures to promote the devel-
opment of sanitation infrastructure can limit 
the advantages associated with household in-
vestments in sanitation.10 Conversely, when a 
household installs a latrine, it not only protects 
them from contact with their own excreta but 
also helps protect their neighbors. The strong 
externalities associated with individual and 
community investments in sanitation make a 
solid case for public policies—such as govern-
ment spending, subsidies and regulation—to 
promote such investments. 

Hygiene is another predictor of public 
health. Hands transmit pathogens to foodstuffs 
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and beverages and to the mouths of susceptible 
hosts. Because diarrhoeal diseases are of faecal 
origin, hand washing with soap and water has 
been identified as a major determinant of re-
duced child mortality, along with interventions 
that prevent faecal material from entering the 
domestic environment of children.11

Evidence from Burkina Faso demonstrates 
the interaction between sanitation and hygiene. 
In the mid-1990s the country’s second largest 
city, Bobo-Dioulasso, had a well managed water 
supply system and most households had pit la-
trines, but children were still at risk from poor 
hygiene. The Ministry of Health and Com-
munity Groups promoted behavioural changes 
that reduced the incidence of diarrhoea—for 
example, by encouraging mothers to wash 
their hands with soap and water after changing  
diapers. Over three years the programme 
averted some 9,000 diarrhoea episodes, 800 
outpatient visits, 300 hospital referrals and 100 
deaths—at a cost of $0.30 per inhabitant.12 

Behavioural factors may be important in hy-
giene, but access to clean water is essential. One 
study in villages in Kyrgyzstan found that few 
people washed their hands and that almost half 
of households disposed of faeces in gardens or 
streets.13 The problem was not that they were ig-
norant of the need for hygiene; they just had few 
opportunities to practice it in households that 
lacked water supplies and could not afford soap. 
Hand-washing rates were three times higher in 
households with piped water and washstands.

Attempting to separate the effects of water, 
sanitation and hygiene is a popular exercise—
but an unhelpful one. In today’s rich countries 
the great public works that drove the water 
and sanitation revolutions—the pipes, sew-
ers, water filtration and wastewater treatment 
plants—were pivotal. But so were micro-level 
public health changes encouraged through ed-
ucation. Campaigns to promote hand washing, 
breastfeeding and boiling water for baby bottles 
increased the returns on investment in public 
works. What is important is that public poli-
cies expand access to infrastructure and unlock 
the complementarities that operate across the 
artificial frontiers between water, hygiene and 
sanitation. Children are among the most effec-
tive agents for change (box 3.2).

Clean water, the sanitary removal of excreta 
and personal hygiene are the three foundations 
for any strategy to enhance public health. Col-
lectively, these are the most potent antidotes 
to the parasitic diseases and other infections 
transmitted through flies and other vectors 
that blight so many lives in areas where stag-
nant water is the primary source for drinking, 
cooking and washing. While clean water and 
personal hygiene can make a difference on their 
own, the benefits for public health will be di-
minished without adequate sanitation, drain-
age and wider infrastructure for disposing of 
excreta. That is why public policies for water 
and sanitation need to be seen as part of an in-
tegrated strategy.

The classroom is one of the best places for effecting positive changes in hygiene. Teaching children 

hand washing and other good hygiene habits protects their health and promotes transformations be-

yond school. In Mozambique a national campaign trained children to teach other children about hand 

washing and sanitation-related problems. In China and Nigeria UNICEF-supported school-based 

hygiene projects report increases of 75%–80% in hand washing with soap.

In some countries hygiene and sanitation have been brought into the national curriculum. In Tajiki-

stan more than 11,000 students are engaged in an outreach programme on sanitation. In Bangladesh 

schools and nongovernmental organizations formed student brigades to take hygiene and sanitation 

messages from their schools back to their communities.

Such school-based programmes provide adequate water and sanitation and separate facilities 

for boys and girls.

Box 3.2	 Children as agents of change

Source: IRC International Water and Sanitation Centre 2004; International Training Network Centre 2003; UNICEF 
and IRC International Water and Sanitation Centre 2005; UNICEF 2005a, 2006a. 
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It is distressing to see a child’s future threatened or diminished by preventable disease. The rights 

to health services and to safe, clean, affordable water are fundamental to a life of dignity and are 

protected by international law. Yet millions of people die of water-related diseases annually, and mil-

lions more suffer needlessly. None of us should turn a blind eye to the shocking consequences of 

inadequate access to clean water and to sanitation set out in this Report.

The scale of the problem in water and sanitation poses a daunting challenge, but one we can 

overcome. Just a few generations ago people living in the great cities of Europe and the United States 

were facing grave public health threats as a result of unclean water and poor sanitation. At the end 

of the 19th century those threats were addressed through concerted political action at a national 

level. At the start of the 21st century we need to extend the leadership that made progress possible 

in today’s rich countries to the global stage.

My colleagues at The Carter Center and I are working to eradicate Guinea worm disease (dracun-

culiasis) and control trachoma, two horrible afflictions that can be prevented by providing access to 

clean water, sanitation and health services. As recently as 50 years ago trachoma, which is the world’s 

leading cause of preventable blindness, still affected parts of the United States, including my home 

town of Plains, Georgia. Though today we know how to avoid such diseases, more than 1.4 million 

children still die each year from intestinal parasites, and millions of people throughout the developing 

world continue to suffer from trachoma. But there has been progress. 

Guinea worm, a parasitic waterborne disease, is poised to be the first disease to be eradicated 

without a vaccine or medical treatment. The presence of Guinea worm disease in a geographic area 

indicates abject poverty, including the absence of safe drinking water. The disease is so painful and 

debilitating that its effects reach far beyond a single victim, crippling agricultural production and 

reducing school attendance. It devastates already impoverished communities and further prevents 

them from achieving good health and economic prosperity.

Guinea worm became the second disease in history to be targeted for eradication following the 

inauguration of the International Drinking Water Supply and Sanitation Decade (1981–90). In 1986 

The Carter Center, the US Centers for Disease Control and Prevention, the United Nations Children’s 

Fund, the World Health Organization and the countries plagued by Guinea worm embraced the chal-

lenge of eradicating the disease.

When the programme began, there were approximately 3.5 million cases, crippling millions of 

people in 20 countries in Africa and Asia. Since then, Guinea worm disease has been reduced by 

more than 99.7%. In 2005 only 10,674 cases of dracunculiasis were reported in nine countries—all 

in Africa. Today, coalition partners, in collaboration with thousands of dedicated community health 

workers, continue to intensify efforts as we fight the last fraction of 1% of Guinea worm disease. As 

an active participant in the Guinea worm campaign, my primary objective is the eradication of this 

terrible scourge. Our progress toward this goal gives me confidence that together we can eliminate 

this disease within my lifetime. 

More must be done to eradicate Guinea worm, but the larger task is to provide safe drinking water 

and sanitation to all. Halving the number of people who lack water and sanitation by 2015 as envis-

aged under the Millennium Development Goals is the first step. Failure to achieve that target would 

set back the entire Millennium Development Goal project. Without progress in water and sanitation, 

we cannot accelerate social progress in other areas, such as child survival, access to education and 

reduction of extreme poverty. 

It is fitting that as we approach the eradication of Guinea worm disease another major interna-

tional effort is under way to provide safe water to 1.1 billion people and adequate sanitation to 2.6 

billon people. These noble efforts will help alleviate the greatest challenge of our time—to bridge the 

widening chasm between the rich and the poor in our world.

Jimmy Carter, 39th President, United States;  

Founder, The Carter Center; Nobel Peace Prize Laureate 2002

Special contribution	 Water and sanitation: a daunting challenge, but one we can overcome
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The daunting scale of human suffering 
rooted in the global sanitation deficit can cre-
ate the impression of an insurmountable prob-
lem. That impression is wrong. One of the 
lessons of the past decade is that concerted na-
tional and international action can make a dif-
ference. Twenty years ago Guinea worm was a 
major cause of suffering and poverty in a large 
swathe of countries across Sub-Saharan Africa. 
In the mid-1980s some 3.5 million people were 
infected with dracunculiasis, the Guinea worm 
parasite that enters the body when people drink 
water from stagnant pools containing Guinea 
worm larvae. Inside the body the parasite can 
grow up to three feet in length. When they 
leave the body, they cause intense blistering and 
often crippling effects. Today, following the 
intervention of a global partnership involving 
UNICEF, the WHO and the Carter Center, 
Guinea worm has almost been consigned to the 

history books (see special contribution by for-
mer US President Jimmy Carter). The disease 
has been eradicated from 11 countries, eight of 
them in Africa. While major pockets of infec-
tion remain—notably in Sudan—this battle 
against diseases caused by stagnant water and 
poor sanitation has almost been won. 

Success in the battle against Guinea worm 
disease has extended the human capabilities of 
countless millions of people. Further, more  ur-
gent action is needed to tackle problems such as 
trachoma and other parasitic infections.

Ultimately, however, for global initiatives to 
achieve optimal effects they have to be backed 
by the development of an infrastructure that 
provides households with clean water and sani-
tation. National strategies backed by a global 
plan of action to mobilize the resources needed 
to bring clean water and sanitation to all hold 
the key to success.

Toilets may be an unlikely catalyst for human 
progress—but the evidence that they are is 
overwhelming. Adequate sanitation has the 
potential to produce cumulative benefits in 
public health, employment and economic 
growth. So why is it that at the start of the 
21st century so much human potential is 
being wasted for want of some fairly sim-
ple technologies? And why does sanitation 
lag so far behind water in public provision? 
These questions are as germane to debates 
on human development today as they were 
in developed countries more than a cen-
tury ago. Six interlocking barriers provide 
answers: national policy, behaviour, percep-
tion, poverty, gender and supply. None of the 
 six barriers can be considered in isolation. But 
each helps to explain why progress towards 
the long-standing goal of sanitation for all 
has been so slow.

The national policy barrier

Chapter 2 highlighted national policies and 
national political leadership in accelerating 
access to water. Effective national policies are 
even more conspicuously absent for sanitation 
than for water. The state of a country’s sanitation 
may shape its prospects for human development, 
and yet sanitation seldom, if ever, figures promi-
nently on the national political agenda. 

That is true even for countries that have pro-
gressed rapidly in water provision. South Africa 
has not matched its success in expanding access 
and reducing inequality in water provision with 
a comparable effort in sanitation. The same is 
true for Morocco. In this case the National 
Drinking Water Office has been a highly effec-
tive body in expanding access to water across 
many cities and in rural areas. However, prog-
ress in sanitation has been held back by a far 

Why does sanitation lag so far behind water?
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weaker national strategy, the fragmentation of 
governance systems, inadequate financing, and 
capacity constraints in rural municipalities.

The behaviour barrier

Weak national policy frameworks and the lower 
priority accorded sanitation relative to water in 
part reflect the signals received from house-
holds. Participatory research exercises show 
that people tend to attach a higher priority to 
water than to sanitation. There are some obvi-
ous explanations. Lack of clean water is a more 
immediate threat to life than the absence of a 
toilet. Moreover, water piped into a household 
provides rapid and tangible benefits in time 
saved and health risks averted, regardless of 
what other households do. 

The benefits of sanitation can appear more 
contingent on factors beyond the household. For 
example, the public health benefits of install-
ing a latrine may not materialize unless other 
households also act: installation in one house-
hold does not provide protection against the ex-
crement of other households in slums with poor 
drainage. In addition, installation of a latrine 
may be seen as a public good, with the commu-
nity deriving benefits in the form of reduced 
health risks and the household deriving fewer 
private gains than in water. For a household the 
costs of not having access to clean water may 
appear more evident than those of long-estab-
lished sanitation practices, such as defecating in 
fields or streams—and the benefits of improved 
sanitation are not as widely understood as those 
of access to clean water. 

The perception barrier

For governments and many development orga-
nizations the case for public action in sanita-
tion rests on the public benefits of health and 
wealth. Things often look different at the 
household level. Village research in Cambodia, 
Indonesia and Viet Nam consistently finds “a 
clean home and village environment free of bad 
smells and flies” as the most important benefit 
identified by households, followed by conve-
nience. Health benefits rank third. In Benin, 

too, rural households attach a higher weight 
to household status—linked to the absence of 
smells—and to convenience than to health.14 

The fact that households often view better 
sanitation as a private amenity with private ben-
efits rather than a public responsibility may have 
weakened the perceived political imperative to 
develop national strategies. Understanding 
what people value about improved sanitation 
and why they value it is a first step towards a de-
mand-responsive approach. But demand cannot 
be treated as fixed. Education, social marketing 
and political campaigns can shift demand pat-
terns by raising aspirations and creating new 
expectations. 

The poverty barrier

The cost of improved sanitation can be prohibi-
tive when large segments of the population lack 
access. The ranks of people without improved 
sanitation are less dominated by the very poor 
than is the case for water, but poverty remains 
a major constraint to gaining access. Nearly 1.4 
billion people without access to sanitation live 
on less than $2 a day. For most of them, even 
low-cost improved technology may be beyond 
financial reach. 

The public health benefits 

of installing a latrine may 

not materialize unless other 

households also act



	 120	h uman de velopment report 2006

3

Th
e 

va
st

 d
efi

ci
t 

in
 s

an
it

at
io

n

Consider Viet Nam, which has already 
achieved the Millennium Development Goal 
target for sanitation. Rural coverage has in-
creased rapidly, albeit from a low base. But the 
poorest households have been left far behind 
(figure 3.3). In Cambodia the daily wage for 
rural labourers does not cover a family’s basic 
nutritional requirements, leaving nothing for 
health, clothing and education. It would take 
20 days’ wages to purchase a simple pit latrine—
helping to explain the very large discrepancy  
between coverage rates for the rich and the poor 
(figure 3.4). In Kibera, Nairobi, constructing a pit 
latrine costs about $45, or two months of income 
for someone earning the minimum wage. To help 
poor households meet the financing require-
ments of improved sanitation, arrangements are 
needed that provide subsidies or allow payments 
to be spread over time through microcredit.

The gender barrier

Gender inequalities help to explain the low 
demand for sanitation in many communities. 
Evidence from many countries suggests that 
women place a higher value on access to private 
sanitation facilities than do men—an outcome 
that reflects the greater disadvantage women face 
through insecurity, loss of dignity and adverse 
health outcomes associated with lack of access. 
Research in Cambodia, Indonesia and Viet Nam 
found that women consistently give higher value 
for cost scores to toilets than do men.15 

But the weak voice of women in shaping 
spending priorities within the household means 

that the constituency with the strongest ex-
pressed demand for sanitation has little control 
over expenditures. For the same reason the pri-
ority that women attach to sanitation is seldom 
reflected in decision-making beyond the house-
hold, in political structures extending from the 
village through local government to national 
levels. Empowering women may be one of the 
most successful mechanisms for increasing ef-
fective demand.

The supply barrier

Turning from demand to supply shows that 
progress is impeded not just by the absence of 
affordable sanitation technology, but also by 
the oversupply of inappropriate technologies, 
leading to a mismatch between what people 
want and what governments have offered. For 
example, pour-flush latrines provided through 
government programmes have often had low 
uptake rates because communities lack secure 
water supplies. In other cases the technologies 
marketed through government agencies have 
been difficult or expensive to maintain. Prod-
ucts designed by engineers without reference to 
community needs and priorities and delivered 
through unaccountable government agencies 
have left a legacy of abandoned sanitation prod-
ucts. Time horizon is another factor. Evidence 
from many countries suggests that progress in 
sanitation, far more than in water, requires a 
planning frame of 10–15 years, whereas average 
donor cycles and national planning cycles oper-
ate over 2–3 year cycles.

The slow progress in sanitation has long been a 
source of concern. After more than three decades 
of high-level conferences, sweeping policy shifts 
and ambitious—but unrealized—targets, there 
is a strong undercurrent of pessimism surround-

ing the Millennium Development Goal for san-
itation. That pessimism is as unjustified as the 
overweening optimism of earlier approaches.

From a distance the global sanitation pic-
ture is bleak. But a closer look reveals a striking 

Wealth gaps in 
sanitation in 
Cambodia

Figure 3.4

Source: Mukherjee 2001. 
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stories within this larger picture. In some cases 
the people at the distressed end of the sanita-
tion crisis—the slum dwellers and the rural 
communities lacking even basic sanitation—
have driven change from below. In other cases 
government agencies and service providers have 
taken the lead or played a key role in scaling up 
actions initiated from below. What unites the 
success stories are the twin principles of shared 
rights and joint responsibilities, building blocks 
for any social contract between government and 
citizens. In this broad framework community 
demand, appropriate technology and demand-
responsive and accountable service provision are 
recurrent themes.

Action from below makes  
a difference

The principles of shared rights and joint 
responsibilities matter in a very practical way. 
In urban slums with large and highly concen-
trated populations, the success of any com-
munity initiative depends on individual par-
ticipation, especially for improved sanitation. 
Through mobilization from below the Orangi 
Pilot Project in Karachi, Pakistan, has evolved 
over the past two decades into a programme 
that brings sanitation to millions of slum 
dwellers.16 Near-universal participation has 
been based on a collective perception of ben-
efits and an acceptance of joint responsibility 
for unlocking those benefits (box 3.3).

The Orangi Project, which began as a small 
community-led initiative, scaled up through co-
operation with local governments. Scaling up 
matters because small isolated projects cannot 
spark or sustain national progress. At the same 
time the energy and innovation of community 
actions can strengthen government capacity to 
deliver change. 

In India in the early 1990s the National Slum 
Dwellers Federation (NSDF); the Society for the 
Promotion of Area Resource Centres (SPARC), 
a Mumbai-based nongovernmental organization 
(NGO); and Mahila Milan, a network of savings 
groups formed by women slum and pavement 
dwellers, pioneered a new approach to design and 
manage public toilet blocks in response to the in-
ability of poor households to install latrines in 
high-density areas. Construction was preceded 
by slum surveys, savings mobilization and the 
development of organizations to manage the toi-
lets. Design innovations included the provision 
of separate facilities for men and women. Ini-
tially, local authorities discouraged these efforts. 
But the model has since been adopted in Pune, a 
city of more than 2 million people, through col-
laboration between municipal authorities and 
NSDF, SPARC, and Mahila Milan. Between 
1999 and 2001 more than 440 toilet blocks were 
constructed, with more than 10,000 new toilets. 
Financing has been provided through the gov-
ernment of Maharashtra, with NGOs taking re-
sponsibility for design and maintenance. 

Community participation is probably the 
biggest influence on the success—or failure—of 

Orangi is a large, low-income informal settlement—or katchi 

abadi—in Karachi, Pakistan. Home to more than a million people, 

it is a success story of the power of communities to expand access 

to sanitation.

In 1980 a local nongovernmental organization started to work 

through the Orangi Pilot Project with local communities to tackle 

the settlement’s appalling sanitation situation. The focal point for 

mobilization was the lane. Through dialogue and education lane 

residents were urged to form groups to construct sewer channels 

to collect waste from their homes. Cooperation between lane man-

agers then facilitated the construction of neighbourhood channels 

to collect the waste from multiple lanes. Initially, the channels were 

discharged into nearby drains. But after a period of dialogue with 

municipal authorities, the city agreed to finance a trunk sewer to 

collect the waste and transport it from the community.

Infant mortality rates in the slum have fallen from 130 deaths 

per 1,000 live births in the early 1980s to fewer than 40 today. Al-

most 100,000 families in more than 6,000 lanes representing 90% 

of the population have been involved. Training community workers in 

maintenance and labour mobilization has reduced the costs of sani-

tation provision to a fifth of the cost of official provision, enabling the 

project to recover costs without making services unaffordable.

Box 3.3	 Action from below—the Orangi Project

Source: Satterthwaite 2006; Hasan 2005; Zaidi 2001.
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public sanitation facilities. Until recently facili-
ties created by municipalities had a weak record 
in provision, with poor maintenance, inappro-
priate location and similar missteps leading to  
low public use. That record has started to change. 
City authorities in Windhoek, Namibia, recog-
nized that government sanitation facilities were 
not reaching the poor because quality standards 
made costs prohibitive. Working with the Na-
tional Shack Dwellers Federation, municipal au-
thorities created a new legislative framework en-
abling neighbourhood committees to build and 
manage their own toilet blocks. Standards were 
relaxed, and regulations were applied more flexi-
bly. In Chittagong, Bangladesh, the international 
NGO WaterAid, local NGOs and municipal au-
thorities have developed cluster latrines for use 
by 150 households at a cost of $0.60 a month per 
household.17 These latrines, maintained through 
community-based organizations, have brought 
sanitation to far more people than would have been 
possible through individual household purchases.

The failure of past supply-led approaches has 
produced a major shift in policy orientation. One 
of the most profound expressions of the shift is 
the community-led total sanitation campaign, 
an approach designed to build demand for im-
proved sanitation.18 In Bangladesh the total 
sanitation campaign was begun by local NGOs 
but has since been scaled up into a national pro-
gramme. Its success has helped keep the country 
on track for the sanitation Millennium Develop-
ment Goal target (box 3.4).

The total sanitation campaign approach be-
gins with a community-based appraisal of current 
sanitation practices, which usually include open 
defecation.19 Residents undertake a mapping 
exercise with households to identify defecation 
sites, the transmission routes that cause disease 
and the contribution of each household to the 
problem. The aim is to appeal to three basic driv-
ers for change: disgust, self-interest and a sense of 
individual responsibility for community welfare. 
This approach has been widely developed and de-
ployed with some success across such countries 
as Cambodia, China, India and Zambia.

Innovative design and marketing can bring 
improved sanitation within the reach of even 
the most disadvantaged. Take Sulabh in India. 

Founded on Gandhian principles, it has developed 
products aimed at some of the poorest sections of 
Indian society, including low castes and migrant 
workers. Most striking are its scale of operation—
providing improved sanitation to some 10 million 
people—and its business model (box 3.5). 

Government leadership is vital

The central role of households in financing san-
itation, the high-profile failure of some heavily 
subsidized government initiatives and the cru-
cial role of household demand as a catalyst for 
change have spurred some people to advocate a 
minimalist role for government. But the divi-
sion between household or community action 
and government-led public action is mislead-
ing and unhelpful. Government leadership 
remains vital.

Setting national strategies
In sanitation as in water the starting point for 
successful expansion of coverage is effective 
national planning. Many countries need to 
change the mindset that undervalues sanita-
tion. That mindset is often reflected in the insti-
tutional location of responsibility for sanitation 
in government. One common arrangement is 
to assign sanitation to a technical unit within 
the ministry of health, an approach that limits 
the scope for bold political initiatives. Another 
problem is the fragmentation of authority. In 
Ghana roles and responsibilities for water are 
well defined within a national planning frame-
work. That is not the case for sanitation, where 
authority is divided among the Ministry for 
Water Resources, Works and Housing and a 
range of other line ministries. In Niger sanita-
tion comes under the Ministry of Water, but 
coordination for sanitation takes place through 
a national committee with limited authority. In 
each case, national planning would be enhanced 
if it were led by a senior ministerial figure coor-
dinating the development and implementation 
of sanitation strategies.

Some governments have a strong track re-
cord in providing access to sanitation. Since 
1990 Thailand has increased the national sanita-
tion coverage rate from 80% to 100%. Progress 
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Ten years ago Bangladesh, among the poorest countries in the world, had one of the lowest levels of 

coverage for rural sanitation. Today, it has ambitious plans to achieve nationwide sanitation coverage 

by 2010. Strongly supported by the country’s aid partners, those plans target an achievable annual 

increase in sanitation coverage of 2.4 million households.

The total sanitation campaign is central to Bangladesh’s success. Pioneered by a Bangladeshi 

NGO in the late 1990s, it now involves more than 600 NGOs that work with local district authorities in 

marketing improved sanitation messages. 

The starting point is engagement with local communities in identifying the problems associated 

with open defecation by calculating the amount of excreta deposited in the village environment, map-

ping dirty zones and identifying transmission routes to diarrhoea and wider public health problems. 

The “walk of shame” to defecation zones and the “excreta calculation” are the two initial tools for 

generating shared community concern. Communities discuss and document open defecation and 

consider the health consequences. Once interest is ignited, there is momentum for villagers to work 

with government agencies, NGOs, religious organizations and others to establish sanitation forums 

to identify concerns. 

As the campaign has developed and demand for sanitation has increased, a vibrant small busi-

ness sector has emerged. Bangladesh is now a world leader in producing, marketing and maintaining 

low-cost latrines. At the end of 2000 there were 2,400 registered small-scale latrine production cen-

tres. That figure has since risen to 3,000, demonstrating again the capacity of small-scale providers to 

respond to local markets. The cost of latrines has fallen sharply. Meanwhile, village efforts have been 

supported by NGO-led microfinance schemes, mobilizing savings and providing loans.

While the programme has been based on demand-responsive approaches, national policy has 

also been important. Successive governments have made rural sanitation a priority. The National 

Policy for Water and Sanitation, drawn up in 1998, establishes a policy framework for partnerships of 

small-scale entrepreneurs and community groups and provides support for marketing and training 

through local and national government agencies.

To get a sense of the effectiveness of this partnership, compare Bangladesh with India. Ten years 

ago the two countries faced similar problems. Since then, India has enjoyed far more rapid economic 

growth, widening the income gap between the two countries. But in rural sanitation India has fallen 

behind Bangladesh (see table), even though some Indian states have made progress. 

In the decade to 2015 the biggest challenges are to sustain the momentum built up over recent 

years and to reduce inequalities in access. While data are patchy, the Bangladeshi government is 

concerned that the improved national sanitation coverage rate may hide the fact that poor rural 

households are unable to finance even low-cost latrines. Its response has been to allocate the entire 

share of the annual development programme for sanitation to subsidize demand among the poorest 

20% of the population.

Box 3.4	 Bangladesh’s total sanitation campaign

Bangladesh India

Indicator 1990 2004 Change 1990 2004 Change

Sanitation, national (%) 20 39 19  14   33    19

Rural sanitation (%) 12 35 23   3   22    19

Infant mortality (per 1,000 live births) 96 56 –40  84   62  –22

Improvements in sanitation and infant mortality: 
Bangladesh and India, 1990–2004

Source: Indicator table 10; WHO and UNICEF 2006.

Source: Bangladesh 1998, 2005; Kar and Pasteur 2005; Practical Action Consulting 2006a; VERC 2002;  
WSP–SA 2005.

in rural areas has been particularly marked: 
more than 13 million people in rural areas have 
gained access in two decades. These outcomes 

reflect the priority accorded to sanitation as part 
of national planning.20 Under the national strat-
egy every district has been required to identify 
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coverage gaps from the village upwards—and to 
develop strategies for closing them. Government 
agencies in Thailand developed technologies 
that were affordable and accessible to the poor, 
provided training in maintenance and financed 
revolving funds to meet the capital costs. Com-
munity health programmes increased awareness 
of the health benefits of sanitation. 

Government success in some areas can high-
light public policy failures in others. Both Co-
lombia and Morocco have expanded access to 
improved sanitation for some of the poorest in 
society. The coverage rate in Colombia—about 
86% in 2005—is far higher than its national 
income would predict (figure 3.5). In Morocco 
coverage for the poorest 20% has expanded 
fourfold since 1992. But in both countries 
progress has been skewed by a distinct bias that 
is exacerbating inequalities between urban and 
rural areas.21 

The urban bias can be traced in part to na-
tional policy planning. In Colombia respon-
sibility for water and sanitation has been de-
volved to municipalities with a strong record 
in service provision. Fiscal transfers from the 
central government to municipalities account 
for two-thirds of investment in water and san-
itation, and poorer and smaller municipalities 
get more per capita.22 Other central govern-
ment programmes target poor households 
for connection and service provision subsi-
dies (see chapter 2) and provide smaller utili-
ties with loans and technical assistance. This 
has brought tangible benefits for poor urban 
households. In Morocco, too, government 
policies have created incentives for utilities to 

Pro-poor growth in access to 
sanitation in Colombia and 
Morocco

Figure 3.5
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Founded in 1970 to address the sanitation problems facing low-caste, low-income groups in India, 

Sulabh has emerged as one of the world’s largest nongovernmental providers of sanitation facilities. 

Apart from its scale, what makes its delivery system of wider interest is its commercial viability.

In a little over three decades Sulabh has grown from a modest project in Bihar State to an opera-

tion that spans 1,080 cities and towns and 455 districts in 27 Indian states. It has constructed more 

than 7,500 public toilet blocks and 1.2 million private latrines, giving access to sanitation to 10 million 

people. Research in Hyderabad has found that about half the users of Sulabh facilities have below 

poverty-threshold wages, with petty traders, manual labourers and a wide range of informal sector 

workers dominating.

Sulabh follows a business not a charity model. It enters into contracts with municipalities and 

public sector providers to construct toilet blocks with public funds. Local authorities provide land 

and finance the initial connections to utility services, but all recurrent costs are financed through user 

charges. Fees are set at about 1 rupee (2 cents). Access is free for children, people with disabilities 

and those who cannot afford to pay. In 29 slums Sulabh has built toilet blocks that operate without 

user fees under service contracts with municipalities.

Sulabh also produces and markets latrines, with costs ranging from $10 to $500. Low-cost la-

trines designed for low-income households are marketed with the help of a government subsidy that 

meets half of the cost and soft loans repayable over 12–30 years. 

Box 3.5	 Sulabh—bringing sanitation to the poor in India

Source: Bhatia 2004; Chary, Narender and Rao 2003; Patak 2006.
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Twenty years ago Lesotho began a small pilot project for rural sanitation with finan-

cial assistance from the United Nations Development Programme and the United 

Nations Children’s Fund. Since then, rural coverage has increased from 15% to 

32%—higher than for many countries with higher average incomes. The current 

target is full coverage by 2010.

The programme has been creating demand and providing support for training 

in the construction of latrines. District sanitation teams work through local commu-

nity structures to increase awareness of the benefits of sanitation, creating demand 

for improved latrines. The supply response emerged through small-scale local pro-

viders, supported through training by local government agencies.

The integration of health and hygiene education with construction and techni-

cal activities is supported through national coordination between the Ministry of 

the Interior (concerned mainly with hardware aspects) and the Ministry of Health. 

Coordination with the water supply sector has also improved. 

One of the challenges looking to the 2010 target date is to reach some of 

the country’s poorest households. The full cost-recovery and zero-subsidy policy 

has created incentives for innovation. But even basic latrines are still beyond the 

means of the very poor. Only recently have measures been put in place to reduce 

the costs of latrines through microcredit programmes offering extended loan re-

payment periods. 

Box 3.6	 Lesotho—progress in rural sanitation

Source: Jenkins and Sugden 2006; World Bank 2004b.

extend provision to low-income urban house-
holds. The problem in both countries is that 
there is no effective national sanitation strat-
egy for rural areas. For example, Colombia’s 
National Development Plan targets coverage 
in urban areas but not in rural areas. Policy 
goals and national standards are set for piped 
connections and networks, but pit latrines 
may be more appropriate in rural areas.

Partnering with communities
Creating an environment in which sanitation 
is perceived both as a household responsibil-
ity and as a community right can change the 
attitudes and behaviours that limit progress. 
Such an environment requires a dynamic 
interaction between government agencies and 
communities. It means drawing on the social 
capital of communities and building a sense of 
social solidarity and shared citizenship, with 
governments creating a policy environment 
that enables all people to progress towards 
improved sanitation.

Some of the most conspicuous success sto-
ries in sanitation are the product of partner-
ships between governments and communities, 
with a wide range of civil society organizations 
as a bridge. Public policy can create demand and 
scale up community-led initiatives. The Bangla-
desh total sanitation campaign is one example. 
Another is the rapid progress in rural sanitation 
in Lesotho, where a strong national planning 
process and political leadership, with a strong 
emphasis on community involvement, yielded 
real progress (box 3.6).23

Many government interventions have been 
justifiably criticized for supplying inappropriate 
technology, but the success stories are less widely 
appreciated. In Brazil municipal governments 
supported a shift in emphasis from conventional 
sewerage technology to a lower cost alternative, 
the condominial system. That system has facili-
tated a sustained increase in coverage rates.24

In a conventional sewerage system service 
is provided to each household unit. In a condo-
minium model service is provided to blocks or 
groups of residences, avoiding the need for pipes 
in each lot or even each street of a neighbour-
hood. The network has two parts. The citywide 

system provides a trunk connected to paral-
lel microsystems that receive waste from the 
condominial blocks. These systems take into 
account local topography and drainage condi-
tions, dramatically reducing the length of the 
piped system. And they can be operated inde-
pendently until they can be connected to a city-
wide trunk. 

The development of the condominial system 
in Brazil has been about politics as much as tech-
nology. Community participation in decision-
making is widely perceived as both a right and a 
duty of citizenship, with the condominium pro-
viding a social unit to facilitate collective deci-
sions. Condominium members have to agree on 
the appropriate location for the branch network 
and organize themselves to perform comple-
mentary activities, including construction and 
maintenance. This system is now a central part 
of the sewerage system serving more than 2 mil-
lion people in Brasilia alone (box 3.7).

Creating conditions for progress
Government leadership in creating the conditions 
for progress in sanitation is vital for some obvious 
reasons. Communities or NGOs acting alone can 
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create islands of success, sometimes on an impres-
sive scale. But project-led advances cannot substi-
tute for the financial, political and administrative 
resources that governments can bring to bear. 

Consider West Bengal in India. Since 1990 
the state government has developed a strategy 
for expanding rural sanitation involving long-
term partnerships with international agencies 
such as UNICEF, state-level NGOs and other 
groups under the umbrella of India’s national 
total sanitation campaign.25 The West Bengal 
campaign is the only one in India with a dedi-
cated unit—the State Institute of Panchayats 
and Rural Development—responsible for mon-
itoring coverage, conducting reviews and evalu-
ations and providing support and training to 
local government. The campaign emphasizes hy-
giene education and community involvement to 
generate demand. But government agencies and 

NGOs have also been heavily involved in supply. 
Local governments have supported networks of 
rural sanitary marts to manufacture low-cost la-
trine slabs, with the government also supporting 
the training of masons to work in villages.

The results have been impressive. In 1990 
when the state government launched its rural 
sanitation drive in Midnapur, then the largest 
district in India, coverage rates were less than 
5%. The district now has 100% coverage. Across 
the state as a whole, 2 million toilets have been 
constructed and installed in the last five years, 
increasing state coverage of sanitation from 12% 
in 1991 to more than 40% today. Government 
subsidies cover about 40% of the cost of a la-
trine, but most public spending has gone into 
social marketing campaigns and programmes 
for latrine construction.

West Bengal’s achievements over the past 
five years build on more than a decade of politi-
cal and institutional investment. Evidence from 
other states highlights the problems of achiev-
ing rapid progress without these investments. 
For example, Andhra Pradesh launched a huge 
sanitation campaign in 1997. But the focus has 
been on relatively high-cost, heavily subsidized 
latrines (with an average price five times that 
in West Bengal). Evaluations indicate that the 
campaign has reached few poor people and that 
many of the new latrines have been abandoned. 
The problem is not the use of subsidies but the 
failure to target them and to develop demand 
through community partnerships.

The high costs of connecting to a sewer 
mean that on-site sanitation will remain the 
most viable option in many low-income areas. 
Public toilets on the model developed by Su-
labh and others illustrate one approach for use 
in high population density areas. However, 
governments could do far more to create an 
enabling environment for the development of 
services such as pit emptying and disposal that 
are lacking in so many cities today. In effect, 
poor households are bearing the cost not just of 
constructing latrines, but also of providing the 
infrastructure for excreta disposal.

Public providers or public-private partner-
ships can make a difference. Municipal utilities 
can provide services or create the conditions for 

Developed in the 1980s to bring sanitation services to low-income households, 

the condominial system has emerged as a solution to sewerage management for 

whole urban areas, irrespective of income. The Water and Sewerage Company of 

Brasilia demonstrates how innovative technologies can be scaled up from small 

projects to cover whole cities.

In the early 1990s the lack of sanitation in the peri-urban areas of Brasilia and 

contamination of Lake Paranoa prompted municipal authorities to embark on a 

major sanitation programme. The company needed to extend the sewerage net-

work to 1.7 million people. Conventional technologies would have been unafford-

able, stimulating a search for low-cost alternatives.

After initial pilot studies the condominial model was adopted both for peri-

urban neighbourhoods and for more affluent areas of the capital. Funds came from 

the Federal Development Bank and the Inter-American Development Bank, with 

additional contributions from the capital and the federal district. From 1993 to 2001  

an estimated 188,000 condominial sewerage connections in the federal district 

benefited some 680,000 people. 

Community involvement was central from the outset. Households had the op-

tion of doing the connection work themselves, under the supervision of the utility, 

or of paying for the connection. Fees were structured to reflect costs, with lower 

rates applied to households willing to install pipes in their yards and to be respon-

sible for system maintenance.

What led to the success of the Brasilia model? First, the utility made a firm pol-

icy decision about the technology, communicated this decision clearly to the public 

and adapted its internal structure accordingly. Second, a decentralized sanitation 

system with the potential for integration into a citywide network offered consider-

able flexibility. Demand-responsive, it lent itself to application across condomin-

ial blocks and different microsystems. Third, community participation kept down 

costs and improved efficiency. 

Box 3.7	 The condominial approach to sewerage systems in Brasilia—
              politics and technology

Source: Melo 2005.
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their development through contracts with the 
private sector. In Dar es Salam municipal au-
thorities issue licenses to small-scale companies 
to provide sludge removal services within a price 
range affordable to poor households. The com-
panies are required to deposit the waste at autho-
rized treatment sites. As more firms have entered 
the market, prices have fallen. One condition for 
the development of a properly regulated waste 
disposal infrastructure is the availability of 
waste disposal sites. In the Kibera slums of Nai-
robi small-scale providers operate on an informal 
basis during the rainy season, when they dump 
sludge to be carried away by rainwater. There are 
no immediate alternatives because there is no 
dedicated waste disposal site.

The financing problem

As with water, households wanting to connect 
to the formal sanitation network have to pay 
a connection charge and regular usage costs. 
For the vast majority of households without a 
connection installing pit latrines implies both 
financial costs and labour inputs. Overcoming 
the financing barrier is an important part of any 
strategy for accelerating progress.

In the past governments applied subsidies di-
rectly to sanitation hardware, attempting to in-
crease demand by reducing price. Too often these 
subsidies disproportionately benefited higher in-
come households, which were frequently the only 
households that could afford the sanitation facili-
ties eligible for government support. This appears 
to have happened in Zimbabwe, where govern-
ment subsidies supported household spending 
without any clear targeting to the poor. The sud-
den withdrawal of subsidies led to sharp reversals 
in toilet construction. In Mozambique a national 
programme for expanding urban sanitation sup-
ply built up over two decades collapsed at the end 
of the 1990s when a reduction in aid flows led 
to the withdrawal of government subsidies and a 
400% increase in the price of latrine slabs.

Developing responsive markets

With new demand-responsive approaches the 
focus has shifted to stimulating demand. In 

some cases these approaches have been based on 
the leverage of finance within communities. Ban-
gladesh and Lesotho have zero-subsidy policies 
for the nonpoor, with most government financial 
support going into social marketing for latrines.26 
Implicit in this approach is an assumption that 
increased investment in technology and produc-
tion will bring latrine prices down to affordable 
levels as the market develops over time. 

That assumption is partially supported by 
the evidence. In Bangladesh the total sanitation 
campaign fostered highly innovative small firms 
specializing in providing and maintaining low-
cost sanitation. In Lesotho public investment in 
training and marketing produced a strong private 
sector response. Prices for latrines fell, design im-
proved, and small firms became highly attuned 
to working in local markets.27 But there are lim-
its to what the market can achieve when poverty 
is widespread. Both Bangladesh and Lesotho 
have found it difficult to expand access among 
the poorest sections of society—a problem that 
could retard progress if it is not addressed. 

The experience of Viet Nam, a country with 
a strong record of increasing access to sanitation, 
is instructive. As already noted, national figures 
hide large inequalities in coverage between rich 
and poor and between urban and rural areas. 
Cost factors help to explain why these inequali-
ties exist. Aid programmes are currently mar-
keting latrines for low-income households for 
$35–$90.28 On average, these households spend 
72% of their income on food. Were the remain-
der of their income to go to the purchase of a 
latrine, this would imply an enormous diversion 
of resources from health and education. 

Some governments have developed innova-
tive strategies for cross-subsidizing sanitation. 
In Burkina Faso the public utility for water and 
sanitation levies a small sanitation surcharge 
on water users, with half the proceeds financ-
ing social marketing of sanitation. Another 
quarter of the levy supports the construction 
of improved sanitation facilities in low-income 
areas. The surcharge has been used to finance 
the installation of sanitation facilities in all pri-
mary schools in Ougadougou. Households are 
eligible to receive financial aid for improved 
pit latrines and pour-flush latrines. However, 
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households are expected to finance 70%–80% 
of the cost of sanitation facilities.29 These costs 
are high in relation to the resources of low-in-
come people, so the very poorest households 
may not be reached.

Household financing and beyond
Most countries that have achieved rapid progress 
have mobilized household resources on a large 
scale, while supporting markets that provide 
technologies and maintenance. Again, the criti-
cal factor is the strength of the national policy 
process. In China progress in sanitation in rural 
areas was lagging far behind that in urban areas 
until the mid-1990s, holding back advances in 
health. Since then, rural sanitation has been an 
integral part of the national health strategy. Pro-
vincial and county governments oversee plans 
for meeting targets set by government. Resources 
have been invested in developing and marketing 
sanitary latrines designed for rural areas. Uptake 
has been impressive, with rural sanitation cover-
age doubling in five years. Financing comes from 
a range of sources, with users meeting 70% of the 
cost, village associations 15% and government 
about 15%. These figures provide an indication 
of the level of household resource mobilization, 
though questions of affordability for poor house-
holds remain.30

In all developing countries household re-
sources will remain a critical source of investment 
for financing sanitation. But there are limits to 
what the poorest households can afford. Many 

governments and aid donors remain deeply averse 
to the use of subsidies for household sanitation. 
However, without subsidies adequate sanitation 
will likely remain beyond the reach of a large sec-
tion of the developing world’s population, with 
risks for public health as well as household pov-
erty. While it is true that the history of subsidies 
in sanitation is not encouraging, that should not 
rule out innovative financing arrangements, like 
microfinance arrangements for the initial invest-
ments with payments spread over a longer period. 
In India Water-Aid has cooperated with local 
governments in developing such microfinance 
facilities.31 Initiatives of this type can be scaled 
up into national programmes if rooted in par-
ticipative community systems. As governments 
seek to get countries on track for the 2015 Mil-
lennium Development Goal targets, it is im-
portant to place equity squarely on the agenda. 
For a large part of humanity, basic sanitation is 
likely to remain unaffordable in the foreseeable 
future. Without financial support for the poor-
est households, overly ambitious cost-recovery 
measures and zero-subsidy strategies will slow 
progress. Some of the costs will be borne by 
those who are excluded. But other costs will be 
transmitted across whole communities. The case 
for subsidies in sanitation, as in water, is rooted 
partly in the recognition that everyone is entitled 
to basic human rights, regardless of ability to pay, 
and partly in an acknowledgement that the costs 
of exclusion go beyond private households into 
the public sphere.

The way ahead

The sheer diversity of developing country expe-
rience in sanitation cautions against univer-
sal prescription. In some areas there are obvi-
ous parallels between water and sanitation. In 
others sanitation poses distinctive challenges 
because change involves not just reform of pub-
lic policies and financing but often quite radical 

behavioural change. Four broad themes emerge 
as indicators for future success.

First, national policies and political leader-
ship matter. Countries as diverse as Bangladesh, 
China and Lesotho have all registered rapid 
progress in sanitation—and they have followed 
different policy paths. But in each case national 
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political leaders have sent a clear signal that sani-
tation is part of the national development policy. 
Colombia and Morocco have progressed in urban 
areas because they have strong municipal strate-
gies for sanitation provision through utilities—
but rural areas have suffered from weaker policy 
frameworks. Poverty Reduction Strategy Papers 
provide a focal point for national plans, but plans 
without credible and sustained political backing 
do not deliver optimal results. Strengthening the 
political and financial weight of line ministries 
and local government structures dealing with 
sanitation is a starting point for overcoming the 
current fragmentation.

Second, public participation has to be part 
of national planning—at all levels. The long his-
tory of top-down and supply-driven provision 
running up against demand barriers in commu-
nities is one product of weak participation. In-
volving local communities can identify low-cost, 
appropriate technology to improve coverage, as 
with the condominial programme in Brazil and 
the Orangi Pilot Project in Pakistan. 

Third, accelerating progress requires identi-
fying who is not served and why. Putting poor 
people at the centre of service provision by en-
abling them to monitor and discipline service 
providers, and by creating incentives for service 
providers to listen, is an overarching goal. Sup-
plementing the current Millennium Develop-
ment Goal target for sanitation with explicit 
targets for reducing inequalities based on wealth 
and location would help on two counts: it would 
sharpen the focus of public policy and raise the 
profile of inequality as a problem on the politi-
cal agenda. Halving inequalities between the 
richest and poorest 20%, or between urban and 
rural areas, would be an obvious supplement to 
the Millennium Development Goal target of 
halving the national deficit in coverage levels. 
Gender inequalities are critical in holding back 
progress on sanitation. Increasing the voice of 
women in public policy debates, and in markets 
for sanitation technology, would strengthen 
incentives for better service provision. But 
breaking down gender inequalities goes beyond 
sanitation policy to deeply rooted intrahouse-
hold power relations. Similarly, bringing the 
voice of slum dwellers, the rural poor and other 

marginalized groups to national policy debates 
requires fundamental political changes. 

Fourth, international partnerships can make 
a difference. Water and sanitation remain marked 
by weak and fragmented aid partnerships—and 
by consistent underfinancing, with sanitation the 
poor cousin. While several donors finance sani-
tation infrastructure, the dialogue on extend-
ing sanitation to the poor is underdeveloped. In 
sanitation, as in water, effective aid partnerships 
built on participative national planning processes 
could bring the Millennium Development Goal 
within reach. The global action plan proposal set 
out in chapter 1 could play a constructive role.

Three decades ago, international conferences 
on water and sanitation identified technology as 
the major barrier to progress. The invention and 
development of low-cost options, so the argument 
ran, would create the technological impetus to 
resolve the problem. More recently, financing has 
been identified as the major constraint. What na-
tional experiences and the case studies outlined 
in this chapter demonstrate is that technological 
and financial barriers can be overcome. 

The biggest barrier in sanitation is the un-
willingness of national and international politi-
cal leaders to put excreta and its safe disposal on 
the international development agenda. Until re-
cently another taboo subject was absent from the 
international development agenda—HIV/AIDS. 
That taboo has now been challenged in many 
countries by political leaders and coalitions com-
mitted to tackling head on a pandemic that has 
eroded human well-being on an unprecedented 
scale. So why has the sanitation taboo been so 
difficult to break down? Partly because, unlike 
HIV/AIDS, which affects the wealthy as well as 
the poor, the costs of the sanitation deficit are 
borne overwhelmingly by the poor. And partly 
because the human costs are less visible. Even 
so, sanitation is like HIV/AIDS in one crucial 
respect: its potential for sustained destruction. 
Without strong champions to raise awareness, 
mobilize resources and scale up the partnerships 
to make a difference, inadequate sanitation will 
remain one of the most powerful drivers of pov-
erty, ill health and disadvantage—and among the 
greatest threats to the Millennium Development 
Goals project.
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“You ain’t gonna miss your 
water until your well runs dry”
Bob Marley

“The frog does not drink up 
the pond in which he lives”
Native American saying
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Human security means having protection against unpredictable events that disrupt 
lives and livelihoods. Few resources have a more critical bearing on human security 
than water. As a productive resource, water is essential in maintaining the liveli-
hoods of the world’s most vulnerable people. But water also has destructive proper-
ties, as witnessed by storms and floods. Security in access to water as a productive 
input and protection against the vulnerabilities associated with uncertainty in water 
flows is one of the keys to human development.

Perceptions of water security today are heavily 
influenced by ideas about scarcity. Shortages of 
water are widely perceived as the defining feature 
of water insecurity. Concerns that the world is 
“running out of water” are aired with growing 
frequency. But scarcity is both a distorting and 
limiting lens for viewing water insecurity. It is 
distorting because much of what passes for scar-
city is a policy-induced consequence of misman-
aging water resources. And it is limiting because 
physical availability is only one dimension of 
water insecurity. 

There is a striking similarity between percep-
tions of the world water crisis today and fears about 
an impending food crisis in an earlier era. In the 
early 19th century Thomas Malthus prophesied a 
bleak future for humanity. In his Essay on Popula-
tion he famously—and wrongly—predicted that 
population growth would outstrip productivity 
growth in agriculture, giving rise to a growing 
imbalance between mouths to feed and supply of 
food. Food shortages, so the argument ran, would 
lead to recurrent cycles of hunger. “The power of 
population is so superior to the power of the earth 
to produce subsistence for many,” concluded Mal-
thus, “that premature death must in some shape 
or another visit the human race.” 1

That apocalyptic vision resonates with 
some of the more pessimistic assessments of 

future scenarios for water availability. The 
World Commission on Water has identified 
“the gloomy arithmetic of water” as one of the 
foremost threats to humanity.2 “Water scar-
city,” writes another commentator, “will be the 
defining condition of life for many in this new 
century.”3 Images of shrinking lakes and disap-
pearing rivers reinforce the perception that the 
world is drifting into a Malthusian crisis, with 
competition for an increasingly scarce resource 
driving conflicts within countries and causing 
water wars between countries.

This chapter starts out by looking at water 
availability. Physical water scarcity, defined as in-
adequate resources to satisfy demand, is a feature 
of water security in some countries. But absolute 
scarcity is the exception, not the rule. Most coun-
tries have enough water to meet household, in-
dustrial, agricultural and environmental needs. 
The problem is management. Until fairly recently, 
water has been seen as an infinitely available re-
source to be diverted, drained or polluted in gen-
erating wealth. Scarcity is a policy-induced out-
come flowing from this deeply flawed approach, 
the predictable consequence of inexhaustible de-
mand chasing an underpriced resource. As one 
commentator wryly notes, “If someone were sell-
ing Porsches for three thousand dollars apiece, 
there would be a shortage of those too.”4 
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Beyond scarcity, water security is also about 
risk and vulnerability—themes taken up in 
the second part of this chapter. From the ear-
liest civilizations to the globalizing world of 
today, the success—or failure—of societies in 
harnessing the productive potential of water 
while limiting its destructive potential has de-
termined human progress. The predictability 
and reliability of access to water, and protec-
tion against water-related risks, are crucial to 
human well-being. As the images of suffering 
from floods in Mozambique and New Orleans 
and from droughts in northern Kenya power-
fully demonstrate, too little or too much of a 
good thing like water can be a force for destruc-
tion. Progress is shaped partly by how and where 
nature delivers water, but more decisively by the 
institutions and infrastructure through which 
people and societies secure access to predictable 
flows of water and resilience against shocks.

Some shocks are more predictable than 
others. This chapter concludes by looking at 
the implication of one impending shock that, 
managed badly, could roll back the human 

development gains built up over generations 
for a large section of humanity. Climate change 
poses a profound, and profoundly predictable, 
threat to water security for many of the world’s 
poorest countries and millions of its poorest 
households. Of course, the threat is not lim-
ited to poor countries. Rich countries will 
feel the impact of changing rainfall patterns, 
extreme weather events and rising sea levels. 
But poor countries—and poor people in those 
countries—lack the financial resources avail-
able to rich states to reduce risk on the scale 
required. International action to limit carbon 
emissions is important because it will limit the 
future damage caused by climate change. How-
ever, dangerous climate change will happen be-
cause current atmospheric concentrations bind 
us to future global warming. For millions of 
poor people across the world, who have played 
a minimal role in generating current emissions, 
the priority is to improve capacity to adapt. Un-
fortunately, strategies for adaptation are far less 
developed nationally and internationally than 
strategies for mitigation. 

Just how scarce is the world’s water? There is 
no simple answer. Water scarcity can be physi-
cal, economic or institutional, and—like water 
itself—it can fluctuate over time and space. 
Scarcity is ultimately a function of supply and 
demand. But both sides of the supply-demand 
equation are shaped by political choices and 
public policies.

Understanding scarcity

“Water, water everywhere, nor any drop to 
drink,” laments the sailor in Samuel Coleridge’s 
Rime of the Ancient Mariner. The observation 
remains a useful first approximation for under-
standing the world’s supply of fresh water. 

Earth may be the water planet, but 97% 
of its water is in oceans.5 Most of the remain-
der is locked in Antarctic icecaps or deep un-
derground, leaving less than 1% available for 
human use in easily accessible freshwater lakes 
and rivers. Unlike oil or coal, water is an infi-
nitely renewable resource. In a natural cycle 
rainwater falls from the clouds, returns to the 
salty sea through freshwater rivers, and evap-
orates back to the clouds. The cycle explains 
why we cannot run out of water, but supply 
is finite. Planet Earth’s hydrological system 
pumps and transfers about 44,000 cubic kilo-
metres of water to the land each year, equiva-
lent to 6,900 cubic metres for everyone on the 
planet. A large part of this flow is accounted for 
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by uncontrollable floodwaters, or water too re-
mote for effective human use. Even so, the world 
has far more water than the 1,700 cubic metres 
per person minimum threshold that hydrolo-
gists by (admittedly arbitrary) convention treat 
as the amount needed to grow food, support in-
dustries and maintain the environment.6

Unfortunately, the international average 
is a largely irrelevant number. At one level the 
world’s water is like the world’s wealth. Glob-
ally, there is more than enough to go round: the 
problem is that some countries get a lot more 
than others. Almost a quarter of the world’s sup-
ply of fresh water is in Lake Baikal in sparsely 
populated Siberia.7 Differences in availability 
across and within regions further highlight the 
distribution problem. With 31% of global fresh-
water resources, Latin America has 12 times 
more water per person than South Asia. Some 
places, such as Brazil and Canada, get far more 
water than they can use; others, such as coun-
tries in the Middle East, get much less than 
they need. Water-stressed Yemen (198 cubic 
metres per person) is not helped by Canada’s 
overabundance of fresh water (90,000 cubic 
metres per person). And water-stressed regions 
in China and India are not relieved by Iceland’s 
water availability of more than 300 times the 
1,700 cubic metre threshold. 

Within regions too there is often a large 
mismatch between water resources and popula-
tion. As a region Sub-Saharan Africa is reason-
ably well endowed with water. Factoring in dis-
tribution changes the picture. The Democratic 
Republic of Congo has more than a quarter of 
the region’s water with 20,000 cubic metres or 
more for each of its citizens, while countries like 
Kenya, Malawi and South Africa are already 
below the water-stress threshold.

Because water, unlike food or oil, is not 
readily transferable in bulk quantities, there 
is limited scope for trade to even out imbal-
ances. What matters is local availability and ac-
cess between populations through water infra-
structure. This applies within countries as well. 
Northern China, for example, has less than a 
quarter of the per capita water availability of the 
south.8 National data for Brazil put the coun-
try near the top of the world league for water 

availability. However, millions of people living 
in the huge “drought polygon”, a semi-arid area 
spanning nine states and 940,000 square kilo-
metres in the northeast, regularly experience 
chronic water shortages. Ethiopia, with several 
major lakes and rivers, abundant groundwater 
and a large volume of rainfall, almost crosses the 
water-stress threshold. Unfortunately, rainfall is 
both highly seasonal and exceptionally variable 
over time and space. Combined with a limited 
infrastructure for storage and poorly protected 
watersheds, that variability exposes millions to 
the threat of drought and floods. 

Time is another important part of the water 
availability equation. For countries that depend 
on monsoons or short rainy seasons, national 
averages provide a distorted view of real avail-
ability. Much of Asia receives almost 90% of 
its annual rainfall in less than 100 hours, gen-
erating risks of short, intensive flooding during 
some parts of the year and prolonged drought 
during the rest.9 Real availability over the 
course of a year therefore depends not only on 
rainfall, but also on capacity for storage and the 
degree to which river flows and groundwaters 
are replenished.

Increasing stress and scarcity
Hydrologists typically assess scarcity by look-
ing at the population-water equation. As noted, 
the convention is to treat 1,700 cubic metres per 
person as the national threshold for meeting 
water requirements for agriculture, industry, 
energy and the environment. Availability below 
1,000 cubic metres is held to represent a state of 
“water scarcity”—and below 500 cubic metres, 
“absolute scarcity”.10 

Today, about 700 million people in 43 
countries live below the water-stress thresh-
old. With average annual availability of about 
1,200 cubic metres per person the Middle East 
is the world’s most water-stressed region; only 
Iraq, Iran, Lebanon and Turkey are above the 
threshold. Palestinians, especially in Gaza, ex-
perience some of the world’s most acute water 
scarcity—about 320 cubic metres per person. 
Sub-Saharan Africa has the largest number of 
water-stressed countries of any region. Almost 
a quarter of Sub-Saharan Africa’s population 

Globally, there is more 

than enough water  to 

go round: the problem is 

that some countries get 

a lot more than others
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lives in a water-stressed country today—and 
that share is rising. 

With many of the most water-stressed coun-
tries experiencing very high population growth 
rates, per capita availability is shrinking fast. 
With 1950 as a benchmark, the distribution 
of global population growth has dramatically 
reshaped the per capita availability of water. 
While availability stabilized in rich countries 
in the 1970s, the decline continued in devel-
oping countries, especially in arid developing 
countries (figure 4.1).

Just how rapid the decline has been becomes 
apparent when current trends are projected into 
the future. By 2025 more than 3 billion people 
could be living in water-stressed countries—and 
14 countries will slip from water stress to water 
scarcity (figures 4.2 and 4.3). Developments to 
2025 will include: 
•	 Intensifying stress across Sub-Saharan Af-

rica, with the share of the region’s popula-
tion in water-stressed countries rising from 
just above 30% to 85% by 2025.

•	 Deepening problems in the Middle East and 
North Africa, with average water availabil-
ity falling by more than a quarter. By 2025 
average water availability is projected to be 
just over 500 cubic metres per person, and 
more than 90% of the region’s people will 
be living in water-scarce countries by 2025. 

•	 High-population countries such as China and 
India entering the global water-stress league.
As gloomy as this projection is, it under-

states the problem. Consider the case of India. 

The country may be heading for water stress, but 
224 million people already live in river basins 
with renewable water resources below the 1,000 
cubic metres per person water-scarcity thresh-
old. The reason: more than two-thirds of the 
country’s renewable water is in areas that serve 
a third of the population. In China national per 
capita levels are already low, about a third of the 
global average. But unequal distribution within 
the country makes the situation far more seri-
ous: 42% of China’s population—538 million 
people—in the northern region have access to 
only 14% of the country’s water. If northern 

Water availability in declineFigure 4.1
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China were a country, its water availability—
757 cubic metres a person11—would be compa-
rable to that in parts of North Africa: it is lower 
than in Morocco, for example. 

There are many problems associated with 
thresholds for water stress. As demonstrated 
above, national averages can mask real avail-
ability. Beyond questions of distribution, 
countries vary widely in the amount of water 
they need to produce a given volume of out-
put, maintain their environment and meet 
human needs. Only the rainfall that runs 
off into rivers and recharges groundwater is 
counted as renewable water in national ac-
counts. This “blue water” represents only 40% 
of total rainfall. The remainder—the “green 
water”—never reaches rivers but nourishes the 
soil, evaporates or is transpired by plants.12 
This is the resource that maintains rainfed ag-
riculture, the livelihood for a large share of the 
world’s poor. However, for all of these prob-
lems and omissions national water availability 
levels do capture some important dimensions 
of availability.

Growing water demand outstrips 
population growth
In the history of water use some things change 
but others remain the same. Today, as in the 
past, humans use water mainly for irrigation. 
Some of the greatest civilizations—Egyptian, 
Mesopotamian, Indic and Chinese—were 
based on control of river water for agriculture. 
Now, as then, irrigation and agriculture remain 
the dominant users of water. However, since 
the early 20th century, water use for industry 
and municipalities has been increasing. So, too, 
has the gap between population growth and 
demand for water: as the world has become 
richer and more industrialized, each person in it 
has been using more water.13 These trends have 
lent a superficial credence to Malthusian con-
cerns over future water shortages.

Water use has been growing much faster 
than population for at least a century—and 
that trend is continuing. Over the past hun-
dred years population quadrupled, while water 
use grew by a factor of seven. As the world got 
wealthier, it also became thirstier (figure 4.4). 

Water use patterns have also changed. In 1900 
industry used an estimated 6% of the world’s 
water. It now uses four times that share. Over 
the same period municipalities’ share of water 
tripled, to 9%.14

However, while industrial and municipal 
demand for water grew spectacularly in the 
20th century, agriculture still takes the lion’s 
share. In developing countries agriculture still 
accounts for more than 80% of water consump-
tion (figures 4.5 and 4.6).

It is not difficult to see why. Sometimes 
it is assumed that water scarcity is about not 
having enough water to meet domestic needs 
or the demands of cities. While some cities 
face problems of water stress, it is agriculture 
that will face the real challenge. Basic arith-
metic explains the problem. People have a 
minimum basic water requirement of 20–50 
litres each day. Compare this with the 3,500 
litres to produce enough food for a daily mini-
mum of 3,000 calories (producing food for a 
family of four takes the amount of water in 
an Olympic-size swimming pool). In other 
words, it takes roughly 70 times more water 
to produce food than people use for domes-
tic purposes.15 Growing a single kilo of rice 
takes 2,000–5,000 litres of water.16 But some 
foods are thirstier than others. It takes eight 
times more water to grow a tonne of sugar 
than a tonne of wheat, for example. Produc-
ing a single hamburger takes about 11,000 
litres—roughly the daily amount available to 
500 people living in an urban slum without a 
household water connection. These facts help 
to explain why rising incomes and changing 
diets—as people get richer they consume more 
meat and sugar—keep the growth of water use 
above that of population.

Looking to the future, it is clear that the 
pattern of demand for water will continue to 
change. As urbanization and the growth of 
manufacturing continue to gather pace, demand 
for water from industry and municipalities will 
continue to grow (see figure 4.6).17 At the same 
time population and income growth will boost 
demand for irrigation water to meet food pro-
duction requirements. By 2025 there will be 
almost 8 billion people in the world, with the 

Our wealthier, 
thirstier world 

Figure 4.4
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developing world’s share rising from 79% to 
82%. By 2050 the world’s agricultural systems 
will have to feed another 2.4 billion people. 

Two important consequences flow from 
these broad trends. First, water withdrawals in 
developing countries will increase: projected 
withdrawals are 27% higher for developing 
countries in 2025 than in the mid-1990s. This 
is the reverse of the trend in rich countries. In 
the United States water use is lower today than 
it was three decades ago, even though popula-
tion has increased by some 40 million.18 Sec-
ond, there will be a redistribution of water from 
agriculture to industry and municipalities. Pro-
jections point to a steady decline in the share 
of irrigated agriculture in global water use, to 
about 75% of the total by 2025.19 But this global 

figure understates the scale of the adjustment. 
In some parts of South Asia the share of non-
agricultural users in water use will rise from 
less than 5% today to more than 25% by 2050 
(table 4.1).

Behind these statistics are some questions 
with profound implications for human develop-
ment. Most obviously, how will the world feed 
another 2.4 billion people by 2050 from a water 
resource base that is already under acute stress? 
In a world with about 800 million malnour-
ished people, that question merits serious con-
sideration. So, too, does a less prominent con-
cern in international debate. As the distribution 
of water between sectors changes, there will be 
important implications for the distribution of 
water among people. An obvious danger is that 
people whose livelihoods depend on agricul-
ture but who lack established rights, economic 
power and a political voice will lose out—an 
issue to which we return in chapter 5.

Breaching the limits of 
sustainable use—problems, 
policies and responses

Throughout history human societies have been 
largely river based. Historically, people had to 
locate near water supplies that could provide 
drinking water, carry off waste, supply irriga-
tion and power industries. Over the past hun-
dred years, industrial development came with an 
increased capacity to move and control water—
along with a parallel increase in capacity to use 
more, waste more and pollute more. In many 
parts of the world humanity has been operating 
beyond the borders of ecological sustainability, 
creating threats to human development today 
and costs for generations tomorrow.

Beyond the limits of sustainability
What happens when the limits to the sustain-
able use of water are breached? Hydrologists 
address that question by reference to complex 
models designed to capture the functioning of 
river basin ecosystems. The simplified answer 
is that the integrity of the ecosystems that sus-
tain flows of water—and ultimately human 
life—are ruptured. 

Source: FAO 2006.
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Perceptions about water have changed 
slowly over time. In 1908 Winston Churchill 
stood near the northern shores of Lake Vic-
toria watching the world’s second largest lake 
flow over Owen Falls into the Nile. He later 
recorded his thoughts: “So much power run-
ning to waste… such a lever to control the natu-
ral forces of Africa ungripped.”20 Two decades 
later, Joseph Stalin famously lamented the water 
going to waste through the Volga, the Don and 
other rivers, ushering in an era of huge irrigation 
schemes and giant dams that shrank the Cas-
pian Sea. By the mid-1970s the Soviet Union 
used eight times as much water as in 1913, most 
of it for irrigation.

What Churchill and Stalin had in com-
mon, along with most other political lead-
ers in the first nine decades of the 20th cen-
tury, was the idea that water was there to be 
exploited without reference to environmental 
sustainability. That approach has thrown deep 
roots in water governance models. For much 
of recent history policy-makers have focussed 
their attention on three great users of water: 
industry, agriculture and households. Lack-
ing a vocal political constituency, the fourth 
great user, the environment, has been ignored. 
Today, we are learning the hard way that the 
water resources developed for agriculture and 
industry through infrastructure investments 
had not previously been “wasted”. Inland water 
systems such as wetlands, lakes and floodplains 
all provide vital ecological services that depend 
on water.

Natural flows of water provided through 
rivers, or stored in lakes and aquifers, define the 
parameters of water availability. When those 
parameters are broken, water assets are depleted. 
An analogy with finance explains what this 
means. People and countries can increase con-
sumption beyond their current income flows by 
borrowing and running up debt against future 
earnings. If incomes rise enough over time to 
cover repayments, the debt will remain sustain-
able. But water is not like income in one crucial 
respect. Because future flows of water (unlike 
income) are more or less fixed, overconsumption 
leads to asset depletion and an unsustainable hy-
drological debt.21 In effect, we are dealing today 
with a hydrological debt crisis built up over sev-
eral decades. That crisis is growing in scale and 
severity.

Hydrological debt, by its nature, is diffi-
cult to measure, but it has highly visible con-
sequences in many regions. The International 
Water Management Institute uses a four-part 
scale to classify countries on the sustainability 
of water use, taking into account the water re-
quirements of ecosystems. These requirements 
are not a matter of theoretical environmental 
accounting. If ecological requirements are not 
respected, the environment that sustains live-
lihoods is eroded, to the long-term detriment 
of human development. Ecological stress shows 
up where human water use exceeds the level re-
quired to maintain the ecological integrity of 
river basins (map 4.1). These are the flashpoints 
for the hydrological debt crisis.

2000 2050

Region

Volume 
(cubic 

kilometres)

Share of 
total 	
(%)

Volume 
(cubic 

kilometres)

Share of 
total	
(%)

Sub-Saharan Africa 10 6 60 38

East Asia 101 6 511 35

South Asia 34 3 207 25

Central Asia and Eastern Europe 156 29 301 49

Latin America 53 15 270 53

Middle East and North Africa 24 6 93 28

OECD 518 93 774 72

World 897 18 2,216 41

Source: IWMI forthcoming.

Table 4.1	 Projected water use and diversions to nonagricultural 
sectors by region, 2000 and 2050
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High overuse tends to occur in regions 
heavily dependent on irrigated agriculture—
such as the Indo-Gangetic Plain in South Asia, 
the North China Plain and the High Plains in 
North America—and in areas undergoing rapid 
urbanization and industrial development. An 
estimated 1.4 billion people now live in river 
basin areas that are “closed”, in that water use 
exceeds minimum recharge levels, or near clo-
sure.22 Such basins cover more than 15% of the 
world’s land surface. Among the more promi-
nent examples:
•	 In northern China an estimated quarter of 

the flow of the Yellow River is needed to 
maintain the environment. Human with-
drawal currently leaves less than 10%. Dur-
ing the 1990s the river ran dry at its lower 
reaches every year and for a record 226 days 
in 1997, when it was dry for 600 kilometres 
inland.23 The drying up of the river caused 
a drop in agricultural production averaging 
2.7–8.5 million tonnes a year, with losses es-
timated at $1.7 billion for 1997.

•	 In Australia’s Murray-Darling Basin ir-
rigated agriculture uses almost 80% of 

available water flows. With estimated en-
vironmental requirements of about 30%, 
the result is extensive environmental de-
struction, including salinity, nutrient pol-
lution and the loss of floodplains and wet-
lands. The basin contains two-thirds of the 
country’s irrigated lands. Its production of 
rice, cotton, wheat and cattle accounts for 
about 40% of the country’s agricultural 
output—but at a high and unsustainable 
environmental price. In recent years virtu-
ally no Murray River water has made it to 
the sea.24

•	 The Orange River in southern Africa is the 
site of growing environmental stress. The 
upstream reaches of the basin have been so 
modified and regulated that the combined 
reservoir storage in the basin exceeds annual 
flows.25

As millions of people in water-stressed areas 
are discovering, the environment is foreclosing 
on unsustainable water debts on an extensive 
scale. For example, farmers near Sana’a in Yemen 
have deepened their wells by 50 metres over the 
past 12 years, while the amount of water they 

Water overuse is damaging the environment in many major basins

Source: Smakhtin, Revenga and Döll 2004.
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can extract has dropped by two-thirds.26 Some 
people in water-stressed areas have the economic 
resources, skills and opportunities to leave their 
water problem behind. Many millions—small 
farmers, agricultural labourers and pastoralists 
in poor countries—do not. 

Does a high level of ecological stress in water 
systems support the Malthusian thesis that the 
world is running out of water? Only on the 
most superficial reading. Take the case of the 
Murray-Darling Basin. Evidence of water stress 
is unequivocal. That stress is the product of past 
public policies that have decided it is worth sac-
rificing an entire ecosystem to grow rice, cotton 
and sugar—three of the thirstiest agricultural 
products—for export. Within the basin the 
country’s largest reservoir—Cubbie Station—
holds more water than Sydney Harbour, and 
loses 40% of it to evaporation.27 Until recently, 
water users have been paying negligible fees for 
using and wasting a precious asset—and Aus-
tralian taxpayers have been footing the bill for 
multimillion dollar engineering programmes 
to intercept salty drainage water. The problem 
in the Murray-Darling Basin is not that there is 
too little water. It is that there is too much cot-
ton and rice and too many cattle.

Governments in water-stressed regions have 
started to acknowledge the need to tackle un-
sustained hydrological debt. In China demand 
management plays a growing role in water gov-
ernance. Since 2000 the Yellow River Commis-
sion has imposed restrictions on water with-
drawals by upstream provinces, increasing flows 
in the lower reaches of the river. Provisions have 
also been made along the Hei River Basin for 
the environment as a water user, though more 
stringent action will be needed in the future. 
The Murray-Darling Commission in Australia 
provides a far reaching institutional framework 
for rebalancing the needs of human users and 
the environment. That framework sets annual 
extraction rates at a ratio determined by the 
pattern of water use in 1993, even though some 
commentators argue that this still exceeds eco-
logical limits. Governments in South Africa and 
elsewhere have enacted legislation that requires 
taking into account environmental needs before 
issuing permits for human uses (see box 4.7 later 

in the chapter). Each of these examples demon-
strate how governments are now being forced to 
respond to the consequences of past public pol-
icy mistakes. But far more radical approaches 
will be needed in the future.

Wider symptoms of stress
The physical symptoms of water overuse vary. 
Among the least visible but most pervasive 
problems are declining water tables, the result of 
using groundwater faster than the hydrological 
cycle replenishes it.28 In Yemen, parts of India 
and northern China water tables are falling at 
more than 1 metre a year. In Mexico extraction 
rates in about a quarter of the country’s 459 
aquifers exceed long-term recharge by more 
than 20%, with most of the overdraft building 
up in arid parts of the country.29

River desiccation is another symptom of 
water stress. According to the UN Millennium 
Ecological Assessment, water-based ecosystems 
are now the world’s most degraded natural re-
source—an outcome that can be traced to the 
breaching of ecological boundaries.30 In China 
the Yangtze and Yellow Rivers are dry in their 
lower reaches for much of the year. The list of 
river systems registering major overabstrac-
tion and reduced flows includes the Colo-
rado, the Ganges, the Jordan, the Nile and the 
Tigris-Euphrates. 

Lakes and inland water provide another 
indicator for asset depletion. In 1960 the Aral 
Sea was the size of Belgium, sustaining a vibrant 
local economy. Today, it is a virtually lifeless 
hypersaline lake a quarter of its previous size. 
The reason: an earlier era of Soviet state plan-
ners determined that the great rivers of Central 
Asia—the Syr Darya and the Amu Darya—
should be put to the service of creating a vast 
irrigated cotton belt. This cavalier approach 
to water management sealed the fate of an en-
tire ecological system, with devastating conse-
quences for human well-being (see chapter 6). 
Overexploitation has contributed to the shrink-
ing of many of Africa’s greatest lakes, including 
Lakes Chad, Nakivale and Nakaru. Lake Chad 
has shrunk to 10% of its former volume, partly 
as a result of climate change and partly because 
of overextraction.

Among the least visible but 

most pervasive problems are 

declining water tables, the 

result of using groundwater 

faster than the hydrological 

cycle replenishes it
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Since 1979 China has been the 

world’s fastest growing econ-

omy. Poverty has fallen sharply, 

albeit with rising inequality, and 

education and health have im-

proved at an impressive rate. 

But rapid growth has strained 

China’s water resources. Eco-

nomic success has been main-

tained partly through a mounting 

ecological overdraft, with north-

ern China now facing a mounting 

crisis in water management.

Northern China is at the epi-

centre of that crisis. The Huai, 

Hai and Huang (Yellow) River 

Basins (3-H river basins) sup-

ply just under half the country’s 

population, 40% of agricultural 

land, a large share of major grain 

production and a third of GDP. 

About half the country’s rural 

poor live in the basin area. Yet 

the area accounts for less than 

8% of national water resources. 

Thus each basin falls below 500 

cubic metres of water per cap-

ita, making them areas of acute 

scarcity.

Rapid growth has increased 

demand for water. Since 1980 

annual withdrawal rates in the 

3-H basins have increased by 

42 billion cubic metres, the total 

average run-off in the Hai River. 

There has also been a shift in de-

mand, with agriculture losing out 

to industry and municipal users 

(figure 1). The share of industry 

in water use has doubled since 

1980 to 21%, and the urban 

share has tripled. 

Current projections indi-

cate that demand will rise a fur-

ther 20% by 2030. The resulting 

pressure threatens to exacerbate serious quality-related stress:

•	 Surface water pollution. More than 80% of the Hai and Huai 

basins are highly polluted. Agriculture and rural industry ac-

count for about half the pollution. High-growth industries 

such as textiles, chemicals and pharmaceuticals account for 

a quarter, and untreated human sewage the remainder. Ac-

cording to the State Environment Protection Administration, 

more than 70% of the water in the 3-H system is too polluted 

for human use.

•	 Reduced run-off. Flows to the ocean from the 3-H rivers have 

fallen by 60% since 1956–79. Water use across the three river 

systems now exceeds sustainability levels by very large mar-

gins. One assessment of scarcity suggests that withdrawals of 

more than 20% of available flow represent a threat to sustain-

able use, with 40% withdrawals an indicator for extreme stress 

(figure 2). In the 3-H system withdrawals range from more than 

50% for the Huang (Yellow) River, to 65% for the Huai River and 

more than 90% for Hai-Luan River Basin. This is well beyond 

the bounds of sustainability. The transformation that has taken 

place over the past few decades is captured by the flow of the 

Huang River, once referred to as China’s sorrow because high 

waters caused so much flooding. Today, the lower streams of 

the river have been reduced to a trickle that barely reaches 

the sea. Low-flow periods increased from 40 days in the early 

1990s to more than 200 at the end of the decade.

•	 Groundwater mining. Water inputs for agriculture have been 

sustained by tapping groundwater, but aquifers are being 

depleted faster than they are being replenished. In the Hai 

basin sustainable groundwater supply is about 17.3 billion 

cubic metres a year, while withdrawals exceed 26 billion 

cubic metres. Water tables today are 50–90 metres lower 

than they were four decades ago, contributing to saline intru-

sion and ground subsidence of several metres in cities such 

as Beijing, Shanghai and Tianjin—and increasing the cost of 

pumping water.

These are classic symptoms of water stress. To them can be 

added the growing strains on water in cities across the north. The 

problems of Beijing are well known, but there are seven other cities 

in the northern region with populations over 2 million—and all of 

them face water shortages.

Is this a water shortage crisis? In one sense, not entirely. Cur-

rent stress levels reflect past incentives for unsustainable water 

use patterns. Until fairly recently, water was not priced. One result 

has been the absence of incentives to conserve water. Low-value 

water-intensive cereals have dominated agricultural production. In 

industry Chinese companies use 4–10 times more water than their 

counterparts in industrial countries, partly reflecting technology 

but also pointing to the weakness of price incentives for reducing 

water use. 

China has responded to the water crisis with supply- and 

demand-side policies. On the supply side is the South-North water 

transfer to divert more than 40 billion cubic metres of water—more 

than the total flow of the Colorado River—to industrial and urban re-

gions in the Hai basin, a distance of more than 1,000 kilometres. 

On the demand side the focus is on realigning water use with 

ecological capacity. Since 2000 the Yellow River Conservation 

Commission has been authorized to make transfers to environ-

mental systems—a move prompted by recurrent droughts. Effi-

ciency measures have been introduced to increase the productivity 

Box 4.1	 China—managing a water crisis in a high growth economy

Agriculture is losing
out to other users

Agriculture is losing
out to other users

Source: Cai 2006.
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Water quantity is not the only benchmark 
indicator for scarcity. Quality also has a bearing 
on the volume available for use—and in many 
of the most stressed water basins quality has 
been compromised by pollution. All of India’s 
14 major river systems are badly polluted. In 
Delhi, to take one example, 200 million litres 
of raw sewage and 20 million litres of waste are 
dumped into the Yamuna River every day. In 
Malaysia and Thailand water pollution is so se-
vere that rivers often contain 30–100 times the 
pathogen load permitted by health standards. 
The Tiete River flowing through São Paulo, 
Brazil, is chronically polluted with untreated 
effluent and high concentrations of lead, cad-
mium and other heavy metals.31 Why does all 
this matter for scarcity? Because water pollu-
tion adversely affects the environment, threat-
ens public health and reduces the flow of water 
available for human use.

The physical symptoms of stress and the 
competition between users do not operate in 
isolation. Northern China demonstrates starkly 
how different forms of stress can create a vi-
cious cycle—the lethal interaction of dwindling 
river flows, falling water tables, rising demands 
from urban and industrial users and increasing 

pollution has generated a major water crisis.32 
That crisis not only threatens to undermine 
future economic growth. It also poses a major 
threat to food security, poverty reduction and 
future ecological sustainability. Reversing that 
cycle is now a central concern of policy-makers 
in China (box 4.1).

Sinking aquifers—who pays the price?
Intensive development and the unsustainable 
depletion of water resources create winners and 
losers. The environment is a loser every time—
while the balance sheet between human users 
is mixed. In some cases short-term increases in 
income are being generated in ways that com-
promise long-term livelihoods. Elsewhere, the 
depletion of water resources is generating profit 
for some while exacerbating poverty and mar-
ginalization for others. The deepening problem 
in groundwater highlights the difficulties.

Groundwater exploitation has done much 
for human development. It has given small-
holder farmers—16 million of them in India 
alone—access to a reliable flow of water for 
production. In the words of one commentator 
groundwater has been “a great democratising 
force” in agricultural production.33 One study 

of water in agriculture, including advanced irrigation technologies 

and incentives for producing higher value crops. In industry water 

prices are rising, and new regulatory measures are in place.

Efforts to realign supply and demand through administrative 

reallocation under conditions of water stress present major gover-

nance challenges:

•	 Social equity. Government support for expansion of advanced 

irrigation systems means higher costs for water. Poor farm-

ers may be unable to afford access because of low income 

and the high costs of inputs. This could force them to use less 

water, give up higher value crops or leave agriculture. Working 

through water user associations to provide support and protect 

vulnerable groups could address this.

•	 Fragmentation and power politics. Current water transfer poli-

cies follow the priorities of local governments, often driven 

by short-sighted economic concerns in order to meet na-

tional objectives. Pollution monitoring and enforcement pro-

grammes are applied selectively. To keep industries profit-

able, local officials often sidestep legislation and regulations 

to curb pollution.

•	 Weak rights and entitlements. Farmers are losing their entitle-

ments to water, often without compensation. Water user asso-

ciations, commonly supported by local government, mark an 

attempt to establish water rights and claims linked to transfers. 

But reallocation patterns reflect decisions by often fragmented 

water bureaucracies that come under pressure from powerful 

groups in industry and municipalities. An additional problem is 

that existing river basin commissions operate under the Minis-

try of Water Resources and lack authority to impose on other 

ministries and provinces. 

•	 Managing ecological claims. For local governments the im-

peratives of economic growth continue to take priority over 

ecological considerations, perpetuating serious environmental 

stress.

Several provinces and municipalities are promoting reforms to 

merge the functions of different water management units into a 

single Water Affairs Bureau. These bodies could delineate secure 

and consistent water rights by working through water user associa-

tions to create a transfer system consistent with a commitment to 

social equity and ecological sustainability.

Box 4.1	 China—managing a water crisis in a high growth economy (continued)

Source: World Bank 2001; Shen and Liang 2003; CAS 2005; Cai 2006; Shalizi 2006.
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suggests that it contributes $25–$30 billion 
a year to Asian agricultural economies.34 But 
what happens when groundwater exploita-
tion goes too far? Water tables sink, the costs 
of pumping rise and environmental problems 
such as soil salinization become widespread. In 
Pakistan groundwater depletion has gone hand 
in hand with soil salinity, compromising rural 
livelihoods by reducing productivity.35

The costs and benefits of unsustainable 
groundwater mining are not distributed equally. 
In some countries the depletion of groundwater 
is associated with processes that are marginal-
izing agriculture (box 4.2). Within the agricul-
tural sector the overexploitation of groundwater 
can reinforce wider inequalities. As water tables 
fall the energy costs of pumping water rise, along 
with the costs of digging wells. Because wealth-
ier farmers can dig deeper and pump more, they 
have developed monopolies in water markets in 
some areas. 

The Indian state of Gujarat demonstrates the 
problem. In the north of the state falling water 
tables pose a direct threat to the smallholder 
dairy industry, compromising the livelihoods 
of hundreds of thousands of vulnerable people. 
In some areas large landowners with access to 
capital markets have financed the construction 

of deep wells, depriving neighbouring villages 
of water. “Waterlords” now dominate an ex-
tensive market for both irrigation and drink-
ing water—often selling water back to the same 
villages and neighbours whose wells they have 
effectively emptied. Thousands of villages have 
become waterless, left dependent on deliveries 
by water tankers.36

Groundwater mining highlights how the 
practices of private users can generate wider 
public costs. Water provides a vehicle for trans-
ferring environmental costs, or “externalities”, 
distorting market signals. Individuals might 
be less likely to overuse or pollute water if they 
bore the full costs of the consequences. In Java, 
Indonesia, textile factories have polluted water 
supplies to the point where rice yields have 
fallen and the availability of fish in downstream 
ponds has been compromised.37 The farmers, 
not the factories, bear the costs. Similarly, in 
India the Bhavani and Noyyal Rivers in Tamil 
Nadu are virtually unusable to downstream 
users in agriculture because of labour-intensive 
dyeing and bleaching industries in upstream 
Tiruppur.38

Policy-induced scarcity 
Symptoms of scarcity appear to confirm some 
of the worst Malthusian fears about the inter-
action between people and water. The com-
bined effects of rising population growth and 
increasing demand on a fixed water resource 
base produce water stress on an unprecedented 
scale. Often overlooked is the role of policy in 
inducing stress, through acts of commission and 
omission.

Acts of commission take many forms. 
Perverse incentives for overuse are among the 
most damaging. Once again, groundwater pro-
vides a good example. Groundwater extraction 
costs depend on the capital cost of pumps and 
the recurrent cost of electricity. Once a pump 
is installed, the only constraint on pumping is 
the price of electricity. In many cases electric-
ity for agricultural users has been free or sub-
sidized, removing incentives to conserve water. 
In India agriculture accounts for about a third 
of the sales of electricity boards but only 3% 
of revenue. According to the World Bank the 

Water and poverty are closely linked in Yemen, which has one of the world’s low-

est freshwater availability levels—198 cubic metres a person—and one of the 

highest rates of water use for agriculture. Worsening the scarcity are spatial and 

temporal variations. And with a population projected to double by 2025, water 

availability per capita will fall by one-third.

The physical and social symptoms of acute water stress are already appar-

ent. Groundwater extraction started to exceed recharge 20 years ago. Around the 

city of Sana’a aquifer extraction rates are 2.5 times the recharge rates. Growing 

urban demand is coming up against the barrier of agricultural use. Unregulated 

extraction in rural areas (of the 13,000 wells in operation, only 70 are state-owned) 

and the development of private markets for transferring water to urban users now 

pose acute threats to smallholder agriculture—heightened by uncertain custom-

ary water rights. In other cities such as Ta’iz urban tensions over water use and 

groundwater exploitation have led to violent confrontation.

Efforts to recharge the aquifers are being undermined by uncontrolled extrac-

tion, notably by private tanker companies delivering water to the city. About two-

thirds of water in the city comes from private sources. At the current rate of deple-

tion water stress will reduce the viability of rural livelihoods on a large scale.

Box 4.2	 Yemen under stress

Source: Molle and Berkoff 2006; Grey and Sadoff 2006; SIWI, Tropp and Jägerskog 2006.
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electricity subsidies accounted for about a third 
of India’s fiscal deficit in 2001.39 These subsidies 
have created disincentives for water conserva-
tion and incentives for inappropriate cropping 
patterns. For instance, it is unlikely that a water-
intensive crop like sugarcane would be grown on 
its current scale across much of Gujarat if water 
were sensibly priced and regulated.40 Because 
electricity subsidies tend to rise with the size of 
holding and depth of wells, they are highly re-
gressive: the wealthier the producer, the bigger 
the support (box 4.3).

Perverse subsidies are visible in many 
water-stressed environments. An extreme ex-
ample is the past practice in Saudi Arabia of 
using oil revenues to pump irrigation water 
from a nonrenewable fossil aquifer to grow 
water-intensive wheat and alfalfa in the des-
ert. In the 1980s the country embarked on a 
program of rapid irrigation development using 
a fossil aquifer. With price supports, input sub-
sidies and state underwriting of investments 
in infrastructure, Saudi Arabia first attained 
self-sufficiency in wheat and then became an 
important exporter. Almost a third of arable 
land is still devoted to irrigated wheat produc-
tion. Production costs are estimated at four to 
six times the world price, discounting the costs 
of subsidies and groundwater depletion. Every 
tonne of wheat is produced with about 3,000 
cubic metres of water—three times the global 
norm. In 2004 a new water conservation strat-
egy was launched to reduce water use and con-
serve the aquifer.41 

Pricing policies often underpin perverse 
subsidy systems. Producer subsidies for water-
intensive produce such as oilseeds, sugar, wheat 
and beef create incentives for investment, pat-
terns that lead to overexploitation. Meanwhile, 
the underpricing of irrigation water creates dis-
incentives for conservation. Even in the Middle 
East and North Africa, where the scarcity value 
of water is much in evidence, the cost of water 
is set well below cost-recovery levels. In Alge-
ria current tariffs are estimated at only 1%–7% 
of the marginal cost of providing water.42 Such 
pricing policies discourage efficient use and 
threaten sustainability. For the Middle East 
and North Africa as a region, it is estimated that 

only 30% of the flood water used in irrigation 
ever reaches the crop.43

Would the use of pricing policies to promote 
efficiency and environmental sustainability 
damage equity by excluding poor farmers from 
water markets? The answer depends on the wider 
policy environment and a range of distributional 
factors. Research in Egypt suggests that a fee cov-
ering operations and maintenance costs would 
be equivalent to 3% of average farm revenues 
(double if capital costs are included). While not 
an insignificant amount, it is also one that com-
mercial farms could afford. By linking charges 
to farm size, location and revenue, it would be 
possible to limit the impact on poor rural house-
holds. Governments often justify current subsi-
dies for water on equity grounds. However, the 
skewed distribution of land in some countries 
calls that justification into question because 
water use rises with landholding size. In Tunisia, 
for example, 53% of landowners occupy only 9% 
of the land, suggesting that most water subsidies 
are captured by large producers.

Perverse subsidies are not restricted to 
developing countries. The United States and 
Europe provide generous subsidies for water 
mining. Farmers in the Central Valley Proj-
ect in California—a centre for the production 
of major water-intensive export crops such as 
rice and wheat—use about a fifth of the state’s 
water. They pay prices estimated at less than 
half the cost of water, with a total subsidy of 
$416 million a year. Here, too, transfers are 
highly regressive: the largest 10% of farms re-
ceive two-thirds of total subsidies.44 In south-
ern European countries such as Spain the pro-
duction of water-intensive crops is a source of 
water stress. That production is made possible 
in part by subsidies under the Common Agri-
cultural Policy. 

Rich country water subsidies have impli-
cations beyond the border, especially in crops 
for which the European Union and the United 
States are major exporters. When the United 
States exports water-intensive crops such as 
rice—it is the world’s third largest exporter—it 
is also exporting very large virtual water sub-
sidies. Producers in other exporting countries 
(such as Thailand and Viet Nam) and importing 

Producer subsidies for 

water-intensive produce such 

as oilseeds, sugar, wheat 

and beef create incentives 

for investment, patterns that 

lead to overexploitation
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countries (such as Ghana and Honduras) have 
to compete in markets distorted by these 
subsidies.

Damaging as the acts of commission of 
perverse subsidies can be, acts of omission are 
perhaps more serious. Water may be available 
in finite quantities—but it has been treated as 

an environmental resource with no scarcity 
value. Water-based ecosystems create the con-
ditions and maintain the processes that sustain 
human life, including the provision of water 
for production. Yet these services are seldom 
traded in markets, have no price and thus are 
not properly valued—despite the very real 

Aquifers store water beneath the earth’s sur-

face. This groundwater maintains wetlands 

and provides water for drinking and irrigation. 

But in many countries the rate of use far ex-

ceeds the rate of renewal, with implications for 

human development prospects. That overuse 

has been systematically encouraged by per-

verse incentives.

Mexico has a good history of water man-

agement in many areas. But in the northern and 

central parts of the country demand for water 

for irrigation and industry is outstripping sup-

ply (see map). Groundwater mining has cov-

ered the gap. 

Agriculture accounts for 80% of water use 

in Mexico. Irrigated production accounts for 

more than half of total agriculture production 

and about three-quarters of exports, dominated 

by such water-intensive products as fruit, veg-

etables and livestock. Groundwater now rep-

resents an estimated 40% of total water use in 

agriculture, but more than 100 of the country’s 

653 aquifers are overexploited, causing exten-

sive environmental damage and undermining 

smallholder agriculture.

Overextraction, encouraged by electricity 

subsidies, threatens long-run agricultural productivity. In the state of Sonora the coastal aquifer of 

Hermosillo provided water at a depth of about 11 metres in the 1960s. Today, pumps extract water 

from a depth of 135 metres—uneconomical without electricity subsidies. Overpumping has led to 

saline intrusion and losses of agricultural land. Agribusiness export firms are moving inland from the 

worst affected coastal areas, tapping new sources. 

The annual cost of electricity subsidies is $700 million a year. Because electricity use is linked to 

farm size, the transfers are highly regressive (see figure). What this means is that many of the largest 

users receive an average of $1,800 a year, while the smallest receive $94 on average. The Gini coef-

ficient, a measure of inequality, is 0.91 (1 is perfect inequality) for subsidy distribution compared with 

a national Gini coefficient of 0.54.

By subsidizing consumption, electricity subsidies maintain artificially high demand for water. 

Econometric analysis suggests that withdrawing the subsidy would result in three-quarters of irriga-

tors adopting more efficient practices, such as sprinkler systems. It would also give an incentive for 

farmers to produce crops less intensive in water use. The overall water savings would represent about 

one-fifth of current use—a volume equal to total urban consumption.

Box 4.3	 Groundwater mining subsidies in Mexico

Source: CNA 2004; Ezcurra 1998; Guevara-Sanginés 2006; Ponce 2005; Texas Center for Policy Studies 2002; 
Tuinhof and Heederik 2002.
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contribution to wealth of water-based ecosys-
tems (box 4.4). 

National accounting conventions rein-
force the market blind spot for water. There 
is obvious asymmetry in the way that govern-
ments measure, and therefore think about, 
the value of financial capital and natural re-
source capital, such as water. The deteriora-
tion or depletion of water does not show up 
in the accounts as a loss, or depreciation, in 
natural resource assets. Perversely, in fact, the 
mining of groundwater, the draining of lakes 
and the polluting of rivers can show up in na-
tional accounts as income growth. Adjusting 
GDP accounts for losses of water capital would 
markedly change economic performance indi-
cators for a large number of countries, while 
at the same time signalling a threat to future 
generations.45

At the core of the idea of sustainability in 
resource use is the proposition that produc-
tion systems should be managed so that we 
live off our resources today, without eroding 
the asset base to be inherited by future gen-
erations. This is vital for human development. 
Implicit in this idea is the principle of cross-
generation distributional equity—the belief 
that we have an obligation to future genera-
tions.46 Governments today are widely violat-
ing that principle by running down national 
water assets. 

The core challenge in water governance is 
to realign water use with demand at levels that 
maintain the integrity of the environment. 
While policies will vary across countries, five 
broad elements are needed:
•	 Developing a national strategy. A core aim 

of integrated water resources management 
is to adjust water use patterns to water avail-
ability, taking into account the needs of the 
environment. Achieving this goal requires 
a high level of information about water re-
sources. It also requires a capacity on the 
part of national and local governments to 
implement pricing and allocation policies 
that constrain demand within the bounds 
of sustainability. Effective national plan-
ning has to make provisions for the environ-
ment as a water user.

•	 Cutting perverse subsidies and rethinking 
water pricing. Eliminating state-sponsored 
water mining by reducing or removing elec-
tricity subsidies for irrigation would relieve 
some pressure on water resources. More 
broadly, governments can no longer treat 
water as a free good. Raising prices while 
implementing policies to protect the in-
terests of poor farmers has the potential to 
advance both efficiency and environmental 
sustainability goals.

•	 Make polluters pay. Ensuring that indus-
tries pay for cleaning up the pollution that 
they cause would reduce pressure on water 
resources. This is partly about government 
regulation. By enshrining the polluter pays 
principle in tax provisions and enforcing 
strong environmental laws, government 
policies can enhance the water resource 
base. Effective regulation can also create 
incentives for new technologies and pat-
terns of intervention. In India, for exam-
ple, private companies have introduced 

What is water worth? Markets provide only a very limited answer because ecosys-

tem services are not widely traded—and because they provide public goods that 

are hard to price.

Ecosystems are a source of great wealth. They provide ecological services—

such as water filtration—and sustain environments vital to the production of food 

and other products. One estimate of the economic value of wetlands in the Zam-

bezi Basin by the World Conservation Union values their ecological services at 

$63 million, more than half of it in water purification and treatment services. In the 

Hadejia Nguru wetlands of Nigeria the traditional use of floodplains yields $12 per 

cubic metre of water in rice production, compared with $0.04 per cubic metre on 

irrigated schemes. 

Wetlands are also crucial in the livelihoods of the poor. In Mali wetland areas in 

the Niger Delta support 550,000 people, including fisher folk, pastoralists and the 

producers who grow half of Mali’s rice. 

New York City provides one of the clearest examples of an ecoservice in op-

eration. It derives most of its water from reservoirs in the Catskill Mountains. As 

this region developed, pollution threatened the city’s drinking water. Faced with a 

choice between a $6–$8 billion filtration plant or $1.5 billion in environmental res-

toration, city authorities chose restoration. Using proceeds from an environmental 

bond issue, the city bought up land in and around the watershed and provided 

incentives for sustainable resource management. 

As the city’s environmental commissioner remarked: “All filtration does is solve 

a problem. Preventing the problem, through the watershed protection, is faster, 

cheaper and has lots of other benefits.”

Box 4.4	 The real value of water-based ecosystems

Source: Bos and Bergkamp 2001; Postel and Richter 2003; WRI 2005.
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technologies that reduce water pollution 
and increase availability to downstream 
users (box 4.5). 

•	 Valuing ecological services. Going beyond 
the polluter pays to the pollution preven-
tion pays principle offers further benefits. 
As the value of water as a productive re-
source has increased, awareness of eco-
nomic benefits linked to ecosystem trading 
has developed through payments for water-
shed services. In Costa Rica the town of 
Heredia uses an environmentally adjusted 
water tariff to finance watershed conserva-
tion upstream, paying farmers $30–$50 
per hectare for good land management.47 
This is an approach that could be more 
widely applied.

•	 Regulating groundwater extraction. 
Groundwater is a strategic ecological re-
source. Managing that resource to meet 
human and environmental needs is one 
of the great water security challenges of 
the early 21st century. Countries like Jor-
dan have embarked on a regulatory offen-
sive in groundwater. It carried out detailed 

groundwater basin studies as a precursor to 
a range of supply-side (regulation through 
the use of permits) and demand-side (in-
stallation of meters and increased prices) 
measures. These themes could be more 
widely followed, combining strategies that 
monitor local groundwater levels and set 
flexible extraction limits accordingly.

Augmenting supply—
options and constraints

From time immemorial governments have 
responded to tensions between supply and 
human demand for water as a productive 
resource by changing the supply side of the 
equation. The large engineering works of the 
20th century bear testimony to that approach. 
So does supply augmentation offer a way out of 
21st century water constraints?

Diverting rivers
Some governments still see the diversion of riv-
ers, one of the great hydrological interventions 
of the 20th century, as a partial solution to 

Pricing water at levels that bear no relation to scarcity, or to ecological 

protection, can create a hidden incentive for wasteful use and pollution. 

Creating the right incentives can dramatically increase water availabil-

ity. India demonstrates both the problem and potential solutions. 

Legislation in 2003 introducing charges to control pollution has 

been ineffective. The charges represent only a tiny fraction of costs 

for the most polluting industries. For thermal power, paper, and iron 

and steel the range is 0.1%–0.5% of operating costs. Tariffs have 

been similarly ineffective. Many industries self-provide through 

groundwater pumping. Even where tariffs are applied, they are usu-

ally based on average rather than marginal-cost pricing. And they 

ignore environmental externalities.

Water scarcity has started to generate innovative technological 

solutions. The operating costs of such technology have become 

more competitive with the higher cost of buying water in water-

scarce areas. For example, the cost of treating municipal sewage 

water by reverse osmosis in Chennai is 25–50 rupees per cubic 

metre, similar to charges by the Madras Water Supply and Sewer-

age Board for fresh water. 

Some of the best water use practices in India have emerged in 

water-scarce regions, exemplified by Chennai, one of the country’s 

most water-stressed cities. Several industries there have invested 

in reverse osmosis water treatment and recycling technologies, ef-

fectively filtering wastewater. With an initial investment of just under 

$3 million, Madras Fertilisers recycles more than 80% of its daily 

use of 15.12 million litres of water to the plant’s cooling towers. 

The company also supplies 3 million litres per day of fresh water 

to Chennai City. 

Improved water efficiency has been taken up in other areas. 

One of the most water-efficient pulp and paper companies in the 

country, J K Papers, is located in the water-scarce Rayagada Dis-

trict of Orissa, and the most water-efficient sugar industry, Natural 

Sugar and Allied Industry, is in the water-scarce district of Latur in 

Maharastra. The first “zero-discharge” textile mill in the country, 

Arvind Mills, is in Santej in Gujarat, where water shortages are a 

recurring problem. 

These success stories highlight how incentives and technol-

ogy can shift the parameters of water scarcity. Most of the in-

novation has been driven by the private sector. Looking to the 

future, there is scope for tax and other incentives to encourage 

the spread of water-efficient technologies in the wider public 

interest.

Box 4.5	 Increasing supply by reducing pollution—markets and technology

Source: Bhushan 2004.
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water stress. The south to north river diversion 
scheme in China is one of the world’s greatest 
planned infrastructure programmes. With a 
price tag of $40–$60 billion it dwarfs even the 
expenditure on the Three Gorges Dam. The aim 
is to divert more than 40 billion cubic metres 
of water a year—roughly the volume of another 
Yellow River—from the Yangtze to the water-
stressed North China plain and the megacities 
of the north. The Chinese plan is not an iso-
lated case. In India the River Interlinking Proj-
ect is a breathtakingly ambitious framework 
for redrawing the country’s hydrological map, 
harnessing the great perennial monsoon rivers 
of the north, such as the Brahmaputra and the 
Ganges, to the perennially dry and shrinking 
rivers of the south, such as the Kavery and the 
Krishn, which have been diminished by exces-
sive withdrawals for agriculture, industry and 
urban centres.

Measured in a purely quantitative sense, 
river diversion offers a short-term ameliorative 
for a long-term problem. It does not provide a 
panacea for overuse. Moreover, any river trans-
fer faces the risk of creating large social and 
ecological costs and of running up against new 
environmental barriers. In Spain a scheme to 
divert the Ebro River from the north to com-
mercial agricultural areas in the south has been 
shelved, partly because of a political reassess-
ment of the costs and partly because the proj-
ect failed to meet EU Water Directive guide-
lines for environmental sustainability. In China 
the most ambitious part of the south to north 
scheme envisages taking water from the glacial 
headwaters of the Yangtze in Tibet to the Yel-
low River. Yet global warming raises serious 
questions over the future volume and timing of 
glacial flows.

Desalinization
“If we could ever competitively, at a cheap rate, 
get fresh water from saltwater, this would be 
in the long-range interests of humanity [and] 
really dwarf any other scientific accomplish-
ment”, observed US President John F. Ken-
nedy. Practiced since biblical times, the creation 
of fresh water by extracting salt from sea water 
is not a recent human endeavour. But does it 

offer a solution to problems of water stress and 
scarcity?

The major constraint on commercial de-
salinization has been energy costs. With the 
development of new reverse osmosis technolo-
gies, production costs have fallen sharply and 
output is rising. Israel, one of the world lead-
ers, can desalinate water at costs per cubic 
metre comparable to those of conventional 
water utility plants. However, the sensitivity 
of production costs to energy prices, allied 
to the high costs of pumping water over long 
distances, creates restrictive conditions. For 
oil-rich countries and relatively wealthy cities 
close to the sea, desalinization holds out prom-
ise as a source of water for domestic consump-
tion. The potential for addressing the prob-
lems of poor cities in low-income countries is 
more limited—and desalinization is unlikely 
to resolve the fundamental mismatch between 
supply and demand in water. It currently con-
tributes only 0.2% to global water withdrawals 
and holds limited potential for agriculture or 
industry (box 4.6).48

Virtual water
Virtual water imports are another supply-
side option for alleviating water stress. When 
countries import cereals and other agricultural 
products, they are also importing the water 
embedded in the produce. Virtual water trade 
generates water savings for importing countries 
and global water savings because of the differ-
ential in water productivity between exporters 
and importers.

Trade in virtual water has been rising ex-
ponentially with trade in food. Globally, the 
trade in 2000 was estimated at about 1,340 
billion cubic metres, or three times the level in 
1960. To put this figure in context, it represents 
about a quarter of the water required to grow 
food worldwide. Some analysts see virtual water 
trade as a way for water-scarce countries to save 
water by importing it from countries that face 
lower opportunity costs in water use and higher 
productivity. From this perspective virtual 
water trade is seen as an exercise in compara-
tive advantage that overcomes the constraints 
on trading water itself.49

River diversion offers a 

short-term ameliorative 

for a long-term problem. 

It does not provide a 

panacea for overuse
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Does agricultural trade offer a route out 
of water stress? For some countries, especially 
in the Middle East and North Africa, virtual 
water trade is already an integral element in 
national food security strategies.50 Were Egypt 
to grow a volume of cereals equivalent to na-
tional imports, it would require one-sixth of 
the water in Lake Nasser, the Aswan Dam’s 
main reservoir. For developing countries as a 
group virtual water imports in 2025 will rep-
resent a projected 12% of irrigation consump-
tion. However, the case for reducing water 
stress by expanding virtual water trade has 
been overstated, not least from a human de-
velopment perspective.

Consider first the argument that virtual 
water trade represents an exercise in compar-
ative advantage. Rich countries account for 
more than 60% of agricultural exports world-
wide. Considering that these countries pro-
vided more than $280 billion in agricultural 

support in 2005, it follows that virtual water 
markets suffer from the same distortions as the 
markets for the products that facilitate water 
exchange.51 As for the opportunity costs asso-
ciated with water use, it is not clear that major 
exporters of water-intensive products such as 
cotton and rice—Australia and the United 
States, for example—factor in environmental 
damage (or virtual water subsidies) to their ex-
port prices.

The complex interaction between food 
imports and food security is another concern. 
Serious food security problems can arise when 
food imports are the result of slow growth 
and declining agricultural productivity, as in 
much of Sub-Saharan Africa. For example, 
Sub-Saharan African cereal imports are pro-
jected to more than triple by 2025, to 35 mil-
lion tonnes.52 It is unlikely that the region will 
be in a position to finance these imports on a 
predictable and sustainable basis, suggesting a 

Desalinization is a technical option for creating fresh water from sea 

water. Distilling sea water by boiling it and collecting the vapour is 

an age-old activity—an activity transformed over the past 20 years 

through new technologies. But there are limits to its scope.

In 2002 the global market for desalinization stood at $35 billion. 

There are now more than 12,500 plants operating in 120 countries. 

Traditionally, desalinization has taken place through thermal heat-

ing, using oil and energy as the source. The most modern plants 

have replaced this technology with reverse osmosis—forcing water 

through a membrane and capturing salt molecules. The costs of 

producing water from this source have fallen sharply, from more 

than $1 per cubic metre a decade ago to less than half that today. 

The energy to drive the conversion is a significant part of the cost.

Israel provides the gold standard in water desalinization. Fol-

lowing implementation of a planning strategy launched in 2000—

the Desalinization Master Plan—the country now generates about 

a quarter of its domestic fresh water through desalinization. The 

$250 million Ashkelon Plant, which began operation in 2005, is the 

world’s largest and most advanced reverse osmosis facility, pro-

ducing fresh water at a cost of $0.52 per cubic metre. It supplies 

about 15% of Israel’s fresh water used for domestic consumption. 

Current plans envisage an increase in production from desaliniza-

tion plants from 400 million cubic metres today to 750 million cubic 

metres by 2020.

Current desalinization capacity is heavily concentrated. The 

Gulf states account for the bulk of capacity, with Saudi Arabia 

accounting for one-tenth of total output. Elsewhere, Tampa Bay in 

Florida and Santa Cruz in California have adopted reverse osmosis 

plants, and China has announced plans for a plant in Tianjin, its 

third largest city. In Spain the new government abandoned plans 

to pump water across the country from the wet north to the arid 

south in favour of 20 reverse osmosis plants (enough to meet 1% of 

needs), though the costs of desalinized water may not entice farm-

ers from their current groundwater irrigation sources. In the United 

Kingdom the water utility serving London has a reverse osmosis 

plant that will come into operation in 2007.

This pattern of distribution highlights both the potential and the 

limits of desalinization. While costs are falling, the capital costs of 

new plants are considerable and operating costs are highly sensi-

tive to energy prices. Recent projects in Israel and other countries 

demonstrate this, with tenders for water supply rising to $0.80–

$1.00 per cubic metre. The cost of pumping water rises sharply with 

distance as well, so that inland cities would face higher cost struc-

tures. These factors help to explain why oil-rich states and coastal 

cities in water-stressed areas will probably remain the main users. 

Overall use patterns are likely to change slowly. In some coun-

tries desalinization can be expected to account for an increased 

share of domestic and industrial water use. Municipalities currently 

account for two-thirds of use and industry for a quarter. The po-

tential in agriculture is limited by cost. That is especially so for pro-

ducers of low value-added staple crops that require large volumes 

of water. 

Source: Rosegrant and Cline 2003; Schenkeveld and others 2004; Rijsberman 2004a; BESA 2000; Water-Technology.net 2006.

Box 4.6	 Desalinization—and its limits
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growing dependence on food aid. Moreover, 
when countries import virtual water they are 
also importing virtual and actual subsidies 
against which their own farmers will have to 
compete in local markets. These subsidies can 
lower prices and reduce market shares with 
damaging implications for rural poverty re-
duction efforts.

Recycling wastewater
Some simple water management policies allied 
to appropriate technology can help to allevi-
ate the mismatch between water supply and 
demand. One example is the reuse of wastewa-
ter by treating sewage so that it can be safely 
restored to rivers, used for irrigation or deployed 
for industry. 

Recycling wastewater for peri-urban ag-
riculture already happens on a large-scale. 
Wastewater is estimated to directly or indi-
rectly irrigate about 20 million hectares of land 
globally—almost 7% of total irrigated area.53 
In the Mezquital Valley in Mexico about half 
a million rural households are supported by ir-
rigation systems maintained through untreated 
wastewater. In Ghana farmers around Kumasi 
use wastewater on 12,000 hectares, more than 
twice the area covered by formal irrigation sys-
tems across the whole country. It is estimated 
that dry season irrigation with wastewater 
raises average agricultural incomes in Kumasi 
by 40%–50%, with the predictability of supply 
and the high nutrient content of the wastewa-
ter enabling farmers to enter higher value-added 
vegetable markets.54

Expanding capacity for wastewater recy-
cling, by increasing the supply and productiv-
ity of water, could generate multiple benefits 
for poor and vulnerable agricultural produc-
ers. Wastewater can also be used to replenish 
aquifers, alleviating problems of groundwater 
depletion. With urban and industrial water use 
projected to double by 2050, wastewater could 
become an expanding and dependable sup-
ply: what goes into cities has to come back out 
again in some form. However, using wastewater 
sources without adequate safeguards can expose 
agricultural producers and peri-urban areas to 
acute health risks. One study in Haroonabad, 

Pakistan, found rates of diarrhoea and hook-
worm infection among wastewater farmers 
twice as high as those among irrigation canal 
farmers.55

The regulated use of treated water could 
significantly alleviate the adjustment pressures 
now facing water management in agricul-
ture. Israel demonstrates the potential. Over 
two-thirds of the wastewater produced in the 
country every year is now treated and used for 
irrigation in agriculture. Most comes through 
the national water company, which also sets 
stringent rules for treatment levels: lower qual-
ity wastewater is allocated to tolerant crops 
such as cotton, with higher treatment stan-
dards applied to water for irrigating vegetables 
or replenishing groundwater.56 Thus Tel Aviv’s 
wastewater supports agricultural irrigation in 
the arid southern region. Other countries are 
following Israel’s lead. Cities in water-scarce 
parts of California are investing heavily in 
plants that treat all domestic and industrial 
waste to a high standard, reusing the water for 
agriculture and industrial cooling. The Mexi-
can city of San Luis Potosi recycles 60% of the 
city’s wastewater for distribution to farmers 
through a modern sewerage plant. 

Many developing countries start from a po-
sition of considerable disadvantage in develop-
ing wastewater resources. Most cities in low-in-
come developing countries have either minimal 
or zero wastewater treatment capacity. In con-
trast to Israel or California they also lack the 
technological and wider capacity to segment 
wastewater into different treatment and alloca-
tion regimes. So does this rule out a substantive 
supply-side impetus from wastewater?

Even with severe resource constraints far 
more could be done. The underdevelopment of 
wastewater capacity in some countries is itself a 
product of fragmented and piecemeal planning. 
Many governments have seen investment in 
treatment plants as an unaffordable luxury, but 
factoring in the potentially high economic and 
social returns to an increased supply of water for 
irrigation would change the cost-benefit equa-
tion. If water and sanitation departments spoke 
to irrigation departments, there would almost 
certainly be more investment in this area. While 

The regulated use of treated 

water could significantly 

alleviate the adjustment 

pressures now facing water 

management in agriculture
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few developing countries are in a position to 
duplicate Israel’s wastewater allocation system, 
simple rules can make a difference. Mexico uses 
the expedient of banning wastewater for fruits 
and vegetables. Jordan and Tunisia have devel-
oped highly innovative public education cam-
paigns among rural producers to communicate 
strategies for reducing health risks associated 
with the use of wastewater.

Regulating demand for 
a scarce resource

“When the wells dry”, observed Benjamin 
Franklin, one of the architects of the US Dec-
laration of Independence, “we know the value 
of water.” Today, people and governments 
across the world are discovering the value of 
water and the costs of having ignored the real 
value of water in the past. Public policies today 
are picking up the bill for the past practice of 
treating water as a resource to be exploited 
without limit.

As awareness of the value of water has in-
creased, there has been a growing concern for 
raising water productivity. What does this mean 
in practice? There are two broad approaches to 
water productivity that figure in debates on 
water use, though they are often confused. One 
approach stresses the importance of increasing 
physical productivity by increasing the “crop per 
drop” ratio. Running parallel to this approach 
is a focus on raising productivity as measured 
by value added in production: water is a scarce 
capital resource that should be deployed where 
it generates the greatest wealth.

Increasing crop per drop
What do these shifts in perspective imply for 
human development? The case for raising water 
productivity in terms of crop per drop is over-
whelming. Meeting the water requirements of a 
growing population while protecting the natu-
ral ecosystems on which life itself depends is a 
critical condition for sustained human devel-
opment. Addressing this challenge will involve 
making water management in irrigation leaner 
and smarter—substituting technology and 
knowledge for water. 

Increased productivity is one route to re-
duced water stress—and there is great scope 
for generating more crop per drop. The good 
news is that the increase in water productivity 
recorded over recent decades has been spectac-
ular. The amount of water needed to produce 
cereals for one person has halved since 1960. 
The bad news is that in many of the world’s 
most stressed water basins productivity re-
mains very low. Comparisons across countries 
amply demonstrate the scope for raising water 
productivity as measured on a simple crop 
per drop scale. In California 1 tonne of water 
yields 1.3 kilograms of wheat. In Pakistan it 
produces less than half as much.57 Producing 
a tonne of maize in France takes less than half 
as much water as in China. Variations between 
irrigation systems in developing countries are 
equally large: China produces twice as much 
rice as India with the same volume of water, 
for example.

The benchmark for water efficiency in agri-
culture is drip irrigation, a method that supplies 
water directly to the root zone of plants.58 In 
Jordan drip irrigation has reduced water use by 
about a third. However, Jordan is the exception. 
Drip technology has been adopted on less than 
1% of irrigated lands worldwide—and 90% 
of capacity is in developed countries.59 Global 
partnerships for technology transfer sup-
ported through international aid could make a 
difference.

From a human development perspective 
the problem with drip irrigation and wider 
technologies is distributional. New technolo-
gies have the potential to realign supply and de-
mand at reduced water use levels. However, the 
technologies are seldom distribution neutral. 
At a global level technologies for conserving 
water are concentrated in rich countries partly 
because of the capital costs involved. Within 
countries, access to water-thrifty innovations 
requires access to capital, knowledge and wider 
infrastructure. Poor farmers in marginal areas 
are the least likely to have access to these assets, 
especially female farmers. The danger is that by 
raising productivity and reducing water use, 
new water technologies will help resolve one 
aspect of the water crisis while exacerbating 
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wider social and economic inequalities. But 
that outcome is not inevitable: as we show in 
chapter 5, affordable drip technologies are in-
creasingly available.

Diverting water to higher 
value-added uses
Diverting water use into higher value-added 
areas raises some analogous problems. This 
is one of the core recommendations of advo-
cates for “soft-path” solutions to water stress. 
Rather than getting more crop per drop, the 
aim—crudely summarized—is to get more 
money per cubic metre. The underlying assump-
tion is that water, as an increasingly scarce 
resource, has to be deployed where it generates 
high returns.60

At face value that assumption appears en-
tirely reasonable. Applied to California, where 
water used in, say, the production of micro-
chips, produces more income and employment 
than water used in heavily subsidized, capital-
intensive rice and cotton farming, the policy op-
tions appear clear-cut.

In practice, though, advocates of soft-path 
solutions tend to overstate their case—and to 
suffer from an equity blind spot. The case is 
overstated on two counts. First, it is difficult to 
separate the value of water from other inputs 
in the production of high value-added manu-
factured goods. Second, and more important, 
there is surprisingly little evidence that the 
development of higher value-added industries 
has been held back because of competition 
with agriculture for water. In most cases ag-
riculture has lost out in any competition (see 
chapter 5). 

The equity blind spot concerns the failure 
to consider the range of distributional con-
sequences that can flow from water transfer. 
That there are large variations in value added 
by water use in agricultural production is not 
in doubt. One cross-country study of irriga-
tion systems covering 40 countries found a 
tenfold difference in the gross value of output 
per unit of water consumed.61 Other things 
being equal, an equivalent amount of water 
might be expected to generate larger revenue 
flows when applied to the production of high 

value-added fruits and vegetables or beef and 
dairy products than to staple foods such as 
rice.62 The same is true for high value-added 
industry.

However, in countries where the vast major-
ity of the population depend on agriculture for 
their livelihoods, and where the production of 
food staples represents a large share of income 
and employment for poor households, losses of 
water can translate into a major human develop-
ment threat. The obvious danger is that water 
diversion will generate more wealth while de-
stroying the livelihoods of some of the most vul-
nerable people.

Integrated water management
These distributional problems are taken up in 
chapter 5. The backdrop though is a new emerg-
ing consensus on water governance. At the 
World Summit on Sustainable Development 
in 2002 governments embraced integrated 
water resources management as the model for 
the future. This approach emphasizes man-
aging water allocations within the ecological 
limits of availability, with a premium on the 
three Es: equity, efficiency and environmen-
tal sustainability (box 4.7). In practice it is 
difficult to balance the competing claims of 
different users for a resource that goes to the 
heart of power relationships in society—and 
to questions of political voice and institutional 
accountability. 

The deeper challenge is to develop a new 
ethic for water management backed by a com-
mitment to address the deep inequalities that 
drive water insecurity. The central question has 
been powerfully expressed by Sandra Postel and 
Brian Richter:63 

It would make us stop asking how we 
can further manipulate rivers, lakes, and 
streams to meet our insatiable demands, 
and instead ask how we can best satisfy 
human needs while accommodating the 
ecological requirements of healthy water 
systems. And it would inevitably lead us 
to deeper questions of human values—in 
particular, how to narrow the unaccept-
ably wide gap between the haves and the 
have nots.

The deeper challenge is 

to develop a new ethic for 

water management backed 

by a commitment to address 

the deep inequalities that 

drive water insecurity
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The coordinated development and management of 

water, land and related resources, in order to maximise 

the resultant economic and social welfare in an equitable 

manner without compromising the sustainability of vital 

ecosystems. 

That is the stated objective of integrated water resources man-

agement. Adopted by the World Summit on Sustainable Develop-

ment in Johannesburg in 2002 as part of the wider international 

strategy for the Millennium Development Goals, the concept marks 

the latest in the evolution of water governance frameworks devel-

oped since the 1992 International Conference on Water. That con-

ference established three key principles for good governance:

•	 The ecological principle for integrating water management 

around river basins rather than independent institutional users, 

with land and water governance integrated for environmental 

reasons.

•	 The institutional principle for basing resource management on di-

alogue among all stakeholders through transparent and account-

able institutions governed by the principle of subsidiarity—the 

devolution of authority to the lowest appropriate level, from user 

groups at the base to local government and river basin bodies.

•	 The economic principle for making more use of incentives and 

market-based principles to improve the efficiency of water as 

an increasingly scarce resource.

As broad principles these are sound foundations for any water 

governance system. The starting point for integrated water re-

sources management is that all water should be treated as a single 

environmental resource and allocated within a coherent public pol-

icy framework among the main groups of water users: agriculture, 

industry and households. By factoring in sustainability, the model 

also recognizes that there are ecological limits to water use and that 

the environment has to be treated as a user in its own right. Trans-

lating these principles into public policies is more problematic.

Perhaps one of the most widely cited models of good practice 

in integrated water resources management at the basin level is the 

Murray-Darling Basin Initiative in southeastern Australia, covering 

20 rivers and a large number of groundwater systems extending 

across five states. The basin accounts for three-quarters of Aus-

tralia’s irrigated land area, more than a quarter of its cattle farms 

and half of its sheep and cropland. The initiative is a cooperative 

attempt at integrated water management in response to a crisis 

generated by severe ecological degradation and the overallocation 

of water for irrigation in a semi-arid region.

The scope of this cooperation is impressive. The Murray-

Darling Basin Commission (MDBC), created in 1988, sets a cap 

on water use, taking into account the ecological requirements for 

maintaining the integrity of the system. Quantitative water use rights 

are allocated by state for distribution to different users. Disputes 

are settled through an established procedure, with provisions for 

states and individuals to trade water use rights. 

Public participation in governance has evolved over time to 

include environmental groups, catchment committees, farmer 

organizations and other stakeholder representatives engaged in 

consultation processes. A Community Advisory Committee makes 

technical information on water allocations widely available. The po-

litical authority of the MDBC is rooted in an institutional structure 

that delegates authority from a high-level Ministerial Council.

Reproducing these conditions in developing countries is not 

easy. South Africa’s post-apartheid water governance structure 

has some of the institutional features of the Murray-Darling Initia-

tive. National planning for water is highly decentralized. A strong 

apex body brings together all ministries involved in water alloca-

tion. Water allocations also provide for environmental use rights 

that take the form of a nonnegotiable reserve set by government 

to ensure the quantity, quality and reliability of water required to 

maintain the integrity of ecological systems. In the annual planning 

cycle no water is licensed for use until the environmental reserve 

has been fixed.

Institutional development takes time, however. Brazil is some-

times cited as a model for some aspects of integrated basin man-

agement. But even in Ceará, arguably the best performing state, it 

has taken over a decade to develop a model of participatory water 

governance. 

The National Water Act of 1997 revolutionized water manage-

ment in Brazil. Legislation was drawn up after five years of struc-

tured national dialogue, with thousands of meetings and public 

hearings. Decentralization of water management emerged as a 

critical policy objective, with river basins identified as the appro-

priate unit for devolved authority. New institutions were created at 

all levels of governance, with an apex body bringing together rep-

resentatives of all ministries with water functions, state representa-

tives, water users and nongovernment agencies. 

The state of Ceará has been among the most successful re-

formers. In a drought-prone, semi-arid region of the northeast, it is 

one of Brazil’s poorest states, with more than 70% of rural house-

holds below the poverty line. Ceará has five large river basins, but 

no naturally perennial rivers. Conflict within these basins has inten-

sified as growing demands from industrial users and municipalities 

in Fortaleza, the state capital, compete with irrigated agricultural 

users, who consume more than 80% of the water.

Water reform in Ceará has been part of a wider process of 

democratization and decentralization. The Lower Jaguaribe Basin 

illustrates the political process. An assembly of 180 user groups 

was convened by Ceará Water Resources Management Company 

(COGERH), the publicly owned river basin agency. The assembly, 

which included industry, commercial farmers, rural labour unions 

and cooperatives, developed an operational plan for managing 

water use in the river basin with technical advice from COGERH 

hydrologists. Implementation has been overseen by a Committee of 

Representatives elected by the assembly. After a year of low rainfall 

in 2000, the Users Commission met to draw up strategies for reduc-

ing water flows, which were voted on in the assembly.

Success was made possible by high levels of user participation 

and public debate within the Users Commission, which helped to 

Box 4.7	 Integrated Water Resources Management



	h uman de velopment report 2006	 155

4

W
ater scarcity, risk and vulnerability

The physical availability of water is one dimen-
sion of scarcity. But in all countries the relation-
ship between water security and water availabil-
ity is mediated through the infrastructure and 
institutions that govern water. Countries vary 
enormously in their capacity in these areas, with 
implications for water security. Nowhere are 
those implications more apparent than in the 
threat of global warming—a threat that can be 
addressed only through a strong infrastructure 
base that facilitates adaptation.

The crucial role of infrastructure

There are large global inequalities in water 
infrastructure. In all industrial countries flows 
of rivers are regulated and managed, with water 
stored for multiple uses. Few people in those 
countries are aware of how investments in water 
infrastructure create the conditions for water 
security, economic growth and employment—
or how they protect against the destructive 
powers of water in floods and drought. It is only 

during periods of crisis that water infrastructure 
figures prominently in public policy debates. In 
the United States Hurricane Katrina provided a 
tragically powerful reminder of the importance 
of infrastructure—and of human vulnerability. 
That event was so shocking partly because the 
loss of life and the destruction were so unex-
pected. By contrast, in much of the developing 
world the human costs of weak infrastructure 
and vulnerability to water shocks are experi-
enced daily. 

Mitigating risk in rich countries 
The sheer scale of water infrastructure invest-
ment in rich countries is not widely appreciated. 
Investments in hydraulic infrastructure have in 
some cases generated great environmental dam-
age, but they have also supported economic 
prosperity and social progress.

In the United States many of the largest 
federal investments in history were made to 
store water, harness it for electricity and curb 
the potential for floods. By one estimate the 

institutionalize the rules for managing competition. A strong techni-

cal advisory body, perceived as both competent and independent 

of individual user interest groups, has also been important. And 

cross-party support for COGERH and similar participatory policy-

making processes across the state in health and education depo-

liticized some aspects of water management. 

Experience elsewhere has been mixed. The Johannesburg 

Summit called on all countries to draw up integrated water re-

sources management plans within five years, an unrealistic tar-

get since revised in the face of capacity constraints. At the end of 

2005 only 20 of 95 countries surveyed by the Global Water Part-

nership had produced such a plan or had plans well under way. 

Only five were in Sub-Saharan Africa, and one (Brazil) was in Latin 

America.

In some cases great effort has been put into planning with no 

tangible outcomes. For example, Nicaragua spent more than two 

years drawing up a 13-volume plan, but failed to establish effec-

tive follow-up mechanisms. None of this is meant to understate 

the progress that has been made. From a weak base, Bangladesh, 

Burkina Faso, Namibia and Uganda have undertaken major institu-

tional reforms, though implementation will prove a stern test.

Integrated water resources management requires institutions 

that take several years to develop, even with strong political com-

mitment, and it offers no ready-made solutions to some of the clas-

sic problems in water management. A nominally integrated water 

resource management plan says little about whose interests are 

served or whose voice is heard. In many cases integrated water 

resources management has a narrow technical focus. Far more at-

tention has gone to increasing the efficiency of water use through 

transfers into higher value-added areas or through new technolo-

gies than to the equity and social justice central to human develop-

ment (see chapter 5).

Box 4.7	 Integrated Water Resources Management (continued)

Source: GWP 2000, 2004, 2006a; Biswas 2004; Shah 2005; Haisman 2005; Kemper, Dinar and Bloomquist 2005; Muller 2006; Lemos and de Oliveira 2005; 
Tortajada 2006a; Rogers 2002. 

Dealing with risk, vulnerability and uncertainty
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US Army Corps of Engineers has spent $200 
billion since 1920 on flood management and 
mitigation alone (yielding a benefit of about 
$700 billion).64 The Tennessee Valley Author-
ity, established in 1933 as part of the New Deal 
to build dams, hydropower facilities and reser-
voirs, transformed the Tennessee Valley from 
a flood-prone, impoverished part of the Dust 
Bowl, with some of the worst human develop-
ment indicators in the United States, to an area 
of agricultural prosperity. The cycle of rural 
poverty afflicting more than 2 million people in 
one of the poorest regions of the United States 
was broken in a generation.65 

Risk mitigation in water management 
through flood control systems and develop-
ment of an economic infrastructure has been 
fundamental to human progress in many rich 
countries. Nowhere is this more evident than 
in Japan, where heavy post-war investments in 
infrastructure supported the rapid development 
of hydropower, flood control and irrigated ag-
riculture. Until World War II flooding caused 
by heavy seasonal rains and typhoons had enor-
mously detrimental effects on the Japanese 
economy, with losses sometimes exceeding 20% 
of GNI. Since the 1970s the impacts of floods 
have never exceeded 1% of GNI.66 Most of Ja-
pan’s population and 60% of its productive as-
sets are on low-lying plains vulnerable to flood-
ing, but infrastructure and water management 
have curtailed risk at an average cost of about 
$9 billion a year. 

Infrastructure deficits in poor countries
The global distribution of water infrastructure 
is inversely related to the global distribution 
of water insecurity risks. Seasonal climates, 
variable rainfall and the risks of floods and 
droughts are a much greater threat in develop-
ing countries than in rich countries, while the 
institutions and infrastructure needed to pro-
vide water security are much weaker.67

Droughts provide powerful demonstra-
tion effects for the costs of weak infrastructure. 
Failed rains deplete watersheds, farmlands and 
pasture, degrading land and destroying crops. 
From the dustbowl of the 1930s in the United 
States to the Sahel in the 1970s and East Africa 

today, droughts have shown an enormous capac-
ity for destruction and the erosion of hard won 
human development gains. Droughts affect the 
rural poor through decreased production, loss of 
livestock and soil fertility and extreme shortages 
of drinking water. When livestock perish and 
crops fail, poor households lose income and nu-
trition worsens. Restoring assets can take years. 

Sub-Saharan Africa is the worst affected 
region. In 2005 more than 20 million people 
were at risk from drought in the Horn of Africa 
alone. Across much of the Sahel, East Africa and 
Southern Africa droughts are endemic, with 
significant events occurring every 3–5 years. 
But Sub-Saharan Africa is not the only region 
affected. In South Asia about 15% of people live 
in areas that were affected by drought over the 
past two years. More frequent and longer lasting 
droughts have also been recorded in the Middle 
East. In Morocco a major drought in the mid-
1990s reduced agricultural output by 45%, 
and rural labourers and small landholders lost 
an estimated 100 million days in agricultural 
employment.68

The variability of water supply is another 
major source of water insecurity—for people and 
national economies. Consider Ethiopia, better 
endowed with water than most drought‑prone 

Annual rainfall compared
with the mean 1982–90

GDP growth

Income variability trails rainfall 
variability in Ethiopia

Figure 4.7

Source: World Bank 2006f. 
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countries. It covers 12 river basins and has just 
over 1,600 litres of water per person per year.69 
The problem for Ethiopia, where livelihoods for 
the vast majority of people depend on rainfed 
agriculture, is uncertainty. Rainfall variability 
is estimated to have pushed an additional 12 
million people below the absolute poverty line 
in the second half of the 1990s. With more than 
80% of the population living in the countryside 
and half of them undernourished, water holds 
the key to human development prospects for 
households. That is why poor people themselves 
identify variable rainfall as the greatest threat 
to their livelihoods. But as in other predomi-
nantly agricultural countries, failed rains in 
Ethiopia send shock waves beyond the house-
hold and across the entire economy (figure 4.7). 
A single drought event in a 12-year period will 
lower GDP by 7%–10% and increase poverty by 
12%–14%. Economic modelling by the World 
Bank suggests that the inability to mitigate the 
effects of rainfall variability reduces Ethiopia’s 
potential for economic growth by a third—with 
obvious consequences for reducing poverty.70 
Hydrological variability is estimated to increase 
poverty levels in 2015 by between a quarter and 
a third, or some 11 million people.

Water infrastructure has a major bearing 
on the vulnerability and capacity of house-
holds to absorb shocks. Indonesia loses an es-
timated 25,000 lives a year to drought-related 
problems—Australia, with a similar drought-
risk exposure, loses none. Investments in Japan 
have mitigated the impact of floods so that 
flood damage costs seldom rise above 0.5% of 
GNI and losses of life are rare. But when floods 
struck Mozambique in 2000, they left 700 peo-
ple dead and half a million homeless. Crops 
were destroyed, and infrastructure was dam-
aged. Total losses amounted to an estimated 
20% of GNI, with economic growth falling 
from 8% in 1999 to 2% in 2000. The floods also 
damaged or destroyed 500 primary schools and 
seven secondary schools.71

Taken as a single episode, Mozambique’s ex-
perience underlines how climatic events can roll 
back development gains across a broad front. In 
many cases, though, countries have to deal with 
consecutive, or even simultaneous, floods and 
droughts (box 4.8). The poor invariably are at 
greatest risk from weak infrastructure. In Mo-
zambique poor households in low-lying areas 
along river banks bore the brunt of the flooding. 
In New Orleans the devastation wrought by 

The drought in Wajir and Turkana, in northeastern Kenya, is a hu-

manitarian catastrophe. The scale of the tragedy has attracted in-

ternational media attention, but this is not an unusual event: Kenya 

has been affected by a succession of droughts and floods since the 

mid-1990s. The floods of 1997–98 were immediately followed by a 

drought from 1998 to 2000. Today’s drought in the northeast is a 

continuation, and more than 3 million people risk starvation.

Beyond the human suffering, the costs have been enormous. 

Entire pastoral communities have seen their herds and assets de-

pleted, increasing their vulnerability. The wider economic costs 

have held back the entire economy and efforts to reduce poverty. 

The 1997/98 El Niño–related flood caused damage estimated 

at 11% of GDP (see table). Droughts in 1998–99 and 1999–2000 

led to losses in excess of 16% of GDP. Industry and hydropower 

accounted for an estimated 80% of the losses. The full economic 

costs are probably much greater since the losses fail to count the 

effects of malnutrition, reduced investment in agriculture and a loss 

of investment in industry. 

Crop and livestock losses represented a relatively small 

share of the aggregate loss, amounting to less than 16% of the 

total, but they have had a devastating impact on the poor, lead-

ing to extensive malnutrition, asset depletion and increased vul-

nerability to future risks.

Box 4.8	 Droughts, floods and water insecurity in Kenya

Impact
Amount

(US$ millions)
Share of total

(%)

1997–98 flood
Transport infrastructure 777 88

Water supply infrastructure 45 5

Health sector 56 6

Total 878

    Share of GDP (%) 11

1998–2000 drought

Hydropower losses 640 26

Industrial production losses 1,400 58

Agricultural production losses 240 10

Livestock losses 137 6

Total 2,417
    Share of GDP (%) 16

Impacts of flood and drought in Kenya, 1997–2000

Source: World Bank 2004c, 2006e.
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Hurricane Katrina affected the whole city, but 
poor black neighbourhoods were affected most. 
While the effects of extreme weather events hit 
all in society, poor households are more exposed 
to risk and less able to mitigate that risk through 
insurance or savings.

Inequalities in hydraulic assets show up in 
the human and economic costs associated with 
extreme weather events. Too little or too much 
water is the cause of most natural disasters. Cy-
clical factors and climate change are combining 
to increase the frequency of extreme weather 
events such as droughts and floods. All coun-
tries are affected. But rich countries can protect 
their citizens and their economic performance 
through extensive hydraulic infrastructure. 
Water storage capacity is one proxy indicator for 
comparing infrastructure capacity across coun-
ties (figure 4.8). The United States stores 6,000 
cubic metres of water per person, and Austra-
lia about 5,000, compared with 43 in Ethiopia. 
The Colorado River has 1,400 days of storage, 
the Indus roughly 30 days.72 

Cross-country water storage comparisons 
provide insights into one aspect of risk miti-
gation capacity. However, storage capacity is 
only one guide to the linkage between infra-
structure and vulnerability. Countries such 
as Ghana and Zambia have very high levels of 
water storage per capita—higher, in fact, than 
the United States—but a limited capacity to 
mitigate risk. Most of the storage capacity is 
geared towards power generation, with a very 
limited infrastructure for smallholder produc-
ers in agriculture. There is also a flip side to 
large-scale water infrastructure, highlighted in 
the ongoing debate about the appropriate scale 
of interventions. 

Large dams have figured prominently in 
that debate—and for good reason. An estimated 
40–80 million people have been displaced in 
the last 50 years by poorly designed dam proj-
ects, many of them without adequate compen-
sation. In the rush to develop large-scale infra-
structure for irrigation or power generation, 
many governments have ridden roughshod over 
the rights and claims of communities lacking 
bargaining power, with indigenous people often 
among the worst affected.73 In addition, many 

dams have caused immense social and ecological 
damage. Upstream effects include siltation, sali-
nization and deforestation; downstream effects 
range from reduced fish stocks, damaged wet-
lands and lower sediment and nutrient flows. 
In some cases the economic benefits have been 
exaggerated. Offsetting the productivity gains 
for upstream users have been detrimental ef-
fects downstream and changes in flood ecosys-
tems. The World Commission on Dams found 
a systematic bias towards underestimating the 
capital costs of dams (by an average of 47%) and 
overestimating the economic returns to large-
scale irrigation.74

This backdrop makes clear that large infra-
structure programmes should be subject to criti-
cal scrutiny for the impacts on the environment 
and the poor. At the same time, the contribu-
tion of large-scale infrastructure to human de-
velopment should not be overlooked. In many 
countries such infrastructure provides water for 
irrigation, reducing the variability of water flows 
to producers and mitigating the water security 
risks from fluctuating rainfall. Access to irriga-
tion is one of the most basic strategies for miti-
gating water insecurity.75 In Asia the prevalence 
of poverty is typically 20%–40% higher outside 
irrigation schemes than inside (see chapter 5). 
Water infrastructure also offers an important 
source of renewable energy: it provides 22% of 
electricity generation in Sub-Saharan Africa.

While the contribution of large-scale infra-
structure to irrigation and power generation 
should not be understated, neither should the 
potential contribution of small-scale infrastruc-
ture. Small-scale water harvesting has the po-
tential not just to store water efficiently, thereby 
mitigating risk, but also to store water close to 
the people who need it. The fact that large vol-
umes of water are stored in Zambia’s Kariba 
Dam does not help small farmers in drought 
prone parts of the country. 

Polarized debates about the relative merits 
of large and small infrastructure increasingly 
represent a diversion from the real challenge. 
The appropriate mix of infrastructure is best 
decided at national and local levels through 
dialogue between governments and people. But 
the real choice is not usually between big and 

Large inequalities 
in risk mitigation 
capacity

Figure 4.8

Source: World Bank 2005c.

United States

4,000

5,000

6,000

Reservoir storage capacity
(cubic metres per capita)

3,000

2,000

1,000

0

Australia

Brazil

China

Thailand

Mexico

South Africa

Morocco

Ethiopia
India



	h uman de velopment report 2006	 159

4

W
ater scarcity, risk and vulnerability

small. Most developing countries do not need 
more of one and less of the other: they need 
more of both. 

Global warming—the 
predictable emergency

In 1992 the Earth Summit in Rio de Janeiro 
produced a Framework Convention on Climate 
Change, establishing the principle that green-
house gases should be stabilized at levels that 
would prevent human influence on climates. 
Developed countries were encouraged to stabi-
lize emissions at 1990 levels by 2000. The con-
vention also adopted a precautionary approach, 
warning that “where there are risks of serious and 
irreversible damage, a lack of full scientific cer-
tainty should not justify postponing action.”76

Few warnings have been more perilously 
ignored. Climate change now poses what may 
be an unparalleled threat to human develop-
ment. Much of that threat will be transmitted 
through shifts in hydrological cycles and rain-
fall patterns and the impact of higher surface 
temperature on water evaporation. The overall 
effect will be to exacerbate risk and vulnerabil-
ity, threatening the livelihoods, health and se-
curity of millions of people.

Climate modelling exercises point to a com-
plex range of possible outcomes as a result of 
climate change. Beyond the complexity, there 
are two recurrent themes. The first is that dry 
areas will get drier and wet areas wetter, with 
important consequences for the distribution 
of agricultural production. The second is that 
there will be an increase in the unpredictability 
of water flows, linked to more frequent and ex-
treme weather events. While outcomes will vary 
across regions and within countries, some broad 
consequences can be predicted:
•	 Agriculture and rural development will bear 

the brunt of climate risk. This starting point 
matters because the rural sector accounts for 
about three-quarters of the people living on 
less than $1 a day and anything from a quar-
ter to two-thirds of GNI for low-income 
countries. For some regions a reduction in 
water availability combined with a shift in 
rainfall could reduce yields by as much as a 

third by 2050, threatening millions of rural 
livelihoods.77

•	 Extreme poverty and malnutrition will 
increase as water insecurity increases. At-
tempts have been made to assess the quanti-
tative impact of climate change on food se-
curity and nutrition. Inevitably, projections 
are hazardous because climate change, itself 
subject to considerable variation, will inter-
act with many other variables and trends. 
Even so, the warning signs are clearly evident 
in the results of modelling exercises. Such 
exercises suggest that climate change could 
increase global malnutrition by 15%–26%, 
increasing the absolute number of malnour-
ished people by 75–125 million by 2080.78 
But the systemic poverty risks will affect a 
far greater number. Production losses in ag-
riculture will produce multiplier effects that 
spread across entire economies, transmitting 
poverty from rural to urban areas.

•	 More extreme weather patterns will increase 
risk and vulnerability. Climate change will 
enhance the Asian monsoon and the El Niño 
effect, with major implications for agricul-
tural production. Susceptibility to drought 
and flood will increase over time.79

•	 Shrinking glaciers and rising sea levels will 
pose new risks for human security. The retreat 
of glaciers will threaten short-term flooding 
and long-term declines in water availability 
across Asia, Latin America and parts of 
East Africa.80 Rising sea levels will reduce 
the availability of fresh water, affecting mil-
lions of people in low-lying countries and 
river deltas.81

For a large share of the world’s people in 
developing countries climate change projec-
tions point to less secure livelihoods, greater 
vulnerability to hunger and poverty, worsen-
ing social inequalities and more environmental 
degradation. Climate change—unlike the tsu-
nami in the Indian Ocean or the earthquake in 
Kashmir—threatens not a one-time catastro-
phe but a slowly unfolding disaster. While the 
extent of future climate change can be moder-
ated, we are beyond the point of no return. Dan-
gerous climate change is now inevitable. How 
the international community responds will 

For a large share of the 

world’s people in developing 

countries climate change 

projections point to less 
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determine human development prospects for 
current and future generations. An immediate 
priority is to supplement strategies to mitigate 
climate change with strategies to support adap-
tation to inevitable shifts in climate.

Our warming world 
In the 20th century human activity increased 
the presence of greenhouse gases—mainly 
carbon dioxide, methane and ozone—in the 
atmosphere by about 30% over pre-industrial 
levels. That development will have momentous 
consequences for humanity in the 21st century 
and beyond.

The impact of the surge in greenhouse 
gases is already becoming apparent. The Earth 
has warmed by 0.7°C over the past century—
but the pace of change is quickening. The 10 

warmest years on record have occurred since 
1994. As a decade the 1990s were the hottest 
on record since the 14th century. Glaciers are 
shrinking and sea levels are rising far more rap-
idly than climate modellers anticipated even a 
decade ago.

Concentrations of carbon dioxide, the main 
greenhouse gas, are climbing steadily upwards. 
Currently, emissions are running at about 7 bil-
lion tonnes a year, with atmospheric concentra-
tions reaching 380 parts per million (ppm). The 
exact path for future emissions will depend on 
many factors—including population growth, 
economic growth, technological change, fossil 
fuel prices and, above all, government actions. 
But the overall trajectory for carbon dioxide is 
clearly upwards. The World Energy Outlook pre-
dicts that carbon dioxide emissions will increase 
by 63% over 2002 levels by 2030.82

What does all of this mean for climate 
change? Even if all emissions stopped tomor-
row, temperatures would continue to rise as a 
result of the delayed effect of past emissions. 
Were the trends of the past 50 years to continue, 
carbon dioxide concentrations would increase 
to 550 ppm by the middle of the 21st century 
and continue rising thereafter.

International bodies such as the Intergov-
ernmental Panel on Climate Change (IPCC) 
have been consolidating the scientific base for 
understanding climate change for more than 
two decades.83 Their nonmitigation scenarios 
suggest that emission trends could raise global 
temperatures by 1.4°C–5.8°C by 2100. In a 
more positive scenario, with stabilization of 
emissions at 450 ppm, the world would still 
be committed to an increase of about 2°C (fig-
ure 4.9 and table 4.2).84 What these projection 

Note: IPCC climate change projections are based on scenarios that model for the impact of economic growth, population and other 
factors. The (A2) nonmitigation scenario assumes mid-range economic growth and high population growth, but no measures to reduce 
greenhouse gas emissions. The stabilization scenarios assume reductions in greenhouse gas emissions with specified ceilings.

Global mean temperature change: departures in temperature from the 1990 value
(degrees Celsius) 

Our world will get much warmer in the next centuryFigure 4.9

Source: IPCC 2001.
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400 2020–30 –40% to –55% 1.2–2.5

450 2030–40 –15% to –40% 1.3–2.7

550 2045–65 –10% to +10% 1.5–3.2

Note: IPCC temperature stabilization scenarios: all major greenhouse gases included, expressed as carbon dioxide equivalent.
Source: Stern Review on the Economics of Climate Change 2006.

Table 4.2	 Global warming thresholds and targets
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scenarios highlight is that current atmospheric 
and oceanic concentrations of greenhouse gases 
bind us to a certain degree of climate change.

While an analysis of the prospects for achiev-
ing stabilization at different levels is beyond the 
scope of this Report, two observations have a 
very direct bearing on water security. The first is 
that the current multilateral framework falls far 
short of what is required. The Kyoto Protocol 
envisages a reduction in carbon dioxide emis-
sions of 5% against the 1990 level by 2012 on 
the part of signatory states. However, two major 
industrial countries (Australia and the United 
States) have not ratified the protocol, and its tar-
gets do not apply to developing countries. The 
upshot: it now covers less than a third of global 
emissions. 

The second observation is that stabilization 
at 550 ppm or below will require an unprece-
dented level of international cooperation. Emis-
sions are currently increasing: stabilization at 
550 ppm will require carbon dioxide emissions 
to be brought back roughly to current levels by 
2050 and continue to decline from that point 
onwards to near-zero net emissions; lowering 
the level to 450 ppm (still a dangerous climate 
change scenario) will require global emissions of 
carbon dioxide in 2050 to be about a half of cur-
rent levels. The gap between these requirements 
and the IPCC development scenarios speaks 
volumes for the challenge now facing the inter-
national community (figure 4.10). 

Meeting that challenge will require a level of 
ambition far beyond that reflected in the current 
Kyoto Protocol. Some developed country govern-
ments are pressing for the next protocol to set a 
stabilization limit of about 550 ppm—almost 
double pre-industrial levels. Others—including 
the European Union—have argued for a tem-
perature-based target, with the goal of restrict-
ing temperature increases to no more than 2°C 
above pre-industrial levels. By one assessment 
this would imply a commitment by developed 
countries to reduce emissions to 15%–30% below 
1990 levels by 2020, rising to 80% by 2050.85 To 
put the scale of the challenge in context, emis-
sions per person for the world as a whole will 
have to fall from about 4 tonnes of carbon diox-
ide today to 1.2–2.8 tonnes by 2050. The longer 

the delay in arriving at a peak for emissions, the 
deeper the cuts that will be required.86

Successful mitigation of climate change will 
require new multilateral approaches. The cur-
rent international framework recognizes a cen-
tral principle of “common but differentiated 
responsibilities” between developed and devel-
oping countries. Rich countries manifestly have 
to do more to “decarbonize” their economies. 
At the same time the deepening environmen-
tal footprint of developing countries cannot 
be ignored. That is why any successor to the 
Kyoto Protocol will need to cover not just the 
entire developed world, but also major develop-
ing countries such as Brazil, China and India. 
Financing, technology transfer and equitable 
burden-sharing hold the key to bringing all 
countries within a multilateral framework ca-
pable of achieving effective mitigation.

Climate change and water security
Global warming may already be with us, but the 
much greater warming forecast for the 21st cen-
tury will produce vast changes in evaporation 
and precipitation, allied to a more unpredict-
able hydrological cycle. Higher air temperatures 

IPCC nonmitigation
scenario (A2)
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stabilization
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Ceiling for stabilization at 450 ppm

Our warming world:
stabilization will require
drastic emissions cuts

Figure 4.10
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will increase evaporation from the world’s 
oceans, intensifying the water cycle. They will 
also mean faster evaporation of water from land, 
so that less rainfall reaches rivers. These changes 
will be accompanied by new rainfall patterns 
and more extreme weather events, including 
floods and droughts.

What will these changes mean for water 
security and human development in the 
world’s poorest countries? In any one coun-
try there may be numerous shifts in hydro-
logical cycles linked to micro-climates. Some 
hydrologists also point to the potential for 
“tipping events” as climate change gives rise 
to new, less predictable cycles of change.87 Ac-
celerated melting of the Arctic ice sheet, for 
example, could set off a range of unpredictable 
hydrological events. What is predictable is a 
widespread increase in water stress for a large 
group of countries.

One plausible set of outcomes based on 
IPCC scenarios is captured in water avail-
ability projections for 2050 (map 4.2). These 

projections point to a decline of 30% or more 
in water run-off from rainfall for large swathes 
of the developing world, including:
•	 Drought-prone countries in southern 

Africa, including Angola, Malawi, Zam-
bia and Zimbabwe. This region faces some 
of the gravest food security challenges in 
the world, with high levels of poverty, mal-
nutrition and a protracted crisis in rainfed 
agriculture.

•	 A long strip from Senegal and Maurita-
nia across much of North Africa and the 
Middle East. These countries include some 
of the world’s most water-stressed nations, 
with high population growth and low per 
capita availability already at the heart of 
major water security challenges.

•	 Much of Brazil, including the semi-arid re-
gions of the North-East, as well as parts of 
Venezuela, and Colombia.
In some important respects projections 

of run-off such as those in map 4.2 under-
state the problem. Water availability will also 

Climate change will cause a decline in water run-off for many regionsMap 4.2

Source: Arnell 2004.
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be influenced by changes in temperature and 
the timing of flows. Parts of Sub-Saharan 
Africa—including the Sahel region and East 
Africa—will experience more water run-off 
but diminished availability as a result of in-
creased evaporation. Similarly, much of South 
Asia faces the prospect of an increase in aver-
age annual water flows, but with fewer rainy 
days. The reason: monsoons will become more 
intense as rising temperatures increase the vol-
ume of water pumped from the oceans through 
the hydrological cycle.

Extrapolating from water availability to 
livelihoods is difficult, but three broad conclu-
sions can be drawn. The first is that rainfed agri-
cultural production, the source of livelihood for 
most of the world’s poorest people, faces grave 
risks in many regions. For Sub-Saharan Africa 
the threats are particularly acute, both because 
of the region’s overwhelming dependence on 
rainfed agriculture and because of the vulner-
ability that comes with high levels of poverty. 
But the threat to rural livelihoods goes beyond 
Sub-Saharan Africa. For example, simulations 
of the impact of climate change on agricultural 
production in Brazil point to a decline in yields 
of 12%–55% for dry areas in the states of Ceará 
and Riaui, which have extremely high concen-
trations of poverty and malnutrition in rural 
areas.88

The second broad conclusion is that vulner-
ability and water insecurity will increase. Pro-
ductivity in agricultural production, especially 
rainfed production, is influenced as much by the 
timing of water flows as the volume. And one 
of the clear results from a range of simulation 
exercises is that water flows will become more 
variable and uncertain. There will also be an in-
creased incidence of extreme events in the form 
of droughts and floods, exacerbating the risks 
facing people in countries with a limited infra-
structure to support adaptation. 

The third conclusion to emerge from the 
IPCC is that, in broad terms, grain productiv-
ity will increase in developed countries while 
declining in many developing countries. Here 
too the impact of increased dependence on food 
imports has potentially adverse implications for 
food security in many countries.

Sub-Saharan Africa—a whole region at risk 
Sub-Saharan Africa demonstrates both the 
complexity and the scale of the water security 
threat created by global climate change.89 

Any evaluation of the threat posed by cli-
mate change for Sub-Saharan Africa has to 
start with the high level of pre-existing pov-
erty and vulnerability. Almost half the region’s 
population—some 300 million people—live 
on less than $1 a day. The majority live in rural 
areas, where income and employment depend 
almost entirely on rainfed agriculture. Sub-Sa-
haran Africa already has a highly variable and 
unpredictable climate and is acutely vulnerable 
to floods and droughts. A third of the people 
in the region live in drought-prone areas, and 
floods are a recurrent threat in several countries. 
With climate change large parts of the region 
will become drier, increasing the number of 
people at risk of hunger and poverty by the tens 
of millions.

Climate change is already affecting the re-
gion. Reduced rainfall across the Sahel, an in-
crease in the incidence of drought and greater 
volatility are among the current symptoms. But 
the future points to far more extreme changes: 
warming between 0.2°C and 0.5°C per decade, 
with 10% less rainfall in interior regions under 
intermediate global warming scenarios, and 
water losses increased by rising temperatures. 
The warming will be greatest over the semi-arid 
margins of the Sahara, along the Sahel and inte-
rior areas of southern Africa. Climate-induced 
changes to crop yields and ecosystem boundar-
ies will dramatically affect some of the poorest 
people in Sub-Saharan Africa (as well as Latin 
America and South Asia) partly because many 
of them live in areas most prone to extreme cli-
mate events and partly because they have little 
capacity to adapt by turning to irrigated agricul-
ture, improved seeds or alternative livelihoods. 

Simulating the impact of climate change on 
crop yields and output is a hazardous affair. It 
should be emphasized at the outset that this is 
not an exact science. However, recent modelling 
has provided important insights that should 
serve as an early warning system. One illustra-
tion, shown on map 4.3, is based on one of the 
IPCC’s climate change scenarios and existing 
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evidence on the relationship between water 
availability and productivity for the cereals sec-
tor.90 It highlights areas of acute threat. These 
areas include a wide band across the Sahel re-
gion, stretching from Mauritania across Niger, 
Burkina Faso, Chad and Sudan. Large swathes 
of Southern Africa face the prospect of steep de-
clines in yields, along with chronically food in-
secure countries such as Ethiopia and Somalia. 
Taken in conjunction with an increasing like-
lihood of drought, falling yields will translate 
into increased poverty, lower income and less 
secure livelihoods, and an increased threat of 
chronic hunger episodes. 

Disconcerting as it is, even this bleak sce-
nario may err on the side of optimism. More 
than 600,000 square kilometres of agricultural 

land now classified as moderately degraded 
could become severely degraded as a result of 
climate change, much of it in the Sahel. That 
outcome would intensify the pressure on culti-
vable land, giving rise to growing environmen-
tal strains and potential conflicts over land use. 
Some staple crops could be far more adversely 
affected than captured in the scenario outlined 
above. Cross-country research suggests that the 
productivity of maize, a staple across much of 
the region, is highly sensitive to variability in 
water availability during its flowering. Subre-
gional scenarios for the medium-term capture 
some of the emerging threats:
•	 East Africa. Projections to 2030 indicate 

that the region will get more rain but be-
come drier as temperatures rise. For Tanza-
nia the predicted increase in temperature is 
between 2.5°C and 4.0°C. Parts of the coun-
try are projected to receive more rainfall, 
while the rest of the country—including the 
drought-prone southern areas—will receive 
less. Maize productivity is projected to fall 
on some simulations by 33%.91 Rainfall in 
Kenya is projected to increase on average but 
to decline in semi-arid areas. Crop produc-
tivity in both countries will suffer. Yields of 
basic food crops, coffee and tea could fall by 
a third because of climatic shifts according 
to some IPCC scenario projections.92

•	 Southern Africa. Average regional tempera-
ture is projected to register a 1.5°C–3.0°C 
increase for intermediate global warming 
scenarios, with a 10%–15% decline in aver-
age annual rainfall, much of it in the grow-
ing season. The Zambezi River faces a pro-
jected drop in run-off of about a third by 
2050, rising to 40% or more in the Zambezi 
basin. The chronic food emergencies that 
have afflicted Malawi, Mozambique, Zam-
bia and Zimbabwe are set to become more 
frequent. Yields for maize will fall sharply, 
with a 1°C–2°C rise in temperature and less 
water.93

 •	 The Sahel. In the past quarter century the 
Sahel has experienced the most substan-
tial and sustained decline in rainfall re-
corded anywhere, punctuated by recurrent 
droughts in Burkina Faso, Mali and Niger. 

Projected impact of climate 
change on cereal 
productivity, 2080 (% change 
on 2000), IPCC scenario A2

Greater than 0% 
or drylands

0 to –25%

–25% or larger 

The Sahelian belt: Burkina Faso and 
cultivated regions of southern Mali, 
Niger, Chad and Sudan (northern 
parts of country uncultivated or 
unsuitable for cereal production).

Nigeria, Senegal and Sierra Leone 
(West Africa).

Eastern Ethiopia and Somalia.

Southern East Africa: Mozambique, 
Zimbabwe, Zambia and Angola. 

Key affected areas

Source: Fischer and others 2005.
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Map 4.3 Climate change threatens to reduce cereal productivity across 
much of Sub-Saharan Africa

Note: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the 
United Nations.
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In West Africa river discharge has fallen by 
more than 40% since the 1970s. Looking to 
the future, the Niger River, which provides 
water for 10 poor and arid countries, could 
lose a third of its flow. Simulations based on 
work in Sudan point to reduced production 
potential of 20%–76% for sorghum and 
18%–82% for millet.94

Glacial melt
In many parts of the world glaciers act as water 
banks. They store ice and snow in the winter and 
release it slowly as temperatures rise, sending 
flows of water down to agricultural producers 
in lowland areas. Today, these banks are melting 
at an accelerating rate. And as glaciers retreat, 
water stocks are being depleted on a large scale.

Across much of Central Asia, Latin Amer-
ica and South Asia rural livelihoods depend 
on glaciers. The glaciers of the Himalayas and 
Tibet alone feed seven of the world’s great-
est rivers—Brahmaputra, the Ganges, Indus, 
Irrawady, Mekong, Salween and Yangtze—that 
provide water supplies for more than 2 billion 
people. With global warming glaciers are melt-
ing more rapidly, increasing the risk of flooding 
in spring, followed by water shortages in sum-
mer. Over the next 50 years glacial melt could 
emerge as one of the gravest threats to human 
progress and food security (box 4.9).

Extreme climate events
The location and timing of extreme climate 
events and humanitarian emergencies remain 
unpredictable. But their increase can now be 
anticipated with a degree of certainty. For many 
millions of people water flows will be marked by 
mounting uncertainty and unpredictability.

Beyond the complex variations affecting 
individual weather systems, some basic shifts 
are taking place in the forces that govern the 
hydrological cycle. Global warming is raising 
the temperature of continents while glacial 
melt is decreasing the temperature of the sea. 
The variation between the two influences the 
Asian monsoons. Warmer climate means that 
the air can hold more water vapour, so sum-
mer monsoon winds will carry more moisture. 
Most climate models suggest that the monsoon 

rainfall patterns will change by 25%–100%. 
Fluctuations of just 10% are known to cause 
severe flooding or drought.95 Heavier rains can 
have devastating consequences, as the flooding 
in Mumbai in 2005 demonstrated: 500 people 
perished. 

Simple winner and loser models do not 
capture the real scale of the threat that climate 
change poses through hydrological systems. 
This is partly because modelling for aggregate 
changes can obscure large variations within 
countries. Some countries in Sub-Saharan Af-
rica, such as those in the Sahel, may get more 
water through rain but lose even more through 
evaporation as temperatures rise. Reduced 
moisture retention in the soil can be expected 
to lower productivity and raise the risk of crop 
failure, even if average annual rainfall rises. 

Projections for India highlight the com-
plexity of climate change patterns (map 4.4). 
Most modelling exercises point to an increase 
in rainfall for the country as a whole. How-
ever, an increased proportion of rain will fall 
during intensive monsoon episodes in parts 
of the country that are already well endowed 
with rainfall. Meanwhile, two-thirds of the 
country—including semi-arid areas in Andhra 
Pradesh, Gujarat, Madhya Pradesh, Maharash-
tra and Rajasthan—will have fewer rainy days. 
This will translate into a net loss for water secu-
rity, placing a premium on water harvesting and 
storage. One factor that will shape the profile 
of winners and losers is adaptive capacity. Irri-
gation systems will offer some protection, and 
large-scale commercial farmers are well placed 
to invest in technologies that raise water pro-
ductivity. Risk will be skewed towards produc-
ers who depend on rainfall and lack the assets to 
adapt through investment.

Wider rainfall patterns will also be pro-
foundly affected by shifting weather systems. 
The periodic El Niño Southern Oscillation 
is marked by a switching in the intensity and 
direction of currents and winds in the Pacific. 
It has been linked to droughts in East Africa, 
northern India, northeast Brazil and Austra-
lia and to catastrophic flooding and hurricanes 
from Mozambique to New Orleans. There is 
considerable debate about whether and how 
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El Niño is linked to global warming, one of the 
largest—and most threatening—unknowns in 
climate change scenarios.

What is known is that the incidence of ex-
treme weather events is increasing, along with 

the number of people affected by them. During 
the 1990s an average of 200 million people a year 
from developing countries were affected by cli-
mate-related disasters and about a million or so 
from developed countries. Injury, death and loss 

Glaciers are water banks. They save water in the form of ice and 

snow during winter months, releasing it slowly into rivers and lakes 

as temperatures rise. Global warming has registered its main im-

pact on glaciers. In the 1990s glacial mass fell at three times the 

rate of the previous decade, pointing to a global acceleration in 

melting. But the most profound consequences will be experienced 

in the decades ahead. 

Pakistan. Himalayan glaciers provide about 180 billion cubic 

metres of water each year for Pakistan, flowing into the Indus and 

other river systems. Glacial water flows sustained agriculture in 

some of the first human settlements that flourished on the banks 

of the Indus in Harappa and Mohenjo-Daro. Today, they maintain 

the Indus irrigation system, the largest contiguous irrigation system 

in the world. Even with corrective action at a global level, glacial 

retreat will continue for at least half a century. River flows will in-

crease, raising the likelihood of flash floods and exacerbating al-

ready acute irrigation drainage problems. In the second half of the 

21st century there is likely to be a dramatic decrease in river flows, 

conceivably by more than 30% (see figure). This major permanent 

reduction in run-off will have enormous consequences for liveli-

hoods in the Indus Basin and for Pakistan’s food supplies. 

Nepal. Glaciers are shrinking 30–69 metres per decade in Nepal, 

with more than 20 glacial lakes now identified as at risk of bursting their 

banks and causing flooding. Managing this threat will require huge new 

public investments.

China. Almost all glaciers in China have already shown sub-

stantial melting. Glacial retreat in Tibet has been described as 

an ecological catastrophe, and most glaciers could disappear by 

2100. As the catastrophe unfolds, China is under threat. It was once 

argued that retreating glaciers would help overcome water stress 

by releasing new flows into the arid north and west. Most models 

now suggest that this is an illusory benefit. While glacial melt in 

Tibet is releasing more water, higher temperatures will lead to the 

evaporation of most of the additional volume. The 300 million farm-

ers in China’s arid western region are likely to see a decline in the 

volume of water flowing from glaciers.

The Andes. During dry seasons Andean glaciers are the main 

source of drinking and irrigation water for urban dwellers and farm-

ers. These glaciers are registering some of the fastest reductions 

in mass in the world. Some small and medium-size glaciers are 

predicted to disappear by 2010. In Peru glacial coverage has fallen 

by a quarter in the past 30 years. In the short run water managers 

face the prospect of fast diminishing flows into reservoirs and ir-

rigation systems, with costs rising for urban consumers to finance 

new reservoirs. Longer term effects will include a reduced flow of 

water for agriculture during the dry season.

Central Asia. Most of Central Asia—Kazakhstan, Kyrgyzstan, 

Tajikistan, Turkmenistan and Uzbekistan—is in arid and semi-arid 

zones, where natural evaporation significantly exceeds precipita-

tion. Almost all fresh water originates from permanent snowfields 

and glaciers in the mountains of Kyrgyzstan and Tajikistan. Water 

from melting glaciers flows into the Amu Darya and Syr Darya Riv-

ers and their irrigated flood plains, sustaining 22 million livelihoods 

in Tajikistan, Turkmenistan and Uzbekistan. Irrigated agriculture ac-

counts for 25% of GNI in Uzbekistan and 39% in Turkmenistan. For 

upstream Kyrgyzstan and Tajikistan water from the same source is 

used to generate hydroelectric power. Glacial retreat poses a fun-

damental threat to livelihoods and economies across the region. 

The pace of that retreat is accelerating. In 1949 glaciers covered 

nearly 18,000 square kilometres of Tajikistan’s mountainous hinter-

land. Satellite images from 2000 indicate that this area has shrunk 

to just 12,000 square kilometres—a 33% decrease in 50 years. If 

current trends continue, Tajikistan’s glaciers will disappear within 

a century.

Box 4.9	 Melting water banks—shrinking glaciers are changing water flows

Melting glaciers will dramatically change Indus River flows

Projected change in flows (%)

Source: World Bank 2005b. 
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of assets, income and employment from these 
events undermine the efforts of communities 
and governments to improve human develop-
ment. Inevitably, the adverse impacts are great-
est for people with the most limited resources. 
Since 2000 the growth rate in the number of 
people affected by climate-related disasters has 
doubled. Attribution may be uncertain—but 
there is at the very least a strong probability that 
global warming is implicated.96

Rising sea levels
Rising sea levels will be among the most pow-
erful determinants of water security for a large 
share of the world’s population in the 21st cen-
tury. Increased salinization could dramatically 
reduce freshwater availability for many coun-
tries, while coastal flooding threatens millions 
of livelihoods.

There is a substantial group of countries that 
stand to be affected. Bangladesh, Egypt, Nigeria 
and Thailand have large populations living in 
delta areas threatened by saline intrusion. The 
low-lying regions of Bangladesh support more 
than 110 million people in one of the most 
densely populated regions of the world, and 
more than half of Bangladesh lies at less than 
5 metres above sea level. The World Bank has 
estimated that by the end of the 21st century sea 
levels for the country could rise by as much as 
1.8 metres, with worst case scenarios predicting 
land losses of 16%. The area affected supports 
13% of the population and produces 12% of 
GDP. Similarly, in Egypt rising sea levels would 
weaken the Nile Delta’s protective sand belt, 
with serious consequences for essential ground
water, inland freshwater fisheries and swathes of 
intensively cultivated agricultural land.97

The sheer scale of the potential adjustment 
pressures is not sufficiently appreciated. Some 
rich country governments have started to plan 
investment programmes to counter the effects 
of climate change. The Netherlands is an ex-
ample. The protection of low-lying coastal areas 
through enhanced sea defences and measures 
to improve storage capacity figure increasingly 
prominently in national planning for developed 
countries. Insurance companies are adjusting 
risk assessments and building reserves against 

future claims. But poor countries face problems 
of a different order, both in the people affected 
and in the costs of controlling rising seas. Peo-
ple in these countries face greater risks while 
their governments’ capacity to limit risk is con-
strained by financial capacity.

The international response—
weak on adaptation
Mitigation and adaptation are the two strands 
to any strategy for tackling the threat posed by 
climate change. Mitigation is about minimiz-
ing future climate change by weakening the link 
between economic growth and carbon emis-
sions. Adaptation is about facing up to the fact 
that climate change is inevitable and that many 
of the most threatened countries have the least 
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capacity to adapt. The international response on 
both fronts has been inadequate—spectacularly 
so in the case of adaptation.

Recent years have seen a step change in the 
multilateral response to climate change miti-
gation. The Kyoto Protocol, which came into 
force in 2005 with support from 130 countries 
(but not Australia and the United States), rep-
resents the most comprehensive attempt to ne-
gotiate binding limits on emissions. It includes 
flexibility mechanisms, which allow for carbon 
trading between countries, and the Clean De-
velopment Mechanism (CDM), which allows 
developed countries to gain emissions credits 
by financing projects in developing countries 
that lower greenhouse gas emissions. Though 
restricted to individual projects, the number 
of CDM interventions has been growing.98 Be-
yond Kyoto, important mitigation strategies 
are emerging at various levels. Linked to but 
independent of the Kyoto Protocol is trading 
among the 25 EU members through the Emis-
sions Trading Scheme. Seven northeastern US 
states are also participating in a voluntary trad-
ing scheme—the Regional Greenhouse Gas Ini-
tiative, launched late in 2005. Meanwhile, 28 
US states have developed action plans to reduce 
net greenhouse gas emissions. The state of Cali-
fornia has introduced its own groundbreaking 
emissions reduction targets.

The current Kyoto Protocol suffers from a 
limited time horizon (which has restricted de-
velopment of the carbon trading market), the 
absence of key developed countries and the non-
inclusion of developing countries. In effect, its 
remit extends to a small and shrinking part of 
the carbon and other greenhouse gas emissions 
that are driving global warming. Extending 
that remit raises important questions for equity 
and burden-sharing. Industrial countries with 
about 12% of world population account for 
half of current global emissions. Their citizens 
also leave a far deeper carbon footprint. Aver-
age per capita emissions range from 10 tonnes 
of carbon dioxide equivalent in the European 
Union to 20 tonnes in the United States. The 
equivalent figures are 1.2 tonnes for India and 
2.7 tonnes for China. High growth in countries 
such as China and India could, however, raise 

the developing world’s share of carbon emis-
sions from about one half today to about two-
thirds by 2050. Charting a growth path that 
raises living standards and reduces poverty in 
developing countries within a global strategy 
for containing global warming will require a 
radical shift in national policies to facilitate the 
spread of clean technologies, backed by interna-
tional cooperation.

What is needed beyond 2012 is an ambi-
tious set of well defined targets that provide a 
clear set of market signals and framework for 
action for national governments, industries and 
households. Keeping temperature increases to 
within 2°C above 1990 levels should be seen as 
a ceiling. For that to happen, global emissions 
in 2050 would have to be below the 1990 level 
(about 13% below the current level), with con-
centrations of greenhouse gases (measured in 
carbon dioxide equivalents) stabilizing at about 
450 ppm. Achieving this goal will require fun-
damental reforms in global energy policies. Car-
bon taxes, the deepening of markets for tradable 
emission permits, incentives for the develop-
ment of clean technologies, and—critically—
strategies for technology transfer to developing 
countries are among the policy instruments for 
reform. Contrary to some claims the adjust-
ment process would not jeopardize growth 
prospects in rich countries: the costs of reach-
ing the 450 ppm target for developed countries 
represents about 0.02%–0.1% of GNI per year, 
compared with average annual growth rates of 
2%–3% a year.99 For developing countries the 
prospect for sustaining growth within a multi-
lateral framework for limiting climate change 
will require financing for technology transfer 
on a scale far beyond that envisaged in the cur-
rent arrangements under the Clean Develop-
ment Mechanism.

Looking beyond mitigation, support for 
adaptation to climate change in developing 
countries is piecemeal and fragmented. The 
multilateral response has been woefully inad-
equate, highlighting wider failures in the way 
that global governance systems are responding 
to global problems. The same is true at a na-
tional level. Very few developing countries have 
prioritized adaptation in key planning docu-
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ments such as Poverty Reduction Strategy Pa-
pers or even in integrated water resource man-
agement documents.

Provisions for financing adaptation tell 
their own story. Various financing mecha-
nisms for adaptation have been put in place, 
but the flows involved are limited. The Kyoto 
Protocol includes a provision establishing an 
Adaptation Fund. Financing for this facility 
comes from a small levy (with a ceiling of 2%) 
on purchases of credits under the Clean Devel-
opment Mechanism. On current projections by 
the Organisation for Economic Co-operation 
and Development this will generate about $20 
million by 2012. The main multilateral mech-
anism for financing adaptation is the Global 
Environment Facility (GEF). But here, too, the 
financing parameters are modest: about $50 
million has been allocated to support adapta-
tion activities that create global environmen-
tal benefits. Under a separate Special Climate 
Change Fund, managed by GEF, donors con-
tributed another $45 million. In 2001 a special 
Least Developed Countries Fund was created 
under GEF auspices for national adaptation 
programmes, with support from 12 donors. As 
of August 2006, $100 million had been con-
tributed to this fund, but only $9 million had 
been spent on projects in 43 countries—a very 
limited response.100

Has bilateral aid covered for the failings 
of the multilateral system? Not if the bench-
mark is support for adaptation in agriculture, 

the sector that faces the gravest threats. The 
twin challenge in the sector is to put in place 
the infrastructure to mitigate risk and the pov-
erty reduction strategies to enhance adaptive 
capacity at the household level. Development 
assistance plays a critical role, especially in Sub- 
Saharan Africa. However, aid flows to agricul-
ture have fallen from an annual average of about 
$4.9 billion in the early 1990s to $3.2 billion 
today, and from 12% to 3.5% of total aid. All 
regions have been affected: aid to agriculture in 
Sub-Saharan Africa has shrunk from $1.7 bil-
lion on average during 1990–92 to just under 
$1 billion in real terms in 2004. The Group 
of Eight (G-8) countries have cut their aid to 
agriculture in the region by $590 million— 
more than half—over the same period (figure 
4.11).101 This is precisely the opposite of what 
needs to happen in the interests of long-run 
human development.

Of course, it has to be acknowledged that 
future climate change impacts are uncertain. 
But uncertainty cuts both ways: the outcome 
could be far more severe than indicated in cur-
rent projections. Successful adaptation strate-
gies will have to be developed in the context of 
wider strategies for sustainable development, 
including measures to reduce vulnerability to 
shocks and stresses. This implies that adapta-
tion is highly context specific and that national 
planning based on local participation holds the 
key to success. But international support is a 
precondition for successful adaptation.

The way ahead

The world is not running out of water. But many 
countries are running out of time to tackle the 
critical problems presented by water stress.

At a national level the starting point is that 
water has to be treated as a scarce resource, 
with a far stronger focus on managing demand 
within the frontiers of ecological sustainability. 

Integrated water resources management pro-
vides a broad framework for governments to 
align water use patterns with the needs and 
demands of different users, including the en-
vironment (see box 4.7). Public policies that 
shift market signals and price incentives to as-
sign more weight to conservation, increasing 

Source: OECD 2006b.

Figure 4.11 Declining aid flows 
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the crop per drop and reducing pollution, are 
also vital. 

Environmental accounting systems that 
value water as a natural resource asset and count 
its depletion as a loss would help to change the 
way that policy-makers view water. The Mil-
lennium Ecosystem Assessment identified the 
failure of markets and national income accounts 
to value ecosystems as a contributory factor in 
environmental degradation. Nowhere is this 
more evident than with water, where the deple-
tion of assets registers as an input to increased 
wealth. Environmental accounting that at-
taches real economic values to water-based eco-
systems would contribute to the policy debate 
on water pricing, allocation and environmental 
needs.102

Integrated water resources management 
provides an important vehicle for wider reforms, 
while the policy framework will vary inevitably 
across countries. Core requirements include:
•	 Developing national water strategies that 

monitor water availability, assess the sus-
tainable limits to human use and regulate 
withdrawals within these limits.

•	 Adopting pricing strategies that reflect the 
real scarcity value of water while maintain-
ing equity among users.

•	 Cutting perverse subsidies for water over-
use, ensuring that polluters pay and creat-
ing incentives for preventing pollution.

•	 Carrying out national audits of ground
water recharge and extraction rates and in-
troducing pricing and regulatory systems to 
prevent overuse.

•	 Valuing ecological services provided by wet-
lands and other water-based systems.
Climate change presents challenges of a dif-

ferent order. Mitigation is an imperative. If the 
international community fails in this area, the 
prospects for human development in the 21st 
century will suffer a grave setback. Bold targets, 

including a 450 ppm stabilization target for 
carbon dioxide equivalent emissions, should be 
backed by clear long-term strategies for carbon 
trading, incentives for clean technology and fi-
nancing for technology transfer.

Beyond mitigation, the development of ad-
aptation strategies should be seen as a first-order 
priority. That is true for both bilateral aid and 
multilateral initiatives. Once again, the start-
ing point is national planning. Constrained by 
limited capacity and sometimes by weak gover-
nance, few developing countries have initiated 
country strategies for adaptation.

International aid has a central role to play in 
changing this picture, especially in agriculture. 
In practice, it is difficult to separate the effects 
of climate change from wider problems facing 
poor agricultural producers in developing coun-
tries. However, additional resources are needed 
to address the problems of water stress that will 
accompany climate change. Expanding the aid 
envelope for agriculture from the current level 
of about $3 billion a year to $10 billion by 2010 
should be seen as a minimum requirement.

Sub-Saharan Africa is a priority. As in other 
regions aid flows need to reflect national plan-
ning estimates for financing agriculture. The 
Comprehensive Africa Agriculture Develop-
ment Programme (CAADP) developed by the 
African Union and the New Partnership for 
Africa’s Development provides a framework. 
CAADP is a medium-term financing strategy 
that aims at creating the infrastructure needed 
to raise productivity and reduce hunger, with 
an emphasis on the development of sustainable 
water systems. Financing provisions will require 
an increase in aid to primary agriculture from 
about $0.9 billion today to $2.1 billion by 2010. 
These figures are within the range of increase 
agreed by the G-8 countries at Gleneagles—and 
it is important to the well-being of millions of 
poor farmers that the pledge be honoured.

Environmental accounting 
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“Among the many things 
I learnt as a president, 
was the centrality of water 
in the social, political and 
economic affairs of the 
country, the continent 
and the world”
Nelson Mandela, World Summit on Sustainable 
Development, 2002
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One hundred years ago William Mulholland, the superintendent of the Los Angeles 
Water Department (LAWD), introduced California to a new concept in state poli-
tics: the water grab. Faced with meeting the water demands for a small, fast growing 
desert town, Mulholland quietly bought up water rights in the Owens Valley, more 
than 200 miles to the north, built an aqueduct across the blistering Mojave Desert 
and delivered the water to downtown Los Angeles. Violent protests followed. Ow-
ens Valley ranchers attempted to dynamite the aqueduct, and the LAWD responded 
with a massive show of armed force. The water transfer paved the way for the growth 
of Los Angeles. Urban users got unlimited supplies of water, and large commercial 
farmers got irrigation water that made the deserts bloom with cotton and other 
water-intensive crops. Farmers in the Owens Valley lost out.
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5 Water competition in agriculture

Times change—but some things stay the same. 
These days southern Californians resolve their 
disputes over water through litigation, rather 
than dynamite and guns. But the Mulholland 
episode demonstrates two enduring features of 
water governance. First, water is power—and 
when water is in short supply, power relations 
figure prominently in determining who gets 
access to water and on what terms. Second, 
when water shortages intensify, people lack-
ing a voice in allocation decisions tend to be 
the first in line for adjustments to reduced 
supplies.

Over the next few decades many develop-
ing countries face the prospect of intensified 
competition for water. Population growth, 
rising incomes, changing dietary patterns, ur-
banization and industrial development will 
increase demand for what is essentially a fixed 
supply of water. Where river basin systems are 
already overexploited, this will lead to acute ad-
justment pressures, even with efficiency gains. 
Agriculture—the major user of water and the 
source of food for growing populations—will 

be a focal point for these pressures. Power and 
voice will strongly influence how the adjust-
ment process affects the poor.

As concern over scarcity has mounted, 
the global debate on water resource manage-
ment has focussed on food security. The ques-
tion commonly posed is whether the world 
has enough water to meet the food needs of a 
growing population. Less attention has been 
directed towards another issue with equally 
important implications for human develop-
ment and global poverty reduction: how to 
manage water resources to meet rising food 
needs while protecting the access of poor and 
vulnerable people to the water that sustains 
their livelihoods.

This issue has a direct bearing not just on 
prospects for achieving a wide range of Millen-
nium Development Goals by 2015 but also on 
the well-being of future generations. The world 
may be urbanizing, but most poor and malnour-
ished people still live in rural areas and depend 
on agricultural production for employment, in-
come and food. Water security is vital to their 
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livelihoods—and to their prospects for escaping 
poverty. The danger is that fast growing cities 
and industries seeking more water will extend 
their hydrological reach into rural areas, reduc-
ing the access of poor households to a crucial 
livelihood resource.

Adjustment to competition is already tak-
ing place. In many countries the dominant 
governance model is a path of least resistance 
approach, with powerful constituencies in 
industry, commercial agriculture and mu-
nicipalities transferring water by stealth from 
those—including the rural poor—with the 
weakest political voice. Unequal outcomes in 
the adjustment to greater competition mirror 
wider inequalities based on land, wealth, gen-

der and political influence. Governance sys-
tems can redress these inequalities but all too 
often they exacerbate them, just as they did in 
Owens Valley.

This chapter looks briefly at the links be-
tween water and rural livelihoods and at the 
emerging scenarios for water use that can influ-
ence these links. It then focuses on three themes 
that will have a critical bearing on whether the 
governance of competition for water supports 
or undermines efforts to reduce poverty and 
inequality: 
•	 Competition, rights and the scramble for 

water.
•	 Better governance for irrigation systems.
•	 Greater water productivity for the poor.

Poor people in agriculture experience the link 
between water and human development as a 
living reality. An Indian finance minister once 
famously declared that his country’s budget was 
a “gamble on the rains”.1 For millions of small 
farmers, pastoralists and agricultural labourers 
the stakes in the gamble are far higher. Varia-
tions in rainfall, or disruptions in water sup-
ply, can make the difference between adequate 
nutrition and hunger, health and sickness and—
ultimately—life and death. 

Water security in agriculture pervades all as-
pects of human development. Land and water are 
two key assets on which poor people depend for 
their livelihoods, usually far more than do people 
who are better off. Water cannot be considered in 
isolation from wider capabilities such as health 
and education, or from access to other productive 
assets, including land, capital and infrastructure. 
But water insecurity represents a powerful risk 
factor for poverty and vulnerability.

Livelihoods comprise the capabilities and 
assets that people need to make a living and 
maintain their well-being. In rural areas water 

plays a crucial role for some obvious reasons. 
Like land, it is part of the natural capital base 
that underpins the production systems that 
sustain livelihoods. Access to a reliable supply 
of water makes it possible for people to diver-
sify their livelihoods, increase productivity and 
reduce the risks associated with drought. It 
enables producers to enter higher value-added 
areas of production and creates income and 
employment, and it gives people the security to 
undertake investments (figure 5.1). The links 
between rural livelihoods, water and global 
poverty reduction efforts are immediately ap-
parent. Some three-quarters of all people sur-
viving on less than $1 a day live in rural areas, 
where their livelihoods are dependent on agri-
culture. Smallholder farmers and agricultural 
labourers also account for about two-thirds of 
the world’s 830 million malnourished people. 
The water security-livelihood nexus helps to ex-
plain the widely observed relationship between 
water and poverty. In Ethiopia distance from a 
water point is one of the most accurate indica-
tors for vulnerability and poverty.2 

Water and human development—the livelihood links
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The predictability of water supply and the 
sustainability of water-based ecosystems are cru-
cial dimensions of water security. Predictability 
helps to explain why access to irrigation is asso-
ciated with a lower prevalence and reduced se-
verity of poverty. Cross-country research shows 
that poverty levels are often 20%–30% lower 
within irrigated systems than in nonirrigated 
areas.3 Irrigation provides a range of water se-
curity benefits that reduce poverty, from greater 
food output, higher real incomes and increased 
employment to lower food prices. However, the 
strength of the link between irrigation and pov-
erty is conditioned by a wide range of institu-
tional factors, including efficiency and equity in 
land distribution.

Agriculture under pressure— 
the emerging scenarios

Future water management in agriculture faces 
pressure from two directions. On the demand 
side industrialization, urbanization and chang-
ing diets will increase demand for food and the 

water used in its production. On the supply 
side the scope for expanding access to irrigation 
water is limited. It is this imbalance between 
supply and demand that is driving adjustment 
pressures.

The future for water management in agricul-
ture will look very different from the past. Con-
sider the recent history of irrigation. Over the 
past four decades the global area of irrigated land 
has doubled. Coupled with the increases in pro-
ductivity that underpinned the green revolution, 
the expansion of the irrigation frontier enabled 
agriculture to feed a growing population. In 
South Asia annual per capita cereal availability 
increased from 162 kilograms in the mid-1960s 
to 182 kilograms in the mid-1990s.4 Production 
of predominantly irrigated crops—such as rice 
and wheat—rose by a factor of two to four, with 
more than two-thirds of the gain coming from 
yield increases. These massive productivity gains 
were a key element in improving food security 
and reducing world hunger. Without the expan-
sion in irrigated area, rural poverty and global 
food security would look very different today. 

Source: Adapted from Hussain and Hanjra 2003.

Secure access to irrigation water

Access to irrigation water can reduce poverty and vulnerabilityFigure 5.1
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Contrasts with Sub-Saharan Africa, where pro-
ductivity gains have barely kept pace with popu-
lation growth, are instructive. 

Looking to the future, prospects for extend-
ing irrigation are limited, while pressures from 
industry and domestic water users are rising. 
New sources of water for irrigation are increas-
ingly expensive and ecologically damaging to 
exploit, setting limits on the potential for the 
type of expansion that marked the decades after 
1960. The real cost of new irrigation in countries 
such as India, Indonesia and Pakistan has more 
than doubled since 1980.5 Meanwhile, during 
the next four decades agriculture in many de-
veloping countries will be competing for water 
in basins where overuse is already resulting in 
closure or near closure, with water use exceed-
ing minimum recharge levels. Large areas of 
China, South Asia and the Middle East are now 
maintaining irrigation through unsustainable 
mining of groundwater or overextraction from 
rivers. The groundwater overdraft rate is more 
than 25% in China and 56% in parts of India.6 
Correcting the overdraft would require cutting 
groundwater use from 817 billion cubic metres to 
753 billion cubic metres, sharply curtailing the 
water for irrigation in many areas.7 The ground-
water problem now presents a risk to food pro-
duction in large swathes of the developing world, 
with attendant risks for rural livelihoods. 

Recent water-use scenario exercises devel-
oped by the International Food Policy Research 
Institute, the International Water Management 
Institute and the Food and Agriculture Orga-
nization tell slightly different stories—but with 
common themes. Among the core features of 
the scenario for the next four decades:8

•	 Continued population growth and rapid 
urbanization. Population will increase by 
some 80 million people a year over the next 
three decades, reaching 9 billion by 2050—
with almost the entire increase taking place 
in developing countries. Population growth 
will go hand in hand with rapid urbaniza-
tion. In 1960 two-thirds of the world’s 
population lived in rural areas. That share 
has fallen to half, and by 2050 two-thirds 
of the world’s population will live in cities. 
Maintaining food supplies will require large 

productivity gains to ensure that fewer rural 
producers can meet the demands of a rising 
urban population.

•	 Growing demand for water. Projected water 
withdrawals in developing countries will be 
27% higher in 2025 than in 1995. Nonirriga-
tion water use will double, while consumption 
of irrigation water will increase by only 4%. 
As shown in chapter 4, projected use of water 
for irrigation will grow far more slowly than 
for industry, urban centres and livestock.

•	 More water-intensive demand but slower ex-
pansion in irrigation. Rising food demand in 
developing countries will require crop pro-
duction increases of 1.4% a year on average, 
increasing to 2.5% for Sub-Saharan Africa. 
Food demand will become more water-inten-
sive with rising incomes. Meanwhile, the rate 
of increase in irrigation will slow dramati-
cally. By 2030 irrigation water withdrawals 
will increase by only 14%. In some regions 
the water constraint will be far tighter. In 
Asia water use for irrigation will rise by 1%, 
compared with 14% for other uses.

•	 The imperative to raise productivity. How will 
the world meet its growing demand for food? 
For cereals the Food and Agriculture Organi-
zation projects that irrigated yields in devel-
oping countries will need to rise by about one-
third (to levels higher than in the developed 
world today), with production increasing by 
two-thirds. Rainfed agriculture will have to 
account for 47% of the overall increase in 
cereals production, highlighting the critical 
importance of boosting the productivity of 
“green water” (water absorbed by the soil and 
transpirated by plants) through enhanced 
moisture retention and improved tillage prac-
tices. Rainfed production is substantial and 
offers considerable potential. It accounts for 
about two-thirds of cereals production, yet 
per hectare yields average only about half the 
3.2 metric tons produced in irrigated areas.
These are broad global projections. They do 

not take into account the distributional factors 
that shape real food security as distinct from 
food availability. Nor do they capture large 
variations between and within regions. But they 
do point to intensified pressure on already over-
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stretched water resources. India, to take just one 
case, will have 270 million more people living in 
urban areas in 2025 than in 1995. Many of these 
people will be employed in water-intensive—
and labour-intensive—industries operating in 
water-stressed parts of the country. 

Sub-Saharan Africa faces distinctive chal-
lenges. As the developing region most heavily 
dependent on rainfed agriculture (figure 5.2), 
green water management will remain the central 
priority. The region accounts for less than 5% of 
global irrigation (figure 5.3), and just two coun-
tries (Madagascar and South Africa) account 
for two-thirds of current capacity. Mozambique 
and Tanzania have developed just 5%–10% of 
their potential.9 Increasingly, governments in 
the region and aid donors see the development 
of irrigation as a route to higher productivity 
and greater food security. The Commission for 
Africa has recommended a doubling of the area 
under irrigation over the next decade, adding 7 
million more hectares by 2010.10 Progress in this 
direction could generate important gains for 
human development: research on rice produc-
tivity in Tanzania suggests that irrigation could 
raise yields by 5% a year. However, outcomes will 
depend on the distribution of benefits—a gover-
nance issue to which we return below.

Immovable objects and 
irresistible forces

Over the next four decades water governance 
will be operating in the space between an 
immovable object and an irresistible force. 
The immovable object is the ecological limit to 
water use. The irresistible force is being brought 
to bear by the mounting demands from indus-
try for water and from urban populations for 
food. Statistics-based scenarios hide some of the 
important human development questions raised 
by the adjustments that will have to take place. 

Developed water resources are almost fully 
used in many countries. With the financial, en-
vironmental and political costs associated with 
developing new water resources rising, compe-
tition for water between uses and users is set 
to increase progressively. In effect, a fixed cake 
will be divided into unequal slices with some 

people losing out. Against this backdrop, inter-
sectoral water transfer is likely to become one 
of the major human development issues of the 
21st century. Much of the discussion has con-
centrated on economic efficiency and technol-
ogy. Less attention has been directed towards 
equity and the consequences for vulnerable 
people living in rural areas, even though these 
are likely to be profound. As national competi-
tion for water intensifies, people with the weak-
est rights—small farmers and women among 
them—stand to see their access to water eroded 
by more powerful constituencies

The consequences of competition are not 
just theoretical outcomes of a plausible future 
scenario. They are already evident in the mount-
ing conflict surrounding adjustments to water 
shortages in many countries. Consider these re-
cent conflicts:11

•	 In India competition for water is escalat-
ing in many parts of the country. Chennai, 
in the state of Tamil Nadu, is a textbook 
model of a water-short city extending its 
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Sub-Saharan Africa has the smallest ratio of irrigated to 
rainfed agriculture

Figure 5.2

Source: FAO 2006.
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hydrological reach. It is completing a 230 
kilometre pipeline to bring water from 
the Cauvery River basin—one of the most 
water-constrained basins in India and the 
source of a long-running dispute between 
Tamil Nadu and Karnataka. Competition 
between users is increasing in intensity. In 
the Pallakad district of Kerala the abstrac-
tion of groundwater by a multinational soft 
drink company has depleted the aquifer, 
dried up several wells and caused serious 
environmental damage.12 In a repeat epi-
sode on the outskirts of Mumbai the same 
company has provoked protests by farmers 
against its water abstraction operations to 
serve the fast growing middle-class mineral 
water market in the city.13 Gujarat and Ra-
jasthan have also witnessed repeat bouts of 
violent conflict over water use.

•	 In China the government has embarked on a 
$2.7 billion programme to divert water from 
irrigated areas in Shanxi and Hebei provinces, 
encountering significant opposition. All along 
the Yellow River and across the water-stressed 
northern plains, authorities are mediating 
conflicts over water between farmers, mu-
nicipalities and industry. In July 2000 violent 
protests followed the announcement of a plan 
to divert reservoir water from agriculture to 
industry in Shandong, the last province before 
the Yellow River reaches the sea.

•	 In Thailand agricultural producers in the 
Mae Teng irrigation system are protesting 

the transfer of water to Chiang Mai, where 
municipal authorities are struggling to cope 
with the rising demand of urban and indus-
trial users.

•	 In Yemen farmers are protesting the trans-
fer of water from agriculture to fast growing 
urban centres such as Ta’iz and Sana’a. 

•	 In the Pakistan province of Sindh hundreds 
of “tail-end” irrigation farmers have pro-
tested against water shortages and the man-
agement of an irrigation system that favours 
upstream water-intensive crop production. 
Disputes over access to irrigation canals are 
increasingly common. In June 2006, 14 peo-
ple were killed in the Karrum region during 
village disputes over irrigation channels fol-
lowing a decline in water availability.14

While international commentators reflect 
on the potential for water wars between coun-
tries, conflicts such as these within countries 
are already intensifying at a worrying rate. 
Violence is becoming increasingly common 
in many countries, and the potential for con-
flict will inevitably increase as competition in-
tensifies. Adjustments to the scenarios set out 
earlier will create winners and losers. Who 
wins and who loses will be determined not 
through the simple calculus of supply and de-
mand, but through institutionalized systems 
of rights and claims that determine entitle-
ments to water. It is the governance of these 
systems that will ultimately determine human 
development outcomes (see chapter 6).

Competition, rights and the scramble for water

Entitlements matter in any process of compe-
tition, and entitlements are wrapped up with 
rights. Broadly defined, water rights repre-
sent socially accepted and enforceable claims 
to water. They define the terms allowing for 
the removal of water from its natural envi-
ronment, the use of water in a natural source 

and the management of water f lows. As 
with land, secure rights to water can expand 
opportunities for poor people to escape pov-
erty. Conversely, the absence of secure rights 
leaves people open to the risk that they will 
be unable to assert their claims in the face of 
competition. 
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Chile is often cited as a success story in incorporating water into wider strategies 

for sustainable resource management and accelerated economic growth. Market-

based mechanisms occupy a central place in public policy. But efficiency and eq-

uity have sometimes pulled in different directions. 

Tradable water rights were institutionalized under the 1981 National Water Law 

as part of a sweeping economic liberalization. Private markets developed, and 

water rights were traded as a commodity. Landowners could trade water for cash. 

And transfers through water markets helped sustain the rapid growth of water-

intensive agricultural products, such as fruits, vegetables and wine, as well as of 

wood pulp and copper (mined and processed in the Atacama desert). 

The reforms increased the scarcity value of water and created incentives for 

investment in efficiency gains. Sophisticated water management systems in the 

agro-export sector put Chile in the front rank of efficient water users. Between 1975 

and 1992 irrigation efficiency increased by 22%–26%, the equivalent of freeing up 

an additional 264,000 hectares for crops and saving $400 million for developing new 

water supplies. Since 1980 water used in the wood pulp sector has fallen by 70%. 

Beyond enterprise efficiency, however, the indicators point to a mixed bal-

ance sheet. Water scarcity prices did not reflect the costs of environmental dam-

age related to overuse for a familiar reason: environmental externalities are not 

adequately priced in free markets. And government subsidies promoting forestry 

exports undermined the price signals from water markets, creating incentives for 

environmental damage. 

While the 1981 law enhanced economic efficiency, it was far less successful 

when measured against the yardstick of equity. The allocation of water rights with-

out limit or restriction predictably gave rise to speculation and water monopolies. 

And because water rights were linked to land rights in a system marked by highly 

unequal land distribution, the benefits were skewed against the poor. Research in 

the Limari Basin shows that water rights have become more concentrated in the 

hands of large commercial farmers and urban water traders. The poorest third of 

farmers have seen their share of water rights fall by more than 40% since 1981. 

Reforms in 2005 aim at realigning private markets with public interest. Regula-

tory provisions to restrict speculative activity, dismantle monopolies and strengthen 

environmental protection are a central part of the new legislative framework for gov-

erning water markets.

Box 5.1	 Chile—water markets and reform in a high growth economy

The world’s earliest legal statutes recog-
nized the special character of water. Under 
Roman law in the third century, aqua profluens 
(flowing water) was a common good, neither 
public nor private, emphasizing equity and so-
cietywide ownership. Today, water rights vary 
widely across countries, often connecting a di-
verse array of water users. But there are three 
broad categories of rights common to most so-
cieties: public water rights held by the state, com-
mon or customary rights legitimized by norms 
and traditions and private property rights to use 
or transfer water (through, say, groundwater ex-
traction or irrigation). These overlapping rights 
have an important bearing on how the claims 
and entitlements of rival users play out when 
competition increases. 

As the pressure towards intersectoral re-
source transfer mounts and competition within 
agriculture grows, systems of rights and claims 
will become increasingly important. The trans-
fer process for water can happen through admin-
istrative fiat, market exchange or other types of 
negotiation. Which stakeholders are involved in 
decisions, who receives compensation and who 
shapes the rules and norms for managing adjust-
ment will inevitably be affected by the nature 
and extent of water rights and the relative power 
of different actors.15

The limits to private water markets

As competition for water has intensified, 
some people have argued for the development 
of markets based on tradable water rights to 
resolve competition problems. Establishing 
clear private water property rights, so the argu-
ment runs, will allow adjustments to increased 
competition to take place through the market, 
with the price mechanism ensuring that water 
flows to its most productive use. Does this rep-
resent a viable model for addressing the social 
and economic challenges posed by the scenarios 
outlined earlier?

Private water rights have a long history. In 
the western United States they were introduced 
more than a century ago, through legislation 
covering not just the authority to draw water but 
also to trade in its use.16 Today, water trading 

enables cities like Los Angeles to purchase water 
from farmers in the Central Valley who hold the 
private right to irrigation water on their land. In 
the developing world Chile has the most highly 
developed system of private and tradable water 
rights. Introduced in the early 1980s, the system 
allows farmers to trade the right to draw water 
with other users (box 5.1).

Private water markets provide a mechanism 
for rebalancing supply and demand and enhanc-
ing efficiency, as measured through market pric-
ing. However, markets do not automatically bal-
ance efficiency and equity goals—and market 

Source: Rosegrant and Gazmuri S. 1994; Romano and Leporati 2002; Peña, Luraschi and 
Valenzuela 2004; GWP 2006c.
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efficiency can be compromised by institutional 
failures to correct market imperfections.

Consider some of the equity issues that have 
arisen in US water markets. These markets have 
facilitated adjustments to scarcity and compe-
tition (box 5.2). The western United States, 
in particular, has highly developed rules and 
institutions governing markets and mediating 
claims. But equity is not always well served. One 
study of the distribution of gains and losses from 
water transfers in Mendota, California, found 
that the number of farms in water-exporting 
regions fell by 26% between 1987 and 1992. 
But the number of small farms fell by 70%, 
and labour demand fell even more as wholesale 
produce firms went out of business.17 While ag-
gregate welfare increased, the losers included a 
large group of poorer producers.

The US experience also demonstrates the 
importance of empowerment in using the law 
as a complement to equality before the law. Peo-
ple’s legal rights count for little if the institutions 
charged with protecting them are inaccessible 
or unresponsive. This is true even in countries 
with highly developed rules and norms for the 
administration of justice. In New Mexico the 
state engineer’s office is required to adjudicate 
the rights of small water users as well as third-
party effects. Even so, small farmers from tradi-
tional farmer-managed irrigation systems (ace-
quias) have found it difficult to defend their well 
established rights. Most of them are of Hispanic 
descent, socially marginalized and seldom fluent 
in English, the language of litigation. When it 
comes to implementation, empowerment mat-
ters as much as the letter of the law.18

The western United States is perhaps most widely cited by reformers as a model for efficient trade 

in water rights. But less attention has been paid to the laws and institutions developed over a long 

period to govern that model.

Water transfers in the western United States have been facilitated by laws that separate water 

rights from land rights. It was this separation, admittedly reinforced by a disregard for other legal 

processes, that enabled William Mulholland to appropriate water in the Owens Valley in the 1920s 

and transfer it to Los Angeles. Information is critical to the water transfer regime. Extensive state 

records on the volumes and shares of water associated with individual rights are another feature of 

western US systems. 

Intersectoral transfers are governed by institutional processes that differ from state to state. In 

Arizona, New Mexico and Utah the state engineer’s office is charged with assessing the technical 

characteristics of all transfers and conducting hearings on third-party effects. Colorado uses water 

courts to rule on disputes between rival users, resulting in much higher transaction costs for those 

who propose and those who oppose contested actions. And only “beneficial use” rights are consid-

ered, ruling out recourse to public use complaints by people affected through reduced flows or loss 

of livelihoods as irrigated production falls.

In California some transfers have been conducted through a state “drought water bank” that ar-

ranges purchases from individual farmers for transfer to other uses. Most transfers take the form of 

temporary leases, in part because of the restrictions on water rights but also because most holders 

do not want to transfer rights permanently. Some municipalities secure additional water in drought 

years by paying farmers to install water conservation devices or by increasing recharge in wet years, 

with the city receiving the additional water saved or stored.

Water transfers in the western United States are a highly contested and litigated sphere of politics. 

What is distinctive about the system, especially when viewed from the perspective of low-income 

countries seeking to implement policy instruments—such as tradable permits and administrative re

allocations—is the depth of institutional rules and norms. And even with these rules and norms equity 

in water use has been difficult to protect—an outcome that should figure prominently in public policy 

debate in developing countries.

Source: Meinzen-Dick and Ringler 2006; NNMLS 2000.

Box 5.2	 Water trading in the western United States 
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The evolution of private water markets in 
Chile has underlined the complex interaction—
and the potential tensions—between efficiency 
and equity goals. Water efficiency has increased 
dramatically since the mid-1970s, reflecting the 
incentives and market signals that have emerged 
from the trading of water rights. Producers in 
agriculture and in water-intensive industries 
such as mining have responded to higher water 
prices by adopting new technologies, including 
the drip irrigation systems that have sustained 
an export boom in high value-added fruits and 
vegetables. 

The development of water markets in Chile 
has unquestionably enhanced efficiency and 
helped make possible the sustained growth in 
high value-added agricultural exports. How-
ever, efficiency gains in water management have 
outpaced the management of equity. During the 
1980s and 1990s the absence of effective regula-
tory structures led to water monopolies, mar-
ket distortions and highly unequal outcomes. 
Small farmers were marginalized and unable 
to capitalize on water rights. Meanwhile, in-
digenous communities lost water use rights to 
mining companies able to assert private prop-
erty claims. 

The Water Code Reform adopted by Chile 
in 2005 marks an attempt to address these prob-
lems and fill the regulatory vacuum in water 
markets. The new legislation limits speculative 
activity, breaks up water rights monopolies and 
protects small farmers.19 Indigenous groups 
have also mobilized to use the legal system in a 
bid to reassert their claims. In 2004 the Aymara 
and Atacemeños indigenous groups in northern 
Chile secured a historic ruling that customary 
use establishes a prior claim that overrides sub-
sequent private water rights.20

Proposals for transferable water rights have 
generated an intense debate across the develop-
ing world. In Indonesia, Sri Lanka and Thai-
land such plans have generated concerns that 
the market power of large producers and in-
dustry will strip small farmers of their access 
to irrigation water. Those concerns are justified. 
In theory, leasing or selling water rights could 
offer a source of income for poor farmers—just 
as it has for farmers in the western United 

States. But there are asymmetric power rela-
tions, inequalities in access to information and 
disparities in capacity for legal recourse. These 
problems can be added to the obvious dangers 
of farmers being forced into “distress sales” of 
water rights during periods of crisis caused by 
drought or crop failure, with vulnerable house-
holds losing water rights in return for short-
term monetary gain. 

Ultimately, water rights cannot be consid-
ered in isolation from the political and institu-
tional structures that govern them. In that re-
spect water markets are no different from any 
other market. What is distinctive about water is 
its pivotal role in the livelihoods of people and 
the environment of a country. These unique 
properties point to the need for highly devel-
oped systems of rules and institutions to ensure 
that important public policy objectives of social 
justice and ecological sustainability are not sub-
ordinated to the pursuit of private gain.

For developing countries private property 
rights in water are unlikely to offer easy solu-
tions for reallocation, especially if equity is a 
policy goal. Developing the institutions, rules 
and norms to regulate water markets in the pub-
lic interest is a complex exercise, as the experi-
ence of Chile and the United States shows. In 
most cases rapid shifts to transferable rights sys-
tems are likely to lead to unacceptable social and 
political consequences in developing countries 
facing intense competition for water resources. 
The more feasible option is to gradually develop 
existing rights and strengthen provisions for the 
poor.

The water rights agenda—missing 
equity and empowerment

In recent years reforms based on the inte-
grated water resources management model have 
brought water rights back to the front of the pol-
icy agenda. While reform paths have varied, two 
clear strands have emerged. In a large group of 
countries—including Ghana, Indonesia, South 
Africa, Sri Lanka, Tanzania and Thailand—new 
legislation has formally declared water to be 
state property. The aim has been to create a uni-
fied legal framework for governments to allocate 

It is important that 

public policy objectives 
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Unlike most governments, South Africa has explicitly targeted redistribution as a 

policy goal in integrated water management. 

Under apartheid water use was based on the English common law principle 

linking control and use rights to private property in land. With more than 80% of 

land in the hands of white farmers, who also controlled irrigation boards, this ex-

cluded the majority of rural people from groundwater, springs and dams on private 

property. The 1998 National Water Act declared water to be a public resource 

owned by all citizens. 

A minimum amount of water for drinking is now guaranteed as a legally en-

forceable right (see chapter 1). In rural communities individuals have use rights to 

water for domestic purposes or small-scale gardening without payment or regis-

tration. For water for commercial purposes, individuals are required to purchase a 

licence. The money generated from the licensing system is intended to contribute 

to the costs of water management. Individuals are granted water use rights for up 

to 40 years.

Public regulation is intended to set controls on the volume of water used to limit 

overexploitation. By abolishing “riparian rights” and transferring water to public 

ownership for allocation through state licensing, the legislation creates a framework 

for the redistribution of part of the country’s natural capital stock. But redistribu-

tive outcomes will be conditioned by the redistribution of the other central pillar of 

natural capital—land.

Source: Perret 2002; Hodgson 2004; Faysse 2004; Muller 2006.

Box 5.3	 Water rights and redistribution in South Africa 

water rights within the limits of environmental 
sustainability, treating water resources in an inte-
grated fashion. The second strand involves water 
withdrawal permits within a formal water econ-
omy. In effect, permits and associated licensing 
arrangements are intended as an alternative or a 
supplement to pure market pricing, with alloca-
tions based on government priorities.

Like water rights, licences and permits are 
intended to facilitate adjustment to growing 
competition. However, a highly visible equity 
gap remains. One notable feature of the ap-
proaches that have emerged is the absence of re-
distributive provisions. In this respect, greater 
equity has been a far weaker objective in water 
governance reform than in land tenure rights. 
An exception is the 1998 South Africa Water 
Act (box 5.3). It provides a legislative frame-
work for pro-poor redistribution, but outcomes 
have fallen short of objectives because of the 
slow pace of land redistribution—a key require-
ment for poor households to increase their share 
of water use in agriculture.

The failure to ensure equity has been ex-
acerbated in implementation. Strengthened 

government controls over water allocation 
through use permits have gone hand in hand 
with policies that back urban and industrial 
claims against agriculture. In the implemen-
tation, if not in the design of legislation, the 
political voices of powerful urban and indus-
trial water users have invariably overridden 
the claims of rural residents. This tendency 
has been especially pronounced in countries 
seeking to balance the competing claims of 
rural users with high growth industries. Al-
though China has legislated for water rights 
since 1993, it has managed demand through 
centralized policy and allocation mechanisms, 
sometimes without sufficiently compensating 
farmers.21 This is especially pronounced in 
the northern plains, where agricultural water 
withdrawals have been falling since the mid-
1990s while industrial and urban demands 
have risen sharply. 

Another example comes from the Philip-
pines. Manila draws almost all of its water from 
a single source, the Angat Reservoir, shared 
with farmers in one of the country’s largest ir-
rigation schemes. Both municipal and agricul-
tural users have established rights. But adjust-
ments to shortage are heavily skewed against 
the interests of farmers because of the political 
strength of the Metropolitan Waterworks and 
Sewerage System in Manila. This has made live-
lihoods more precarious for agricultural pro-
ducers (box 5.4).

Formal licensing systems aimed at manag-
ing reallocation to enhance efficiency while pro-
tecting equity often obscure the realities of un-
equal power relationships. As a rule of thumb, 
the importance of power in shaping outcomes 
from legislation is inversely related to regulatory 
capacity. Weak regulatory capacity increases the 
scope for exploitation of unequal relationships. 
In Indonesia water for commercial purposes is 
governed by formal permits that limit volume. 
Licences cannot be traded, and water use can-
not be supplemented through informal trad-
ing. By law, smallholder farmers have priority 
access to water. In practice, the effectiveness 
of these provisions depends on the capacity of 
governance institutions to regulate water ab-
straction. The textile industry in West Java has 
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Diverse and overlapping water rights can be managed through governance systems that mediate be-

tween different claims. The extent to which equity figures in the governance equation is determined 

by the politics of water management.

The Angat-Maasim River system in the Philippines serves a large irrigation area and the municipal 

and industrial sectors of Metropolitan Manila—a megacity with a population of more than 10 million 

and growing at more than 1% a year. Three different agencies hold state-recognized water rights to 

the reservoirs: the National Irrigation Administration (NIA), the Metropolitan Waterworks and Sewer-

age System and the National Power Corporation. The NIA stands at the apex of a hierarchy of rights, 

but the water code has emergency provisions that give priority to domestic users.

In most years there is enough water to meet the needs of all users. During periods of drought and 

shortage, however, agriculture loses out heavily not just to municipalities but to industry as well. With 

the 1997 El Niño-related drought agriculture received no water for the dry season crop while industry’s 

allocation fell only marginally. The irrigation system lost 125 metric tons of rice production and asso-

ciated income, but farmers still had to meet rental payments. Many went into debt or lost their land. 

Because rights to water are vested in the NIA, rather than in a water user association, farmers were 

not compensated. The financing capacity of the NIA was compromised by the loss of income from 

irrigation service fees, weakening its ability to maintain the irrigation system.

The limited rights of farmers to water, coupled with the political power of industrial lobbies in 

Manila, produced an inequitable distribution of adjustment costs.

Source: Meinzen-Dick and Ringler 2006.

Box 5.4	 Overlapping water rights and unequal exchange in the Philippines

circumvented the rules by informally purchasing 
water rights upstream, leading to a loss of liveli-
hoods for downstream producers (box 5.5).22

As these cases suggest, formal rights offer 
no guarantee of equity in the face of unequal 
power relations. But the absence of a well de-
fined, properly regulated and enforced rights 
framework is even less likely to enhance water 
security and opens the door to institutional 
“water grabs” based on power.

Groundwater management demonstrates 
the problem. In many developing countries pri-
vate groundwater extraction has allowed rural-
urban water transfers through unregulated in-
formal markets, with devastating effects in some 
cases for rural poverty. An example is the irriga-
tion systems of India’s Bhavani River, whose wa-
ters have been extensively depleted by industries 
and urban settlements in Coimbatore, Tamil 
Nadu. Since 1990 water transfers have slashed 
farm incomes almost in half for those at the tail-
end of irrigation systems. Poverty among farm 
households increased from 3% in 1999/2000 to 
15% in 2002/03. Hardest hit have been agricul-
tural labourers who lost employment in irriga-
tion systems: their poverty rates increased from 
15% to 34%.23

Customary and formal rights—
evidence from Sub-Saharan Africa

Formal rights to water will play an impor-
tant role in shaping outcomes related to the 
intersectoral transfer of water. At the same 
time, water use in many countries is governed 
by a complex interaction between customary 
rights and formal rights. That interaction has 
an important bearing not just on water trans-
fers between sectors, but also on the allocation 
of water rights within agriculture. The devel-
opment of irrigation potential in Sub-Saha-
ran Africa demonstrates how the interaction 
between formal and customary water rights 
can influence human development prospects. 
Questions over what right is recognized by 
whom and with reference to what norms and 
laws play a pivotal role in determining the 
equity of outcomes.

Competition for irrigation can marginalize 
the poor—experience in the Sahel 
Plans to develop irrigation capacity in Sub-
Saharan Africa are gathering pace in many 
countries. The prize being sought is an increase 
in productivity and a reduced dependence on the 
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vagaries of rainfall. However, when an asset as 
precious as irrigation water is introduced into a 
water-scarce environment, it inevitably become 
a focus for competing claims. The danger is that 
the claims of the politically and commercially 
powerful will take precedence over the claims 
of the poor and marginalized.

Developments in the Sahel demonstrate the 
problem. Here, large irrigation systems are com-
paratively rare, though they are likely to become 
more common in the future. The development 
of large systems has often gone hand in hand 
with the introduction of formal land rights. In 
one large scheme, the Office du Niger in Mali, 
customary systems have effectively been replaced 
by government regulations. Because the public 
investment cost of developing irrigation facili-
ties is high—direct costs are more than three 
times as high per hectare in Sub-Saharan Africa 
as in South Asia24—generating high returns has 
been important. To attract private capital, suc-
cessive governments in Mali have strengthened 
tenure security and created private property 
rights in land. An explicit objective has been to 
attract investment from large-scale commercial 

producers. One concern is that smallholders 
will be disadvantaged. Is this concern justified?

Large-scale producers are not inherently 
more efficient than small-scale producers in 
irrigated areas. In fact, there is evidence from 
several countries that smallholders can be more 
efficient than large commercial farmers. How-
ever, increased market orientation can strongly 
favour large-scale commercial producers. In 
2004, for example, the Malian government de-
cided to sell some 3,000 hectares of land in the 
Office du Niger to private operators, with less 
than 10% set aside for smallholders. At the same 
time some 4,000 eviction orders were served on 
small farmers accused of not paying water fees. 
As ever with water, the issues are rooted in local 
politics. But the Office du Niger, one of the 
most efficient irrigation systems in Sub-Saha-
ran Africa, now faces the difficult challenge of 
managing the competing claims of smallholder 
farmers and politically influential large-scale 
producers.25

Similar problems have emerged in Senegal. 
The future of smallholder family farming is at 
the centre of a protracted debate in the country. 

Agricultural producers in West Java have strong formal rights to water, reflecting the role of rice farm-

ers in the country’s cultural, political and economic development. But formal rights have been eroded 

in some areas by the competing claims of industrial users.

West Java has been the site of a fast expanding textile industry. Factories have obtained more 

water through three routes: government-allocated permits to draw on surface and irrigation water or 

groundwater, negotiations with local farmers to buy or rent land to acquire water use rights and the 

installation of additional pumps and pipes. 

The first of these routes, the permit, is sanctioned by government. The second, purchasing or 

renting land, is not sanctioned by state law, but is widely accepted in local law as a legitimate means 

of acquiring water. The third, installing additional pumps and pipes, is sanctioned neither by state law 

nor by local law, but is possible because of the political power of factory owners. 

How has the legislative framework shaped the pattern of winners and losers? Many companies 

have exploited the gap between state law and local practice to buy or rent land, thereby acquiring 

water rights. Because factories have purchased land and water rights from producers upstream, 

these farmers have been compensated, but farmers downstream have lost out from reduced water 

flows and illegal overpumping by factories. As a consequence of lost production and increased inse-

curity of supply, many downstream farmers have been forced to sell their land—and those receiving 

compensation are not those bearing the greatest cost. The upshot: while farmers in Indonesia have 

the strongest water rights in both local and state law, conflicting regulatory structures and, more 

important, the greater economic and political power of factory owners mean that they are often ill-

equipped to defend those rights.

Source: Kurnia, Avianto and Bruns 2000.

Box 5.5	 Fabrics versus farmers in West Java
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Customary water rights are sometimes seen as inherently more equitable and dem-

ocratic than formal water rights, with local institutions providing a high level of ac-

countability within traditional structures. But evidence cautions against idealism. 

In many contexts customary landholders use their position in the community to 

circumvent formal rules and perpetuate their privileged access to land. 

Towards the end of the 1980s Senegal transferred management responsibili-

ties for irrigated lands to local governments. Since then, elected rural councils have 

assumed responsibility for allocating irrigated plots to user groups, which then al-

locate plots to individual users. 

In the Fleuve Valley on the Senegal River communities are divided by rigid 

hierarchies that differentiate descendants of slaves and nobles. Both groups op-

erate plots in the Senegal River Valley irrigation scheme. Democratic rural council 

elections give descendants of slaves the same formal opportunities for office as  

descendants of nobles—and all villagers are eligible for irrigated land on the basis 

of distribution criteria linked to family size. But social status figures in the election 

process. In the rural community of Bokidiawe, a typical example, 30 of 32 elected 

councillors are of noble origin. 

Research shows how the rigid dividing line sometimes drawn between formal 

and customary arrangements can be illusory. Local landholding elites wear multiple 

hats, straddling statutory and customary institutions. In Bokidiawe the community 

leader is at once a village chief, a rural councillor, president of the land user group, 

member of a political party and a relatively large-scale rice grower.

Local elites often use their position to maintain control over irrigated land. In 

Senegal customary landholders have been able not only to capture a disproportion-

ately large share of irrigated land, but to allocate and sell irrigated land to powerful 

outsiders (including politicians, army and government officials, and judges) despite 

legislation restricting access to irrigated land to local residents. Meanwhile, lower 

caste farmers have been forced to enter sharecropping arrangements to gain ac-

cess to irrigated land, paying part of their crop as rent, even though sharecropping 

on irrigation schemes is illegal.

The Senegal River Valley has wider relevance. Water governance reforms typi-

cally emphasize equal access to irrigated plots for all eligible people. But while 

statutory laws aim to promote equity in access to water and to support greater 

participation and accountability, the democratic and egalitarian principles that un-

derpin them are often at odds with customary principles that entrench social hier-

archies and gender inequalities.

Source: Cotula 2006; Sylla 2006.

Box 5.6 	 Customary law and inequality in Senegal

Some see the sector as a source of employment, 
innovation and food security in an environ-
ment marked by extreme uncertainty, financial 
constraints and extensive poverty. Others see a 
need to modernize agriculture through large-
scale capital investment. The government’s rural 
development programme seeks to develop both 
sectors. But in the Senegal River Valley decen-
tralized rural councils have sought to attract 
large-scale foreign investors from France and 
Saudi Arabia, providing access to land and ir-
rigation resources. The resulting competition 
for water has attracted opposition from farmers 
claiming customary rights to the land and water, 
forcing national authorities to intervene.26

Customary law can both enhance 
governance and exacerbate inequalities
Some people view customary law as an obstacle 
to progress and modernization in agriculture, 
and others view it as guarantor of equity. Both 
perceptions suffer from exaggeration. Custom-
ary law is often part of a highly sophisticated set 
of institutions for managing water as a scarce 
resource. It can also be a driver of inequality.

Evidence drawn from the Senegal River 
Valley reveals the complexity of the governance 
issues raised. Advocates of private property 
rights consider customary law as a route to the 
“tragedy of the commons”. Lacking any formal 
legal binding on water use, the argument runs, 
individual users have no incentive to curtail de-
mand, leading to the depletion of shared water 
resources by overuse. In fact, customary law 
often involves strict controls on water use, with 
water rights structured to balance claims based 
on inheritance, social need and sustainability. 
Institutional cooperation is common. One 
study of the Dieler Canal in Senegal found vil-
lages cooperating to finance the maintenance of 
canals and drainage systems and to regulate the 
amount of water drawn from the feeder lake. 
These villages are now engaged in dialogue 
with large-scale agro-industrial enterprises, en-
couraging irrigation methods that consume less 
water, such as drip irrigation.27

On the other side of the equation, custom-
ary law is not inherently more equitable than 
formal land rights. In many irrigation schemes 

customary rules that underlie social stratifica-
tion tend to resurface after the renegotiation of 
land rights. Customary landholders are often 
well placed to use their position as chiefs or 
councillors to skew formal rules to perpetuate 
their privileged access to land. This has hap-
pened in the Senegal River Valley, where de-
centralization and the introduction of formal 
land laws enabled the guardians of customary 
law to foster inequality and social exclusion 
(box 5.6).
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Gender inequalities pervade both formal 
and informal land rights. Within most custom-
ary systems women enjoy well defined use rights 
but very limited decision-making authority. In 
Comoe Province of Burkina Faso, men have 
traditionally controlled the uplands used for 
growing groundnuts and cotton, while women 
cultivate rice and enjoy use rights in the low-
lands. When a major infrastructure programme 
was launched in the early 1990s to extend irri-
gation to the lowlands, design and implemen-
tation were guided by traditional male chiefs 
and a male-biased interpretation of customary 
law. The outcome: improved lands were allo-
cated to male household heads, productivity 
declined and gender inequality increased. The 
programme later corrected this male bias by in-
volving women in land allocation.28

Formal rights are not a guaranteed 
route to equity
While formal property rights linking land and 
water can offer greater security, they can also 
conflict with customary rights. In the event 
of conflict formal rights often take precedence 
over customary rights.

Evidence of the problem is widespread 
in areas with pastoral systems of production. 
Across parts of Sub-Saharan Africa pastoral-
ists have consistently lost out as a result of water 
shortages, increased pressure on land and the 
extension of formal land rights. Enclosing a 
water point, creating an irrigation scheme or at-
taching a legal title to land can shift the power 
relationship between sedentary producers and 
pastoralists, whose entitlements are rooted 
in weaker (often nonenforceable) customary 
claims.  In northern Uganda, southern Tanza-
nia and northeastern Kenya violent clashes be-
tween farmers and pastoralists have become in-
creasingly common. Tensions between private 
and customary claims are intensifying. In Niger 
legislation introduced under water governance 
reforms allows for private water points in pas-
toral grazing areas. Elsewhere in West Africa, 
new open access wells constructed by the state 
have undermined traditional sharing systems. 
The public wells have been taken over by larger, 
more powerful herders, including customary 

chiefs, traders and politicians, reducing access 
to water for other herders.29

Conflicts between formal and informal 
land rights are sometimes heightened by poor 
policy design and weak regulatory capacity. 
Managing the interface between diverse groups 
of users with different legal claims and interests, 
but linked by the same water system, is an in-
stitutional challenge. In Tanzania the Pangani 
River Basin has been the site of an ambitious 
attempt at integrated water resource manage-
ment. The large majority of water users in the 
basin are livestock keepers and smallholders 
farming in wetland areas. Growing population 
pressure and demands from industry and irriga-
tion have created problems of water scarcity, es-
pecially during the dry season. Formal water ab-
straction rights and fees failed to address these 
problems, and in many cases made them worse 
by creating unintentionally perverse incentives 
for large users to overextract water (box 5.7).

Water rights shape entitlements

Water rights matter because they shape entitle-
ments to water, both in a formal legal sense and 
through informal processes that empower—or 
disempower—people. While rights are impor-
tant for everyone, they matter more for some 
than for others. Wealthy and powerful people 
have many ways of protecting their interests, 
whether through legal or political channels. Lack 
of secure and enforceable rights pose a much big-
ger problem for the poor, especially in water. If 
the access of poor households to a resource as 
essential as water can be taken away without con-
sultation, compensation or even advance notice, 
livelihoods become more precarious, and the 
incentives that people have to invest in improv-
ing their lives are severely compromised.

Stronger rights and enforcement mecha-
nisms can help vulnerable producers resist the 
encroachments of large industry, commercial ag-
riculture and urban users. But water rights can 
be a double-edged sword. The formalization of 
rights may also expand opportunities for those 
who are wealthier, more powerful and better con-
nected, marginalizing those lacking the capacity, 
the confidence or the political connections to 
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act on their rights. As a group, customary rights 
holders may lack legal standing. An obvious dan-
ger is that narrow interpretations of water rights, 
based on formal state laws, will exclude groups 
such as women, pastoralists and smallholders.

Individual or group water rights are an im-
portant instrument for human development. 
The absence of secure rights can expose already 
vulnerable people to higher levels of risk and 

uncertainty, increasing their vulnerability to 
poverty. Much depends on local context and 
institutions. But one of the broad lessons is that 
for water rights to be meaningful for the poor, 
rights have to be linked to wider strategies for 
empowerment and equity. These strategies in-
clude legislative provisions that enshrine the 
rights of the marginalized and legal processes 
that are open to the poor.

Water policy reform in Tanzania highlights the unintended conse-

quences of introducing new water rights into systems of custom-

ary regulation.

Over the past decade the Tanzanian government, with interna-

tional support, has put in place new administrative rights systems 

to improve basin-level management and enhance cost-recovery for 

service provision. The Upper Ruaha catchment area on the Pangani 

River has been a centre for reform. The majority of water users there 

are small-scale irrigators and livestock keepers who have tradition-

ally managed water resources through customary arrangements 

without state support. Competition has increased with large irriga-

tion upstream and rising demands from urban users.

Since the reforms introduced in the mid-1990s Tanzania has 

devolved authority to water user associations and introduced fees. 

Water user groups now have to pay a minimum flat rate fee with a 

view to conserving water and mobilizing revenues. The fees—aver-

aging $35–$40 for individuals and groups—are applied to all users 

of surface and groundwater.

Having to pay for a previously free resource has caused ex-

treme hardship for small-scale farmers and livestock producers. 

Perversely, the collection costs for revenue administration have 

exceeded revenue flows, defeating one of the stated purposes. 

Another perverse result is that a reform process designed to con-

serve water has instead encouraged overuse. Large-scale irrigation 

users have accepted the new fee structure, but they view paying 

the formal charge as an entitlement to use water without any limit, 

regardless of seasonal flows. Large producers have been expand-

ing irrigated land area, citing payment of the water fee as justifica-

tion. Overuse by upstream irrigators, previously restricted by cus-

tomary rules, has increased shortages among downstream users 

during the dry season. Imbalances in political voice have made 

the problem worse: not a single water user association had been 

established in the downstream plains by 2003, six years after the 

reforms were instituted. Thus the administrative reform has also 

created more serious equity problems.

Fees for water use make sense for large-scale users, urban 

providers and industry but small-scale users managing their own 

water systems should be exempted. Similarly, acquisition of for-

mal water rights should not be treated as a licence to unrestricted 

use: volumetric and proportional controls are needed to align sup-

ply with demand. Under a poverty-focused planning framework, 

volumetric and proportional allocations to large-scale modern 

users should take into account the needs of vulnerable small-

scale users. 

Box 5.7 	 Winners and losers from water policy reform on the Pangani River in Tanzania

Source: Van Koppen and others 2004; Lankford and Mwaruvanda 2005.

Better governance in irrigation systems

Across much of the developing world irriga-
tion systems will bear the brunt of increased 
competition from other users. That is espe-
cially the case in Asia, where irrigation is los-
ing its privileged position as first among equals 
in claiming water. One challenge is how to 

manage transfers from agriculture to nonag-
ricultural users. While the quantities involved 
may appear small when measured against water 
volume used in agriculture, diversion can have 
a profound impact on livelihoods. At the same 
time irrigation systems themselves will become 
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the locus of growing competition, as produc-
ers seek to maintain access to an increasingly 
scarce resource.

As irrigation systems come under pres-
sure to produce more with less water, there is 
a danger that unequal rights and entitlements 
will widen inequalities. That outcome would 
have important implications for human devel-
opment. Access to irrigation is associated with 
lower poverty levels. Even so, some one-third of 
people living in irrigation systems are below the 
income poverty line because of inequitable ben-
efit sharing and poor performance.

Does the enhanced efficiency needed in 
irrigation systems to raise water productivity 
automatically conflict with equity objectives? 
Best evidence suggests that there are no inher-
ent efficiency-equity tradeoffs. Indeed, greater 
equity is one of the requirements in many coun-
tries for improving basin-level efficiency. Others 
are increased investment, the reform of central-
ized top-down planning and the development 
of more accountable service provision.

Reducing the risk of poverty

Irrigation systems reduce the risk of poverty—
but some reduce the risk more than others. Rea-
sons vary, but the distribution of land and dif-
ferences in governance are recurrent themes.

Poverty, inequality and inefficiency
Cross-country comparisons between South and 
East Asia demonstrate the relationship between 
poverty and inequality, and efficiency. The prev-
alence of poverty in irrigation systems in (rela-
tively equal) Viet Nam, for example, is far lower 
than in (far more unequal) Pakistan and India. 
Indeed, Pakistan has the distinction of being 
one of the few countries in which poverty levels 
have been found to be as high inside the irriga-
tion networks as outside (figure 5.4). 

Within irrigation systems unequal access to 
water is a corollary of unequal access to land. 
In Pakistan the largest 2.5% of farms (more 
than 50 hectares) account for 34% of cultivated 
land while the smallest 55% of farms (less than 
5 hectares) account for 12%.30 Because water 
allocation in irrigation systems is based on 

size of landholding, larger farms get the most 
water. This matters for the efficiency of water 
use because cropping intensity and productivity 
are inversely related to farm size: small farmers 
get more output per hectare and more crop per 
drop. Comparative research on different irriga-
tion systems has found productivity per hect-
are to range from $230–$690 in South Asia to 
$665–$1,660 in East Asia. Measured on this 
indicator China, with relatively equitable land 
distribution, is the most efficient irrigator and 
Pakistan the least efficient (figure 5.5). 31 

Higher productivity is the link from irri-
gation to lower poverty through increased in-
comes and, in many cases, greater opportunities 
for employment. By one estimate Pakistan could 
reduce the prevalence of poverty within its ir-
rigation systems by 20% if it were to increase 
its income per hectare to China’s levels.32 Such 
an outcome would be good for the poor and 
good for the country because of the benefits for 
growth—but it would require a commitment 
to land redistribution and the development of 
marketing and input support systems.

As irrigation systems come 

under pressure to produce 

more with less water, there 

is a danger that unequal 

rights and entitlements 

will widen inequalities
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Tail-end disadvantage
Water scarcity is not the main cause of pov-
erty in most irrigation systems. The underly-
ing problem is the rules, institutions and power 
relationships governing access to water. Where 
a producer is located on an irrigation system 
determines the availability and reliability of 
water flows.

Tail-end farmers, away from the head or 
middle of canals, suffer a twin disadvantage: 
less water and more uncertainty. Farmers be-
tween the head and the middle of an irriga-
tion canal get an abundant—often overabun-
dant—supply of water, while those at the tail 
get too little (figure 5.6). In India and Pakistan 
it is typical for tail-end producers to receive less 
than a third of the water of farmers at the head 
of the canal. 

Such inequalities erode the potential human 
development benefits of irrigation. Low water 
flows restrict the scope for adopting new va-
rieties of seeds and new technologies to boost 
productivity and thus contribute to higher lev-
els of poverty among tail-end irrigators (figure 

5.7). Uncertainty and fluctuations associated 
with water supply increase household vulner-
ability and risk and create disincentives for in-
vestment. Once again, irrigation modelling has 
found that the reallocation from head-end to 
tail-end users in Pakistan can generate win-win 
outcomes—production and incomes at the tail 
can be increased with little impact at the head. 
Thus there is considerable scope for improv-
ing overall system productivity and enhancing 
efficiency.33

So why do governments not seize opportu-
nities for such win-win outcomes? The answer 
lies in politics, not economics. Relative power, 
not comparative efficiency, governs water allo-
cation systems in many countries. Rich farmers 
with political power can influence the timing 
and volume of water releases by manipulating 
canal managers. Meanwhile, unaccountable 
and sometimes corrupt governance systems 
harm the poor by favouring people with po-
litical connections and money for bribes. Re-
search on an irrigation system in the Punjab in 
Pakistan found that a few large farmers were 
illegally appropriating large amounts of water 
from nine outlets, receiving benefits of $55 
per hectare per year, while downstream losses 
of some $7 per hectare per year were spread 
across a large group of producers served by 40 
outlets.34 Small farmers at the tail-end cited 
their inability to afford legal costs and the cor-
ruption of local legal systems as the major bar-
riers to contesting the illegal appropriation—a 
problem documented in the Pakistan National 
Human Development Report 2004 and found 
throughout much of Asia.35

Financing with equity

The financing of irrigation systems raises cen-
tral questions of efficiency and equity. The 
underfinancing of irrigation infrastructure 
leads to the rapid erosion of canals and drain-
age systems, with associated costs for efficiency 
and the environment. Central Asia presents an 
extreme case of the human development prob-
lems linked to the poor governance of large-
scale irrigation systems (box 5.8). But the prob-
lem is far broader. 

...and poverty is 
higher among 
tail-end farmers

Figure 5.7

Note: Data refer to selected sites in each country.  
Source: Hussain 2005.
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In South Asia the dominant model of irri-
gation infrastructure provision has been aptly 
described as “build-neglect-rebuild”.36 By an 
international yardstick replacement and main-
tenance of irrigation infrastructure require an-
nual spending of about 3% of the value of the 
capital stock. In the Punjab in Pakistan actual 
spending is less than one-tenth of this bench-
mark. Financing for irrigation maintenance in 

India is greater but still less than half the mini-
mum. Chronic underinvestment in system 
maintenance has led to widespread problems of 
siltation, soil-salinization, water-logging and re-
duced flows in both countries.37

Financing for irrigation systems often re
inforces the inefficiency-inequity cycle. In 
South Asia irrigation charges are typically very 
low by comparison with those in East Asia, both 

Central Asia is blessed with abundant freshwater flowing down 

from glaciers in the Hindu Kush mountains. The region also has 

one of the world’s most expansive irrigation systems—a legacy of 

a Soviet modernization model that often pushed irrigation develop-

ment to generate short-term agricultural revenues at the cost of the 

environment. The system’s collapse is now holding back human 

development and reinforcing poverty.

With an arid climate across much of the region, irrigation water 

is indispensable for agriculture—and agriculture is the mainstay of 

national economies and livelihoods across central Asia. Irrigated ag-

riculture accounts for more than a quarter of GDP in Tajikistan and 

Turkmenistan and more than a third in Kyrgyzstan and Uzbekistan. 

Some 22 million livelihoods depend on irrigation. The regional inheri-

tance from Soviet planners includes a large number of dams, canals 

and pumping stations, most of them on transboundary river systems. 

Another inheritance is the Aral Sea environmental disaster, caused by 

the diversion of river systems for cotton irrigation (chapter 6). 

Poor management and deteriorating drainage infrastructure 

have led to extensive water-logging and salinization, especially in 

downstream states. In the Amu Darya and Syr Darya River Basins 

in Uzbekistan and Kazakhstan salinization has increased by more 

than 50% in a decade. Rising groundwater, one of the drivers of 

salinization, now poses a huge threat to agriculture.

The water scarcity in much of the region owes less to availabil-

ity than to infrastructure decay. Measured per hectare, water use 

in Central Asian irrigation systems is 30% higher than in Egypt and 

Pakistan—themselves not the most efficient water users. Evapora-

tion, siltation of canals and leaks from piped channels mean that 

less than 40% of the water diverted from rivers reaches the field. 

Breakdowns of pumping stations used to lift water over elevations 

of several hundred metres have been another source of scarcity. In-

efficiency generates very large losses: Central Asian countries lose 

an estimated $1.7 billion annually to irrigation mismanagement.

Tajikistan illustrates the scale of the problem. Since 1991 more 

than a fifth of the country’s irrigated land has ceased to receive 

water, leading to a loss of 4% of GNI by one estimate. Two-thirds of 

the country’s 445 pumping stations are out of operation, reducing 

flows by 40%. And water losses through the irrigation infrastructure 

are increasing from already high levels. The collapse in infrastructure 

has gone hand in hand with a decline in public investment. Financing 

for the sector in 2002 was reported at a tenth of that in 1991.

Solutions are not easy. Irrigation management in the Soviet 

era was highly centralized in Moscow. In the post-Soviet era some 

governments went to the other extreme, transferring authority to 

private water user associations. The lack of financing for the main-

tenance of the wider infrastructure, inability to afford rising electric-

ity charges for pumping and constraints on the mobilization of local 

financing led to the collapse of many of these associations.

Weak regional cooperation has been another problem. Rural 

livelihoods across the region are linked through shared river sys-

tems. The giant Karhsi pumping cascade lifts water from the Amu 

Darya to irrigate 400,000 hectares of agricultural land on the 

steppes of southern Uzbekistan. Six of the seven pumping sta-

tions are in Turkmenistan. Differences between Turkmen and Uzbek 

authorities have meant underinvesting in the pumping system and 

shelving international aid plans to support its modernization.

Enhanced cooperation in the region and beyond is vital to 

recovery (see chapter 6). Downstream users such as Kazakhstan 

and Uzbekistan depend critically on the volume and timing of re-

leases from upstream Kyrgyzstan. Kyrgyz authorities are explor-

ing options for expanding hydropower generation, which would 

further reduce downstream flows. The costs of noncooperation 

will be very high: financing water self-reliance through new dams 

in Kazakhstan and Uzbekistan is a high-cost option. The eco-

nomic benefits of cooperation are substantial, but cooperation is 

underdeveloped.

Central Asia’s water interdependence extends to other neigh-

bours. Failure to manage this interdependence will exacerbate 

water shortages in agriculture. Countries in the region depend on 

rivers that rise in Afghanistan, China and Russia and flow through 

shared river systems. For example, the Irtysh and Ili Rivers origi-

nate in China and flow into Kazakhstan. As water scarcity mounts 

in China, authorities have announced plans to divert water from 

these rivers into Xinjiang Province. If Afghanistan expands irrigation 

in its part of the Amu Darya Basin, it will influence flows into Tajiki-

stan, Turkmenistan and Uzbekistan. These cases demonstrate the 

very real implications of water interdependence and the equally real 

dangers of failing to develop cooperative governance systems.

Box 5.8	 Irrigation and water management in Central Asia 

Source: UNDP 2003a, 2005a.
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in absolute terms and as a share of the value of 
production (table 5.1). These low charges are 
sometimes defended on the grounds that they 
are good for food security and for poverty re-
duction. This overlooks some serious equity 
problems.

How and where governments spend for ir-
rigation are also important for equity in access 
to irrigation. In Latin America water is one of 
the assets driving extreme disparities in rural 
areas—and government spending sometimes 
widens them. The Majes project in southern 
Peru, to take one example, required public in-
vestment of about $1.2 billion to capture and 
collect water from the Colca Valley to irrigate 
the desert lowlands. The project irrigates about 
15,000 hectares of land for 3,000 producers—at 
a capital investment of $400,000 per beneficiary. 
An evaluation by the Economic Commission for 
Latin America estimated that less than 1% of the 
public investment benefits would be realized in 
the upper basin, a centre of indigenous poverty 
in Peru. This is an extreme example of a wider 
pattern. In Ecuador peasants make up 60% of 
the rural population but receive only 13% of 
the benefits from state spending on irrigation. 
At the other end of the rural social divide, fewer 
than 5% of rural irrigators have more than 50% 
of the water rights concessions.38 

Charging for water
Irrigation charges are typically levied as a flat 
rate assessed on cropped area, so that tail-end 
farmers pay the same even though they get 
less—and less reliable—water than head-end 

and middle users. Moreover, poor small farm-
ers pay more per hectare since they tend to 
crop a larger share of their land, with tail-end 
farmers also paying more, because the unreli-
ability of irrigation water forces them to invest 
in groundwater extraction (some nine times 
more expensive than canal irrigation). Just as 
high-income urban consumers pay less for their 
domestic water than people in slums (see chap-
ter 2), some of South Asia’s poorest farmers pay 
more for their irrigation water than their coun-
tries’ largest landowners. In China and Viet 
Nam charges are higher overall than in South 
Asia—but water is more equitably and reliably 
distributed across the system, enabling poor 
producers to finance payments through higher 
productivity.39

There are no blueprints for ensuring equity 
in the financing of irrigation infrastructure. 
The capital costs of building irrigation systems 
are far too high for producers to bear. That is 
why governments since the time of the ancient 
Egyptians through the Mughals to the US ad-
ministrations of the 1920s and 1930s have fi-
nanced capital costs out of general tax revenue. 
Finance for maintaining and operating systems, 
however, should be borne principally by users, 
with pricing differentiated by the ability to pay 
and the service provided. 

This is broadly what happens in East Asia 
and in better performing irrigation systems 
worldwide—such as those in Egypt, Morocco 
and Turkey—and what does not happen in 
South Asia, where government subsidies weigh 
far more heavily. In Pakistan less than half the 
operation and maintenance costs of irrigation 
spending are recovered, and most of the benefits 
are captured by large-scale producers. In India 
about 13% of the population has access to irri-
gation. Within this group the richest one-third 
of farmers receive 73% of the subsidy.40 Mean-
while, low rates of cost-recovery often lead to 
poor service, especially at the tail-end of irriga-
tion canals. Low rates of cost-recovery also lead 
to high inequity. 

Collecting revenues
Cost-recovery cannot be considered in 
isolation—it is part of a wider system of 

Country

Average 
water charge

($ per hectare)

Average water 
charge as share 
of gross value 
of production 

(%)

Pakistan 7.4 [4.6–10.6] 2.5 [1.7–3.9]

India 10 [10] 2.8 [1.6–4.3]

China 46.5 [26–67] 3.6 [1.8–5.1]

Viet Nam 59.5 [58–61] 5.5 [4.6–6.3]

Note: Data refer to the average of selected sites in each country, with the range 
shown in brackets.

Source: Adapted from Hussain and Wijerathna 2004a.

Table 5.1 	 Irrigation charges and value 
of production for selected 
irrigation schemes in Asia

Governments since the time 

of the ancient Egyptians have 

financed the capital costs 

of irrigation infrastructure 

out of general tax revenue
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governance for service delivery. One of the 
most influential institutional changes in gov-
ernance in recent years has been the introduc-
tion of participatory irrigation management 
and the development of water user associations. 
In the best cases—as in Indonesia, Mexico and 
Turkey—institutional reforms have transferred 
management to irrigation users, with marked 
increases in revenue collection, maintenance 
spending and irrigation returns. The lesson: 
where producers have more authority and 
responsibility for water management, trans-
parency can improve pricing, cost-recovery and 
performance.41 

But giving producers more authority, to be 
financially sustainable and bring tangible ben-
efits to farmers, requires a combination of finan-
cial and institutional empowerment that turns 
on its head the top-down governance models 
that have dominated irrigation management. 
The transformation of the model underpinning 
state agencies—from supply and control to 
supporting and developing local management 
capacity—requires deep institutional reform, a 
task often more easily said than done. 

Similarly, transferring management respon-
sibility to farmers will be successful only where 
agriculture can be profitable. Returns to irriga-
tion investment are the product not just of irri-
gation governance but of marketing infrastruc-
ture, agricultural extension services and access 
to information, credit and other productive re-
sources. One of the problems documented across 
Sub-Saharan Africa is that transfers of irrigation 
management have often shifted liabilities for sys-
tem maintenance without addressing market, 
transport and input provision problems that 
constrain income generation.42 In Madagascar 
the transfer of a dilapidated irrigation infra-
structure from regional public sector agencies 
to water users in the 1980s with no government 
budget support led to the system’s collapse.43 

Such outcomes are not inevitable. Under 
the right conditions, water user associations 
can enable members to participate in designing 
cost-recovery systems, improving collections 
and ensuring that the fees collected benefit the 
systems locally. The accountability of providers 
is critical. In Sindh, Pakistan, farmers unwill-

ing to pay for irrigation stress that the reason is 
not the affordability of the water but corruption 
in management and the failure to provide good 
water service. 

Empowerment—the missing link

Sustainable and equitable financing is one 
requirement for adjustment with equity in 
irrigation systems. Empowerment is another. 
Under the emerging consensus on integrated 
water resources management, decentralization 
and devolution of authority to water user associ-
ations are seen as fast-track routes to empower-
ment. But empowerment is more complex than 
administrative reform.

Decentralization has been a core theme in 
water governance reforms for more than a de-
cade. In some cases reforms have been partial 
and incomplete, with a primary emphasis on 
boosting cost-recovery and reducing pressure 
on government budgets. In others they have 
yielded noticeable benefits by improving the re-
sponsiveness of irrigation bureaucracies to water 
users. Decentralization can create new patterns 
of incentives that make service providers more 
accountable. Service contracts, auditing and in-
dependent water tribunals have been among the 
mechanisms used to promote accountability of 
both providers and users. 

In Indonesia, following reforms in 2001, 
water user associations were given full control 
over the financial administration of irrigation 
facilities, including setting budgets and prices. 
Elected association representatives now par-
ticipate in district irrigation bodies and higher 
level river basin councils. A more striking ex-
ample of devolution is in Andhra Pradesh, 
where the water governance system has been 
transformed through the 1997 Farmer Irriga-
tion Act (box 5.9).44 

Having a right to be heard is not the same 
as having the power to influence decisions. One 
problem with the governance model for irriga-
tion has been its partial approach to empower-
ment. Reforms have often been more about giv-
ing water users a voice than about empowering 
them with rights. Decentralization and the de-
volution of authority to the local level may en-

Reforms have often been 

more about giving water 

users a voice than about 

empowering them with rights
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hance political participation and accountability. 
Whether that reduces inequality depends on 
whether disparities in access to land, water and 
power are addressed. 

Old habits die hard…
Decentralizing water governance in irrigation 
is not an automatic route to enhanced equity, 
even where policy has an overtly redistributive 

Devolution in water governance has often meant 

transferring responsibility without financial ca-

pacity. The Indian state of Andhra Pradesh pro-

vides a striking exception.

The 1997 Farmer Irrigation Act followed in-

tense political debate and consultation among 

national bodies, state agencies, farmer groups 

and village associations. More than 10,000 water 

user associations were created through state-

level elections. 

The Andhra Pradesh Irrigation Department 

was decentralized to provide technical sup-

port to water user associations, each empow-

ered with decision-making authority to develop 

and implement service plans, enforce rules and 

determine spending on maintenance. Financial 

control and responsibility for cost-recovery were 

transferred to the associations, which can en-

gage service providers and manage contracts. 

More than 90% of fees collected are retained lo-

cally. The better service provision financed by 

the fees has resulted in voluntary decisions by 

many farmers to increase cost-recovery, revers-

ing the past cycle of underfinancing and deterio-

rating infrastructure. 

High-profile public audits conducted jointly 

by water user associations and the irrigation 

department review political participation within 

the associations as well as water development 

issues. Devolution has meant a real shift in the 

balance of power between water users and gov-

ernment irrigation providers, with providers now 

far more responsive and accountable to local 

communities.

But not all community members have an 

equal say in how priorities are defined. Vil-

lage-level research has identified large varia-

tions in formal participation—and even larger 

variations in how poor people and women exert 

their influence. An audit of 102 villages in two 

representative subdistricts—Dhone and Kaly-

andurg—found large discrepancies in partici-

pation in village meetings on water (see figure). 

In Kalyandurg, where a nongovernmental orga-

nization had been working with farmers for 25 

years, poor people felt that they had an influence 

on decisions affecting them in two-thirds of the 

villages covered. In Dhone participation and in-

fluence scores were far lower, with only 16% of 

villages registering active influence for the poor 

(see figure).

Devolution performed far less well in ad-

dressing the concerns of women: in only 4%–

5% of the villages did women believe that they 

could influence decisions in village meetings. As 

the audit concludes: “Women, and particularly 

poor women, rarely participate in meetings…. 

Despite impressive advances towards empower-

ment…women still do not participate effectively 

in community decision-making.” 

Box 5.9	 Devolution of water governance in Andhra Pradesh

Source: Rao and others 2003; Vermillion 2005; Sivamohan and Scott 2005.

Managing water—some people have a 
greater voice than others

Kalyandurg

Source: Rao and others 2003.
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design. In South Africa the 1998 water legis-
lation institutionalized the participation of 
small-scale water users in what had previously 
been whites-only irrigation boards. Water user 
associations are now legally obliged to include 
small-scale users, including farm workers, mar-
ket gardening groups and farm tenants. While 
the presence of small-scale users in manage-
ment structures has given a greater voice to 
marginalized groups, old power relationships 
have proven highly resilient. Large-scale com-
mercial farmers still dominate decision-making. 
Moreover, small-scale users often receive far less 
water than they are entitled to. Research in the 
Western Cape and other irrigation districts has 
found that some small-scale farmers use less 
than half of their entitlements. The weak polit-
ical organization of small-scale users and their 
inability to enforce claims to land appear to be 
the main causes.45

South Africa’s experience shows that old 
inequalities and governance habits die hard. 
The same is true for corruption. One of the 
aims of decentralization has been to establish 
more accountable and transparent governance 
structures. But progress has been mixed. Sur-
veys of farmers on the Hakra irrigation scheme 
in the Punjab in Pakistan are instructive. More 
than half those interviewed felt that efficiency 
had improved with decentralization and that 
water theft was less prevalent. But few farmers 
said that bribery was not a problem, a quarter 
felt that office holders favoured friends and 
relatives, and half reported “no change” in ben-
efits for small and poor farmers. These are signs 
that decentralization is not an automatic route 
to resolving problems of corruption and poor 
governance.46

…and so do gender inequalities
Tensions between decentralization and equity 
are also apparent at the household level. Gender 
inequalities in irrigation are deeply entrenched 
as a result of formal and informal rules that 
mute women’s voices. In many countries women 
have use rights to irrigation water but highly 
restricted rights of control. Control rights are 
often linked to wider property rights, which 
are highly unequal between men and women. 

Lacking rights to land, millions of women in 
South Asia and Sub-Saharan Africa are denied 
formal membership rights to participate in 
water user association meetings. Meanwhile, in 
many traditional communal irrigation systems 
people earn the right to use water by working on 
maintenance. However, cultural norms often 
preclude women from engaging in this activ-
ity. And even when they do, water rights do not 
automatically follow, as research from Kenya 
and Nepal documents.47 

Public meetings on irrigation are often a male 
domain. Women are sometimes excluded from 
participation by labour demands in other areas or 
by a lack of confidence in speaking or a reticence 
about making demands. One study of women’s 
participation in irrigated agriculture projects in 
Ecuador cites a woman’s summary of the reali-
ties of informal gender inequality: “Meetings [of 
the irrigation association] are on Friday nights. 
At that time, after cooking for my husband and 
the kids, I still have a lot of work to do around the 
house…. Even if I go to the meeting it’s only to 
hear what the men have to say. Men are the ones 
who talk and discuss”.48 In Andhra Pradesh de-
centralization may have empowered male water 
users in their relations with government agen-
cies, but it has done little to give women a voice 
in management (see box 5.9).

Overcoming these gender barriers is dif-
ficult. Women are important stakeholders in 
food production in irrigated and nonirrigated 
settings: they produce an estimated two-thirds 
of the food in most developing countries. But 
low participation by women in water user as-
sociations is a systemic problem not easily ame-
nable to resolution through decentralizing or 
devolving authority to water user associations. 
The driving force for change has to come from 
below. Nongovernmental organizations in Ban-
gladesh, India and Kenya have worked with vil-
lage groups to increase women’s involvement, 
but the cultural barriers to participation re-
main high. 

Failure to systematically empower and con-
sult women is not just bad for social justice and 
equity. It is also bad for efficiency: as producers, 
women have skills and knowledge vital to water 
management. Recognizing this, some coun-

Gender inequalities in 

irrigation are deeply 

entrenched as a result of 

formal and informal rules 

that mute women’s voices
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tries have undertaken bold measures to break 
down cultural barriers. Legislation in Uganda 
requires that all political and administrative 
agencies from the national cabinet down to vil-

lage water user associations include at least 30% 
female representation.49 Affirmative action may 
not remove cultural barriers—but it does chal-
lenge their legitimacy.

Greater water productivity for the poor

For much of the past hundred years water 
shortages in agriculture have been countered 
by dams and large-scale irrigation works. In 
the years ahead the focus will shift decisively to 
demand management. Getting more crop per 
drop, rather than more water to the fields, is 
becoming the central concern in public policy 
debates.

Increasing the productivity of water is one 
obvious response to water scarcity. One pow-
erful impetus for productivity gains will come 
through the market. As water becomes more 
scarce, prices will rise. Other things being 
equal, this might be expected to create incen-
tives for investment in the development and 
deployment of new technologies for reducing 
water use. However, capacity to undertake 
these investments and to benefit from new 
technology is not equally distributed. Small-
holder farmers lacking assets, tail-end irriga-
tion producers and women are all likely to be 
bypassed by new technologies unless institu-
tions and policies are put in place to avoid this 
outcome.

This section looks briefly at the important 
place occupied by water harvesting and micro-
irrigation with new technologies in develop-
ing pro-poor options for water governance. 
Both offer benefits for water security and put 
water—and water storage—closer to people. 
They provide households with an asset that can 
raise productivity and reduce risk, in the same 
way that large dams and reservoirs can at the na-
tional level. Similarly, new pro-poor technolo-
gies offer a twin benefit. By substituting labour 
inputs and small amounts of capital investment 

for land and water, they can raise productivity 
and incomes.

Water harvesting and 
micro-irrigation

Water management is still often seen princi-
pally as a subject for large-scale projects and 
programmes. But small-scale water manage-
ment can make smallholder agriculture more 
productive and less risky, with important ben-
efits for human development. The technologies 
and approaches are well known. The challenge is 
to develop public policies that emphasize part-
nerships between communities and government 
agencies.

Water harvesting
Water harvesting experience shows how com-
munity-led initiatives can be scaled up through 
partnerships. Small reservoirs and rainwater 
harvesting structures provide an infrastruc-
ture framework that, when combined with 
appropriate land management practices, can 
increase water availability for the poor and 
boost the local efficiency and productivity of 
water use. That framework can enhance water 
security in rainfed areas, bringing food secu-
rity and the potential for diversification into 
small-scale market production.

Rainwater harvesting is one of the oldest 
recorded hydrological activities. It was used 
8,000 years ago in the first human settlements 
in South Asia and 4,000 years ago in Greece 
and Palestine. South Asia has a rich history of 
water harvesting, from the complex integrated 
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tank systems developed by the Vijayanagar 
kings of South India in the 14th century to the 
thousands of simple village ponds that support 
a range of local productive and domestic ac-
tivities today. Across Sub-Saharan Africa too 
there are diverse traditional water harvesting 
practices, many involving the direct transfer of 
rainwater to recharge soil moisture. More than 
half of Tanzania’s rice production is grown 
under harvesting systems built and managed 
by farmers. In West Africa harvesting rehabili-
tates land and captures nutrients washed away 
by the rain.50

In the modern irrigation era, however, rain-
water harvesting structures have been in forced 
retreat. In India the rise of canal irrigation and, 
more recently, the groundwater revolution have 
led to systematic neglect of traditional systems 
(figure 5.8). Since the 1980s the number of 
tanks, ponds and other surface water bodies 
has fallen by almost a third, significantly reduc-
ing local groundwater recharge capacities—a 
major concern given the uptake of tubewell 
technology.51

As the groundwater crisis has deepened, 
state and national government bodies are re-
vising priorities and seeking a new balance. In 
Gujarat, one of the epicentres of the groundwa-
ter crisis, the state government has supported 
community initiatives to create more than 

10,000 check dams (small dams that impound 
excess water during monsoons and help force 
the water into the ground) to support irrigation 
and recharge groundwater. More than 40% of 
the investment has come from local commu-
nities in labour, material and finance. Within 
three years, every $1 invested has generated 
$1.50. Village research in Maharashtra suggests 
the potential for even higher economic returns 
over the longer term.52

Extending check dams across all of India’s 
rainfed farming areas would raise the value of 
the monsoon crop from $36 billion a year to 
$180 billion, for an initial investment of $7 
billion. Of course, this is a cost-benefit esti-
mate that provides no insight into the huge 
governance challenges that such a programme 
might entail. But given the very high poverty 
rate in rainfed areas, it is difficult to envisage 
another investment with more potential to 
enhance human development and extend the 
benefits of India’s economic success into rural 
areas.53

Comparisons of the relative efficiency of 
large- and small-scale water harvesting systems 
are difficult—and usually unhelpful. The two 
activities are complementary and should not 
be seen as substitutes. However, the efficiency 
claims offered in favour of large-scale infra-
structure are sometimes overstated. Intercept-
ing and collecting rainfall where it falls, rather 
than transporting it through irrigation chan-
nels, increases green water moisture in the soil, 
helps to replenish groundwater and provides 
a reserve for people to draw on as supplemen-
tal irrigation during dry periods. While some 
small water harvesting structures carry high 
unit costs relative to large reservoirs, they also 
offer potential efficiency gains. Recent stud-
ies in India, Arizona in the United States and 
the Negev Desert in Israel show that small 
dams retain more water per hectare than large 
reservoirs.54

Water harvesting does not make large 
dams obsolete. In India large-scale infrastruc-
ture has 10 times the storage capacity of small 
tanks—and small reservoirs depend on highly 
variable rainfall in their own catchments.55 As 
chapter 4 argued, the large versus small debate 

Water harvesting in retreat in IndiaFigure 5.8
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is fast becoming anachronistic. Even so, small 
systems maximize the productivity of locally 
available water and help with groundwater 
recharge. They begin to address problems lo-
cally, relieving the pressure on large, central 
systems. 

Small-scale irrigation
Raising productivity on large irrigation sys-
tems by improving maintenance and empower-
ing water users is one response to the emerging 
water use scenarios outlined earlier. Expansion 
of the irrigation frontier through micro-level 
irrigation investments is also important, espe-
cially in rainfed areas.

Consider the case of Ethiopia, a water-
abundant country. At the head of the Nile it 
covers 12 river basins and has a per capita water 
availability of 1,644 cubic metres—a relatively 
large volume. But because of large spatial and 
temporal variations in rainfall, farmers can pro-
duce only one crop a year. Frequent dry spells 
and droughts give rise to high vulnerability and 
poverty, with the well-being of rural popula-
tions tied to rainfall. The main problem is pre-
dictability rather than availability.

Irrigation offers a way to reduce the risk 
and vulnerability associated with unpredict-
ability. Up to 2.7 million hectares of land in 
Ethiopia have irrigation potential, but fewer 
than 300,000 hectares are developed.56 Mean-
while, the country has one of the lowest rates 
of artificial reservoir storage capacity in the 
world, less than 50 cubic metres per capita in 
total. Irrigation development could address 
the problem, but finance is a major constraint. 
Limited infrastructure means that Ethiopia, 
like most countries in Sub-Saharan Africa, 
faces far higher costs per hectare in large-scale 
irrigation schemes than does South Asia. But 
research by the International Water Manage-
ment Institute has demonstrated the potential 
for expanding small-scale irrigation. Combined 
with low-cost drip irrigation technologies, it is 
estimated that with small-scale irrigation infra-
structure Ethiopia could double yields over the 
next 10–15 years at per hectare and per capita 
costs lower than those required for formal ir-
rigation investments.57

Low-technology solutions with 
high human development returns

As water scarcity constraints have tightened, 
industry has responded with new technologies. 
From Southern California to Israel and to the 
Murray-Darling Basin in Australia commercial 
producers have been pursuing more crop per 
drop through sophisticated, often computer-
ized, drip irrigation systems that deliver opti-
mal amounts of water to crops at the optimal 
time. Today, innovation is creating conditions 
in which smaller, poorer farmers can join the 
technological revolution in water management. 
Seizing the opportunity that this creates for 
human development will require public poli-
cies to overcome poverty-related obstacles.

Micro-level irrigation is at the cutting edge 
of emerging water management technologies. It 
has enormous potential. Drip technologies use 
less water than surface irrigation, deliver it di-
rectly to the crop and reduce salinization and 
water-logging. Unequal distribution of these 
technologies explains some of the marked dif-
ferences in water-output rates worldwide. In 
France sprinklers and drips are used on 90% of 
irrigated area, compared with 1%–3% in China 
and India.58

Until recently, micro-irrigation technology 
markets were geared towards large capital-in-
tensive producers. That picture has changed, 
with technologies becoming cheaper and more 
widely available. Drip irrigation technologies 
accessible to poor farmers have taken different 
forms. Cheap, small-scale bucket-and-drip kits 
have been developed for vegetable cultivation 
on household plots. An international nongov-
ernmental organization, International Devel-
opment Enterprises, has played a catalytic role 
in breaking down cost barriers to access. One 
model uses off-the-shelf cloth filters and plastic 
containers to replace sensitive metallic emitters, 
reducing the costs of irrigation to $250 a hect-
are. Field results in Andhra Pradesh, in India, 
and Nepal show that the area under cultivation 
has doubled with the same amount of water.59

Research by the International Water Man-
agement Institute in Kenya and Nepal points 
to higher productivity, with every $1 invested 
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generating $2 after subtracting all other 
costs except labour. In India low-cost micro-
irrigation kits—known as Pepsee kits—have 
been developed and extensively taken up by 
farmers in semi-arid areas of Madhya Pradesh 
and Maharashtra, raising yields and increasing 
the area under cultivation. Studies show that 
drip techniques cut water use by 30%–60% 
and boost yields by 5%–50%.60 Farmers in 
Burkina Faso, Kenya and Sudan claim three-
fold to fourfold yield increases using drip irri-
gation and hand-watering from water-harvest-
ing tanks.61

Another innovation is the treadle pump. 
This cheap and affordable technology ($12–
$30) draws water from groundwater sources 
close to the surface to irrigate up to 0.5 hect-
ares. It has been widely adopted in Bangladesh 
and eastern India, where groundwater tables are 
very high. More than 1 million pumps are now 
being used in Asia, and adopted pump technol-
ogies are spreading rapidly across Sub-Saharan 
Africa.62 Production costs in Sub-Saharan Af-
rica, at $50–$150 per unit, are still higher than 
in South Asia, but with documented annual re-
turns to investment of 130%–850% when com-
bined with market-oriented production, their 
potential for poverty alleviation is great.63

Combining micro-irrigation and new 
technology has the potential to distribute the 
benefits of irrigation far more widely. It also 
holds out the promise of facilitating the entry 
of small farmers into higher value-added mar-
kets, both domestic and export. Realizing this 
promise will require public investment to sup-
port the spread of new irrigation technolo-
gies and—more important—build marketing 
infrastructure in more marginal areas. But 
many countries will first need to review cur-
rent approaches to agricultural growth. While 
many governments extol the virtues of small-
holder farming, most concentrate scarce pub-
lic investment on relatively large-scale, capi-
tal-intensive commercial farming areas. That 
approach may be bad for long-run growth and 
for poverty reduction. 

The untapped potential for scaling up is con-
siderable. Micro-irrigation may be expanding 

rapidly, but it still covers only about 1% of 
the world’s irrigated area. While outcomes 
vary with location and technology, on-farm 
water productivity generally doubles with drip 
irrigation. Working on observed returns to cur-
rent investment, it has been estimated that the 
adoption of new technologies by 100 million 
smallholder farmers could generate net benefits 
of $100 billion or more.64 This is one-quarter 
higher than current aid. Perhaps more impor-
tant, the returns would be captured directly 
by communities with a high concentration of 
poverty. Including the multiplier effects of in-
creased demand, investment and employment, 
total net benefits could rise threefold, increas-
ing annual incomes by up to $500 for those liv-
ing on less than $1 a day.65

So why are investments in micro-irrigation 
not taking place on a larger scale? Demand and 
supply factors come into play. In Jordan volumet-
ric water metering helped to expand drip irriga-
tion rapidly. Farmers were given a strong market 
incentive to adopt the new technology. But irriga-
tion systems in Jordan are dominated by large pro-
ducers growing high value-added crops. Extend-
ing volumetric metering to hundreds of millions 
of small-scale farmers in Asia using groundwater 
and surface irrigation, many of them producing 
low value-added crops for home consumption, 
would pose formidable difficulties.

Incentives for developing and disburs-
ing new technologies have been inadequately 
developed. Responsive market-based supply 
systems present the most efficient source of 
outreach to smallholder producers. But gov-
ernments could do far more to promote re-
search, support social marketing and develop 
the extension systems that could help mar-
kets reach poor people. Rethinking subsidies 
would help. Instead of providing incentives for 
groundwater mining through electricity sub-
sidies, governments could offer targeted sup-
port for water conservation through micro-ir-
rigation. This is what has happened under the 
National Water Conservation Programme in 
Tunisia, where producers can apply for grants 
structured to reflect farm size and the type of 
technology adopted.66

Incentives for developing 

and disbursing new 

technologies for increasing 

water productivity have been 

inadequately developed



	h uman de velopment report 2006	 199

5

W
ater com

petition in apgriculture

As concern over global water supply and 
food availability increases, governments should 
look beyond the scarcity equation to wider 
human development issues. Giving equity and 
empowerment more prominence in the govern-
ance framework is a starting point.

There are three main requirements for ad-
dressing the challenge. The first is to prepare a 
transparent national strategy setting out how 
water resources will be allocated in the years 
ahead, to provide predictability. The second is 
to integrate that framework into national pov-
erty reduction planning exercises, such as the 
Poverty Reduction Strategy Paper, to ensure 
that water policy is aligned with wider human 
development goals. The third is to recognize the 
rights to water of poor households with custom-
ary entitlements and to enforce rights provision 
by creating institutions that empower the poor. 
Protecting and extending the water rights of 
women farmers should be a central priority in 
all countries.

Irrigation poses special challenges. Devolu-
tion with empowerment provides the framework 
for reform. Recognizing the rights of women in 
irrigation systems and promoting meaningful 
female participation in management are vital 
for translating the rhetoric of empowerment 
into practical outcomes. At the same time, fi-
nancing has to be placed on a footing that fa-
cilitates, rather than hinders, mutually reinforc-
ing equity and efficiency gains. Sustainable and 
equitable cost-recovery to finance the operation 
and maintenance of irrigation systems is impor-
tant. This has to start with transparent decisions 
on what costs should be recovered from whom, 
taking into account the ability to pay. Apply-
ing tiered block systems of payment, with low 
rates for a basic quantity and higher rates linked 
to volume of use or area is one option. As the 
International Commission on Irrigation and 
Drainage has argued, the key principles for cost-
recovery are really the same as the principles for 
irrigation management: transparency, empow-

erment, sustainability and economic incentives 
for good practice. 

Institutional and legal reforms to empower 
rural water users are a first step. The initial chal-
lenge is to develop legal systems that clarify and 
strengthen existing rights rather than to intro-
duce sweeping tradable private property rights. 
This would provide a basis for the development 
of equitable transfer mechanisms. Such mecha-
nisms, used voluntarily and with provisions for 
compensation, are better for enhancing water 
security than arbitrary administrative transfers 
or imperfect markets. Recognizing customary 
rights by empowering local institutions is also 
part of the process. But customary law should 
not override recourse to formal legal processes 
to defend such principles as gender equity and 
nondiscrimination. 

Current approaches to irrigation develop-
ment often neglect opportunities to enhance 
water security through mutually reinforcing re-
forms towards efficiency and equity. Putting in 
place efficient systems of cost-recovery linked to 
the benefits from irrigation systems would help 
to rationalize use and to finance maintenance. 

Almost all countries recognize the public 
goods element in irrigation provision. That is 
why construction and capital costs are heavily 
subsidized. But these subsidies create a respon-
sibility to ensure that the benefits are spread as 
widely as possible. In far too many cases this 
does not happen. For countries where unequal 
land ownership compromises the efficiency and 
equity benefits of irrigation, mechanisms for re-
distribution have to be part of the reform strat-
egy. More widely, irrigation rules can require eq-
uitable water shares for the poor and equitable 
pricing. Policies targeted to the poor can help, 
such as allocating water on preferential terms at 
the tail end of irrigation systems, where poverty 
prevalence is high.

Pro-poor policies will not produce optimal 
outcomes where poor people are disempowered. 
Devolving authority and financial capacity to 
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water user associations can change the power 
balance between users and government agencies, 
creating more responsive and more accountable 
governance structures. But empowering poor 
people and women within water user associa-
tions is more challenging. Affirmative action 
can help. So can the clarification of water use 
rights and entitlements. Ultimately, however, 
empowerment requires challenging the norms 
and power structures that entrench disadvan-
tage based on gender and wealth. Explicitly 
targeting female farmers in water development 
and giving women a voice in management is es-
sential for the social and economic success of ir-
rigation programmes.

Public spending on irrigation and water 
management in many countries has fallen 
below levels needed to maintain infrastruc-
ture. Current national spending on irrigation 
financing is estimated at $30–$35 billion but 
is on a steep downward trend.67 The same trend 
applies to development assistance. Although 
international statistics are unreliable, lend-
ing for irrigation and drainage by multilateral 
agencies fell from about $3 billion annually in 
the mid-1980s to about $2 billion in the mid-
1990s, with no recovery since then.68 In view of 
the growing pressure on water systems and the 
threats of global climate change, it is important 
to reverse this trend. Private finance and public 
spending by governments will have to provide 
the primary impetus. But aid also has a role. The 
World Bank estimates that donor support over 

the next 20 years will need to double, to around 
$4 billion annually.69

Sub-Saharan Africa should be a priority for 
donor support. As part of a wider set of meas-
ures to support agriculture and rural develop-
ment, the Commission for Africa has proposed 
that Africa double the area under irrigation by 
2010, with emphasis on small-scale provision. 
This would cost about $2 billion a year, with do-
nors covering half the costs.70 

As governments develop water management 
strategies for dealing with scarcity, it is important 
that pro-poor technologies and other interven-
tions figure prominently. In technology the focus 
for governments should not be on production but 
on social marketing, support for microfinance 
and public investments in infrastructure needed 
to support uptake. Micro-irrigation technology 
and strategies for developing markets should be 
an integral part of all rural development and na-
tional poverty reduction strategies.

The time to abandon the age-old dichotomy 
between large-scale and small-scale approaches 
is long overdue. In South Asia and parts of East 
Asia small-scale water harvesting is a vital part 
of the response to local groundwater crises. 
More widely, scaled-up programmes in this area 
have the potential to improve water security by 
increasing availability and by bringing water 
closer to people. Small-scale water harvesting 
should be a central part of water management 
from the local to the national level—and an ele-
ment in wider efforts to empower the poor. 
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“War over water would be an 
ultimate obscenity”
Queen Noor of Jordan

“Whisky is for drinking, 
water is for fighting over”
Mark Twain
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For any country water is at the core of human interdependence—a shared resource 
that serves agriculture, industry, households and the environment. National water 
governance is about striking a balance among these competing users. But water is 
also the ultimate fugitive resource. Countries may legislate for water as a national 
asset, but the resource itself crosses political boundaries without a passport in the 
form of rivers, lakes and aquifers. Transboundary waters extend hydrological inter-
dependence across national frontiers, linking users in different countries within a 
shared system. Managing that interdependence is one of the great human develop-
ment challenges facing the international community.
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6 Managing transboundary waters

The challenge is partly institutional. Compe-
tition for water within a country can create 
conflicting demands, confronting policy-mak-
ers with choices that have ramifications for 
equity, human development and poverty reduc-
tion. National institutions and legislative bod-
ies provide mechanisms for addressing these 
choices. For water that flows across borders, 
there is no equivalent institutional structure. 
This has implications. As water becomes scarce 
relative to demand, transboundary competi-
tion for shared rivers and other water resources 
will grow. Without institutional mechanisms to 
respond to these transboundary problems, com-
petition has the potential to lead to disruptive 
conflicts.

The spectre of growing competition for 
water between states has generated a sometimes 
polarized public debate. Some predict a future of 
“water wars” as states assert rival claims to water. 
Others point out that there have been no wars 
over water since an event some 4,000 years ago in 
what is now southern Iraq—and that countries 
have usually responded to transboundary water 
competition through cooperation rather than 
conflict. From this more optimistic perspective, 

rising competition is seen as a catalyst for deeper 
cooperation in the future. 

This Report argues that water has the po-
tential to fuel wider conflicts but also to act 
as a bridge for cooperation. Throughout his-
tory governments have found innovative and 
cooperative solutions to transboundary water 
management tensions, even in the most diffi-
cult political environments. From the Indus 
to the Jordan and the Mekong Rivers states 
in political and even military conf lict have 
found ways of maintaining cooperation over 
water. When states go to war it is usually over 
something far less important than water. But 
complacency is not the appropriate antidote 
to water war pessimism. Cross-border waters 
almost always create some tension between 
the societies they bind. These tensions can-
not be considered in isolation. They are tied 
up in wider factors than relations between 
states, including concerns over national secu-
rity, economic opportunity, environmental 
sustainability and fairness. Managing shared 
water can be a force for peace or for conflict, 
but it is politics that will decide which course 
is chosen.
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One problem with the polarized debate 
generated by water war rhetoric is that it has 
diverted attention from more pressing and 
more relevant human security concerns. Co-
operative approaches to transboundary water 
management can yield real gains for human 
development. They can strengthen water se-
curity for vulnerable people on both sides of 
a border, enhancing the quality, quantity and 
predictability of flows across countries. Water 
sharing is not a zero sum game: one country’s 
gain is not another’s loss. Just as interdepen-
dence through trade can expand the economic 
benefits for all, so can cooperative interdepen-
dence in water. That is true not just in the eco-
nomic sphere, where trade in hydropower or 
environmental services offers a potential win-
win strategy—but also in wider political, so-
cial and environmental policy. 

The opposite is also true. Where coopera-
tion fails to develop or breaks down, all coun-
tries stand to lose—and the poor stand to lose 
the most. Failures in cooperation can cause so-
cial and ecological disasters, as in Lake Chad 

and the Aral Sea. They also expose smaller, 
vulnerable countries to the threat of unilateral 
actions by larger, more powerful neighbours. 
Above all, the absence of cooperation makes 
it impossible for countries to manage shared 
water resources to optimize conditions for 
human progress.

Two overarching challenges define trans-
boundary water governance strategies at the 
start of the 21st century. The first is to move 
beyond inward-looking national strategies and 
unilateral action to shared strategies for multi-
lateral cooperation. To some degree, this is al-
ready happening, but the governance response 
has been fragmented and inadequate. The sec-
ond is to put human development at the centre 
of transboundary cooperation and governance.

This chapter looks first at what hydrological 
interdependence means in the lives of nations 
and people. It then considers the ecological, 
economic and wider human costs of failure to 
cooperate in transboundary water management 
and looks at the corollary of these costs: the case 
for cooperation.

Hydrological interdependence

Water is unlike other scarce resources in 
important respects. It underpins all aspects 
of human society, from ecology to agriculture 
to industry—and it has no known substitutes. 
Like air, it is fundamental to life. It is also an 
integral part of the production systems that 
generate wealth and well-being. Because water 
is a flowing resource rather than a static entity, 
its use in any one place is affected by its use in 
other places, including other countries. Unlike 
oil or coal, water can never be managed for a 
single purpose—or in the case of transbound-
ary water, for a single country. 

The way any one country uses water trans-
mits effects to other countries, usually through 
one of three mechanisms:

•	 Competition for a finite supply of water. 
When countries rely on the same source 
of water to support their environments, 
sustain livelihoods and generate growth, 
transboundary water becomes a link be-
tween their citizens and their environ-
ments. Use in one place restricts availabil-
ity in another. For example, the retention 
of water upstream for irrigation or power 
generation in one country restricts 
flows downstream for farmers and the 
environment.

•	 Impacts on water quality. The way an up-
stream country uses water affects the 
environment and the quality of water 
that arrives in a downstream country. 
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Uncoordinated dam development can 
cause silting in reservoirs, preventing the 
rich sediment from reaching low-lying 
plains. Similarly, industrial or human pol-
lution can be transported through rivers 
to people in other countries. In November 
2005, when an industrial accident caused 
an 80-kilometre-long chemical slick in 
China’s Songhua River, it threatened not 
only the 3 million citizens of Harbin but 
also the residents of the Russian city of 
Khabarovsk across the border. 

•	 Timing of water flows. When and how 
much water is released by upstream users 
has crucial implications downstream. For 
example, agricultural users in a down-
stream country may need water for irriga-
tion at the same time as an upstream coun-
try needs it for hydropower generation—a 
common problem today in Central Asia 
(see below). 
Just as tensions in each of these areas can 

generate competition and conflict within coun-
tries (see chapter 5), so interdependence trans-
mits consequences of different patterns of water 
use across borders. 

Sharing the world’s water

Shared water is an increasingly important part 
of human geography and the political land-
scape. International rivers, lakes, aquifers and 
wetlands bind people separated by international 
borders, some of which follow the course of 
waterways. This shared water is what supports 
the hydrological interdependence of millions of 
people.

International water basins—catchments 
or watersheds, including lakes and shallow 
groundwater, shared by more than one coun-
try—cover almost half of Earth’s land sur-
face. Two in every five people in the world 
today live in these basins, which also account 
for 60% of global river f lows. The number 
of shared basins has been growing, largely 
because of the breakup of the former Soviet 
Union and former Yugoslavia. In 1978 there 
were 214 international basins. Today there 
are 263.

The depth of interdependence implied by 
these figures is revealed by the number of coun-
tries in shared basins—145, accounting for more 
than 90% of the world’s population.1 More than 
30 countries are located entirely within trans-
boundary basins. 

The depth of interdependence is illustrated 
by the number of countries that share some in-
ternational basins (table 6.1). For example, 14 
countries share the Danube (another 5 have 
marginal shares), 11 the Nile and the Niger 
and 9 the Amazon. No region better demon-
strates the realities of hydrological interdepen-
dence than Africa. The political maps drawn 
up at conferences in Berlin, Lisbon, London 
and Paris more than a century ago have left 
more than 90% of all surface water in the re-
gion in transboundary river basins, which har-
bour more than three-quarters of its people.2 
Some 61 basins cover about two-thirds of the 
land area (map 6.1).

Governments can choose whether or not to 
cooperate in managing transboundary waters. 
Whatever the decision, rivers and other trans-
boundary water systems bind countries into 
environmental resource-sharing arrangements 
that shape livelihood opportunities. 

Upstream use determines downstream op-
tions in water management, setting the stage 
for dispute or cooperation. Nowhere is this 
more apparent than in irrigation. Among 
countries with highly developed irrigation 
systems, Egypt, Iraq, Syria, Turkmenistan and 
Uzbekistan depend on rivers flowing from 
their neighbours for two-thirds or more of 
their water. Changed water use patterns in 
upstream countries can seriously affect agri-
cultural systems and rural livelihoods down-
stream. The Tigris-Euphrates Basin, to take 
one illustration, serves Iraq, Syria and Turkey, 
with a combined population of 103 million. 
Turkey’s Southeast Anatolia Project, which 
encompasses the creation of 21 dams and 1.7 
million hectares of irrigated land, could reduce 
flows in Syria by about a third, creating win-
ners and losers within the basin area.3

In any country allocating water among 
users is a politically challenging task. Adding 
national borders to the equation complicates 

International rivers, lakes, 

aquifers and wetlands 

bind people separated by 

international borders
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governance, especially when competition for 
water is intensifying. In theory the optimal ap-
proach is to manage water in an integrated way 
across the whole basin, with countries trading 
agricultural resources, hydropower and other 
services according to their comparative advan-
tage in water use. To take an obvious example, 
hydropower is more cost-effective in sloping 
mountainous upper reaches, while irrigation 
produces better results in valleys and plains: 
trading hydropower for agricultural goods is 
one way of tapping into this comparative ad-
vantage. In practice most river basins lack in-
stitutions for resolving differences and coor-
dinating resource sharing, and factors such as 
trust and strategic concerns weigh heavily in 
government policy. 

Basin-sharing gives only a partial picture 
of hydrological interdependence. Countries 
vary in their dependence on shared systems. 
In some cases states that represent a small 
part of a basin in geographic terms are highly 

dependent in hydrological terms, while the 
opposite is also true. For example, Bangla-
desh accounts for only 6% of the Ganges-
Brahmaputra-Meghna Basin, yet the basin 
occupies three-quarters of the country.4 And 
while one-fifth of the Mekong Basin lies in 
China, the basin represents less than 2% of 
China’s territory. Farther downstream, more 
than four-fifths of Lao People’s Democratic 
Republic and nearly 90% of Cambodia are 
within the basin. 

Following the river

Most people are unaware of the human conse-
quences of the hydrological interdependence 
that binds countries. Yet this is part of a reality 
that shapes lives and opportunities. 

The Nile is one example of this reality. Some 
150 million people live in the Nile Basin—a 
water system that links the 96% of Egyptians 
who live in the Nile Valley and Delta with 

River	
basin

Number of 	
basin countries

Basin 	
countries

Danube 19 Albania, Austria, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Germany, 
Hungary, Italy, Macedonia, Moldova, Montenegro, Poland, Romania, Serbia, Slovakia, Slovenia, 
Switzerland, Ukraine

Congo 13 Angola, Burundi, Cameroon, Central African Republic, Congo, Democratic Republic of the 
Congo, Gabon, Malawi, Rwanda, Sudan, Tanzania, Uganda, Zambia

Nile 11 Burundi, Central African Republic, Democratic Republic of the Congo, Egypt, Eritrea, Ethiopia, 
Kenya, Rwanda, Sudan, Tanzania, Uganda

Niger 11 Algeria, Benin, Burkina Faso, Cameroon, Chad, Côte d’Ivoire, Guinea, Mali, Niger, Nigeria, 
Sierra Leone

Amazon 9 Bolivia, Brazil, Colombia, Ecuador, Guyana, Peru, Suriname, Venezuela and French Guiana

Rhine 9 Austria, Belgium, France, Germany, Italy, Liechtenstein, Luxembourg, Netherlands, Switzerland

Zambezi 9 Angola, Botswana, Democratic Republic of the Congo, Malawi, Mozambique, Namibia,  
Tanzania, Zambia, Zimbabwe

Lake Chad 8 Algeria, Cameroon, Central Africa Republic, Chad, Libya, Niger, Nigeria, Sudan

Aral Sea 8 Afghanistan, China, Kazakhstan, Kyrgyzstan, Pakistan, Tajikistan, Turkmenistan, Uzbekistan

Jordan 6 Egypt, Israel, Jordan, Lebanon, Occupied Palestinian Territories, Syria

Mekong 6 Cambodia, China, Lao People’s Democratic Republic, Myanmar, Thailand, Viet Nam

Volta 6 Benin, Burkina Faso, Côte d’Ivoire, Ghana, Mali, Togo

Ganges-Brahmaputra-
Meghna

6 Bangladesh, Bhutan, China, India, Myanmar, Nepal

Tigris-Euphrates 6 Iran, Iraq, Jordan, Saudi Arabia, Syria, Turkey

Tarim 5 (+1) Afghanistan, China, Chinese control claimed by India, Kyrgyzstan, Pakistan, Tajikistan

Indus 5 Afghanistan, China, India, Nepal, Pakistan

Neman 5 Belarus, Latvia, Lithuania, Poland, Russia

Vistula 5 Belarus, Czech Republic, Poland, Slovakia, Ukraine

La Plata 5 Argentina, Bolivia, Brazil, Paraguay, Uruguay

Source: Adapted from Wolf and others 1999.

Table 6.1	 International basins link many countries
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people living on the Ethiopian highlands and 
in northern Uganda, among other countires.5 
Water and silt, mainly from Ethiopia, have 
made a long ribbon of desert habitable and have 
sustained the Nile Delta. In a similar way the 
Jordan River links the people, livelihoods and 
ecosystems of Israel, Jordan and the Occupied 
Palestinian Territories through a common 
water source. 

Perhaps the easiest way to understand 
what hydrological interdependence means at a 
human level is to follow the course of a river. 
Consider the Mekong, one of the world’s major 
water systems (map 6.2). From its source on the 
Tibetan Plateau it drops 5,000 metres and flows 
across six countries before reaching its delta. 
More than a third of the population of Cambo-
dia, Lao PDR, Thailand and Viet Nam—some 
60 million people—live in the Lower Mekong 
Basin,6 using the river for drinking water, food, 
irrigation, hydropower, transportation and 
commerce. Millions more in China and Myan-
mar and beyond the boundaries of the basin 
benefit from the river.

 In the plains the river basin accounts for 
half the arable land in Thailand. Further down-
stream in Cambodia the Tonle Sap Lake, one of 
the world’s largest freshwater fisheries, is replen-
ished by the Mekong. Nearly half of Cambodia’s 
people benefit directly or indirectly from the 
lake’s resources.7 As the river approaches the sea, 
the Mekong Delta yields more than half of Viet 
Nam’s rice production and a third of its GDP.8 
Some 17 million people live in the Mekong Delta 
in Viet Nam. Beyond these human connections 
the river also powerfully demonstrates the scope 
for shared interest—and competition. 

Rivers are just one of the webs of water in-
terdependence. In many countries shared lakes 
are crucial for water security—and livelihoods. 
An estimated 30 million people depend on 
Lake Victoria—one-third of the combined pop-
ulation of Kenya, Tanzania and Uganda.9 An-
other 37 million live in the Lake Chad Basin.10 
Although Lake Victoria is the world’s most pro-
ductive freshwater fishery and Lake Chad yields 
three-quarters of the fish in the entire region, 
poverty rates among these populations are ex-
ceptionally high.11 It follows that lake manage-
ment has important implications for poverty 
reduction efforts. The same holds true for the 
Lake Titicaca Basin in Latin America. More 
than 2 million people live in the basin which 
spans Bolivia and Peru. Poverty levels there are 
estimated at more the 70%. Two Bolivian cities 
in the basin—El Alto and Oruro, with a quar-
ter of the country’s population—depend on the 
lake for their water needs.12
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Lakes pose specific challenges for coopera-
tion. They are less renewable than rivers, adding 
to competitive pressures. As “closed” but inter-
dependent ecosystems they are even more sen-
sitive to pollution and water withdrawals than 
rivers, with implications for the transmission of 
poor water quality. Other difficulties arise from 
classification disputes. The five states that share 
the Caspian cannot agree whether it is a sea or a 
lake. This legal dispute has implications for the 
management of the shared resource because of 
the different rules that apply. 

Unlike rivers and lakes, aquifers are invisible. 
They are also the repositories for more than 90% 
of the world’s fresh water—and like rivers and 
lakes they span borders.13 Europe alone has more 
than 100 transboundary aquifers. South Ameri-
ca’s Guaraní aquifer is shared by Argentina, Bra-
zil, Paraguay and Uruguay. Highly water-stressed 
Chad, Egypt, Libya and Sudan share the Nubian 
Sandstone aquifer. The Great Man-Made River, 
a system of two major pipelines buried under the 
sands of the Sahara, transfers water from this 
fossil aquifer to the Libyan coast to irrigate fields 
around Benghazi and Tripoli. The Mountain 
Aquifer that traverses Israel and the Occupied 
Palestinian Territories is critical to the water se-
curity of both sets of users. It is the main source 
of water for irrigation on the West Bank and an 
important source of water for Israel.

Cooperation over groundwater confronts 
governments with some obvious challenges.
Measurement problems make it difficult to 
monitor withdrawal rates for aquifers. Even 
when governments cooperate, groundwater 
can be exploited through private pumps, as wit-
nessed by the rapid depletion of water tables 
in South Asia. The ecological footprint of un-
regulated extraction of groundwater has impli-
cations for people across national boundaries. 
Excessive extraction by individual users can lead 
to a “tragedy of the commons”, the overexploi-
tation of a common resource past the point of 
sustainability. 

Within any country the overuse of ground-
water by one set of users can undermine the re-
source base for all. Overextraction of groundwa-
ter in the Indian state of Gujarat, for example, 
has posed a twin threat to agricultural produc-
ers by reducing water availability and increasing 
soil salinity (see chapter 4). Similar problems 
can emerge across borders. As aquifers sink be-
cause of overextraction on one side of a border, 
the gradual intrusion of sea water and arsenic, 
nitrates and sulphates, if left unchecked, can 
make groundwater unusable in neighbouring 
countries. This is what has happened to large 
parts of the aquifer in the Gaza Strip, where pol-
lution exacerbates already extreme problems of 
water scarcity. 

The costs of not cooperating

Why is transboundary water governance a 
human development issue? The answer to that 
question mirrors the answer to the same ques-
tion applied at a national level. How any one 
country navigates through competing interests 
in the management of scarce water resources has 
profound implications for poverty, for the dis-
tribution of opportunity and for human devel-
opment within its frontiers. Those implications 
are no less profound beyond the frontier.

Transmitting tensions 
down the river

Dependence on external flows is one obvious link 
between water and human development. Gov-
ernments and most people think of the water 
that flows through their countries as a national 
resource. Legally and constitutionally, that may 
be accurate. But much of what is perceived as 
“national water” is in fact shared water. 

Much of what is perceived 

as “national water” is 

in fact shared water



	 210	h uman de velopment report 2006

6

M
an

ag
in

g 
tr

an
sb

ou
nd

ar
y 

w
at

er
s

For some 39 countries, with a population 
of 800 million people, at least half their water 
resources originate beyond their borders (table 
6.2). Iraq and Syria rely for most of their water 
on the Tigris and Euphrates Rivers flowing out 
of Turkey. Bangladesh depends for 91% of its 
water on flows from India—to irrigate its crops 
and replenish its aquifers. The country’s farmers 
and agricultural labourers living in the Ganges-
Brahmaputra-Meghna Basin are the end users 

of water that has traversed thousands of miles 
and the borders of five countries. Similarly, 
Egypt depends almost entirely on external water 
sources delivered through the Nile but originat-
ing in Ethiopia.

In all these cases even modest changes in 
water use upstream can profoundly affect all as-
pects of human development. Water priorities 
can look very different from different sides of 
the border. One-fifth of Turkey’s irrigable land 
is in the eight southeastern provinces where the 
Tigris and Euphrates Rivers originate. Against 
this backdrop it is not difficult to appreciate the 
Southeast Anatolia Project’s importance to Tur-
key. But one in five Syrians also live in the area 
surrounding the Euphrates, and the two rivers 
flow past Iraq’s two most populous cities, Bagh-
dad and Basra. Managing rival claims in a way 
that balances national interests with wider re-
sponsibilities requires a high order of political 
leadership.

Growing demands on shared rivers have 
clear spillover effects. When the Ili and Irtysh 
Rivers that flow from China to Kazakhstan 
shrink because of diversions to agriculture 
and industry in China, downstream Kazakh-
stan sees a threat to its national interests. That 
threat was partly addressed through an agree-
ment on the Irtysh between the two countries 
signed in 2001. However, the agreement is 
weak and does not address the core problem 
of how to manage annual variations in water 
flow. 

Region
Countries receiving between 	
50% and 75% of their water from external sources

Countries receiving more than 	
75% of their water from external sources

Arab States Iraq, Somalia, Sudan, Syrian Arab Republic Bahrain, Egypt, Kuwait

East Asia  
and the Pacific

Cambodia, Viet Nam

Latin America  
and the Caribbean

Argentina, Bolivia, Paraguay, Uruguay

South Asia Bangladesh, Pakistan

Sub-Saharan Africa Benin, Chad, Congo, Eritrea, Gambia, Mozambique, Namibia Botswana, Mauritania, Niger

Central and Eastern 
Europe and CIS

Azerbijan, Croatia, Latvia, Slovakia, Ukraine, Uzbekistan Hungary, Moldova, Romania, Serbia and Montenegroa, 
Turkmenistan

High-income OECD Luxembourg Netherlands

Others Israel

a. While Serbia and Montenegro separated into independent states in June 2006, disaggregated data on external water resources were not available for the two countries at 
the time of printing. 
Source: FAO 2006.

Table 6.2	 Thirty-nine countries receive most of their water from outside their borders

Country

Total water 	
withdrawal as 
a share of total 

renewable water 
resources	

(%)

Total external 
water resources 

as a share of 
total renewable 
water resources	

(%)

Kuwait 2,200 100

United Arab Emirates 1,553 0

Saudi Arabia 722 0

Libyan Arab  
Jamahiriya

 
711

 
0

Qatar 547 4

Bahrain 259 97

Yemen 162 0

Oman 138 0

Israel 123 55

Egypt 117 97

Uzbekistan 116 68

Jordan 115 23

Barbados 113 0

Malta 100 0

Turkmenistan 100 94

Source: FAO 2006.

Table 6.3	 Countries are withdrawing 
water faster than it 
is replenished



	h uman de velopment report 2006	 211

6

M
anaging transboundary w

aters

Competition is not restricted to devel-
oping countries. As the Colorado and Rio 
Grande Rivers have shrivelled in their lower 
reaches through diversions for industry, ag-
riculture and towns, Mexico receives almost 
none of their water. This has been a long-run-
ning source of tension in negotiations between 
Mexico and the United States.

Nowhere is the problem of transbound-
ary water management as evident as in coun-
tries facing scarcity. Fifteen countries, most 
in the Middle East, annually consume more 
than 100% of their total renewable water 
resources. Groundwater and lake depletion 
cover the deficit, often placing pressure on 
transboundary water resources (table 6.3). 
Some of the most densely populated trans-
boundary basins—in South Asia, parts of 
Central Asia and the Middle East—also en-
counter water stress. In these cases greater 
recourse to shared water to cover deficits 
can have major ramifications for human 

development elsewhere—and for political 
relations between states.

Shrinking lakes, drying rivers

Mismanagement of international water basins 
threatens human security in some very direct 
ways. Shrinking lakes and drying rivers affect 
livelihoods in agriculture and fisheries, dete-
riorating water quality has harmful conse-
quences for health, and unpredictable disrup-
tions in water flows can exacerbate the effects 
of droughts and floods.

Some of the world’s most visible environ-
mental disasters bear testimony to the human 
development costs of noncooperation in trans-
boundary water management. Lake Chad is 
one such case (map 6.3). Today the lake is one-
tenth the size it was 40 years ago. Failed rains 
and drought have been major factors—but so 
has human agency.14 Between 1966 and 1975, 
when the lake shrank by a third, low rainfall 
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was almost entirely to blame. But between 
1983 and 1994 irrigation demands quadru-
pled, rapidly depleting an already shrinking 
resource and setting in train rapid losses of 
water. 

Weak cooperation among the Lake Chad 
basin countries offers part of the explana-
tion. Environmental decline and the erosion 
of livelihoods and productive potential have 
gone hand in hand. Overfishing is now insti-
tutionalized, with scant regard to rules meant 
to regulate use among Chad, Cameroon, Niger 
and Nigeria.15 Badly planned irrigation proj-
ects have also contributed to the crisis. Dams 
on the Hadejia River in Nigeria have threat-
ened downstream communities dependent on 
fishing, grazing and flood recession farming, 
and agreements to guarantee water flows have 
lagged in implementation.16 The Komadougou-
Yobe River system shared by Niger and Nigeria 
used to contribute 7 cubic kilometres to Lake 
Chad. Today, with water impounded in reser-
voirs, the system provides less than half a cubic 
kilometre, severely affecting the northern part 
of the lake basin.17 Elsewhere, dykes built in 
the late 1970s on the Logone River in Camer-
oon disrupted small farmers’ livelihoods in the 
downstream wetlands: within two decades cot-
ton yields had fallen by a third and rice yields by 
three-fourths.18

The environmental consequences of 
unsustainable water use can eventually feed 
back to disrupt infrastructure investments. 
The Southern Chad Irrigation Project, an am-
bitious scheme started in 1974, barely accom-
plished a tenth of its target of irrigating 67,000 
hectares in Nigeria. Over time, as water flows 
in the rivers declined, the drying canals became 
clogged with typha australis plants, the pre-
ferred nesting ground of the quelea, a bird that 
now destroys vast quantities of rice and other 
foodgrain crops. As the lake shrank competi-
tion intensified between nomadic herders and 
settled farmers, large-scale and small-scale users 
and upstream and downstream communities. 
Riparian communities have relocated closer to 
the water, crossing into areas formerly covered 
by the lake where national boundaries were un-
marked, leading to further territorial disputes. 

Dwarfing Lake Chad on the scale of human-
caused environmental disasters is the Aral Sea. 
Half a century ago technological ingenuity, ide-
ological zeal and political ambition persuaded 
Soviet planners that the Syr Darya and the Amu 
Darya, the great rivers of Central Asia, were 
being wasted. These rivers were carrying the 
snowmelt from high mountains into the closed 
basin of the Aral Sea, then the world’s fourth 
largest lake. Diverting the water into produc-
tion was seen as a route to greater wealth, with 
the loss of the Aral Sea a small price to pay. As 
one contemporary authority put it: “The dry-
ing up of the Aral Sea is far more advantageous 
than preserving it…. Cultivation of cotton alone 
will pay for the existing Aral Sea [and] the dis-
appearance of the Sea will not affect the region’s 
landscape.”19

The diversion of water to support cotton 
through an inefficient irrigation system stran-
gled the Aral Sea. By the 1990s it was receiving 
less than one-tenth of its previous flow—and 
sometimes no water at all. At the end of the de-
cade it was some 15 metres below its 1960 level 
and had become two small, highly saline seas 
separated by a land bridge. The demise of the 
sea has been a social and environmental disaster 
(map 6.4).20

The independence of the Central Asian 
states has failed to stem the crisis. In fact, their 
noncooperation has sustained a steady deterio-
ration in indicators of livelihoods, health and 
well-being. Cotton yields have fallen by a fifth 
since the early 1990s, but the overuse of water 
continues. The loss of four-fifths of all fish spe-
cies has ruined the once vibrant fishing industry 
in downstream provinces. 

The consequences for health have been just 
as bad. People in Qyzlorda in Kazakhstan, 
Dashhowuz in Turkmenistan and Karakal-
pakstan in Uzbekistan receive water contami-
nated with fertilizers and chemicals, unsuit-
able for human consumption or agriculture. 
Infant mortality rates have reached 100 per 
1,000 live births in some regions—higher than 
the average for South Asia. Some 70% of the 
1.1 million people in Karakalpakstan suffer 
from chronic maladies—respiratory illnesses, 
typhoid fever, hepatitis and oesophageal 

Some of the world’s most 

visible environmental 

disasters bear testimony 

to the human development 

costs of noncooperation 

in transboundary 

water management
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cancers. The Aral Sea is a stark reminder of 
how ecosystems can wreak revenge for human 
folly—rising wealth was a catalyst not for 
human progress but for a setback in regional 
human development.

But even here there is an embryonic good 
news story. Since 2001 in a joint project with 
the World Bank, Kazakhstan has built the Kok-
Aral Dam and a series of dykes and canals to 
rehabilitate water levels in the northern (and 
eventually southern) parts of the Aral Sea. The 
project is already yielding benefits: the northern 
sea’s area has expanded by a third, and water lev-
els have risen from 98 feet to 125.21 If progress 

continues, prospects for rehabilitating fishing 
communities and restoring sustainability are 
promising. If other basin countries also get in-
volved, the scope for basinwide rehabilitation 
would increase greatly.

Lake Chad and the Aral Sea illustrate in an 
extreme way what happens when water flows are 
radically changed. In both cases water shortages 
have been a central part of the problem. How-
ever, water scarcity has been engineered—lit-
erally in the Aral Sea—through human inter-
vention and diversion, highlighting the role of 
policies in fostering unsustainable water use 
patterns.

The shrinking Aral Sea: the environmental costs of cottonMap 6.4
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Source: Scientific Information Center of Interstate Coordination Water Commission; International Fund for Saving the Aral Sea; World Bank; National 
Aeronautics and Space Administration; United States Department of the Interior 2001; European Space Agency; Rekacewicz 1993.

In 1989–90 the Aral Sea
separated into two parts:

the Large Aral and the Small Aral

Between November 2000 and June 
2001 Vozrojdeniya Island joined the 
mainland to the south
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Like lakes, rivers are a source of life. But 
they can also export pollution to other coun-
tries. The dumping of effluents from metal and 
chemical plants in the Ili and Irtysh Rivers has 
made the waters almost unfit for human con-
sumption in large parts of Kazakhstan. Simi-
larly, problems have emerged in the Kura-Araks 
Basin, within the territories of Armenia, Azer-
baijan and Georgia. The basin supports 6.2 
million people in the densest concentration of 
municipal and industrial areas in the Trans-

Caucasus region. Underdeveloped legislation 
at a regional level, fragmented water monitor-
ing and the lack of regional cooperation mecha-
nisms—none of which can be resolved indepen-
dently—make water pollution a severe problem 
for all three countries.22

Disaster can be a catalyst for cooperation. 
Ukraine occupies more than half the Dnieper 
Basin, which it shares with Belarus and Russia. 
Rapid industrialization has brought the third 
largest river in Europe under intense pressure: 

Central Asian countries are locked in a web of hydrological interde-

pendence. The Syr Darya and Amu Darya basins link Kazakhstan, 

Kyrgyzstan, Tajikistan and Uzbekistan in a water-energy nexus vital 

to their human development prospects—prospects severely under-

mined by weak cooperation.

That nexus can best be understood by following the flow of 

the rivers. The water in the Syr Darya’s upper reaches flows rap-

idly down steep elevations. The huge Toktogul Reservoir in Kyr-

gyzstan was used in the 1970s to store water and even out flows 

of irrigation water between dry and wet seasons in Uzbekistan 

and southern Kazakhstan. In the Soviet era some three-quarters 

of the water would be released in the summer months and one-

quarter in the winter. Electricity generated by releases in the sum-

mer months was also exported, with Kyrgyzstan receiving gas in 

exchange from Kazakhstan and Uzbekistan to help meet winter 

energy demands.

Since independence this structure of cooperation has broken 

down. After the liberalization of markets energy trade was put on 

a commercial footing, with Kyrgyz authorities having to pay world 

prices for fuel imports. The authorities began to increase winter re-

leases from the Toktogul Reservoir to generate electricity, reducing 

the flow available for irrigation in Kazakhstan and Uzbekistan in the 

summer months. During the 1990s summer releases declined by 

half, leading to acute irrigation water shortages.

Negotiations for sharing water and energy began in 1992 but 

have achieved little. While downstream and upstream states ac-

knowledge that upstream storage is an economic service and that 

a barter exchange of water for electricity and fossil fuels has to be 

developed, it has proven difficult to reach agreement on volumes 

and prices. In 2003 and 2004 governments were unable to agree 

even on minimal annual plans.

What has noncooperation meant for national policies? In Uz-

bekistan it has led to policies to increase self-reliance and reduce 

dependence on the Toktogul Reservoir. The construction of reser-

voirs capable of storing 2.5 billion cubic metres of water is part of 

the strategy. Kazakhstan has also developed a national response to 

a regional problem and is exploring the option of building a 3 billion 

cubic metre reservoir at Koserai.

With abundant water Kyrgyzstan is pursuing self-sufficiency 

in energy. Authorities are exploring the construction of two new 

dams and hydropower plants that would generate enough elec-

tricity for national self-reliance plus a surplus for export, but the 

$2.3 billion price tag is 1.2 times the country’s GNI. An alterna-

tive is to develop a lower cost thermal power plant to meet win-

ter energy needs. A more economic option, it cuts against the 

grain of national policies for energy self-sufficiency. The plant 

would increase Kyrgyz dependence on natural gas supplies 

from Uzbekistan, which are periodically suspended unilaterally. 

Weak cooperation in this case is a barrier to enhanced efficiency 

through trade.

The inability to agree on cooperative solutions has created 

a “lose-lose” scenario for all parties. It has forced countries into 

suboptimal strategies for developing alternative infrastructure, with 

potentially large economic losses. The World Bank estimates that 

Uzbekistan would gain $36 million and Kazakhstan $31 million from 

operating the Toktogul Reservoir for irrigation instead of power. 

The incremental costs borne by Kyrgyzstan would amount to $35 

million. The simple cost-benefit story is that the basin as a whole 

would gain $32 million from cooperation, with all countries gaining 

if the downstream states compensate Kyrgyzstan.

Elsewhere, Tajikistan has the potential to become the world’s 

third largest producer of hydropower. But it is held back because 

lack of cooperation between countries makes international financial 

institutions reluctant to lend for hydropower projects.

So, if the drive for self-sufficiency is inflicting heavy economic 

costs across the basin, and if the economic benefits of cooperation 

are so substantial, what is holding back the Central Asian coun-

tries? In a word, politics. Effective transboundary water manage-

ment requires constructive dialogue and negotiations to identify 

“win-win” scenarios and to develop the financing and wider co-

operative strategies to achieve them. That dialogue has been con-

spicously absent in the region.

Box 6.1	 Beyond the river—the costs of noncooperation in Central Asia

Source: Greenberg 2006; Micklin 1991, 1992, 2000; Peachey 2004; UNDP 2005a; Weinthal 2002, 2006.
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less than a fifth of the water flow entering 
Ukraine now reaches the Black Sea. Pollution 
is endemic, with excessive use of fertilizers, un-
regulated waste dumping from uranium mining 
and wastewater all contributing. It was not until 
the Chernobyl disaster, which led to radioactive 
caesium deposits in reservoirs and increased risk 
of exposure to radioactivity all the way down 
to the Black Sea, that governments responded 
to the challenge of improving river quality.23 In 
both the Dnieper and Kura-Araks Basins steps 
have been taken to promote cooperation, start-
ing with environmental diagnoses and action 
programmes, but rehabilitating the rivers will 
take a long time.

The timing of water f lows is another 
transboundary issue for human develop-
ment. Secure livelihoods depend on a pre-
dictable supply of water. The use of water in 
one country can affect the timing of delivery 
for downstream users, even if the volume of 
water is unchanged. Upstream hydropower 
is an example. In Central Asia Kyrgyzstan 
can control the timing and availability of 
water downstream, while Uzbekistan and 
Kazakhstan depend on releases for irriga-
tion. The breakdown of an old Soviet system 

for transferring gas from Kazakhstan and 
Uzbekistan led Kyrgyzstan to pursue self-
sufficiency in winter electricity generation. 
To generate hydropower it now restricts the 
f low of water from the Toktogul Reservoir in 
the summer months but causes f loods down-
stream in the winter—a central concern in 
regional water negotiations (box 6.1).

Transboundary water management can in-
fluence water availability in other ways. Israel, 
Jordan and the Occupied Palestinian Territo-
ries are located in one of the world’s most water-
scarce areas—and share a large proportion of 
their water. The Palestinian population relies 
almost totally on transboundary water, most of 
it shared with Israel (box 6.2). But the common 
resources are unequally shared. The Palestinian 
population is half the size of Israel’s, but con-
sumes only 10%–15% as much water. On the 
West Bank Israeli settlers consume an average of 
620 cubic metres per person annually and Pales-
tinians less than 100 cubic metres. Water short-
ages in the Occupied Palestinian Territories, a 
major constraint on agricultural development 
and livelihoods, are also a source of perceived 
injustice because current water use rules lock in 
unequal access to shared aquifers. 

The case for cooperation

Shared water always has potential for compe-
tition. The English language reflects this: the 
word rival comes from the Latin rivalis, mean-
ing one using the same river as another. Ripar-
ian countries are often rivals for the water they 
share. Considering the importance of water to 
national development, each country will have 
its own national agenda for using an interna-
tional river. The starting point for any consid-
eration of the scope for cooperation has to be a 
recognition that sovereign countries have obvi-
ous, rational and legitimate agendas for deriving 
maximum benefits from water.

The rules of the game 

Within countries water use is governed through 
institutions, laws and norms developed through 
political processes of varying degrees of trans-
parency. The institutions, laws and norms for 
governing water that crosses borders are less 
well defined.

One of the most important facets of 
transboundary water management is state 
sovereignty. In disputes over shared rivers 
with Mexico the United States adopted the 
Harmon Doctrine in 1895. An absolutist 
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Nowhere are the problems of water governance as starkly dem-

onstrated as in the Occupied Palestinian Territories. Palestinians 

experience one of the highest levels of water scarcity in the world. 

Physical availability and political governance of shared water both 

contribute to scarcity. 

On a per capita basis people living in the Occupied Palestin-

ian Territories have access to 320 cubic metres of water annu-

ally, one of the lowest levels of water availability in the world and 

well below the threshold for absolute scarcity. The unequal dis-

tribution of water from aquifers shared with Israel, a reflection of 

asymmetric power relations in water management, is part of the 

problem. With rapid population growth declining water availability 

is a tightening constraint on agriculture and human use.

Unequal sharing is reflected in very large discrepancies in 

water use between Israelis and Palestinians. The Israeli popula-

tion is not quite twice the size of the Palestinian population, but 

its total water use is seven and a half times higher (figure 1). In 

the West Bank Israeli settlers use far more water per capita than 

Palestinians and more than Israelis in Israel (figure 2): nearly nine 

times as much water per person as Palestinians. By any stan-

dards, these are large disparities.

What explains the inequalities? Palestinians do not have es-

tablished rights to the waters of the Jordan River—the main sur-

face water source. This means that nearly all of the water needs 

in the Occupied Palestinian Territories are met by groundwater 

aquifers. The rules governing extraction from these aquifers have 

a major influence on access to water. 

Management of the western and coastal aquifers demon-

strates the problem. Part of the Jordan Basin, the western aqui-

fer is the single most important source of renewable water for 

the Occupied Palestinian Territories. Nearly three-quarters of the 

aquifer is recharged within the West Bank and flows from the 

West Bank towards the coast of Israel. Much of this water is un-

used by the Palestinians. One reason: Israeli representatives on 

the Joint Water Committee stringently regulate the quantity and 

depth of wells operated by Palestinians. Less stringent rules are 

applied to Israeli settlers, enabling them to sink deeper wells. 

With only 13% of all wells in the West Bank settlers account for 

about 53% of groundwater extraction. Water not used in the Oc-

cupied Palestinian Territories eventually flows under Israeli terri-

tory and is extracted by wells on the Israeli side (see map). 

There are similar problems with the waters of the Coastal 

Basin. These barely reach the Gaza Strip because of high rates 

of extraction on the Israeli side. The result: extraction rates from 

shallow aquifers within the Gaza Strip far exceed the recharge 

rates, leading to increasing salinization of water resources. 

Limitations on access to water are holding back develop-

ment of Palestinian agriculture. Although the sector represents a 

shrinking share of the Palestinian economy—estimated at roughly 

15% for income and employment in 2002—it is nonetheless cru-

cial to the livelihoods of some of the poorest people. Irrigation 

Box 6.2	 Water rights in the Occupied Palestinian Territories
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sovereignty model, the Harmon Doctrine 
advocated that, in the absence of contrary 
legislation, states should be free to use the 
water resources in their jurisdiction without 
regard to effects beyond their borders. Vari-
ants of this approach survive in the national 
legislation of many countries. The 2001 Par-
liamentary Law in Kazakhstan declares that 

all water resources originating within its ter-
ritory are its property. 

The essentially competing principle of ab-
solute territorial integrity suggests that down-
stream riparians have the right to receive the 
natural flow of a river from upstream riparians. 
Downstream states sometimes cite the allied 
principle of “prior appropriation”, or the idea 

is currently underdeveloped, with less than a 

third of potential area covered because of the 

lack of water. 

The underdevelopment of water resources 

means that many Palestinians depend on 

water deliveries from Israeli companies. This 

is a source of vulnerability and uncertainty be-

cause supplies are frequently interrupted dur-

ing periods of tension. 

The construction of the controversial 

Separation Wall threatens to exacerbate 

water insecurity. Construction of the wall has 

resulted in the loss of some Palestinian wells 

and the separation of farmers from their fields, 

especially in highly productive rainfed areas 

around the Bethlehem, Jenin, Nablus, Qalqi-

lya, Ramallah and Tulkarem governorates.

Conditions in the Occupied Palestinian 

Territories stand in contrast to the more coop-

erative arrangements that have emerged else-

where. Since the peace agreement of 1994 

Israel and Jordan have collaborated to build 

water storage facilities in Lake Tiberias, which 

has improved water allocation for Jordanian 

farmers. The institutional structure has also 

helped in arbitrating disputes arising over sea-

sonal and annual variations in water flow, even 

though this was not originally covered by the 

agreement. Elsewhere, the Middle East Desal-

inization Research Centre, based in Muscat, 

Oman, has been successfully promoting mul-

tilateral research into effective desalinization 

techniques for more than a decade. Its council 

has representatives from the European Com-

mission, Israel, Japan, Jordan, the Republic 

of Korea, the Netherlands, the Palestinian Na-

tional Authority and the United States. 

Perhaps more than in any other setting, water security in relations between Israel and the Occupied Palestinian Territories is bound up 

in wider problems of conflict and perceptions of national security. Yet water is also a powerful symbol of the wider system of hydrological 

interdependence that links all parties. Managing that interdependence to enhance equity could do much for human security.

Box 6.2	 Water rights in the Occupied Palestinian Territories (continued)

Source: Elmusa 1996; Feitelson 2002; Jägerskog and Phillips 2006; MEDRC 2005; Nicol, Ariyabandu and Mtisi 2006; Phillips and others 2004; Rinat 2005; 
SUSMAQ 2004; SIWI, Tropp and Jägerskog 2006; Weinthal and others 2005.
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that past use establishes a right to future use of 
the same amount of water, to contest absolute 
sovereignty approaches.24

In practice most governments accept that 
absolutist approaches to water rights are an un-
helpful guide to policy design. After decades of 
consideration principles for sharing water were 
codified in the 1997 UN Convention for the 
Non-Navigational Use of Shared Watercourses, 
building on the 1966 Helsinki Rules. The core 
principles are “equitable and reasonable utilisa-
tion”, “no significant harm” and “prior notifi-
cation of works”. The broad idea is that gover-
nance of international watercourses should be 
developed by taking into account the effects of 
use on other countries, the availability of alter-
native water sources, the size of the population 
affected, the social and economic needs of the 
watercourse states concerned, and the conserva-
tion, protection and development of the water-
course itself.

The application of these principles is fraught 
with difficulty, partly for the obvious reason 
that they do not provide tools for resolving 
competing claims. Upstream users can cite so-
cial and economic needs as grounds for con-
structing dams for hydropower, for example. 
Downstream states can oppose these measures, 
citing their own social and economic needs and 
existing use. The difficulty associated with com-
peting principles and the concern over national 
sovereignty help explain why only 14 countries 
are party to the UN convention. Nor is there a 
practical enforcement mechanism—in 55 years 
the International Court of Justice has decided 
only one case on international rivers.

Yet for all its limitations the 1997 conven-
tion does set out principles central to human 
development. It provides a framework for put-
ting people at the centre of transboundary water 
governance. Equally important is the 1992 UN 
Economic Commission for Europe Convention 
on Protection and Use of Transboundary Water-
courses and International Lakes (ECPUTW). 
This convention focuses more on water quality, 
explicitly considering the river basin as a single 
ecological unit. The 1992 convention also em-
phasizes member states’ responsibilities based on 
current water needs rather than historical water 

use—an important human development prin-
ciple. The ECPUTW is already in force and has 
the potential to become global if 23 countries 
that are not members of the Economic Commis-
sion for Europe sign up: 4 have already done so. 
Yet for all the intuitive appeal of both conven-
tions the political challenge is to operationalize 
these frameworks amid the real world problems 
of water governance.

On the river and beyond the river

The case for cooperation, along with the mecha-
nisms for achieving it, will inevitably vary across 
international shared water systems. At its most 
basic level cooperation implies acting in a man-
ner that minimizes the adverse consequences 
of competing claims while maximizing the 
potential benefits of shared solutions. Taking 
the principle that states seek to pursue rational 
and legitimate self-interest as a starting point, 
cooperation will occur only if the anticipated 
benefits exceed the costs of noncooperation. 
Enlightened self-interest can help identify and 
broaden the range of potential benefits.

One helpful framework for thinking 
about transboundary water governance has 
identified four layers of potential gains from 
cooperation:25 
•	 Benefits to the river.
•	 Benefits from the river.
•	 Benefits because of the river.
•	 Benefits beyond the river.

Benefits to the river
Conserving, protecting and developing rivers 
can generate benefits for all users. In Europe the 
Rhine Action Plan, launched in 1987, marks the 
latest phase in cooperation to enhance the qual-
ity of the river in the interests of all users. The 
plan marks the culmination of more than half 
a century of incremental change, with France, 
Germany, the Netherlands and Switzerland 
gradually developing a response commensurate 
with the scale of the threat to their shared inter-
ests (box 6.3). 

In poorer regions of the world maintaining 
the integrity of river systems can generate pro-
found benefits for livelihoods. One illustration 
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is the prevention or reversal of problems such 
as the degradation of upstream watersheds 
and the mining of groundwater that expose 
downstream users to risks of floods or water 

shortages. The 2000 and 2001 flooding of the 
Limpopo and Save Rivers had harsh impacts 
on poor people living in the most vulnerable 
parts of the floodplains in Mozambique. Soil 

Rivers connect people and livelihoods across national borders. 

Clean rivers are a public good—polluted rivers are vehicles for the 

transfer of public bads across borders. European history shows the 

benefits of investing in rivers as regional public goods.

The Rhine. The Rhine River, one of Europe’s great river sys-

tems, flows down from the Swiss Alps and tracks through eastern 

France into Germany’s Ruhr Valley and the Netherlands. Even in the 

early 19th century the river was a byword for pollution. In 1828 a 

visit to the city of Cologne prompted Samuel Coleridge to write:

The river Rhine, it is well known

Doth wash your city of Cologne

But tell me, Nymphs, what power divine

Shall henceforth wash the river Rhine?

No power, divine or terrestrial, washed the river. As industri-

alization developed, the Rhine became a vast sink for pollution. 

It carried off the wastes from Switzerland’s chemical industries, 

France’s potash industry and Germany’s metallurgical and coal in-

dustries, transferring them to the Netherlands. Between 1900 and 

1977 concentrations of chromium, copper, nickel and zinc rose to 

toxic levels. Fish almost disappeared from the middle and upper 

Rhine by the 1950s. Apart from poisoning the river, pollution from 

French and German industry was threatening drinking water and 

the flower industry in the Netherlands.

The clean-up began after the Second World War. In 1950 

France, Germany, Luxembourg, the Netherlands and Switzerland 

established the International Commission for the Protection of 

the Rhine (ICPR). It focussed initially on research and data col-

lection, but in the mid-1970s two agreements were concluded on 

chemical pollution and chlorides. These were aimed at reducing 

pollution in France and Germany, though early cooperation was 

difficult. Germany, the Netherlands and Switzerland agreed to 

contribute 70% of the costs of reducing chloride emissions in 

France. But facing strong domestic opposition, the French gov-

ernment refused to place the convention before Parliament for 

ratification.

An environmental crisis in late 1986—a fire in a Swiss chemi-

cal plant—spurred the next round of cooperation. By May 1987 the 

Rhine Action Plan had been developed. Targets were set for deep 

cuts in pollution. When floods occurred in 1993 ICPR activities ex-

panded to include flood protection. The following year a new Rhine 

Treaty was signed, and in 2001 the 2020 Programme for Sustain-

able Development of the Rhine was adopted. 

The ICPR is now an effective intergovernmental body to which 

member states must report their actions. It has a plenary assem-

bly, secretariat and technical bodies—and considerable political 

authority through a ministers conference, which can make politi-

cally binding decisions. Nongovernmental organizations have ob-

server status, which facilitates public participation. Such coopera-

tive structures and institutions take time to develop, and they work 

best with high-level political leadership.

The Danube. Perhaps more than any other river the Danube 

reflects the turbulent history of 20th century Europe. On the eve of 

the First World War the major basin country was the Austro-Hun-

garian Empire. At the end of the Second World War most of the 

Danube riparians became part of the Soviet bloc. With the breakups 

of Czechoslovakia, the Soviet Union and Yugoslavia the Danube 

became the most internationalized basin in the world. 

The end of the cold war and the later accession of several basin 

countries to the European Union made possible a basinwide ap-

proach to international cooperation. In February 1991 all the basin 

states agreed to develop the Convention on the Protection and 

Management of the River. In 1994 the Danube Convention was 

signed, and the International Commission for the Protection of the 

Danube River (ICPDR) was established, coming into force in Oc-

tober 1998. Serbia and Montenegro acceded to the treaty in 2002, 

Bosnia and Herzegovina in 2004.

The institutional foundation for the ICPDR is a conference of all 

involved countries, a plenary commission, nine expert and working 

groups and a permanent secretariat in Vienna. The commission’s 11 

observers include several professional organizations, the Danube 

Environment Forum, the Worldwide Fund for Nature and the Inter-

national Association of Water Supply Companies in the Danube 

River Catchment Area.

Since 2001, when the Danube-Black Sea Strategic Partnership 

for Nutrient Reduction commenced, the Global Environment Facili-

ty’s investment of about $100 million has leveraged nearly $500 mil-

lion in cofinance with additional investments in nutrient reduction by 

the European Union, the European Bank for Reconstruction and De-

velopment and others totaling $3.3 billion. The Black Sea and Dan-

ube River ecosystems are already showing signs of recovery from the 

serious eutrophication of the 1970s and 1980s. Oxygen depletion has 

been almost nonexistent in recent years. And the diversity of species 

has roughly doubled from 1980 levels. The Black Sea ecosystem is 

well on its way to conditions observed during the 1960s.

The Danube shows how deep institutional cooperation can un-

lock a wide range of mutually reinforcing benefits across borders. 

As governments and the public in riparian countries have seen the 

benefits of cooperation emerging, so the authority and legitimacy 

of these institutions have strengthened. But successful cooperation 

has taken large investments of both financial and political capital.

Box 6.3	 European experience with river basin management: the Rhine and the Danube Rivers

Source: Barraqué and Mostert 2006.
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erosion, the loss of tree cover on slopes and ex-
cessive water use upstream contributed to the 
severity of the floods. Cooperation between 
states to address these problems reflects the 
perception of shared risk and mutual benefits 
offered by river systems.

Benefits from the river
The fact that water is a finite resource gives rise 
to a general perception that sharing is a zero 
sum game. That perception is flawed in impor-
tant respects. The management of water in river 
basins can be developed to expand the size of 
the overall benefit, with water use optimized to 
increase irrigated land, power generation and 
environmental benefits. 

Cooperation at the basin level can promote 
efficient techniques for water storage and dis-
tribution, expanding irrigation acreage. The 
Indus Waters Treaty of 1960 was the precursor 
to the massive expansion of irrigation works 
in India, which in turn played an important 
role in the green revolution. On the Senegal 
River Mali, Mauritania and Senegal are co-
operating to regulate river flows and generate 
hydropower through co-owned infrastruc-
ture. In Southern Africa Lesotho and South 
Africa are cooperating in the construction 
of infrastructure on the Orange River in the 
Lesotho Highlands Project, providing South 
Africa with low-cost water and Lesotho with 
a flow of finance to maintain watersheds.26 In 
South Asia India financed the Tala hydroelec-
tric plant in Bhutan, gaining a source of energy 
while Bhutan gained guaranteed access to the 
Indian energy market. 

Brazil and Paraguay provide an example of 
the potential benefits to be unlocked through 
trade and cooperation. The Itaipu Accord of 
1973 ended a 100-year long boundary dispute 
with an agreement to jointly build the giant 
Guairá-Itaipu hydroelectric complex. Financed 
largely by Brazilian public investment, the 
Itaipu Dam in the Paraná-La Plata Basin has 
18 generators with a capacity of 700 megawatts 
each, making it one of the largest hydropower 
plants in the world. Managed through Itaipu 
Binacional, a company jointly owned by the 
two governments, the plant meets almost all of 

Paraguay’s energy needs, maintains an industry 
that is now the single largest source of foreign 
exchange earnings and accounts for a quar-
ter of Brazil’s electricity consumption.27 Both 
countries have gained through cooperation. The 
contrast with Central Asia, where a failure to 
cooperate has generated large losses, is striking.

Benefits because of the river
Gains from cooperation can include the costs 
averted by reducing tensions and disputes 
between neighbours. Strained interstate relations 
linked to water management can inhibit regional 
cooperation across a broad front, including trade, 
transport, telecommunications and labour mar-
kets. As two commentators put it, “in some 
international river basins, little flows between 
the basin countries except the river itself.”28 It is 
always difficult to distinguish the effects of water 
governance from the wider dynamics shaping 
relations between states, but in some cases the 
costs of noncooperation can be high, especially 
in environments marked by overlapping concerns 
over water scarcity and national security. Obvious 
examples include the Euphrates, Indus and Jor-
dan Basins. Benefits from cooperation because of 
the river are inherently difficult to quantify, but 
the human and financial costs of noncooperation 
can be very real. 

Benefits beyond the river
Increasing the benefits from the river and 
decreasing the costs arising because of the river 
can unlock a wider potential for human devel-
opment, economic growth and regional cooper-
ation. To some degree this is happening through 
river basin initiatives.

Cooperative approaches to river systems can 
also generate less tangible political benefits. The 
Nile Basin Initiative links Egypt politically and 
economically to poor countries in Sub-Saharan 
Africa. These links have the potential to cre-
ate spillover benefits. For example, the politi-
cal standing that Egypt has acquired through 
the Nile Basin Initiative could reinforce its 
emergence as a partner and champion of Afri-
can interests at the World Trade Organization. 
Apart from the economic and security benefits 
of cooperation, the international standing of 
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countries can be affected by perceptions of how 
equitably and fairly they govern water with 
weaker neighbours.

No single institutional framework offers a 
blueprint for unlocking the benefits of trans-
boundary cooperation. At a minimal level co-
operation aimed at bringing benefits to the river 
can range from defensive actions to more pro-
active measures. A disastrous fire in a chemical 
warehouse near Basel, Switzerland, set the scene 
for deeper cooperation on the Rhine. But as ri-
parians seek to move from minimal to optimal 
cooperation strategies, inevitably a dynamic po-
litical interaction develops between water gov-
ernance and political cooperation. 

Within the European Union political and 
economic integration has facilitated ambitious 
new approaches to river basin management. The 
European Water Framework Directive of 2000 
is one of the boldest shared water management 
frameworks. Its key objective is to achieve a “good 
status” for all European waters by 2015: meeting 
water quality standards, preventing overexploita-
tion of groundwater and preserving aquatic eco-
systems. As part of the directive states are required 
to designate “river basin districts” for the devel-
opment of management plans and programmes 
covering a six-year period. For international ba-
sins it is even stipulated that EU members should 
coordinate with non-EU members. And while all 
these occur, the active participation of commu-
nity representatives must be ensured. 

The state of cooperation

In stark contrast to the steady stream of predic-
tions of water warfare, the historical record tells 
a different story. Conflicts over water do emerge 
and give rise to political tensions, but most dis-
putes are resolved peacefully. The absence of 
conflict is, however, at best only a partial indi-
cator of the depth of cooperation.

Measuring the level of conflict between gov-
ernments over water is inherently difficult. As 
already noted, water is seldom a stand-alone for-
eign policy issue. Oregon State University has at-
tempted to compile a data set covering every re-
ported interaction on water going back 50 years. 
What is striking in its data set is that there have 

been only 37 cases of reported violence between 
states over water (all but 7 in the Middle East). 
Over the same period more than 200 treaties on 
water were negotiated between countries. In all, 
1,228 cooperative events were recorded, com-
pared with 507 conflictive events, more than 
two-thirds of which involved only low-level ver-
bal hostility.29 Most of the conflictive events were 
related to changes in the volume of water flows 
and the creation of new infrastructure, itself a 
proxy for the future volume and timing of flows 
(figure 6.1).

Looking back over the past half-century, 
perhaps the most extraordinary water gover-
nance outcome has been the level of conflict 
resolution—and the durability of water gover-
nance institutions. The Permanent Indus Water 
Commission, which oversees a treaty on water 
sharing and a mechanism for dispute resolu-
tion, survived and functioned during two major 
wars between India and Pakistan. The Mekong 
Committee, a joint body including Cambodia, 
Lao PDR, Thailand and Viet Nam, continued 
to exchange data and information during the 
Viet Nam War. Low-level water cooperation 

Source: Wolf 2006.

Water conflict focuses on volumes,
cooperation can be much broader

Figure 6.1
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between Israel and Jordan began under UN 
auspices in the early 1950s, when the countries 
were formally at war. In 1994 they created a 
Joint Water Committee for coordination, shar-
ing and dispute settlement—an arrangement 
that has survived some acute tensions.

One clear message from the record is that 
even the most hostile enemies have a capacity for 
cooperation on water. Most governments recog-
nize that violence over water is seldom a strate-
gically workable or economically viable option. 
The institutions that they create to avert con-
flict have shown extraordinary resilience. The 
considerable time taken to negotiate the estab-
lishment of these institutions—10 years for the 
Indus Treaty, 20 years for the Nile Basin Initia-
tive, 40 years for the Jordan agreement—bears 
testimony to the sensitivity of the issues.

If conflict is the exception to the rule, how 
do countries cooperate? Extensive analysis of 
145 international treaties provides some in-
sights (figure 6.2). Perhaps surprisingly, in only 
about a third of cases does cooperation include 
volumetric allocations. Hydroelectricity, flood 
and pollution control and navigation are more 
common.30 In recent years benefit-sharing has 
received greater emphasis, perhaps because the 
requirements for negotiating volumetric allo-
cations are so challenging. And from a future 
water security perspective, there are problems in 
not dealing with volumetric flow. 

One of the most serious is that it creates 
the potential for conflict over the adjustment 
of claims on rivers and other shared water re-
sources when availability declines, whether 
from seasonal factors or long-run depletion. 
The 1994 Israel-Jordan accord allows Jordan 
to store winter runoff in Israel’s Lake Tiberias. 
The accord also allows Israel to lease from Jor-
dan a specified number of wells to draw water 
for agricultural land. As part of the agreement 
a Joint Water Committee was created to man-
age shared resources. But the accord did not 
detail what would happen to the prescribed al-
locations in a drought. In early 1999 the worst 
drought on record led to tensions as water deliv-
eries to Jordan fell. But the agreement itself re-
mained intact—an outcome that demonstrated 
the commitment of both sides to cooperate.

While conflict is rare and cooperation com-
mon, most cooperation is quite shallow. Gov-
ernments tend to negotiate agreements on very 
specific benefit-sharing projects, such as hydro-
power or information sharing. In many cases ex-
ternal factors served to push governments into 
minimalist cooperation strategies. A 1999 EU 
ban on Lake Victoria fish, with severe implica-
tions for foreign exchange earnings, persuaded 
the basin countries to begin regulating commer-
cial fishing through the Lake Victoria Fisheries 
Organization. But the response was designed 
principally to restore commercial revenues, 
rather than to deal with the wider impacts of 
pollution and overfishing on livelihoods. 

To date, there has been little in-depth co-
operation to achieve the wider ranging human 
development goals set out in the Helsinki Rules 
or the 1997 UN Convention for the Non-
Navigable Use of Shared Watercourses. And 
the geographical scope of cooperation is also 
limited: of 263 international water basins, 157 
have no cooperative framework at all.31

Where such frameworks do exist they tend 
to be bilateral rather than multilateral. Of the 
106 basins with water institutions about two-
thirds have three or more riparian states, yet 
fewer than a fifth of the accompanying agree-
ments are multilateral. Often even multilateral 
basins are managed through sets of bilateral 
agreements. In the Jordan basin, for example, 

Hydropower
57 (39%)

Water utilization 
53 (37%)

Flood
control
13 (9%)

Industrial
allocation

9 (6%)

Navigation 6 (4%)

Pollution 6 (4%) Fishing 1 (1%)

Source: Daoudy 2005.

Beyond quantity—water 
agreements cover many areas

Figure 6.2

Sectorial distribution of 145 agreements 
on transboundary water resources
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agreements exist between Syria and Jordan, Jor-
dan and Israel, and Israel and the Occupied Pal-
estinian Territories.

What are the obstacles to deeper coopera-
tion? Four stand out:
•	 Competing claims and perceived national 

sovereignty imperatives. Many countries 
remain deeply divided in the way they 
view shared water. India sees the flows of 
the Brahmaputra and Ganges Rivers as 
a national resource. Bangladesh sees the 
same water as a resource that it has claim 
to on the grounds of prior use patterns and 
needs. The differences are more than doc-
trinal: they relate directly to claims that 
both countries see as legitimate and neces-
sary to their national development strate-
gies. Elsewhere, the reality of water shar-
ing has little impact on national strategies. 
The countries of Central Asia are heavily 
dependent on shared water. Since inde-
pendence each country in the region has 
developed national economic plans that 
will draw on the same water resources. Yet 
national plans, drawn up outside of any 
coherent regional strategy for resource-
sharing, take no account of real water 
availability. Were the plans themselves to 
be aggregated, the combined demands for 
irrigation and power generation would re-
flect an unsustainable resource use path. 
An obvious danger is that rival national 
plans could become a source of tension 
and a barrier to cooperation on shared eco-
logical problems, such as restoration of the 
Aral Sea.

•	 Weak political leadership. Political leaders 
are accountable to domestic constituencies, 
not to basin-sharing communities and the 
governments that represent them. In coun-
tries where water figures prominently on 
the political agenda, domestic factors can 
create disincentives for water sharing and 

associated benefits: more equitable water 
sharing might be good for human devel-
opment in a basin, but it might be a vote 
loser at home. There are also time-horizon 
problems: the domestic benefits of sharing 
are unlikely to come onstream during the 
term of office of any one government. In-
centives for cooperation are strengthened 
when leaders can see some immediate po-
litical gain (for example, side payments to 
finance irrigation projects in Pakistan) or 
when there is a crisis (such as the chemical 
spill in the Rhine).

•	 Asymmetries of power. Rivers flow through 
countries marked by large disparities in 
wealth, power and negotiating capacity. It 
would be unrealistic to assume that these 
disparities do not shape the willingness 
to cooperate, negotiate and share bene-
fits. There is also stark asymmetry across 
many shared water sources, in some cases 
with one overwhelmingly dominant actor: 
Egypt in the Nile Basin, India in the Gan-
ges catchment area, Israel on the Jordan 
River, South Africa in the Incomati Basin 
and Turkey in the Tigris-Euphrates water-
shed are all examples. Unequal power rela-
tionships can have the effect of  undermin-
ing trust. 

•	 Nonparticipation in basin initiatives. Per-
ceptions of the benefits of participating in 
multilateral basinwide initiatives are influ-
enced by membership. That China is not a 
party to the Mekong River Commission is 
seen by some parties as a source of potential 
weakness of the commission. Downstream 
countries such as Cambodia and Viet Nam 
see upstream dams constructed by China 
as a threat to the “flood pulse” of the river 
and the livelihoods it sustains. The Mekong 
Commission is not a useful forum for nego-
tiating on the problem because of China’s 
absence.

More equitable water 

sharing might be good 
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Each river system, from its headwaters in the for-
est to its mouth on the coast, is a single unit and 
should be treated as such.

—Theodore Roosevelt32

Given the acute political sensitivities surround-
ing water, it would be unrealistic to assume 
that a new internationalist ethos will trans-
form water governance in the years ahead. Per-
ceptions of national interest will continue to 
weigh heavily. But national interest can be pur-
sued in more—or less—enlightened terms. As 
more governments now recognize, the realities 
of hydrological independence require basinwide 
and broader multilateral governance frame-
works. Recognition of two principles should 
guide future efforts in transboundary water 
management.
•	 Human security in shared water manage-

ment is part of national security. Water can 
be a national security concern, especially for 
countries that rely on cross-border sources 
for a significant proportion of their water 
needs. But human security provides a pow-
erful rationale for new approaches to gov-
ernance. Shared water management can 
reduce the unpredictable risks and vulner-
abilities created by dependence on a shared 
water resource. Cooperation offers a route 
to greater predictability and reduced risks 
and vulnerabilities, with wide-ranging 
benefits for livelihoods, the environment 
and the economy. Moreover, shared water 
governance can open up a wider set of ben-
efits to enhance human security through 
expanded opportunities for cross-border 
cooperation.

•	 Basins matter as much as borders. Most gov-
ernments now embrace the principle of in-
tegrated water resources management and 
recognize the need for planning strategies 
that cover all uses. However, integrated 
planning cannot stop at the border. River 
and lake basins are ecosystems that stretch 
across national frontiers, and the integrity 

of any part of these systems depends on the 
integrity of the whole. So the logical step 
is to manage water at the basin level, even 
when it crosses borders.

Basin-level cooperation

Basin-level cooperation is now well estab-
lished in many regions. The range of coopera-
tion stretches from coordination (such as shar-
ing information) to collaboration (developing 
adaptable national plans) to joint action (which 
includes joint ownership of infrastructure 
assets). In some cases cooperation has resulted 
in the establishment of standing institutional 
structures through which governments can 
interact regularly (box 6.4).

One way of thinking about cooperation 
is as the exchange of baskets of benefits that 
add to the aggregate welfare of both sides. 
This approach goes beyond bargaining over 
volumetric allocations to identifying mul-
tiple benefits for all sides. An example is 
the dialogue between India and Nepal on 
the Bagmati, Gandak and Kosi Rivers (all 
tributaries of the Ganges). The treaties that 
emerged included provisions for a variety of 
water-related projects, including irrigation, 
hydropower, navigation, fishing and even af-
forestation, with India supporting the plant-
ing of trees in Nepal to contain downstream 
sedimentation. Although the treaties have 
been amended to take account of Nepalese 
concerns, their broad structures are good ex-
amples of how large baskets of benefits can be 
part of creative solutions.

Cooperative management powerfully dem-
onstrates the potential to open up benefits be-
yond the river. More than 40% of transbound-
ary water treaties include provisions that go 
beyond narrowly defined shared water manage-
ment.33 Some examples: 
•	 Financial resource flows. Several agreements 

include investment provisions, such as Thai-
land’s financing of a hydroelectric project 

River basin cooperation for human developmentMore governments now 
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in Lao PDR, India’s contribution to Paki-
stan for irrigation infrastructure under the 
Indus Waters Treaty and South Africa’s role 
in developing water resources in the Leso-
tho highlands. 

•	 Trade in energy resources. The creation of 
markets in hydropower can create ben-
efits for importers and exporters. Illustra-
tions include Brazil’s purchasing of elec-
tricity from Paraguay’s Itaipu Dam in the 
Paraná-La Plata Basin and India’s purchas-
ing of hydropower from the Tala Dam in 
Bhutan. 

•	 Data sharing. Information is a critical part 
of integrated water resources management 
at the basin level. The Mekong Committee’s 
first five-year plan consisted almost entirely 
of data-gathering projects aimed at creat-
ing the conditions for more effective basin 
management.

•	 Political linkages as part of general peace 
talks. Agreements on water can contribute 
to wider political negotiations. The Israel-
Jordan water accord was part of the peace 
agreement between the two countries in 
1994. A final political settlement between 

Cooperative institutions exist in numerous river basins, although 

their impact has varied greatly. The examples here illustrate that 

governments can come together in many different contexts to man-

age shared water resources. The challenge is to strengthen and 

deepen the sense of shared interests that underpins cooperation 

and to develop effective, transparent and accountable institutions 

to meet the challenges of the future.

Mekong River Commission. The Mekong River Commission 

was formed in 1995 as an intergovernmental agency of the four 

countries of the lower Mekong Basin: Cambodia, Lao PDR, Thai-

land and Viet Nam. The commission replaced the Mekong Commit-

tee (1957–76) and the Interim Mekong Committee (1978–92), set-

ting a new stage for cooperation in the Mekong Basin. It has three 

permanent bodies: the secretariat, the technical joint committee 

and the ministerial-level council. National Mekong committees have 

been established in each member country to coordinate national 

ministries and line agencies and to liaise with the commission sec-

retariat. Since 2002 selected civil society representatives have also 

been invited to attend joint committee and council meetings.

Nile Basin Initiative. The Nile Basin Initiative has a similar struc-

ture: a council of ministers, a technical advisory committee and 

a secretariat. But the initiative is much more recent and has little 

experience in joint programmes. Until recently, water issues were 

limited to volumetric allocations between Egypt and Sudan. But 

the initiative now focuses on a range of benefits that can be reaped 

across the entire basin, from hydropower to flood control to en-

vironmental sustainability, and a Strategic Action Programme is 

under way to identify cooperative projects. Some donors are try-

ing to promote the participation of civil society groups through the 

Nile International Discourse Desk.

Senegal River Development Organization. The Senegal River 

Basin has witnessed a steady progression in integrated water man-

agement among Mali, Mauritania and Senegal. Guinea has joined 

recently. Cooperation started soon after the riparians gained in-

dependence, when in 1964 the river was declared an international 

waterway. By 1972 the Senegal River Development Organization 

had been established with a conference of heads of state, a council 

of ministers, a high commissioner, three advisory bodies and re-

spective national offices. Strong political leadership ensured that 

funds were raised in time to finance the construction of two jointly 

owned dams, which were managed by separate companies. 

Alongside the infrastructure and institutional development, 

plans for basinwide integrated water resources management 

schemes have been scaled up. A Permanent Water Commission 

meets thrice a year to determine the best use of water from the two 

dams. The dams supply electricity to all three countries and irriga-

tion water to farmers in areas where there is greatest fluctuation of 

rainfall. Efforts are also made to control floods in the upper valley 

and delta regions. Programmes have begun to address adverse 

environmental impacts such as the spread of water hyacinth and 

increasing soil salinity. 

The Lesotho Highlands Water Project in the Orange River 

Basin. The 1986 arrangement transfers water from the Senqu River 

in water-rich Lesotho to the Vaal River in South Africa. Lesotho 

receives hydropower and royalties in return. In line with integrated 

water resources management principles the water project is also 

linked to the Orange-Senqu River Basin Commission, established 

in 2000. 

Limpopo River Basin Commission. The first multilateral agree-

ment between Botswana, Mozambique, South Africa and Zimba-

bwe created the Limpopo Basin Permanent Technical Committee in 

1986 to advise on improving water quantity and quality. But politi-

cal tensions hampered close cooperation. After the end of apart-

heid negotiations were renewed, starting with the 1997 permanent 

commission for cooperation between Botswana and South Africa. 

In 2003 a Limpopo Watercourse Commission was created, with 

the objective of implementing the Southern African Development 

Committee protocol on water. That same year the Limpopo River 

Basin Commission was established to manage the entire basin 

holistically.

Box 6.4	 River basin cooperation takes many forms

Source: Amaaral and Sommerhalder 2004; Lindemann 2005.
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Israel and the Occupied Palestinian Terri-
tories would also need to include an agree-
ment on their shared water resources. 
Some river basin initiatives could generate 

significant benefits for human development 
across a large group of countries. Consider the 
Nile Basin Initiative. Five of the 11 countries 
that share the Nile are among the poorest coun-
tries in the world. All 11 see Nile resources as 
central to their survival. In a noncooperative 
environment this could be a source of conflict 
and insecurity. But cooperative management 
helps in sharing benefits throughout the basin 
and averting risks. Cooperation can identify 
pathways to reduce losses due to floods, tap hy-
dropower and irrigation potential and conserve 
an ecosystem stretching from Lake Victoria to 
the Mediterranean. 

Looking beyond national borders to the sub-
basin level offers a wider lens to view options for 
cooperation. The Kagera subbasin in the Nile 
system, shared by Burundi, Rwanda, Tanzania 
and Uganda, is the main contributor of water 
to Lake Victoria and the source of the White 
Nile.34 The basin’s alluvial deposits, swamps, 
forests and fauna constitute an ecosystem that 
has come under pressure from increasingly 
dense human settlements. Attempts at institu-
tional cooperation through the 1970s and 1980s 
suffered from severe financial and capacity con-

straints. In its first five years the Kagera Basin 
Organization raised only a tenth of its budgeted 
finances.35 By the 1990s civil wars in Burundi 
and Rwanda rendered the cooperative process 
almost defunct. Only recently, under the aegis 
of the Nile Basin Initiative and the Nile Equato-
rial Lakes Subsidiary Action Programme, have 
a number of more sustainable projects been 
launched. If successful, Kagera could become a 
model for more integrated cooperation through-
out the Nile Basin (table 6.4).

Southern Africa provides another strik-
ing example of regional cooperation. Water is 
a major area of cooperation and integration in 
the Southern African Development Commu-
nity. During the apartheid era few countries in 
the region were willing to cooperate with South 
Africa. Since the end of apartheid shared water 
management has been on an integral part of re-
gional cooperation, with political leaders play-
ing an important role in defining new rules and 
developing new institutions. The high level of 
cooperation reflects the fact that all countries in 
the region stand to gain together or lose together 
(box 6.5). Taking a cue from this initiative, the 
African Union adopted the Sirte Declaration 
in February 2005, encouraging member states 
to enter into appropriate regional protocols to 
promote integrated water management and sus-
tainable development of agriculture in Africa.

The basket of benefits approach to coop-
eration is more than an analytical framework. 
It can help countries look beyond narrowly fo-
cussed goals of self-reliance, and it presents po-
litical leaders with options that they can “sell” to 
their constituencies. It allows smaller countries 
to negotiate with a stronger hand, offering con-
cessions but also getting a range of benefits in re-
turn. It can also help generate financial resource 
flows, expand the scope of cooperation and open 
up new linkages beyond water. Towards these 
ends, however, strong institutions are needed.

Weak institutional structures 
for water management

International water institutions have multiple 
uses. They can serve as neutral forums for dis-
cussion, undertake fact-finding missions and 

Geographic 	
extent of benefit Benefit

Region •  Stability and “peace dividend”
•  Economic integration (East African 

Community, Burundi, Rwanda and the 
Democratic Republic of Congo)

•  Regional infrastructure assets

Riparian countries •  Sediment control
•  Watershed management
•  Energy supply and rural electrification
•  Irrigation and agribusiness
•  River regulation
•  Biodiversity conservation
•  Commercial development
•  Private sector development

Downstream riparians •  Water quality control
•  Water hyacinth control
•  Sediment reduction
•  Regional stability
•  Growing trade markets

Source: Jägerskog and Phillips 2006; World Bank 2005f.

Table 6.4	 Potential benefits in  
the Kagera subbasin
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research on behalf of member states, monitor 
compliance with treaties and enforce sanc-
tions on erring states. Given the weakness of 
treaties as stand-alone documents, investing 
energy in creating sustainable institutions is 
deeply beneficial. Sustainability is a critical 
need because basins are regularly subject to 
stresses, whether biophysical, geopolitical or 
socioeconomic. Institutions are thus the shock 
absorbers that increase a basin’s resilience to 
sudden changes. 

There is no dearth of river basin initiatives 
or of institutions. Most have two things in com-
mon. Their day-to-day operation is dominated 
by technical experts doing critically important 
work, and they lack high-level political engage-
ment. The upshot is an institutional structure for 
river basin cooperation with a focus on discrete 
projects rather than the bigger picture of gains on 
and beyond the river. Among the symptoms: 
•	 Limited mandates. In most cases river 

basin organizations are expected to work 

on narrow technical areas, such as collect-
ing data or monitoring flows across the bor-
der. This limits their ability to cope with 
basinwide socioeconomic and environmen-
tal challenges—or to develop broader sys-
tems of benefit sharing to promote human 
development.

•	 Constrained autonomy. Most river basin co-
operation takes place within highly circum-
scribed institutional autonomy. This is a 
weakness, because a degree of autonomy can 
increase both the objectivity and legitimacy 
of institutions. The Binational Autonomous 
Authority of Lake Titicaca set up by Bolivia 
and Peru in 1996 shows how full autonomy 
over technical, administrative and financial 
decisions can make institutions more effec-
tive. The authority has prepared a 20-year 
strategy to manage water availability and 
monitor water quality. While not indepen-
dent of the governments, the institution 
looks beyond competing national inter-

Southern Africa has 15 major international rivers. In the decade 

since the end of apartheid South Africa has used water to support 

regional integration. Improved political relations are a factor: past 

attempts to cooperate on the Zambezi River were unsuccessful 

without South Africa’s involvement. So is the size of the South Af-

rican economy, which drives the economic incentives for coopera-

tion in the region. The process of forming basin partnerships was 

triggered by an operational requirement to augment water supply to 

the economic heartland of South Africa. Since then, however, basin 

cooperation has been consolidated by improved political relations 

among the basin states.

Legislative innovation. The Southern African Development Com-

munity (SADC) protocol signed in August 1995 drew on the Helsinki 

Rules, which had a strong focus on state sovereignty. When both 

Mozambique and South Africa signed the 1997 UN Convention 

for the Non-Navigable Use of Shared Watercourses, Mozambique 

pushed for further revisions. A revised protocol, signed in 2000, 

gave greater influence to downstream states and to environmental 

needs. It also established formal procedures for notification, ne-

gotiation and conflict resolution. The stronger protocol also had a 

basis in national legislation. The South African Water Act of 1998 

states that one of its purposes is to meet international obligations 

in regional water management. South Africa’s credibility in the pro-

cess increased as a result. 

Strengthening the institutional framework. The objective of the 

revised protocol was to promote the SADC agenda of regional inte-

gration and poverty alleviation. The member states adopted water-

course agreements and institutions, encouraging coordination and 

harmonization of legislation and policies and promoting research 

and information exchange. Several programmes were initiated to-

wards these aims such as professional training in integrated water 

resources management, joint work on data collection and changes 

since 2001 to centralize management. 

Regional strategic action plan. A 2005–10 regional strategic ac-

tion plan for water management is under way. It focuses on water 

resource development through monitoring and data collection, 

infrastructure development (to increase energy and food security 

as well as water supply schemes to small border towns and vil-

lages), capacity building (to strengthen river basin organizations) 

and water governance. Each area has its own projects, involving 

SADC national committees, a technical committee, river basin or-

ganizations and implementing agencies. 

Several challenges remain. There is no long-term regional 

water policy, so projects are implemented basin-by-basin. Sea-

sonal variations continue to put competitive pressure on water 

availability. There are also lags in implementing the progres-

sive national laws and uncertainties about conflict resolution 

procedures. 

Box 6.5	 Southern Africa—regional integration through cooperation on international rivers

Source: Lamoree and Nilsson 2000; Leestemaker 2001; Nakayama 1998; SADC 2000, 2005a,b; UNEP 2001; van der Zaag and Savenije 1999;  
Conley and van Niekerk 2000.
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ests and is seen by both parties as a source 
of credible advice on lake management. By 
contrast, the Interstate Coordination Water 
Commission in the Aral Sea Basin and the 
International Fund for the Aral Sea, with 
limited capacity and autonomy, have be-
come a locus for interstate rivalry, reflected 
in disputes about staffing patterns and 
country representation.

•	 Weak institutional capacity. River basin or-
ganizations often suffer from a lack of tech-
nical expertise, poor staffing and poor ex-
ecutive direction in programme objectives 
and project design. The Niger Basin Au-
thority, created in 1980, remained largely 
ineffective through several rounds of re-
structuring. Lacking financial or political 
support, it was unable to develop strategies 
for integrated socioeconomic development 
and environmental conservation, as envis-
aged in its remit. Only recently have basin 
countries begun to acknowledge their inter-
dependence in the basin and to contribute 
their financial shares to the authority.

•	 Insufficient financing. The process of nego-
tiation in the development of river basin 
institutions can be as important as the out-
come. Balanced negotiations are costly be-
cause they often stretch over long periods 
and because of the need for technical data 
and legal expertise. Initiatives in Sub-Saha-
ran Africa in particular have suffered from 
inadequate funding, holding back institu-
tional cooperation. For the past 15 years 
the Lake Chad Basin Commission has 
been talking about diverting water from 
the Ubangi River to the Chari River, which 
feeds into the lake. This is an urgent prior-
ity in view of the lake’s rapid shrinkage. To 
date, however, the five member countries 
have only managed to raise $6 million for 
a feasibility study. On current trends, the 
scheme itself could take another 10–20 
years to achieve, which might be too late.36 
Similarly, the International Fund for the 
Aral Sea, meant to serve as a funding mech-
anism for Aral Sea programmes, failed to 
elicit adequate contributions from the five 
Central Asian states.

•	 Lack of enforcement. The ability of institu-
tions to enforce agreements is important, 
not least because enforcement failures 
weaken credibility and incentives for com-
pliance with negotiated agreements. Weak 
enforcement can undermine even the most 
imaginative treaties. In 1996 and 1997, after 
years of dispute, two treaties were signed to 
find equitable water-sharing solutions on the 
Syr Darya and to exploit energy resources. 
Implementation has suffered from noncom-
pliance and the absence of enforcement. By 
contrast, the Israel-Jordan experience dur-
ing the drought of 1999 shows how institu-
tions can resolve conflicts that might oth-
erwise have major political repercussions. 
The difference: the Jordan-Israel agreement 
included enforcement mechanisms.

Creating the conditions 
for cooperation

A wide range of cases have included coopera-
tion. Cooperation need not always be deep—
in the sense of agreeing to share all resources 
and engaging in all types of cooperative ven-
tures—for states to derive benefits from rivers 
and lakes. Indeed, given the different strate-
gic, political and economic contexts in inter-
national basins, it makes sense to promote 
and support cooperation of any sort, no mat-
ter how slight. There are, however, a few clear 
steps that states, civil society bodies and inter-
national organizations can take to create the 
conditions for initial cooperation and to move 
towards wider benefit-sharing systems. Among 
the requirements:
•	 Assessing human development needs and 

goals.
•	 Building trust and increasing legitimacy. 
•	 Strengthening institutional capacity.
•	 Financing transboundar y water 

management.
Assessing human development needs and 

shared goals. The management of cross-border 
water cannot be separated from wider interna-
tional development goals, including the Mil-
lennium Development Goals. Most river basin 
initiatives focus on river sharing arrangements 
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negotiated by technical experts. That process 
provides a foundation for cooperation. But po-
litical leaders could build on this foundation 
by identifying at a basin level shared goals for 
human development—in poverty reduction, 
employment creation and risk management—
and make this an integral part of river basin 
planning.

The first step towards effective cooperation 
for human development is to create a common 
pool of information. Information is necessary 
for riparian countries to recognize the ineffi-
ciencies in unilateral programmes that fail to 
account for interdependencies. It can also help 
to identify shared interests. Many instances of 
conflict arise more from mistrust and poor in-
formation about the use and abuse of water re-
sources than from substantive differences. Joint 
research and information exchanges can provide 
timely notification of infrastructure initiatives, 
identification of shared interests and develop-
ment potential, increased chances of reaching 

agreements and, most important, the founda-
tions of long-term trust.

This is one area where international support 
can make a difference. The Global Environment 
Facility (GEF) has taken the lead in assisting 
legal and institutional reform in water gover-
nance (box 6.6). Since 1991 the GEF has sup-
ported fact-finding missions in more than 30 
transboundary basins, achieving successes to 
varying degrees in the Aral Sea, Lake Victoria, 
Lake Tanganyika, the Danube (including the 
Black Sea) and the Mekong. Alongside the GEF, 
the Global International Waters Programme 
has identified 66 subregions for evaluating the 
causes and effects of environmental problems in 
transboundary water bodies.

But it is also important that fact-finding 
studies go beyond the technical. Community-
based data collection and survey activities are 
one vehicle for identifying human development 
problems. River basin communities derive di-
rect benefits from shared water resources and 

Set up in 1991 and receiving strong support at the 1992 Earth Sum-

mit, the Global Environment Facility (GEF) has become the largest 

source of multilateral aid for global environmental issues. The GEF 

was established as a partnership of the United Nations Develop-

ment Programme, with its strength in capacity-building projects; 

the United Nations Environment Programme, with its strength in 

identifying regional priorities and action plans; and the World Bank, 

with its strength in financing. 

On international waters, one of six focal areas, the GEF sees 

itself as a facilitator for ecosystem-based action programmes for 

transboundary water bodies. Their growing importance can be 

gauged by the various roles in promoting cooperation.

•	 Setting priorities and building partnerships. In each international 

basin the GEF supports a multicountry fact-finding process to 

prepare a transboundary diagnostic analysis as the basis for a 

strategic action programme, adopted at a high level and imple-

mented over several years. The process has several benefits: 

producing scientific knowledge, building trust, analysing root 

causes, harmonizing policy, breaking down complex water re-

source and environmental concerns into manageable problems 

and promoting water resource management at the regional level. 

It also draws attention to the links between social, economic 

and environmental concerns. For instance, in Lake Victoria con-

nections were drawn between invasive species, deforestation, 

biodiversity, navigation, hydropower, migration and disease.

•	 Promoting regional water governance. Almost two-thirds 

of GEF projects have helped create or strengthen treaties, 

legislations and institutions. Since 2000 as many as 10 new 

regional water treaties have been adopted or are in an ad-

vanced stage of development. Perhaps the most successful 

examples are the International Commission for the Protection 

of the Danube River and the Black Sea Commission. In 2000 

a cyanide spill was reported to the International Alarm Centre 

for the Danube in time to avert a potentially tragic environ-

mental disaster. 

•	 Building national capacity. A key to ensuring sustainable 

programmes is building the capacity to respond to local de-

mands and concerns. Although there are numerous training 

workshops, financial constraints impose limits on the par-

ticipation of local stakeholders. In the Mekong Basin non-

governmental organizations are active in Thailand but not in 

Cambodia, Lao PDR or Viet Nam. In Lake Victoria, poverty 

and illiteracy are barriers to the effective spread of environ-

mental knowledge. 

•	 Catalysing investment. Over the last 15 years the GEF has pro-

vided more than $900 million in grants, leveraged by more than 

$3.1 billion in cofinance, for transboundary water management 

programmes in more than 35 water bodies involving 134 coun-

tries. About three-quarters of its funding is directed towards 

regional (rather than country) projects.

Box 6.6	 Global Environment Facility—building knowledge, capacity and institutions

Source: Gerlak 2004; Sklarew and Duda 2002; Uitto 2004; Uitto and Duda 2002.
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are directly in the line of risks. They are thus 
an important source of information on environ-
mental hazards and livelihood impacts. Here, 
too, aid can help build institutional capacity. 
Communities in the Rio Bermejo Basin, shared 
by Argentina and Bolivia, face high levels of 
poverty. Excessive deforestation has created 
acute environmental problems, prompting the 
governments of the two countries to develop a 
binational strategy for basin management. As 
part of that strategy more than 1,300 civil soci-
ety participants were consulted in a GEF project 
to identify problems and solutions in areas such 
as soil erosion, land reclamation and sediment 
control. Community voices ensured that a proj-
ect to build several dams was scaled down and 
required to adopt environmentally sustainable 
practices. 

As river basin cooperation evolves, politi-
cal leaders must raise the bar to an appropriate 
level of ambition. The Helsinki Rules and the 
1997 UN Convention for the Non-Navigable 
Use of Shared Watercourses identify social 
and economic needs as a priority. Yet current 
approaches have evolved out of negotiating 
approaches aimed at increasing economic ex-
changes, sharing information or resolving con-
flicts. All these tasks are critical—a foundation 
for success. But river basin bodies also provide 
political leaders with an opportunity to look 
to human development beyond their borders. 
To some degree, this is starting to happen in 
the Nile Basin Initiative and in Southern Af-
rica. But far more could be done, including a 
human development needs assessment for each 
river basin.

Building trust and increasing legitimacy. 
Misinformation or a lack of information is 
an obstacle to close cooperation in many river 
basins. Cross-border cooperation on water de-
pends on the willingness of riparian states to 
share governance. Here too international sup-
port can help create an environment for success-
ful cooperation.

As in any process of mediation, parties 
perceived as impartial can build trust and 
legitimacy. The World Bank has supported 
basin management processes over a long pe-
riod, from the Indus Treaty negotiations in the 

1950s to the current Nile Basin Initiative. The 
World Bank also brings political weight and 
capacity to the formulation of objectives and 
development of institutions. The United Na-
tions Development Programme (UNDP) has 
provided capacity-building inputs to the Nile 
River Basin Cooperative Framework Agree-
ment. To fill this type of role, third parties 
must be perceived as neutral facilitators with-
out any geopolitical ambition linked to water 
governance.

One requirement for successful coopera-
tion is long-term political engagement. Ne-
gotiations over shared waters are invariably 
lengthy, requiring support from donors over 
the long haul. In 1993 the World Bank and 
other donors launched the Aral Sea Basin 
Programme to stabilize the environment, re-
habilitate the disaster zone and improve man-
agement capacity. A year later the European 
Union’s Technical Assistance for the Com-
monwealth of Independent States initiated 
the Water Resources Management and Ag-
ricultural Production project to support the 
International Commission for the Aral Sea. 
The UNDP has since launched the Aral Sea 
Basin Capacity Development project. The US 
Agency for International Development was 
crucial in linking water and energy concerns 
in the Syr Darya agreements. Despite the per-
sisting problems in the Aral Sea Basin, inter-
ventions by international organizations since 
the early 1990s have averted a potentially acute 
conflict over water resources.

Strengthening institutional capacity. 
Strengthened river basin organizations must 
chart a practical course for the future. Although 
the design of institutions will differ by region 
and circumstances, the problem of inadequate 
technical capacity is common to many of them. 
Cooperation in this area could be scaled up 
through the transfer of institutional knowledge. 
The European Union, with its extensive experi-
ence in transboundary water management, for 
example, could do far more to support institu-
tional development in poor countries, work-
ing with agencies such as the World Bank and 
UNDP to develop programmes for training and 
capacity building. 

As river basin cooperation 

evolves, political leaders 

must raise the bar to an 

appropriate level of ambition
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There is also scope for working towards 
regional legislation. The absence of harmo-
nized or structured water policies in riparian 
countries can undermine efforts at integrated 
water management across borders. However, 
harmonization of legislation on water is techni-
cally challenging and often politically difficult. 
Given its experience in the area, the United Na-
tions Environment Programme could take the 
lead in assessing national legislative frameworks 
and identifying overlaps. These could become 
the basis for developing regional water policies, 
as happened in the Southern African Develop-
ment Community. 

Financing transboundary water manage-
ment. Transboundary water management gen-
erates important international public goods. 
With more than 40% of the world’s people now 
living within transboundary basins, managing 
these basins has implications for regional peace 
and security, as well as for poverty reduction 
and environmental sustainability. Some of the 
public bads that flow from mismanagement 
include environmental refugees, pollution and 
poverty, all of which cross national boundar-
ies—like water itself. This context provides a 
strong case for financing through development 
assistance programmes. 

Transboundary management has attracted 
very little international aid financing. Of total 
development assistance spending on water and 
sanitation of about $3.5 billion, less than $350 
million is allocated for transboundary water re-
sources.37 Donors should aim to substantially 
increase aid for transboundary waters. Run-
ning costs for water management institutions 
are fairly modest. Trust funds could provide a 
predictable source of financing and support the 
participation of poor member states; they are 
also a useful funding source for project imple-
mentation. Experience shows that this type of 
financial support could be especially useful in 
Sub-Saharan Africa and Central Asia. Relative 
to the number of countries that share interna-
tional water basins and the large environmental 
costs and development losses, financial support 
to effective river basin institutions would be a 
high-yield investment. But creating an environ-

ment for cooperation and sustaining a dialogue 
over many years can be expensive—an area for 
innovative international financing.

In the interests of ownership the riparian 
countries have to bear a substantial part of the 
financial burden for managing transboundary 
institutions and approaches. A danger of aid 
financing is that it can create a supply-led ap-
proach to setting priorities, with donor priori-
ties defining the agenda. Where aid is critical 
is in financing start-up costs, training and ca-
pacity development. Financing aid is best done 
through grants rather than loans, because the 
costs of coordination between countries are 
high and attributing responsibility for loan re-
payments is difficult. The GEF remains one of 
the main financing instruments for directing 
aid towards transboundary resources. In the 
past 15 years it has committed $900 million in 
grant financing, with three times that amount 
leveraged in cofinancing. Similar financing 
models could tap into financial markets to fund 
large infrastructure projects, for example. Risk 
financing and contractual arrangements that tie 
in river basin organizations can attract private 
capital while adding to the stability of trans-
boundary cooperation.

*        *        *
Beyond the rhetoric on the threat of water 

wars two things are certain. First, for a large 
group of countries, transboundary water man-
agement will figure as an increasingly impor-
tant issue in bilateral and regional dialogue. Sec-
ond, increasing competition for water will have 
marked human development consequences that 
spill across borders. 

Beyond these givens much is uncertain. 
Will water become an increasing source of ten-
sion between neighbours? That will depend 
partly on wider peace and security issues that 
have nothing to do with water, and partly on 
whether governments choose to resolve differ-
ences through cooperation. What is clear is that 
people living in areas marked by water stress 
will continue to have a strong human security 
interest in more ambitious and less fragmented 
approaches to water governance.

Donors should aim to 

substantially increase aid for 

transboundary waters but in 

the interests of ownership 

the riparian countries have 

to bear a substantial part 

of the financial burden for 

managing transboundary 

institutions and approaches
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The state of human development

“The basic objective of development”, wrote 
Mahbub ul Haq in the first Human Develop-
ment Report in 1990, “is to create an enabling 
environment in which people can enjoy long, 
healthy and creative lives.” Sixteen years on, 
that vision retains a powerful resonance.

People are the real wealth of nations. That 
simple truth is sometimes forgotten. Mesmer-
ized by the rise and fall of national incomes (as 
measured by GDP), we tend to equate human 
welfare with material wealth. The importance 
of GDP growth and economic stability should 
not be understated: both are fundamental to 
sustained human progress, as is clear in the 
many countries that suffer from their absence. 
But the ultimate yardstick for measuring prog-
ress is people’s quality of life. As Aristotle ar-
gued, “Wealth is evidently not the good we are 
seeking; for it is merely useful and for the sake 
of something else.”1 That “something else” is the 
opportunity of people to realize their potential 
as human beings. Real opportunity is about hav-
ing real choices—the choices that come with a 
sufficient income, an education, good health 
and living in a country that is not governed by 
tyranny. As Amartya Sen has written: “Devel-
opment can be seen… as a process of expanding 
the real freedoms that people enjoy.”2 

Over the past decades there have been un-
precedented increases in material wealth and 
prosperity across the world. At the same time 
these increases have been very uneven, with vast 
numbers of people not participating in progress. 
Mass poverty, deeply entrenched inequality and 
lack of political empowerment contribute to 
deny a large share of the world’s population the 
freedom to make real choices. Moreover, GDP 
is still measured in a way that does not take into 
account environmental degradation and the de-
pletion of natural resources.

The human development index

Each year since 1990 this report has published 
a human development index (HDI) that looks 
beyond GDP to a broader definition of well-
being. The HDI provides a composite measure 
of three dimensions of human development: 
living a long and healthy life (measured by life 
expectancy), being educated (measured by adult 
literacy and enrolment at the primary, second-
ary and tertiary level) and having a decent stan-
dard of living (measured by purchasing power 
parity, PPP, income). The index is not in any 
sense a comprehensive measure of human de-
velopment. It does not, for example, include 
important indicators such as respect for human 
rights, democracy and inequality. What it does 
provide is a broadened prism for viewing human 
progress and the complex relationship between 
income and well-being.

This year’s HDI, which refers to 2004, 
highlights the very large gaps in well-being and 
life chances that continue to divide our increas-
ingly interconnected world. It was US President 
John F. Kennedy who coined the adage that “a 
rising tide lifts all boats.”3 But when it comes 
to human development, the rising tide of global 
prosperity has lifted some boats faster than 
others—and some boats are sinking fast. En-
thusiasts who emphasize the positive aspects of 
globalization sometimes get carried away. They 
increasingly use the language of the global vil-
lage to describe the new order. But when viewed 
through the lens of human development the 
global village appears deeply divided between 
the streets of the haves and those of the have-
nots. The average person in Norway (at the top 
of the HDI league) and the average person in 
countries such as Niger (at the bottom) cer-
tainly live in different human development 
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districts of the global village. People in Norway 
are more than 40 times wealthier than people 
in Niger. They live almost twice as long. And 
they enjoy near universal enrolment for pri-
mary, secondary and tertiary education, com-
pared with an enrolment rate of 21% in Niger. 
For the 31 countries in the low human develop-
ment category—a group with 9% of the world’s 
people—life expectancy at birth is 46 years, or 
32 years less than in high human development 
countries.

The HDI underlines another core theme 
that has run through the Human Development 
Report since its inception. On average human 
development indicators tend to rise and fall 
with income. That finding is hardly surpris-
ing. Very low average incomes and high levels 
of income poverty contribute to the lack of 
substantive freedoms in the world, robbing 
people of the ability to achieve adequate nu-
trition, treat illness or gain an education. The 
HDI reflects the positive association between 
income on one side and health and education 
on the other: people in richer countries tend to 
be healthier and to have more educational op-
portunities. It also draws attention to the fact 
that some countries are far better than others 
at converting wealth into opportunities for 
health and education. 

Some countries have an HDI rank far below 
their income rank, while others invert this rela-
tionship. For example, Viet Nam remains quite 
poor but has a much higher HDI ranking than 
many countries with higher per capita incomes. 
Conversely, Bahrain has an average income al-
most twice the level in Chile but, despite recent 
progress, a lower HDI rank because it under-
performs on education and literacy. In Sub-Sa-
haran Africa Tanzania has an average income 
one-third that in Angola but a similar HDI 
rank—an outcome that reflects the high human 
cost of conflict in Angola (figure 1).

Governments often look at the HDI as an 
instrument for assessing their performance 
against that of neighbouring countries. Com-
petition for human development is a healthy 
rivalry—more healthy, it might be argued, than 
competition on GDP. However, there has been 
something of a tendency for governments to 

neglect more pressing questions, including the 
underlying reasons for large discrepancies be-
tween the national position in global income 
tables and in HDI rank. In some cases, as in 
Southern Africa, these discrepancies can be 
traced to specific problems (such as HIV/AIDS). 
In many others they can be traced to domestic 
policy failures in providing opportunities for 
health and education.

The HDI is a less effective measure of cross-
country performance at the top end of the 
league table. Near universal literacy and educa-
tional enrolment, allied to upper limits on life 
expectancy (see Technical note 1), tend to equal-
ize scores among countries. But even here the 
index highlights some discrepancies between 
income and overall HDI rank. For example, 
the United States, whose citizens are on aver-
age the second richest in the world after Lux-
embourg, stands six places lower in its HDI 
rank than its income rank. One reason is that 
average life expectancy is almost three years less 
than in Sweden—a country with an average in-
come that is one-fourth lower. Within the high 
human development group Chile and Cuba 
enjoy HDI ranks far above their income ranks.

As with any index that aggregates data 
across several areas of achievement, the HDI is 
subject to constant adjustment in the light of 
shifts in statistical reporting systems. In some 
cases these shifts can affect a country’s ranking 
in either a positive or negative direction, regard-
less of underlying performance. This year’s HDI 
demonstrates the problem. Several countries 
have seen their HDI scores drop not because 
of a change in underlying performance, but be-
cause of a change in reporting systems for edu-
cation. By definition the school enrolment data 
used in the HDI should not include adult edu-
cation. However, some 32 countries have in the 
past included adult education when reporting 
school enrolment. This year these countries have 
changed data reporting to correct this anomaly. 
The new data sets are now more uniform and 
more accurate. But the change has had an ad-
verse effect on the HDI rank of several coun-
tries, including Argentina, Belgium, Brazil, 
Paraguay, Peru and the United Kingdom. For 
Brazil the decline in the HDI rank—from 63 

From income to 
HDI—some do 
better than others

Figure 1

Source: Indicator table 1.
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to 69—is almost entirely a result of the change 
in statistical reporting rather than any real de-
terioration in education performance. Similar 
outcomes can be observed for other countries 
in the group.

Human development trends—the 
HDI and beyond

Human development trends tell an important 
story. Since the mid-1970s almost all regions 
have been progressively increasing their HDI 
score (figure 2). East Asia and South Asia have 
accelerated progress since 1990. Central and 
Eastern Europe and the Commonwealth of 
Independent States (CIS), following a cata-
strophic decline in the first half of the 1990s, 
has also recovered strongly and regained the 
level before the reversal. The major exception 
is Sub-Saharan Africa. Since 1990 it has stag-
nated, partly because of economic reversal but 
principally because of the catastrophic effect 
of HIV/AIDS on life expectancy. Eighteen 
countries have a lower HDI score today than 
in 1990—most in Sub-Saharan Africa. Today 
28 of the 31 low human development countries 
are in Sub-Saharan Africa. This underlines the 
supreme importance for the Millennium De-
velopment Goals of national efforts and global 

partnerships to overcome the enormous in-
herited disadvantage faced by people in Africa 
today.

Progress in human development is some-
times taken as evidence of convergence between 
the developed and the developing world. In 
broad terms, that picture is accurate: there has 
been a steady improvement in human develop-
ment indicators for the developing world over 
several decades. But convergence is taking place 
at very different rates in different regions—and 
from different starting points. Inequalities in 
human development remain large, and for a large 
group of countries divergence is the order of the 
day. This can be illustrated by reference to some 
of the core indicators that underpin the HDI.

Life expectancy 
Over the past three decades developing coun-
tries as a group have been converging on devel-
oped countries in life expectancy. Their average 
life expectancy at birth has increased by nine 
years, compared with seven in high-income 
countries (figure 3). The exception again is Sub-
Saharan Africa. For the region as a whole life 
expectancy today is lower than it was three de-
cades ago—and even this headline story under-
states the problem. Several countries in South-
ern Africa have suffered catastrophic reversals: 
20 years in Botswana, 16 in Swaziland and 13 
in Lesotho and Zambia. These demographic 

Source: Calculated based on indicator table 2.
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HIV/AIDS has thrown human development into reverse gear across 

a large group of countries. More than 39 million people are infected 

with HIV, the virus that causes AIDS, and 3 million died of the disease 

in 2005 alone. Falling life expectancy has been one of the most visible 

impacts of HIV/AIDS on the human development index (HDI). Less vis-

ible has been the feminization of the disease and the consequences 

for gender equity.

In Sub-Saharan Africa, the epicentre of the crisis, infection rates 

have been growing far more rapidly for women than for men (figure 

1). Women now account for 57% of HIV infections in the region, and 

young African women (ages 15–24) are now three times more likely to 

become infected than men.

The pandemic is shaping the demographic structure of many Af-

rican countries. Women have a greater probability of contracting the 

infection—and are more likely to die from it earlier in life. In Southern 

Africa this is reversing the standard life expectancy pattern for men 

and women (figure 2). On current trends average life expectancy in 

Botswana, Lesotho, South Africa and Swaziland will be two years less 

for women than for men by 2005–10, compared with seven years more 

in 1990–95. Part of the gender bias in HIV/AIDS death rates can be 

traced to early marriage or sexual unions that increase the exposure 

of young women and girls to risk.

Even so, evidence from 11 countries studied in detail by the Joint 

United Nations Programme on HIV/AIDS shows a decline in eight 

countries in the proportion of people having sex before age 15 and 

an increase in the use of condoms. The figures for treatment are also 

moving in the right direction: use of antiretroviral drugs in Sub-Saharan 

Africa expanded from 100,000 people in 2003 to 810,000 at the end of 

2005. But only about one person in every six of the 4.7 million in need 

of treatment now receives it. And coverage rates range broadly—from 

more than 80% in Botswana to 4% in Angola. South Africa alone ac-

counts for about a quarter of those receiving treatment.

Does gender bias also skew prevention and treatment? The 

evidence is mixed. Unequal power relationships can disadvantage 

women and young girls in prevention because they are able to ex-

ercise less control over decision-making. Educational disadvantage 

is also a factor. Because school is an important site for education on 

HIV/AIDS, gender disparities in school attendance disadvantage girls. 

Current evidence does not point to systematic bias in treatment. In 

Ethiopia and Ghana women account for a smaller share of treatment 

than predicted on the basis of infection rates, but in South Africa and 

Tanzania they account for a larger share. 

Like men, women in Sub-Saharan Africa suffer from the stigma, 

fear and weak leadership and inadequate political participation that 

have held back the development of an effective response to HIV/AIDS 

in many countries. They also stand to gain if the goal of the Global 

Fund to Fight AIDS, Malaria and Tuberculosis of providing 10 million 

people globally with antiretroviral treatment by 2010 is attained. The 

commitment by the Group of Seven leading industrial countries to 

provide as close to universal access to treatment as possible by 2010 

is important. At the same time national governments should put gen-

der and overcoming gender inequality at the centre of strategies for 

prevention and treatment.

Box 1	 The feminization of HIV/AIDS in Sub-Saharan Africa
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reversals are greater than France’s after the First 
World War (see Human Development Report 
2005). There has also been a reversal in the gen-
der pattern of life expectancy. Across Sub-Saha-
ran Africa women account for a rising share of 
HIV/AIDS infections—a trend that is dramati-
cally lowering female relative to male life expec-
tancy. Prevention and treatment of HIV/AIDS 
remain among the most important conditions 
for a resumption of positive human develop-
ment trends across much of the region (box 1). 

Child mortality 
Survival rates for children are among the most 
sensitive indicators of human well-being. Here, 
too, there are some encouraging trends. Child 
mortality rates are falling: there were 2.1 mil-
lion fewer deaths in 2004 than in 1990. Survival 
prospects are improving in all regions (figure 4). 
Yet the 10.8 million child deaths in 2004 bear 
testimony to the inequality in the most basic 
of all life chances—the chance of staying alive. 
Being born on the wrong street in the global vil-
lage carries with it a large risk in terms of sur-
vival prospects. 

For children in much of the developing 
world the risk differential is increasing. Child 
death rates in all developing regions are ris-
ing when expressed as a multiple of the rate in 
high-income countries. Moreover, the rate of 
progress in reducing child mortality has slowed 
for a large group of countries. Had the rate of 
progress registered in the 1980s been sustained 
since then, there would have been 1.5 million 
fewer child deaths in the world in 2004. The 
slowdown in the reduction in child mortality 
rates has implications for the Millennium De-
velopment Goals. On current trends the target 
of cutting overall death rates by two-thirds by 
2015 will be missed by some 4.4 million deaths 
in that year. Only three Sub-Saharan African 
countries are on track for achieving the goal. 

Perhaps more powerfully than any other 
indicator, child mortality demonstrates that 
increases in income are not equivalent to im-
provements in human development. Measured 
by wealth generation, India is one of the suc-
cess stories of globalization: its GDP per capita 
growth has averaged 4% a year since 1990. But 

the trend rate for reducing child mortality has 
slowed from 2.9% a year in the 1980s to 2.2% 
since 1990. While India has outperformed 
Bangladesh in economic growth and average 
income, Bangladesh has outperformed India in 
reducing child death rates, maintaining a rate 
of decline of 3.45% since 1990. The contrast-
ing fortune of children in India and Bangladesh 
when assessed on survival prospects points to 
the limits of wealth as a metric for measuring 
human development.

Education
Progress in education is critical for human devel-
opment in its own right and because of the links 
to health, equity and empowerment. Here, too, 
the progress report is one of a glass half empty 
and half full. Much has been achieved—but 
large deficits remain.

Illiteracy patterns today are a legacy of edu-
cation deficits of the past. Since 1990 adult lit-
eracy rates have risen from 75% to 82%, reduc-
ing the number of illiterate people in the world 
by 100 million. There has been less progress in 
gender equity. Women still account for about 
two-thirds of adult illiteracy—the same as in 
the 1990s. Net primary enrolment ratios have 
increased across the developing world, and the 
gender equity gap in enrolment is shrinking in 
all regions. Set against this good news, the bad 
news is that 115 million children are still out of 
school—and some 62 million of them are girls.

Enrolment differences at the primary level 
capture an important dimension of progress 
in education, but only one dimension. In a 
knowledge-based global economy a good qual-
ity primary education is just a first step on a 
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ladder and not a destination. In this broader 
perspective the inequality in the distribution 
of global education opportunities remains 
daunting. On average a child in Burkina Faso 
can expect less than 4 years of education, com-
pared with more than 15 in most high-income 
countries. These large educational inequalities 
of today are the income and health inequali-
ties of tomorrow. Among the core challenges 
to be addressed:
•	 The enrolment-completion gap. Almost one 

child in five in developing countries drops 
out before completing primary school. In 
some cases high enrolment rates mask lim-
ited progress towards the acquisition of 
basic literacy and numeracy skills. In coun-
tries such as Chad, Malawi and Rwanda 
fewer than 40% of the children who enrol 
in school complete a full primary education 
cycle.

•	 Low rates of transition to secondary school 
and beyond (figure 5). In rich countries 
more than 80% of children who reach the 
end of primary school continue their stud-
ies at a lower secondary level. Over half go 
on to tertiary education. The picture is very 
different in Sub-Saharan Africa, where less 
than half of children make the transition 
from primary to secondary school. There 

are 37 countries with net secondary enrol-
ment rates of less than 40%, 26 of them in 
Sub-Saharan Africa.

•	 High levels of post-primary gender inequal-
ity. While enrolment gaps between girls 
and boys are narrowing, large disparities re-
main at secondary and tertiary levels (figure 
6). The disparities reflect institutionalized 
gender discrimination that disadvantages 
women by restricting their choices and re-
ducing their opportunities for income and 
employment. Because of the links between 
maternal education and child health, gen-
der discrimination also holds back progress 
in child mortality reduction. 

Income poverty and distribution
Income poverty has fallen in all regions since 
1990, except in Sub-Saharan Africa. The share 
of the world’s people living on less than $1 a 
day has fallen from 28% to 21%, leaving just 
over 1 billion people below the threshold. High 
economic growth in China and India has been 
the most powerful motor for reducing income 
poverty. Sub-Saharan Africa is the only re-
gion that has witnessed an increase both in the 
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incidence of poverty and in the absolute num-
ber of poor. Some 300 million people there—
almost half of the region’s population—live on 
less than $1 a day. 

While the world as a whole is on track for 
achieving the 2015 target of halving extreme 
income poverty, Sub-Saharan Africa is off 
track, as are many countries in other regions. 
Country-level data indicate that the 2015 goals 
will be missed by about 380 million people. 
Such high levels of poverty in a more prosper-
ous global economy reflect the extreme dispari-
ties in wealth and the small shares of world in-
come captured by the poor:
•	 The poorest 20% of the world’s people, 

roughly corresponding to the population 
living on less than $1 a day, account for 1.5% 
of world income. The poorest 40%, corre-
sponding to the $2 a day poverty threshold, 
account for 5% of world income.

•	 Nine of 10 people in high-income Organ-
isation for Economic Co-operation and 
Development (OECD) countries are in the 
top 20% of the global income distribution. 
At the other end of the scale one person in 
two in Sub-Saharan Africa is in the poor-
est 20%—and the region’s share of people 
in the bottom 20% has more than doubled 
since 1980 (to 36% of the total).

•	 Average income for the world as a whole is 
$5,533 (PPP)—but 80% of the world lives 
on less than this average. Global inequality 
is captured in the large gap between average 
and median incomes ($1,700 in 2000). 

•	 The world’s 500 richest people have an in-
come of more than $100 billion, not taking 
into account asset wealth. That exceeds the 
combined incomes of the poorest 416 mil-
lion. Wealth accumulation at the top of the 
global income distribution has been more 
impressive than poverty reduction at the 
bottom. The 2004 World Wealth Report 
prepared by Merrill Lynch projects that the 
financial asset wealth of 7.7 million “high 
net worth individuals” reached $28 trillion 
in 2003, with projected growth to $41 tril-
lion by 2008. 
Globalization has given rise to a protracted 

debate over the precise direction of trends in 

global income distribution. What is sometimes 
lost sight of is the sheer depth of inequality—
and the associated potential for greater equity 
to accelerate poverty reduction. Measured in 
2000 purchasing power parity (PPP) terms, 
the gap between the incomes of the poorest 
20% of the world’s population and the $1 a day 
poverty line amounts to about $300 billion. 
That figure appears large, but it is less than 2% 
of the income of the world’s wealthiest 10%. 
Achieving greater equity in world income dis-
tribution through inclusive and broad-based 
national growth strategies—backed by inter-
national action through aid, trade and technol-
ogy transfer—is one of the keys to bringing the 
2015 goals for income poverty within reach.

Inequality and human development

The HDI provides a snapshot of average na-
tional performance in human development. 
However, averages can obscure large dispari-
ties within countries. Inequalities based on in-
come, wealth, gender, race and other forms of 
inherited disadvantage, as well as location, can 
make national averages a misleading indicator 
for human well-being.

Can the HDI be used to capture inequali-
ties in human development within countries? 
Research undertaken for this year’s Human 
Development Report addressed this question 
by attempting to disaggregate national HDI 
scores by income quintiles. The exercise covered 
13 developing countries and two developed 
countries—Finland and the United States—
with sufficient data available. 

The construction of HDI scores for different 
income groups within countries poses technical 
challenges (see Technical note 2). Standardized 
household income surveys and Demographic and 
Health Surveys make it possible to generate data 
for the index at different points in the income 
distribution. But problems in data availability 
and comparability make it difficult to construct 
indexes that are comparable across countries. An 
added problem is that the data required for the 
construction of HDI scores by income group 
are not available for many high-income coun-
tries. Despite these problems the construction of 
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internationally comparable HDI scores based on 
national income groups has the potential to pro-
vide a powerful instrument for understanding 
the dimensions of capability deprivation.

The HDI by income group points to stark 
inequalities in human development (figure 7). 
For Burkina Faso, Madagascar and Zambia the 
HDI score for the richest 20% is about twice 
that for the poorest 20%. The observed gaps 
in Bolivia, Nicaragua and South Africa are 
also very large. HDI disparities by income be-
tween rich and poor in high-income countries 
are smaller, partly because income differentials 
translate less emphatically into life expectancy 
differences and basic education outcome. Even 
so, the United States displays significant HDI 
disparities by income group. 

Beyond the domestic rankings, cross-
country comparisons highlight the inequality 
of human development:
•	 The richest 20% of the people in Bolivia 

have a ranking that would place them in 
the high human development league, along-
side Poland, while the poorest 20% would 
rank at a level comparable to the average for 

Pakistan. The two groups are separated by 
97 places on the global HDI ranking. For 
Nicaragua the HDI gap between the rich-
est and the poorest 20% is 87 places in the 
global league.

•	 In South Africa the richest 20% have an HDI 
rank 101 places above the poorest 20%. 

•	 In Indonesia human development stretches 
from a level comparable to that of the Czech 
Republic for the richest 20% to that of 
Cambodia for the poorest 20%.

•	 While the richest 20% in the United States 
(followed by Finland) would top the list 
of human development achievements, 
the poorest quintile in the United States 
achieves only a rank of 50.

Behind the HDI inequalities—child 
mortality and education inequalities
The HDI by income group provides an aggre-
gate indicator of some important dimensions 
of well-being. Behind it are some very stark 
inequalities in capabilities and life chances 
linked to income inequalities. These can be 
highlighted by reference to household survey 
data for some of the countries covered by the 
research exercise.

Children born into the poorest 20% of the 
income distribution in countries such as Bo-
livia, Indonesia and South Africa face a risk of 
dying before their fifth birthday that is about 
four times higher than for children born into 
the richest 20% (figure 8). School completion 
rates also vary, with gender inequalities inter-
acting with wealth-based disparities. Both girls 
and boys in the poorest 20% of the income dis-
tribution in Burkina Faso are far less likely to 
complete primary school than their high-in-
come counterparts, though the disparity be-
tween girls and boys is equally marked (figure 
9). These large variations in life chances based 
on inherited markers for advantage and disad-
vantage point to the need for public policies 
that equalize choice and opportunity by ex-
tending substantive freedoms.

Apart from the moral imperative to over-
come extreme disparities in these areas, in-
equalities have important implications for the 
Millennium Development Goals. Consider the 

Figure 7 Same country, different worlds—a human development 
index by income group

Source: Grimm and others 2006.
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target of reducing child mortality rates by two-
thirds. Poor households, with child death rates 
that are typically two to three times the national 
average, account for a disproportionate share of 
overall child deaths. In Nicaragua and Peru, for 
example, about 40% of child deaths occur in the 
poorest 20% of households. Policies to reduce 
death rates among the poor have the potential to 
accelerate progress towards the target, though in 
most countries child mortality inequalities are 
widening: death rates among the poor are fall-
ing on average at less than half the rate among 
the rich. 

Looking beyond household income, disaggre-
gating the HDI can capture inequalities at vari-
ous levels. In many countries it reveals large dif-
ferences among regions. Kenya has an HDI that 
ranges from 0.75 in Nairobi (almost on par with 
Turkey) to 0.29 in Turkana, a pastoral area in the 
north of the country (figure 10). If Turkana were 
a country, it would be off the current HDI scale 
by a considerable margin, reflecting the region’s 

recurrent droughts, poor access to health and 
water infrastructure and high malnutrition rates. 

Rural-urban differences interact with re-
gional disparities. In China urban Shanghai 
would rank 24 in the global HDI league, just 
above Greece, while rural Guizhou Province 
would rank alongside Botswana (figure 11). 

For some countries the HDI reveals very 
large inequalities based on group member-
ship. An example is Guatemala, where human 
development opportunities are heavily skewed 
against indigenous groups. Q’eqchi have an 
HDI rank on par with Cameroon and 32 places 
below the rank for ladinos (roughly equivalent 
to Indonesia) (figure 12).

Income inequality
Inequality raises important questions rooted in 
normative ideas about social justice and fairness 
in all societies. Because income distribution 
patterns directly affect opportunities for nutri-
tion, health and education, income inequality 

Figure 8 Staying alive—opportunities 
linked to wealth

Source: Gwatkin and others 2005.
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is also intimately related to wider inequali-
ties in capability and in some cases to absolute 
deprivation.

Regional variations in income inequality 
are large. The Gini coefficient, a measure of in-
equality calibrated on a scale from 0 (perfect 
equality) to 100 (perfect inequality), ranges 
from 33 in South Asia to 57 in Latin America 
and to more than 70 in Sub-Saharan Africa. 

While caution has to be exercised in cross-re-
gional comparisons, these regional differences 
are associated with large variations in the in-
come shares of the richest and poorest 20%. 
They also reflect the gap between average in-
come and median income, which widens with 
inequality. In a highly unequal country like 
Mexico the median income is only 51% of the 
average. For Viet Nam, where income distribu-
tion is more equitable, the median rises to 77% 
of the average. 

Why does income distribution matter for 
poverty reduction? In a mechanical sense the 
rate of income poverty reduction in a coun-
try is a function of two things: the rate of eco-
nomic growth and the share of any increment 
in growth captured by the poor. Other things 
being equal, the larger the share of income cap-
tured by the poor, the more efficient the country 
is in converting growth into poverty reduction. 
Holding income distribution patterns constant 
and projecting current growth rates into the fu-
ture, it would take three decades for the median 
household in poverty to cross the poverty line 
in Mexico. Doubling the share of the poor in 
future income growth would cut this time hori-
zon by half. For Kenya the time horizon would 
be reduced by 17 years, from 2030 to 2013—a 
transition that would bring the country within 
touching distance of an otherwise unattainable 
Millennium Development Goal target of halv-
ing income poverty. 

As the examples show, distribution matters 
because it affects the rate at which economic 
growth converts into poverty reduction (the 
growth elasticity of poverty). Thus every 1% 
increase in growth reduces poverty by about 
1.5% in Viet Nam—twice the 0.75% in Mex-
ico. The good news is that extreme inequality is 
not an immutable fact of life. Over the past five 
years Brazil, one of the world’s most unequal 
countries, has combined strong economic per-
formance with a decline in income inequality 
(according to national sources, the Gini index 
has come down from 56 in 2001 to 54 in 2004) 
and poverty. Economic growth has created em-
ployment and increased real wages. And a large 
social welfare programme—Bolsa Familia—
has provided financial transfers to 7 million 

Rural-urban differences intensify 
regional disparities in China

Figure 11

Source: UNDP 2005d. 
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families living in extreme or moderate poverty 
to support nutrition, health and education, cre-
ating benefits today and assets for the future.4

Income distribution is not only an issue 
for developing countries. As underlined by the 
HDI by income quintiles for the United States, 
it is also important in some of the world’s rich-
est countries. Over the past quarter century the 
gap between the bottom of the US income dis-
tribution and the middle and top has widened 
dramatically. Between 1980 and 2004 the in-
come of the richest 1% of households (average 
incomes of more than $721,000 in 2004) rose 
135%. Over the same period real manufactur-
ing wages declined by 1%. The share of national 
income of the richest 1% doubled to 16% over 
the same period. In other words, the fruits of 
the productivity gains that have driven growth 
in the United States have been heavily skewed 
towards the wealthiest sections of society. 

Does rising inequality restrict opportunity? 
One way of addressing that question is to mea-
sure the influence of the earning power of par-
ents on the future earnings of their offspring. 
In countries with low inequality—such as Den-
mark and Norway—parental income explains 

about 20% of the earnings of offspring. For the 
United States—and for the United Kingdom—
that figure rises to more than 50%.

Within any one country high levels of in-
equality in income and opportunity are a con-
straint on human development. Apart from 
their adverse implications for economic dyna-
mism, growth and social cohesion, they limit 
the conversion of growth into human develop-
ment. The same applies at a global level, where 
the increasingly visible divides that separate 
the haves and the have-nots have become a 
focal point for discontent. One of the central 
human development challenges in the decades 
ahead is to diminish the tolerance for extreme 
inequalities that have characterized globaliza-
tion since the early 1990s and to ensure that 
the rising tide of prosperity extends opportu-
nities for the many, and not just the privileged 
few. 

Notes

1 	 Aristotle, Nicomachean Ethics, book 1, chapter 5.

2	 Sen 1999, p.3.

3	 Kennedy 1962, p. 626.

4	 IBGE 2005.
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The human development indicator tables pro-
vide a global assessment of country achieve-
ments in different areas of human development. 
The main tables are organized thematically, as 
described by the running titles at the top of 
each table. The tables include data for 175 UN 
member states—those for which the human de-
velopment index (HDI) could be calculated—
along with Hong Kong, China (SAR), and the 
Occupied Palestinian Territories. Because of 
lack of data, an HDI could not be calculated 
for the remaining 17 UN member countries. 
Basic human development indicators for these 
countries are presented in table 1a.

In the tables, countries and areas are ranked 
by their HDI value. To locate a country in these 
tables, refer to Key to countries on the back 
cover flap, which lists countries alphabetically 
with their HDI rank. Most of the data in the 
tables are for 2004 and are those available to 
the Human Development Report Office as of 
1 August 2006, unless otherwise specified.

Sources and definitions

The Human Development Report Office is 
primarily a user, not a producer, of statistics. It 
relies on international data agencies with the 
resources and expertise to collect and compile 
international data on specific statistical indica-
tors. Sources for all data used in compiling the 
indicator tables are given in short citations at 
the end of each table. These correspond to full 
references in Statistical references. When an 
agency provides data that it has collected from 
another source, both sources are credited in the 
table notes. But when an agency has built on 
the work of many other contributors, only that 
agency is given as the source. The source notes 
also show the original data components used in 

any calculations by the Human Development 
Report Office to ensure that all calculations can 
be easily replicated. Indicators for which short, 
meaningful definitions can be given are in-
cluded in Definitions of statistical terms. Other 
relevant information appears in the notes at the 
end of each table. For more detailed technical 
information about these indicators, please con-
sult the relevant Web sites of the source agencies 
through the Human Development Report Web 
site at http://hdr.undp.org/statistics/.

Inconsistencies between national 
and international estimates

When compiling international data series, inter-
national data agencies often apply international 
standards and harmonization procedures to im-
prove comparability across countries. When in-
ternational data are based on national statistics, 
as they usually are, national data may need to be 
adjusted. When data for a country are missing, 
an international agency may produce an esti-
mate if other relevant information can be used. 
And because of the difficulties in coordination 
between national and international data agen-
cies, international data series may not incor-
porate the most recent national data. All these 
factors can lead to significant inconsistencies be-
tween national and international estimates.

This Report has often brought such incon-
sistencies to light. When data inconsistencies 
have arisen, we have helped to link national 
and international data authorities to address 
those inconsistencies. In many cases this has led 
to better statistics in the Report. The Human 
Development Report Office advocates for im-
provements in international data, plays an ac-
tive role in supporting efforts to enhance data 
quality and works with national agencies and 

Readers guide and notes to tables
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international bodies to improve data consis-
tency through more systematic reporting and 
monitoring of data quality.

Comparability over time

Statistics presented in different editions of the 
Report may not be comparable, due to revisions 
to data or changes in methodology. For this rea-
son the Human Development Report Office 
strongly advises against trend analysis based on 
data from different editions. HDI values and 
ranks similarly are not comparable across edi-
tions of the Report. For HDI trend analysis 
based on consistent data and methodology, refer 
to table 2 (Human development index trends).

Country classifications

Countries are classified in four ways: by human 
development level, by income, by major world 
aggregates and by region (see Classification of 
countries). These designations do not necessar-
ily express a judgement about the development 
stage of a particular country or area. The term 
country as used in the text and tables refers, as 
appropriate, to territories or areas.

Human development classifications
All countries included in the HDI are classi-
fied into one of three clusters by achievement in 
human development: high human development 
(with an HDI of 0.800 or above), medium human 
development (HDI of 0.500–0.799) and low 
human development (HDI of less than 0.500).

Income classifications
All countries are grouped by income using 
World Bank classifications: high income (gross 
national income per capita of $10,066 or more 
in 2004), middle income ($826–$10,065) and 
low income ($825 or less).

Major world classifications
The three global groups are developing countries, 
Central and Eastern Europe and the CIS (Com-
monwealth of Independent States) and OECD 
(Organisation for Economic Co-operation and 
Development). These groups are not mutually 

exclusive. (Replacing the OECD group with the 
high-income OECD group and excluding the 
Republic of Korea would produce mutually ex-
clusive groups.) Unless otherwise specified, the 
classification world represents the universe of 194 
countries and areas covered—192 UN member 
countries plus Hong Kong, China (SAR), and 
the Occupied Palestinian Territories.

Regional classifications
Developing countries are further classified into 
regions: Arab States, East Asia and the Pacific, 
Latin America and the Caribbean (including 
Mexico), South Asia, Southern Europe and Sub-
Saharan Africa. These regional classifications 
are consistent with the Regional Bureaux of 
the United Nations Development Programme. 
An additional classification is least developed 
countries, as defined by the United Nations 
(UN‑OHRLLS 2006).

Aggregates and growth rates

Aggregates
Aggregates for the classifications described above 
are presented at the end of tables where it is ana-
lytically meaningful to do so and data are suffi-
cient. Aggregates that are the total for the classi-
fication (such as for population) are indicated by 
a T. All other aggregates are weighted averages.

In general, an aggregate is shown for a coun-
try grouping only when data are available for 
half the countries and represent at least two-
thirds of the available weight in that classifica-
tion. The Human Development Report Office 
does not fill in missing data for the purpose of 
aggregation. Therefore, unless otherwise speci-
fied, aggregates for each classification represent 
only the countries for which data are available, 
refer to the year or period specified and refer 
only to data from the primary sources listed. 
Aggregates are not shown where appropriate 
weighting procedures are unavailable.

Aggregates for indices, growth rates and 
indicators covering more than one point in 
time are based only on countries for which data 
exist for all necessary points in time. When 
no aggregate is shown for one or more regions, 
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aggregates are not always shown for the world 
classification, which refers only to the universe 
of 194 countries and areas.

Aggregates in this Report will not always 
conform to those in other publications because 
of differences in country classifications and 
methodology. Where indicated, aggregates are 
calculated by the statistical agency providing 
the data for the indicator.

Growth rates
Multiyear growth rates are expressed as average 
annual rates of change. In calculating growth 
rates, the Human Development Report Office 
uses only the beginning and end points. Year-
to-year growth rates are expressed as annual 
percentage changes.

Country notes
Unless otherwise noted, data for China do not in-
clude Hong Kong, China (SAR), Macau, China 
(SAR), or Taiwan Province of China. In most 
cases data for Eritrea before 1992 are included 
in the data for Ethiopia. Data for Germany 
refer to the unified Germany, unless otherwise 
noted. Data for Indonesia include Timor-Leste 
through 1999, unless otherwise noted. Data for 
Jordan refer to the East Bank only. Economic 
data for Tanzania cover the mainland only. 
Data for Sudan are often based on information 
collected from the northern part of the coun-
try. While Serbia and Montenegro became two 
independent states in June 2006, the indicator 
tables generally report data only for the country 
of Serbia and Montenegro since disaggregated 
data were not available at the time of printing. 
And data for the Republic of Yemen refer to that 
country from 1990 onward, while data for ear-
lier years refer to aggregated data for the former 
People’s Democratic Republic of Yemen and the 
former Yemen Arab Republic.

Symbols
In the absence of the words annual, annual 
rate or growth rate, a dash between two years, 
such as in 1995–2000, indicates that the data 
were collected during one of the years in that 
period. A slash between two years, such as in 
1998/2001, indicates an average for the years 

shown unless otherwise specified. The follow-
ing symbols are used:
	 ..	 Data not available.
	 (.)	 �Greater (or less) than zero but small 

enough that the number would round 
to zero at the displayed number of deci-
mal points.

	 <	 Less than.
	 —	 Not applicable.
	 T	 Total. 

Table 1: about the human 
development index

The human development index (HDI) is a com-
posite index that measures the average achieve-
ments in a country in three basic dimensions of 
human development: a long and healthy life, as 
measured by life expectancy at birth; knowl-
edge, as measured by the adult literacy rate 
and the combined gross enrolment ratio for 
primary, secondary and tertiary schools; and a 
decent standard of living, as measured by gross 
domestic product (GDP) per capita in purchas-
ing power parity (PPP) US dollars. The index is 
constructed from indicators that are available 
globally using a methodology that is simple and 
transparent (see Technical note 1).

While the concept of human development 
is much broader than any single composite 
index can measure, the HDI offers a powerful 
alternative to income as a summary measure of 
human well-being. It provides a useful entry 
point into the rich information contained in 
the subsequent indicator tables on different as-
pects of human development.

Data availability determines HDI country 
coverage
The HDI in this Report refers to 2004. It covers 
175 UN member countries, along with Hong 
Kong, China (SAR), and the Occupied Pales-
tinian Territories. Because of a lack of compa-
rable data, 17 UN member countries cannot 
be included in the HDI this year. Basic human 
development indicators for these countries are 
presented in table 1a.

To enable cross-country comparisons, the 
HDI is, to the extent possible, calculated based 
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on data from leading international data agen-
cies available at the time the Report was pre-
pared (see Primary international data sources 
below). But for a number of countries data are 
missing from these agencies for one or more of 
the four HDI components. 

In response to the desire of countries to be in-
cluded in the HDI table, and in line with the goal 
of including as many UN member countries as 
possible, the Human Development Report Office 
has made special efforts to obtain estimates from 
other international, regional or national sources 
when the primary international data agencies 
lack data for one or two HDI components for a 
country. In a few cases the Human Development 
Report Office has produced an estimate. These 
estimates from sources other than the primary 
international agencies are clearly documented in 
the footnotes to table 1. They are of varying qual-
ity and reliability and are not presented in other 
indicator tables showing similar data.

Primary international data sources
Life expectancy at birth. The life expectancy at 
birth estimates are from the 2004 Revision of 
World Population Prospects (UN 2005b), the 
official source of UN population estimates and 
projections. They are prepared biannually by 
the Population Division of the United Nations 
Department of Economic and Social Affairs 
using data from national vital registration sys-
tems, population censuses and surveys.

In the 2004 Revision the United Nations 
Population Division incorporated national data 
available to it through the end of 2004. For as-
sessing the impact of HIV/AIDS, the latest HIV 
prevalence estimates available at the time, pre-
pared by the Joint United Nations Programme 
on HIV/AIDS, are combined with a series of 
assumptions about the demographic trends and 
mortality of both infected and noninfected peo-
ple in each of the 60 countries for which the im-
pact of the disease is explicitly modelled.

These life expectancy estimates are pub-
lished by the United Nations Population Di-
vision with five-year intervals as the reference 
point. The estimates for 2004 shown in table 
1 and those underlying table 2 are annual in-
terpolations based on these five-year data (UN 

2005a). For details on the 2004 Revision of 
World Population Prospects (UN 2005b), see 
www.un.org/esa/population/unpop.htm.

Adult literacy rate. Data on adult literacy come 
from national population censuses or house-
hold surveys. This Report uses national esti-
mates of adult literacy from the United Nations 
Educational, Scientific and Cultural Organiza-
tion (UNESCO) Institute for Statistics (UIS) 
April 2006 Assessment (UNESCO Institute 
for Statistics 2006c) and UIS estimates from 
UNESCO Institute for Statistics (2003). The 
national estimates, made available through tar-
geted efforts by UIS to collect recent literacy 
data from countries, are obtained from national 
censuses or surveys between 2000 and 2005 
(with the exception of a few cases referring to 
1995–99). The UIS estimates, produced in July 
2002, were based mostly on national data col-
lected before 1995. For details on these literacy 
estimates, see www.uis.unesco.org.

Many high-income countries, having at-
tained high levels of literacy, no longer collect 
basic literacy statistics and thus are not included 
in the UIS data. In calculating the HDI, a liter-
acy rate of 99.0% is applied for these countries.

In collecting literacy data, many countries 
estimate the number of literate people based 
on self-reported data. Some use educational at-
tainment data as a proxy, but measures of school 
attendance or grade completion may differ. Be-
cause definitions and data collection methods 
vary across countries, literacy estimates should 
be used with caution.

The UIS, in collaboration with partner agen-
cies, is actively pursuing an alternative method-
ology for measuring literacy, the Literacy As-
sessment and Monitoring Programme (LAMP). 
LAMP seeks to go beyond the current simple 
categories of literate and illiterate by providing 
information on a continuum of literacy skills.

Combined gross enrolment ratio for primary, sec-
ondary and tertiary schools. Gross enrolment 
ratios are produced by the UIS based on enrol-
ment data collected from national governments 
(usually from administrative sources) and popu-
lation data from the United Nations Population 
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Division’s 2004 Revision of World Population 
Prospects (UN 2005). The ratios are calculated by 
dividing the number of students enrolled in all 
levels of schooling (excluding adult education) by 
the total population in the official age group cor-
responding to these levels. The tertiary age group 
is set to five cohorts immediately following on the 
end of upper secondary school in all countries.

Though intended as a proxy for educational 
attainment, combined gross enrolment ratios do 
not reflect the quality of education outcomes. 
Even when used to capture access to education 
opportunities, combined gross enrolment ratios 
can hide important differences among countries 
because of differences in the age range corre-
sponding to a level of education and in the dura-
tion of education programmes. Grade repetition 
and dropout rates can also distort the data. Mea-
sures such as the mean years of schooling of a pop-
ulation or school life expectancy could more ade-
quately capture education attainment and should 
ideally supplant the gross enrolment ratio in the 
HDI. However, such data are not yet regularly 
available for a sufficient number of countries.

As currently defined, the combined gross 
enrolment ratio does not take into account stu-
dents enrolled in other countries. Current data 
for many smaller countries, for which pursuit of 
a tertiary education abroad is common, could 
significantly underrepresent access to education 
or educational attainment of the population 
and thus lead to a lower HDI value.

In previous editions data for some coun-
tries included adult education, contrary to the 
preferred definition of the enrolment indicator. 
The data in this year’s Report excludes adult ed-
ucation for these countries, bringing their data 
into compliance with the standard definition. 
As a result, enrolment ratios and HDI values 
for these countries are lower than if adult edu-
cation had been included.

GDP per capita (PPP US$). In comparing stan-
dards of living across countries, economic statis-
tics must be converted into PPP terms to elimi-
nate differences in national price levels. The GDP 
per capita (PPP US$) data for the HDI are pro-
vided for 164 countries by the World Bank based 
on price data from the latest International Com-

parison Program (ICP) surveys and GDP in local 
currency from national accounts data. The lat-
est round of ICP surveys covered 118 countries. 
PPPs for these countries are estimated directly by 
extrapolating from the latest benchmark results. 
For countries not included in the ICP surveys, 
estimates are derived through econometric re-
gression. For countries not covered by the World 
Bank, PPP estimates provided by the Penn World 
Tables of the University of Pennsylvania (Heston, 
Summers and Aten 2001, 2002) are used.

Though much progress has been made in 
recent decades, the current PPP data set suffers 
from several deficiencies, including lack of uni-
versal coverage, of timeliness of the data and of 
uniformity in the quality of results from differ-
ent regions and countries. The importance of 
PPPs in economic analysis underlines the need 
for improvement in PPP data. A new Millen-
nium Round of the ICP has been established 
and promises much improved PPP data for eco-
nomic policy analysis, including international 
poverty assessment. For details on the ICP and 
the PPP methodology, see the ICP Web site at 
www.worldbank.org/data/icp.

Comparisons over time and across 
editions of the Report
The HDI is an important tool for monitoring 
long-term trends in human development. To 
facilitate trend analyses across countries, the 
HDI is calculated at five-year intervals for the 
period 1975–2004. These estimates, presented 
in table 2, are based on a consistent method-
ology and on comparable trend data available 
when the Report is prepared.

As international data agencies continually 
improve their data series, including updating his-
torical data periodically, the year to year changes 
in the HDI values and rankings across editions 
of the Human Development Report often re-
flect revisions to data—both specific to a coun-
try and relative to other countries—rather than 
real changes in a country. In addition, occasional 
changes in country coverage could also affect the 
HDI ranking of a country, even when consistent 
methodology is used to calculate the HDI. As 
a result, a country’s HDI rank could drop con-
siderably between two consecutive Reports. But 
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when comparable, revised data are used to recon-
struct the HDI for recent years, the HDI rank 
and value may actually show an improvement.

For these reasons HDI trend analysis should 
not be based on data from different editions of 
the Report. Table 2 provides up-to-date HDI 
trend data based on consistent data and meth-
odology. For HDI values and ranks recalcu-
lated for 2003 (the reference year of the HDI in 
Human Development Report 2005) based on the 
data sources used for the HDI in this year’s Re-
port, please visit http://hdr.undp.org/statistics.

HDI for high human development countries
The HDI in this Report is constructed to com-
pare country achievements across all levels of 
human development. Thus the indicators cho-
sen are not necessarily those that best differ-
entiate between rich countries. The indicators 
currently used in the index yield very small 
differences among the top HDI countries, and 
thus the top of the HDI ranking often reflects 
only very small differences in these underlying 
indicators. For these high-income countries, an 
alternative index—the human poverty index 
(shown in table 4)—can better reflect the ex-
tent of human deprivation that still exists 
among the populations of these countries and 
help direct the focus of public policies.

For further discussions on the use and limi-
tations of the HDI and its component indica-
tors, see http://hdr.undp.org/statistics. 

Tables 24 and 25: revisiting the 
gender-related development index 
and the gender empowerment 
measure 

In 1995 the Human Development Report in-
troduced the gender-related development index 
(GDI) and the gender empowerment measure 
(GEM). These measures have since been used as 
advocacy and monitoring tools for gender-related 
human development analysis and policy discus-
sions. To mark the 10th anniversary of the GDI 
and GEM, the Human Development Report 
Office launched an evaluation of the indices to 
identify areas for improvement and consider al-
ternative measurement tools for examining gen-

der equity as a key aspect of human development. 
This section summarizes the main findings from 
this project and outlines possible changes to the 
indices. The papers prepared for this project as 
well as the proceedings of a workshop organized 
to discuss them were published in a special edi-
tion of the Journal of Human Development.1

(Mis)interpretation of the GDI
The review concluded that the indices have 
often been misinterpreted, particularly the 
GDI. The GDI is not a measure of gender in-
equality. Rather, it is a measure of human de-
velopment that adjusts the human development 
index (HDI) to penalize for disparities between 
women and men in the three dimensions of the 
HDI: a long and healthy life, knowledge and a 
decent standard of living (as measured by esti-
mated earned income) (see Technical note 1). 

The method of calculating the GDI implies 
that it will always have a lower value than the 
HDI. But a low GDI value can result from dis-
parities in achievements of women and men as 
well as from low average achievement in any of 
the dimensions considered in the index despite 
high levels of gender equity. Conversely, a coun-
try can have a relatively high GDI value despite 
large inequalities between men and women as 
long as its level of human development is high. 
To obtain a measure of gender inequality re-
quires comparing the GDI with the HDI, using 
either the difference or the ratio between the two 
as an indicator rather than using the GDI alone.

In general, the differences between the HDI 
and GDI tend to be small. The GDI is on average 
about 0.6% lower than the HDI. This gives the 
highly misleading impression that gender gaps are 
largely irrelevant for human development. The 
reason for the problem is that the gender gaps in 
the three dimensions captured tend to be small—
and are diminished further by the aversion to in-
equality formula used in calculating the GDI. As 
such, very large gender inequalities linked to pay 
and promotion in employment, and to quality of 
education, are often not captured in the GDI.

The GEM—a measure of agency
The GEM was intended to measure women’s 
and men’s abilities to participate actively in 



economic and political life and their command 
over economic resources.

In contrast to the GDI, which is concerned 
with well-being, the GEM focuses on agency. It 
measures three dimensions in this area: political 
participation and decision-making power, eco-
nomic participation and decision-making power, 
and command over economic resources. Calcula-
tion of the GEM, also explained in Technical note 1, 
mirrors that of the GDI. The first two components 
are calculated using shares of female to male partici-
pation to which an inequality aversion penalty is ap-
plied. The earned income component, by contrast, 
incorporates inequality-adjusted income levels. 

This has implications for interpreting the 
index. A poor country cannot achieve a high 
value for the GEM, even if earned income is 
equally distributed.  Conversely, a rich coun-
try might do well in the GEM either because 
the gender gaps in the three dimensions are low 
or because the country is rich (which raises its 
GEM value due to the earnings component). 

Issues raised in the GDI and GEM review
The GDI and GEM review addressed a wide 
range of analytical and methodological ques-
tions. Among the key measurement issues and 
proposed solutions:
•	 Improving the presentation and explana-

tion of the GDI and GEM. Understand-
ing the conceptual and empirical problems 
identified here will help readers make more 
informed use of the two indices. Future 
Human Development Reports will continue 
to refine and clarify the GDI and GEM. 

•	 Creating a separate HDI for men and for 
women to replace the GDI. A more intuitive 
way of presenting gender-related differences 
in the human development indicators would 
be to create a separate HDI for men and for 
women. Differences between the two indices 
might be easier to interpret than the GDI.

•	 Tackling problems linked to earned income 
for men and women. Because gender disag-
gregated income figures are not widely avail-
able, estimating earned income for men and 
women is the most problematic issue in the 
current calculation of the GDI and the GEM. 
The Human Development Report Office 

estimation of male and female earnings is 
based on the wage ratio in the nonagricultural 
sector and the labour force participation rate 
by gender. This approach has serious short-
comings. First, the underlying data are often 
not available. Second, income transfers within 
the household often mean that differences 
in living standards of individual household 
members are smaller than actual earnings 
would imply. There are no easy solutions to 
these problems, though ongoing work has the 
potential to refine the measurement of gender 
disparity.

•	 Producing a GEM with income shares. The 
GEM includes the absolute average level of 
income in a country, which means that only 
rich countries can achieve a high GEM score. 
Considering only the relative income shares 
of men and women rather than average in-
come levels would remedy this problem. 

•	 Considering new indicators. Current indica-
tors do not capture some important dimen-
sions of gender discrimination in human de-
velopment. One example is care work, which 
is not reflected in the GDI or GEM, because 
the focus is exclusively on market work. This 
is an area in which researchers and the inter-
national statistics community could help over 
time to build and consolidate a more robust 
data base. Violence against women is another 
important gap in the indices. While data on 
violence has improved greatly in recent years, 
there are serious problems in making cross-
country comparisons and measuring trends 
over time. Because reliable data still exist for 
only a small number of countries, it is not yet 
possible to include an indicator on gender-re-
lated violence, but the Human Development 
Report will encourage and monitor further 
development of these data. 
Both the GDI and the GEM have stimulated 

public debate on gender equity. The Human De-
velopment Report is committed to maintaining 
that debate. The problems raised by the GDI and 
GEM review and outlined here will be addressed 
in future Reports as research progresses. 

Note
1	 Journal of Human Development 7 (2).
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High human development

1 Norway 0.965 79.6 .. e 100 f 38,454 0.91 0.99 0.99 3

2 Iceland 0.960 80.9 .. e 96 g 33,051 0.93 0.98 0.97 3

3 Australia 0.957 80.5 .. e 113 f 30,331 0.92 0.99 0.95 11

4 Ireland 0.956 77.9 .. e 99 38,827 0.88 0.99 1.00 –1

5 Sweden 0.951 80.3 .. e 96 29,541 0.92 0.98 0.95 11

6 Canada 0.950 80.2 .. e 93 g, h 31,263 0.92 0.97 0.96 4

7 Japan 0.949 82.2 .. e 85 29,251 0.95 0.94 0.95 11

8 United States 0.948 77.5 .. e 93 39,676 0.88 0.97 1.00 –6

9 Switzerland 0.947 80.7 .. e 86 33,040 0.93 0.95 0.97 –3

10 Netherlands 0.947 78.5 .. e 98 31,789 0.89 0.99 0.96 –1

11 Finland 0.947 78.7 .. e 100 f 29,951 0.89 0.99 0.95 4

12 Luxembourg 0.945 78.6 .. e 85 h, i 69,961 j 0.89 0.94 1.00 –11

13 Belgium 0.945 79.1 .. e 95 31,096 0.90 0.98 0.96 –2

14 Austria 0.944 79.2 .. e 91 32,276 0.90 0.96 0.96 –7

15 Denmark 0.943 77.3 .. e 101 f 31,914 0.87 0.99 0.96 –7

16 France 0.942 79.6 .. e 93 29,300 0.91 0.97 0.95 1

17 Italy 0.940 80.2 98.4 e 89 28,180 0.92 0.96 0.94 3

18 United Kingdom 0.940 78.5 .. e 93 g 30,821 0.89 0.97 0.96 –5

19 Spain 0.938 79.7 98.0 e, k 96 25,047 0.91 0.98 0.92 3

20 New Zealand 0.936 79.3 .. e 100 f 23,413 0.90 0.99 0.91 5

21 Germany 0.932 78.9 .. e 89 g 28,303 0.90 0.96 0.94 –2

22 Hong Kong, China (SAR) 0.927 81.8 .. l 77 30,822 0.95 0.88 0.96 –10

23 Israel 0.927 80.0 97.1 90 24,382 0.92 0.95 0.92 0

24 Greece 0.921 78.3 96.0 e 93 22,205 0.89 0.97 0.90 3

25 Singapore 0.916 78.9 92.5 87 m 28,077 0.90 0.91 0.94 –4

26 Korea, Rep. of 0.912 77.3 98.0 e, k 95 20,499 0.87 0.98 0.89 5

27 Slovenia 0.910 76.6 .. e, l 95 20,939 0.86 0.98 0.89 1

28 Portugal 0.904 77.5 92.0 e, k 89 19,629 0.87 0.96 0.88 5

29 Cyprus 0.903 78.7 96.8 79 g 22,805 0.90 0.91 0.91 –3

30 Czech Republic 0.885 75.7 .. e 81 19,408 0.85 0.93 0.88 4

31 Barbados 0.879 75.3 .. e, h, l 89 h 15,720 h, n 0.84 0.96 0.84 10

32 Malta 0.875 78.6 87.9 o 81 18,879 0.89 0.86 0.87 5

33 Kuwait 0.871 77.1 93.3 73 g 19,384 p 0.87 0.87 0.88 2

34 Brunei Darussalam 0.871 76.6 92.7 77 g 19,210 h, q 0.86 0.88 0.88 2

35 Hungary 0.869 73.0 .. e, l 87 16,814 0.80 0.95 0.86 4

36 Argentina 0.863 74.6 97.2 89 h 13,298 0.83 0.95 0.82 10

37 Poland 0.862 74.6 .. e, l 86 12,974 0.83 0.95 0.81 11

38 Chile 0.859 78.1 95.7 81 10,874 0.89 0.91 0.78 18

39 Bahrain 0.859 74.5 86.5 85 g 20,758 0.82 0.86 0.89 –10

40 Estonia 0.858 71.6 99.8 e 92 14,555 0.78 0.97 0.83 4

41 Lithuania 0.857 72.5 99.6 e 92 13,107 0.79 0.97 0.81 6

42 Slovakia 0.856 74.3 100.0 e, k 77 14,623 0.82 0.92 0.83 1

43 Uruguay 0.851 75.6 .. l 89 g, h 9,421 0.84 0.95 0.76 19

44 Croatia 0.846 75.2 98.1 73 h 12,191 0.84 0.90 0.80 7

45 Latvia 0.845 71.8 99.7 e 90 11,653 0.78 0.96 0.79 9

46 Qatar 0.844 73.0 89.0 76 19,844 h, r 0.80 0.85 0.88 –14

47 Seychelles 0.842 72.7 h, m 91.8 80 g 16,652 0.80 0.88 0.85 –7

48 Costa Rica 0.841 78.3 94.9 72 9,481 p 0.89 0.87 0.76 13

49 United Arab Emirates 0.839 78.3 .. l 60 g, h 24,056 p 0.89 0.71 0.92 –25

50 Cuba 0.826 77.6 99.8 e 80 h .. s 0.88 0.93 0.67 43

51 Saint Kitts and Nevis 0.825 70.0 h, m, t 97.8 m 80 g 12,702 h 0.75 0.92 0.81 –2

52 Bahamas 0.825 70.2 .. l 66 g 17,843 h 0.75 0.86 0.87 –14

53 Mexico 0.821 75.3 91.0 75 9,803 0.84 0.86 0.77 7

Human development index
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54 Bulgaria 0.816 72.4 98.2 81 8,078 0.79 0.92 0.73 12

55 Tonga 0.815 72.4 98.9 o 80 g 7,870 p 0.79 0.93 0.73 13

56 Oman 0.810 74.3 81.4 68 g 15,259 0.82 0.77 0.84 –14

57 Trinidad and Tobago 0.809 69.8 .. l 67 g 12,182 0.75 0.88 0.80 –5

58 Panama 0.809 75.0 91.9 80 7,278 0.83 0.88 0.72 18

59 Antigua and Barbuda 0.808 73.9 h, m, t 85.8 h, u 69 h, m 12,586 0.82 0.80 0.81 –9

60 Romania 0.805 71.5 97.3 75 8,480 0.78 0.90 0.74 3

61 Malaysia 0.805 73.4 88.7 73 h 10,276 0.81 0.84 0.77 –4

62 Bosnia and Herzegovina 0.800 74.3 96.7 67 h, v 7,032 0.82 0.87 0.71 16

63 Mauritius 0.800 72.4 84.4 74 g 12,027 0.79 0.81 0.80 –10

Medium human development

64 Libyan Arab Jamahiriya 0.798 73.8 .. l 94 g, h 7,570 h, w 0.81 0.86 0.72 7

65 Russian Federation 0.797 65.2 99.4 e 88 g 9,902 0.67 0.95 0.77 –6

66 Macedonia, TFYR 0.796 73.9 96.1 70 6,610 0.82 0.87 0.70 16

67 Belarus 0.794 68.2 99.6 e, o 88 6,970 0.72 0.95 0.71 12

68 Dominica 0.793 75.6 h, u 88.0 h, u 83 g 5,643 0.84 0.86 0.67 27

69 Brazil 0.792 70.8 88.6 86 h 8,195 0.76 0.88 0.74 –5

70 Colombia 0.790 72.6 92.8 73 7,256 p 0.79 0.86 0.72 7

71 Saint Lucia 0.790 72.6 94.8 h, u 76 6,324 0.79 0.89 0.69 16

72 Venezuela, RB 0.784 73.0 93.0 74 g, h 6,043 0.80 0.87 0.68 17

73 Albania 0.784 73.9 98.7 68 h 4,978 0.82 0.88 0.65 26

74 Thailand 0.784 70.3 92.6 74 8,090 0.75 0.86 0.73 –9

75 Samoa (Western) 0.778 70.5 .. l 74 g 5,613 0.76 0.90 0.67 22

76 Saudi Arabia 0.777 72.0 79.4 59 13,825 p 0.78 0.72 0.82 –31

77 Ukraine 0.774 66.1 99.4 e 85 6,394 0.69 0.94 0.69 9

78 Lebanon 0.774 72.2 .. l 84 5,837 0.79 0.86 0.68 13

79 Kazakhstan 0.774 63.4 99.5 e, o 91 7,440 0.64 0.96 0.72 –5

80 Armenia 0.768 71.6 99.4 e 74 4,101 0.78 0.91 0.62 32

81 China 0.768 71.9 90.9 70 5,896 x 0.78 0.84 0.68 9

82 Peru 0.767 70.2 87.7 86 g 5,678 0.75 0.87 0.67 12

83 Ecuador 0.765 74.5 91.0 .. y 3,963 0.82 0.86 0.61 30

84 Philippines 0.763 70.7 92.6 82 4,614 0.76 0.89 0.64 19

85 Grenada 0.762 65.3 h, u 96.0 u 73 g 8,021 0.67 0.88 0.73 –18

86 Jordan 0.760 71.6 89.9 79 4,688 0.78 0.86 0.64 16

87 Tunisia 0.760 73.5 74.3 75 7,768 0.81 0.75 0.73 –18

88 Saint Vincent and the Grenadines 0.759 71.3 88.1 u 68 6,398 0.77 0.81 0.69 –3

89 Suriname 0.759 69.3 89.6 72 g, h .. p, z 0.74 0.84 0.70 –5

90 Fiji 0.758 68.0 .. l 75 g 6,066 0.72 0.87 0.69 –2

91 Paraguay 0.757 71.2 .. l 70 g, h 4,813 p 0.77 0.86 0.65 9

92 Turkey 0.757 68.9 87.4 69 7,753 0.73 0.81 0.73 –22

93 Sri Lanka 0.755 74.3 90.7 63 g 4,390 0.82 0.81 0.63 13

94 Dominican Republic 0.751 67.5 87.0 74 g 7,449 p 0.71 0.83 0.72 –21

95 Belize 0.751 71.8 75.1 h, u 81 6,747 0.78 0.77 0.70 –15

96 Iran, Islamic Rep. of 0.746 70.7 77.0 72 g 7,525 0.76 0.75 0.72 –24

97 Georgia 0.743 70.6 100.0 e, k, aa 75 2,844 0.76 0.91 0.56 23

98 Maldives 0.739 67.0 96.3 69 g .. h, p, z 0.70 0.87 0.65 3

99 Azerbaijan 0.736 67.0 98.8 o 68 4,153 0.70 0.89 0.62 12

100 Occupied Palestinian Territories 0.736 72.7 92.4 81 g .. ab 0.80 0.89 0.53 26

101 El Salvador 0.729 71.1 .. l 70 g 5,041 p 0.77 0.76 0.65 –3

102 Algeria 0.728 71.4 69.9 73 6,603 p 0.77 0.71 0.70 –19

103 Guyana 0.725 63.6 96.5 h, u 76 h 4,439 p 0.64 0.90 0.63 2

104 Jamaica 0.724 70.7 79.9 o 77 g 4,163 0.76 0.79 0.62 6

105 Turkmenistan 0.724 62.5 98.8 o .. y 4,584 h 0.63 0.91 0.64 –1

106 Cape Verde 0.722 70.7 .. l 67 5,727 p 0.76 0.73 0.68 –14



HDI rank a

Human 
development 
index (HDI) 

value

Life 
expectancy 

at birth
(years)

Adult 
literacy 
rate b

(% ages 15 
and older)

Combined gross 
enrolment ratio 

for primary, 
secondary and 
tertiary schools

(%)

GDP per 
capita

(PPP US$)
Life 

expectancy 
index

Education 
index GDP index

GDP per 
capita 

(PPP US$) 
rank minus 
HDI rank d2004 2004 2004 2004 c 2004

	h uman de velopment report 2006	 285

H
um

an developm
ent indicators

tabl



e1

107 Syrian Arab Republic 0.716 73.6 79.6 63 g 3,610 0.81 0.74 0.60 8

108 Indonesia 0.711 67.2 90.4 68 3,609 0.70 0.83 0.60 8

109 Viet Nam 0.709 70.8 90.3 o 63 g 2,745 0.76 0.81 0.55 12

110 Kyrgyzstan 0.705 67.1 98.7 o 78 1,935 0.70 0.92 0.49 32

111 Egypt 0.702 70.2 71.4 76 g 4,211 0.75 0.73 0.62 –2

112 Nicaragua 0.698 70.0 76.7 70 g 3,634 p 0.75 0.75 0.60 2

113 Uzbekistan 0.696 66.6 .. e, l 74 g 1,869 0.69 0.91 0.49 32

114 Moldova, Rep. of 0.694 68.1 98.4 70 g 1,729 0.72 0.89 0.48 33

115 Bolivia 0.692 64.4 86.7 87 g 2,720 0.66 0.87 0.55 7

116 Mongolia 0.691 64.5 97.8 77 2,056 0.66 0.91 0.50 18

117 Honduras 0.683 68.1 80.0 71 g 2,876 p 0.72 0.77 0.56 2

118 Guatemala 0.673 67.6 69.1 66 g 4,313 p 0.71 0.68 0.63 –11

119 Vanuatu 0.670 68.9 74.0 o 64 g 3,051 p 0.73 0.71 0.57 –1

120 Equatorial Guinea 0.653 42.8 87.0 58 g, h 20,510 h, p 0.30 0.77 0.89 –90

121 South Africa 0.653 47.0 82.4 o 77 h 11,192 p 0.37 0.80 0.79 –66

122 Tajikistan 0.652 63.7 99.5 e 71 1,202 0.65 0.90 0.41 34

123 Morocco 0.640 70.0 52.3 58 4,309 0.75 0.54 0.63 –15

124 Gabon 0.633 54.0 71.0 k 72 g, h 6,623 0.48 0.71 0.70 –43

125 Namibia 0.626 47.2 85.0 67 h 7,418 p 0.37 0.79 0.72 –50

126 India 0.611 63.6 61.0 62 g 3,139 p 0.64 0.61 0.58 –9

127 São Tomé and Principe 0.607 63.2 83.1 h, m 63 1,231 h, r 0.64 0.76 0.42 28

128 Solomon Islands 0.592 62.6 76.6 h, m 47 g, h 1,814 p 0.63 0.67 0.48 18

129 Cambodia 0.583 56.5 73.6 60 h 2,423 p 0.52 0.69 0.53 –4

130 Myanmar 0.581 60.5 89.9 49 g 1,027 h, w 0.59 0.76 0.39 33

131 Botswana 0.570 34.9 81.2 71 g 9,945 0.16 0.78 0.77 –73

132 Comoros 0.556 63.7 .. l 46 g 1,943 p 0.64 0.53 0.50 8

133 Lao People’s Dem. Rep. 0.553 55.1 68.7 61 1,954 0.50 0.66 0.50 5

134 Pakistan 0.539 63.4 49.9 38 2,225 0.64 0.46 0.52 –6

135 Bhutan 0.538 63.4 47.0 k .. y 1,969 h, r 0.64 0.48 0.50 2

136 Ghana 0.532 57.0 57.9 47 g 2,240 p 0.53 0.54 0.52 –9

137 Bangladesh 0.530 63.3 .. l 57 h 1,870 0.64 0.46 0.49 7

138 Nepal 0.527 62.1 48.6 57 h 1,490 0.62 0.51 0.45 13

139 Papua New Guinea 0.523 55.7 57.3 41 g, h 2,543 p 0.51 0.52 0.54 –15

140 Congo 0.520 52.3 .. l 52 g 978 0.46 0.72 0.38 25

141 Sudan ac 0.516 56.5 60.9 37 g 1,949 p 0.53 0.53 0.50 –2

142 Timor-Leste 0.512 56.0 58.6 h, m 72 g, h .. ad 0.52 0.63 0.39 20

143 Madagascar 0.509 55.6 70.7 57 g 857 0.51 0.66 0.36 26

144 Cameroon 0.506 45.7 67.9 62 g 2,174 0.34 0.66 0.51 –13

145 Uganda 0.502 48.4 66.8 66 1,478 p 0.39 0.67 0.45 7

146 Swaziland 0.500 31.3 79.6 58 g, h 5,638 0.10 0.72 0.67 –50

Low human development

147 Togo 0.495 54.5 53.2 55 g 1,536 p 0.49 0.54 0.46 3

148 Djibouti 0.494 52.9 .. l 24 1,993 p 0.47 0.52 0.50 –13

149 Lesotho 0.494 35.2 82.2 66 g 2,619 p 0.17 0.77 0.54 –26

150 Yemen 0.492 61.1 .. l 55 g 879 0.60 0.51 0.36 18

151 Zimbabwe 0.491 36.6 .. l 52 g, h 2,065 0.19 0.77 0.51 –18

152 Kenya 0.491 47.5 73.6 60 g 1,140 0.37 0.69 0.41 7

153 Mauritania 0.486 53.1 51.2 46 1,940 p 0.47 0.49 0.49 –12

154 Haiti 0.482 52.0 .. l .. y 1,892 h, p 0.45 0.50 0.49 –11

155 Gambia 0.479 56.1 .. l 50 g 1,991 p 0.52 0.42 0.50 –19

156 Senegal 0.460 56.0 39.3 38 g 1,713 0.52 0.39 0.47 –8

157 Eritrea 0.454 54.3 .. l 35 977 p 0.49 0.50 0.38 9

158 Rwanda 0.450 44.2 64.9 52 1,263 p 0.32 0.61 0.42 –5

159 Nigeria 0.448 43.4 .. l 55 g 1,154 0.31 0.63 0.41 –1
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Notes
a	 The HDI rank is determined using HDI values to the 

sixth decimal point. 
b	 Data refer to national literacy estimates from 

censuses or surveys conducted between 2000 
and 2005, unless otherwise specified. Due to 
differences in methodology and timeliness of 
underlying data, comparisons across countries and 
over time should be made with caution. For more 
details, see www.uis.unesco.org.

c	 In 2006 the United Nations Educational, Scientific 
and Cultural Organization (UNESCO) Institute for 
Statistics changed its convention for citing the 
reference year of education data to the calendar 
year in which the academic or financial year 
ends—from 2003/04, for example, to 2004. 
Data for some countries may refer to national or 
UNESCO Institute for Statistics estimates.

d	 A positive figure indicates that the HDI rank is 
higher than the GDP per capita (PPP US$) rank, a 
negative the opposite.

e	 For purposes of calculating the HDI, a value of 
99.0% was applied.

f	 For purposes of calculating the HDI, a value of 
100% was applied.

g	 Preliminary national or UNESCO Institute for 
Statistics estimate, subject to further revision.

h	 Data refer to a year other than that specified.

i	 Statec 2006. Data refer to nationals enrolled both 
in the country and abroad and thus differ from the 
standard definition.

j	 For purposes of calculating the HDI, a value of 
$40,000 (PPP US$) was applied.

k	 UNICEF 2004.
l	 In the absence of recent data, estimates from 

UNESCO Institute for Statistics 2003, based on 
outdated census or survey information, were 
used and should be interpreted with caution: 
Bahamas 95, Bangladesh 41, Barbados 100, 
Cape Verde 76, Comoros 56, Congo 83, Djibouti 
65, El Salvador 80, Eritrea 57, Ethiopia 42, Fiji 
93, Gambia 38, Guinea-Bissau 40, Haiti 52, Hong 
Kong, China (SAR) 94, Hungary 99, Lebanon 
86, Libyan Arab Jamahiriya 82, Mozambique 
46, Nigeria 67, Paraguay 93, Poland 99, Samoa 
(Western) 99, Slovenia 99, Trinidad and Tobago 
98, United Arab Emirates 77, Uruguay 98, 
Uzbekistan 99, Yemen 49 and Zimbabwe 90.

m	 Data are from national sources.
n	 World Bank 2005.
o	 Data refer to the most recent year available 

between 1995 and 1999.
p	 Estimate is based on regression.
q	 World Bank 2003.
r	 Heston, Summers and Aten 2002. Data differ from 

the standard definition.

s	 Efforts to produce a more accurate and recent 
estimate are ongoing (see Readers guide and notes 
to tables ). A preliminary estimate of $5,700 (PPP 
US$) was used.

t	 Data are from the Secretariat of the Organization of 
Eastern Caribbean States, based on national sources.

u	 Data are from the Secretariat of the Caribbean 
Community, based on national sources.

v	 UNDP 2005a. 
w	 Heston, Summers and Aten 2001. Data differ from 

the standard definition.
x	 Estimate is based on a bilateral comparison of 

China and the United States (Ruoen and Kai 1995).
y	 Because the combined gross enrolment ratio was 

unavailable, the following Human Development 
Report Office estimates were used: Bhutan 49, 
Ecuador 75, Haiti 48 and Turkmenistan 75.

z	 In the absence of an official estimate of GDP per 
capita (PPP US$), the following preliminary World 
Bank estimates, subject to further revision, were 
used: Maldives $4,798 and Suriname $6,552.

aa	Data refer to a year or period other than that 
specified, differ from the standard definition or 
refer to only part of a country.

ab	 In the absence of an estimate of GDP per capita 
(PPP US$), the Human Development Report 
Office estimate of $2,331 was used, derived from 
the value of GDP in US dollars and the weighted 

average ratio of PPP US dollars to US dollars in the 
Arab States.

ac	 Estimates are based primarily on information for 
Northern Sudan. 

ad	A national estimate of $1,033 (PPP US$) was used.

Sources
Column 1: calculated on the basis of data in columns 
6–8; see Technical note 1 for details.
Column 2: UN 2005a, unless otherwise specified.
Column 3: UNESCO Institute for Statistics 2006a, 
unless otherwise specified.
Column 4: UNESCO Institute for Statistics 2006c, 
unless otherwise specified.
Column 5: World Bank 2006, unless otherwise 
specified; aggregates calculated for the Human 
Development Report Office by the World Bank. 
Column 6: calculated on the basis of data in column 2.
Column 7: calculated on the basis of data in columns 
3 and 4.
Column 8: calculated on the basis of data in column 5. 
Column 9: calculated on the basis of data in columns 
1 and 5.

160 Guinea 0.445 53.9 29.5 42 2,180 0.48 0.34 0.51 –30

161 Angola 0.439 41.0 67.4 26 g, h 2,180 p 0.27 0.53 0.51 –32

162 Tanzania, U. Rep. of 0.430 45.9 69.4 48 g 674 0.35 0.62 0.32 13

163 Benin 0.428 54.3 34.7 49 g 1,091 0.49 0.40 0.40 –2

164 Côte d’Ivoire 0.421 45.9 48.7 40 g, h 1,551 0.35 0.46 0.46 –15

165 Zambia 0.407 37.7 68.0 o 54 g 943 0.21 0.63 0.37 2

166 Malawi 0.400 39.8 64.1 o 64 g 646 0.25 0.64 0.31 10

167 Congo, Dem. Rep. of the 0.391 43.5 67.2 27 g, h 705 p 0.31 0.54 0.33 6

168 Mozambique 0.390 41.6 .. l 49 1,237 p 0.28 0.47 0.42 –14

169 Burundi 0.384 44.0 59.3 36 677 p 0.32 0.52 0.32 5

170 Ethiopia 0.371 47.8 .. l 36 756 p 0.38 0.40 0.34 1

171 Chad 0.368 43.7 25.7 35 g 2,090 p 0.31 0.29 0.51 –39

172 Central African Republic 0.353 39.1 48.6 30 g, h 1,094 p 0.24 0.42 0.40 –12

173 Guinea-Bissau 0.349 44.8 .. l 37 g, h 722 p 0.33 0.39 0.33 –1

174 Burkina Faso 0.342 47.9 21.8 26 g 1,169 p 0.38 0.23 0.41 –17

175 Mali 0.338 48.1 19.0 o 35 998 0.39 0.24 0.38 –11

176 Sierra Leone 0.335 41.0 35.1 65 g 561 0.27 0.45 0.29 1

177 Niger 0.311 44.6 28.7 21 779 p` 0.33 0.26 0.34 –7

Developing countries 0.679 65.2 78.9 63 4,775 0.67 0.72 0.65 ..

Least developed countries 0.464 52.4 63.7 45 1,350 0.46 0.50 0.43 ..

Arab States 0.680 67.3 69.9 62 5,680 0.71 0.66 0.67 ..

East Asia and the Pacific 0.760 70.8 90.7 69 5,872 0.76 0.84 0.68 ..

Latin America and the Caribbean 0.795 72.2 90.2 81 7,964 0.79 0.87 0.73 ..

South Asia 0.599 63.7 60.9 56 3,072 0.64 0.58 0.57 ..

Sub-Saharan Africa 0.472 46.1 63.3 50 1,946 0.35 0.57 0.50 ..

Central and Eastern Europe and the CIS 0.802 68.2 99.2 83 8,802 0.72 0.94 0.75 ..

OECD 0.923 77.8 .. 89 27,571 0.88 0.95 0.94 ..

High-income OECD 0.946 79.0 .. 95 32,003 0.90 0.98 0.96 ..

High human development 0.923 78.0 .. 91 26,568 0.88 0.95 0.93 ..

Medium human development 0.701 67.3 80.5 66 4,901 0.71 0.75 0.65 ..

Low human development 0.427 45.8 57.9 46 1,113 0.35 0.53 0.40 ..

High income 0.942 78.8 .. 94 31,331 0.90 0.97 0.96 ..

Middle income 0.768 70.3 89.9 73 6,756 0.76 0.84 0.70 ..

Low income 0.556 58.7 62.3 54 2,297 0.56 0.58 0.52 ..

World 0.741 67.3 .. 67 8,833 0.71 0.77 0.75 ..
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e1a Basic indicators for other UN member countries

Afghanistan 46.0 28.1 45.3 .. 28,574 7.5 257 .. <0.1 [<0.2] .. 39

Andorra .. .. 66.9 .. 67 .. 7 89 f .. .. 100

Iraq 58.8 74.1 59.7 .. 28,057 4.8 125 88 [<0.2] .. 81

Kiribati .. .. 77.2 .. 97 .. 65 97 f, g .. 6 65

Korea, Dem. Rep. 63.0 .. .. .. 22,384 2.0 55 .. [<0.2] 35 100

Liberia 42.5 .. 57.4 .. 3,241 6.8 235 66 h [2.0–5.0] 49 61

Liechtenstein .. .. 69.3 .. 34 .. 5 88 i .. .. ..

Marshall Islands .. .. .. .. 60 .. 59 90 f .. .. 87

Micronesia, Fed. Sts. 67.6 .. .. .. 110 4.4 23 .. .. .. 94

Monaco .. .. .. .. 35 .. 5 .. .. .. 100

Montenegro j 73.2 96.4 k 74.5 .. .. l 1.7 15 96 i, m 0.2 [0.1–0.3] 10 93

Nauru .. .. 50.6 .. 13 .. 30 .. .. .. ..

Palau .. .. 94.6 .. 20 .. 27 96 f, h .. .. 85

San Marino .. .. .. .. 28 .. 4 .. .. .. ..

Serbia j 73.2 96.4 k 74.5 .. .. l 1.7 15 96 i, m 0.2 [0.1–0.3] 10 93

Somalia 46.2 .. .. .. 7,964 6.4 225 .. 0.9 [0.5–1.6] .. 29

Tuvalu .. .. 69.2 .. 10 .. 51 .. .. .. 100

Notes
a	 Data refer to point and range estimates based on 

new estimation models developed by the Joint 
United Nations Programme on HIV/AIDS (UNAIDS). 
Range estimates are presented in square brackets.

b	 Data refer to estimates for the period specified.
c	 Data refer to national literacy estimates from 

censuses or surveys conducted between 2000 
and 2005. Due to differences in methodology and 
timeliness of underlying data, comparisons across 
countries and over time should be made with caution.

d	 In 2006 the United Nations Educational, Scientific 
and Cultural Organization (UNESCO) Institute for 
Statistics changed its convention for citing the 
reference year of education data to the calendar 
year in which the academic or financial year 
ends—from 2003/04, for example, to 2004.

e	 Data refer to the average for the years specified.
f	 Preliminary UNESCO Institute for Statistics 

estimate, subject to further revision.
g	 Data refer to the 1999 school year.
h	 Data refer to the 2000 school year.

i	 National estimates.
j	 Data refer to Serbia and Montenegro prior to its 

separation into two independent states in June 
2006.

k	 Excludes Kosovo and Metohia.
l	 The combined population for Serbia and 

Montenegro was 10.51 million.
m	Data refer to the 2001 school year.

Sources
Columns 1, 5 and 6: UN 2005b.
Column 2: UNESCO Institute for Statistics 2006a. 
Columns 3 and 8: UNESCO Institute for Statistics 
2006c.
Column 4: World Bank 2006.
Column 7: UN 2006c, based on data from a joint 
effort by the United Nations Children’s Fund and the 
World Health Organization.
Column 9: UNAIDS 2006.
Column 10: UN 2006c, based on data from the Food 
and Agriculture Organization.
Column 11: UN 2006c, based on a joint effort by the 
United Nations Children’s Fund and the World Health 
Organization.
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High human development

1 Norway 0.868 0.888 0.898 0.912 0.936 0.956 0.965

2 Iceland 0.865 0.888 0.897 0.916 0.921 0.945 0.960

3 Australia 0.848 0.866 0.878 0.893 0.933 0.947 0.957

4 Ireland 0.813 0.828 0.848 0.873 0.897 0.932 0.956

5 Sweden 0.868 0.878 0.890 0.901 0.933 0.949 0.951

6 Canada 0.870 0.886 0.909 0.929 0.935 .. 0.950

7 Japan 0.859 0.884 0.897 0.914 0.927 0.939 0.949

8 United States 0.868 0.889 0.902 0.917 0.930 0.940 0.948

9 Switzerland 0.882 0.893 0.900 0.914 0.925 0.941 0.947

10 Netherlands 0.871 0.883 0.898 0.913 0.932 0.944 0.947

11 Finland 0.843 0.864 0.882 0.904 0.917 0.938 0.947

12 Luxembourg 0.843 0.854 0.861 0.887 0.913 0.930 0.945

13 Belgium 0.849 0.867 0.881 0.902 0.932 0.945 0.945

14 Austria 0.846 0.861 0.874 0.897 0.916 0.937 0.944

15 Denmark 0.874 0.883 0.891 0.898 0.913 0.932 0.943

16 France 0.853 0.869 0.884 0.904 0.923 0.935 0.942

17 Italy 0.844 0.859 0.868 0.890 0.908 0.924 0.940

18 United Kingdom 0.851 0.859 0.868 0.889 0.927 0.939 0.940

19 Spain 0.844 0.861 0.875 0.893 0.910 0.927 0.938

20 New Zealand 0.849 0.855 0.868 0.876 0.906 0.925 0.936

21 Germany .. 0.861 0.868 0.887 0.912 .. 0.932

22 Hong Kong, China (SAR) 0.761 0.801 0.829 0.864 0.883 0.917 0.927

23 Israel 0.804 0.829 0.850 0.867 0.890 0.918 0.927

24 Greece 0.839 0.854 0.868 0.876 0.880 0.897 0.921

25 Singapore 0.727 0.763 0.786 0.823 0.862 .. 0.916

26 Korea, Rep. of 0.712 0.746 0.785 0.823 0.860 0.890 0.912

27 Slovenia .. .. .. .. 0.855 0.888 0.910

28 Portugal 0.791 0.807 0.830 0.853 0.883 0.902 0.904

29 Cyprus .. 0.803 0.823 0.846 0.868 0.893 0.903

30 Czech Republic .. .. .. .. 0.850 0.865 0.885

31 Barbados .. .. .. .. .. .. 0.879

32 Malta 0.730 0.766 0.793 0.828 0.855 0.876 0.875

33 Kuwait 0.763 0.778 0.781 .. 0.814 0.841 0.871

34 Brunei Darussalam .. .. .. .. .. .. 0.871

35 Hungary 0.783 0.798 0.811 0.811 0.815 0.845 0.869

36 Argentina 0.787 0.802 0.811 0.813 0.835 0.860 0.863

37 Poland .. .. .. 0.807 0.820 0.848 0.862

38 Chile 0.706 0.741 0.765 0.787 0.818 0.843 0.859

39 Bahrain .. 0.747 0.784 0.812 0.828 0.842 0.859

40 Estonia .. .. .. 0.813 0.793 0.831 0.858

41 Lithuania .. .. .. 0.825 0.789 0.830 0.857

42 Slovakia .. .. .. .. .. .. 0.856

43 Uruguay 0.761 0.781 0.788 0.806 0.819 0.841 0.851

44 Croatia .. .. .. 0.810 0.803 0.828 0.846

45 Latvia .. 0.795 0.809 0.803 0.769 0.815 0.845

46 Qatar .. .. .. .. .. .. 0.844

47 Seychelles .. .. .. .. .. .. 0.842

48 Costa Rica 0.745 0.772 0.776 0.793 0.812 0.832 0.841

49 United Arab Emirates 0.734 0.769 0.786 0.810 0.819 0.833 0.839

50 Cuba .. .. .. .. .. .. 0.826

51 Saint Kitts and Nevis .. .. .. .. .. .. 0.825

52 Bahamas .. 0.811 0.820 0.823 0.812 0.831 0.825

53 Mexico 0.691 0.737 0.757 0.766 0.784 0.811 0.821
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54 Bulgaria .. 0.768 0.788 0.794 0.783 0.797 0.816

55 Tonga .. .. .. .. .. .. 0.815

56 Oman 0.492 0.546 0.639 0.695 0.740 0.776 0.810

57 Trinidad and Tobago 0.751 0.783 0.790 0.793 0.791 0.801 0.809

58 Panama 0.712 0.739 0.750 0.751 0.774 0.797 0.809

59 Antigua and Barbuda .. .. .. .. .. .. 0.808

60 Romania .. .. .. 0.775 0.770 0.778 0.805

61 Malaysia 0.616 0.659 0.696 0.723 0.761 0.791 0.805

62 Bosnia and Herzegovina .. .. .. .. .. .. 0.800

63 Mauritius .. 0.661 0.692 0.726 0.749 0.779 0.800

Medium human development

64 Libyan Arab Jamahiriya .. .. .. .. .. .. 0.798

65 Russian Federation .. .. .. 0.818 0.771 0.785 0.797

66 Macedonia, TFYR .. .. .. .. .. .. 0.796

67 Belarus .. .. .. 0.788 0.753 0.775 0.794

68 Dominica .. .. .. .. .. .. 0.793

69 Brazil 0.647 0.684 0.699 0.720 0.749 0.785 0.792

70 Colombia 0.664 0.693 0.710 0.730 0.754 0.775 0.790

71 Saint Lucia .. .. .. .. .. .. 0.790

72 Venezuela, RB 0.719 0.734 0.742 0.760 0.768 0.774 0.784

73 Albania .. .. 0.693 0.704 0.704 0.738 0.784

74 Thailand 0.615 0.654 0.680 0.717 0.751 0.775 0.784

75 Samoa (Western) .. .. 0.705 0.700 0.742 0.765 0.778

76 Saudi Arabia 0.606 0.661 0.674 0.708 0.742 0.765 0.777

77 Ukraine .. .. .. 0.800 0.748 0.755 0.774

78 Lebanon .. .. .. 0.682 0.729 0.748 0.774

79 Kazakhstan .. .. .. 0.768 0.723 0.736 0.774

80 Armenia .. .. .. 0.738 0.701 0.736 0.768

81 China 0.527 0.560 0.596 0.628 0.685 0.730 0.768

82 Peru 0.645 0.675 0.699 0.708 0.735 0.760 0.767

83 Ecuador 0.632 0.676 0.700 0.716 0.732 .. 0.765

84 Philippines 0.655 0.689 0.695 0.722 0.738 0.759 0.763

85 Grenada .. .. .. .. .. .. 0.762

86 Jordan .. 0.643 0.665 0.685 0.710 0.744 0.760

87 Tunisia 0.516 0.572 0.623 0.659 0.700 0.739 0.760

88 Saint Vincent and the Grenadines .. .. .. .. .. .. 0.759

89 Suriname .. .. .. .. .. .. 0.759

90 Fiji 0.663 0.686 0.701 .. 0.742 0.744 0.758

91 Paraguay 0.671 0.705 0.712 0.721 0.740 0.754 0.757

92 Turkey 0.591 0.614 0.650 0.682 0.713 0.743 0.757

93 Sri Lanka 0.612 0.653 0.684 0.706 0.729 0.747 0.755

94 Dominican Republic 0.622 0.652 0.674 0.682 0.703 0.733 0.751

95 Belize .. 0.709 0.719 0.748 0.770 0.780 0.751

96 Iran, Islamic Rep. of 0.567 0.571 0.612 0.651 0.695 0.723 0.746

97 Georgia .. .. .. .. .. .. 0.743

98 Maldives .. .. .. .. .. .. 0.739

99 Azerbaijan .. .. .. .. .. .. 0.736

100 Occupied Palestinian Territories .. .. .. .. .. .. 0.736

101 El Salvador 0.593 0.589 0.610 0.651 0.690 0.715 0.729

102 Algeria 0.508 0.560 0.611 0.650 0.672 0.701 0.728

103 Guyana 0.679 0.685 0.678 0.684 0.687 0.716 0.725

104 Jamaica 0.687 0.695 0.699 0.719 0.725 0.737 0.724

105 Turkmenistan .. .. .. .. .. .. 0.724

106 Cape Verde .. .. .. 0.628 0.679 0.711 0.722
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107 Syrian Arab Republic 0.543 0.589 0.625 0.646 0.673 0.690 0.716

108 Indonesia 0.469 0.532 0.585 0.626 0.665 0.682 0.711

109 Viet Nam .. .. .. 0.618 0.661 0.696 0.709

110 Kyrgyzstan .. .. .. .. .. .. 0.705

111 Egypt 0.439 0.488 0.541 0.580 0.613 0.654 0.702

112 Nicaragua 0.585 0.595 0.603 0.610 0.642 0.667 0.698

113 Uzbekistan .. .. .. .. 0.681 0.688 0.696

114 Moldova, Rep. of .. .. .. 0.740 0.683 0.679 0.694

115 Bolivia 0.514 0.550 0.582 0.605 0.637 0.675 0.692

116 Mongolia .. .. 0.642 0.646 0.634 0.659 0.691

117 Honduras 0.519 0.570 0.602 0.625 0.642 0.654 0.683

118 Guatemala 0.511 0.546 0.561 0.586 0.617 0.656 0.673

119 Vanuatu .. .. .. .. .. .. 0.670

120 Equatorial Guinea .. .. 0.484 0.501 0.519 0.643 0.653

121 South Africa 0.653 0.673 0.703 0.735 0.741 0.691 0.653

122 Tajikistan .. .. 0.700 0.697 0.631 0.627 0.652

123 Morocco 0.432 0.479 0.517 0.549 0.580 0.610 0.640

124 Gabon .. .. .. .. .. .. 0.633

125 Namibia .. .. .. .. 0.694 0.647 0.626

126 India 0.413 0.439 0.477 0.515 0.548 0.577 0.611

127 São Tomé and Principe .. .. .. .. .. .. 0.607

128 Solomon Islands .. .. .. .. .. .. 0.592

129 Cambodia .. .. .. .. 0.536 0.545 0.583

130 Myanmar .. .. .. .. .. .. 0.581

131 Botswana 0.500 0.575 0.636 0.680 0.660 0.598 0.570

132 Comoros .. 0.483 0.500 0.506 0.521 0.539 0.556

133 Lao People’s Dem. Rep. .. .. 0.425 0.451 0.488 0.523 0.553

134 Pakistan 0.365 0.388 0.420 0.463 0.493 0.511 0.539

135 Bhutan .. .. .. .. .. .. 0.538

136 Ghana 0.438 0.467 0.482 0.511 0.531 0.555 0.532

137 Bangladesh 0.347 0.366 0.391 0.422 0.454 0.510 0.530

138 Nepal 0.299 0.336 0.378 0.425 0.467 0.500 0.527

139 Papua New Guinea 0.424 0.444 0.466 0.481 0.514 0.530 0.523

140 Congo 0.454 0.500 0.541 0.528 0.533 0.502 0.520

141 Sudan 0.350 0.376 0.396 0.427 0.465 0.496 0.516

142 Timor-Leste .. .. .. .. .. .. 0.512

143 Madagascar 0.404 0.440 0.438 0.448 0.459 0.482 0.509

144 Cameroon 0.417 0.464 0.506 0.515 0.495 0.502 0.506

145 Uganda .. .. 0.414 0.411 0.413 0.474 0.502

146 Swaziland 0.529 0.561 0.583 0.622 0.604 0.536 0.500

Low human development

147 Togo 0.424 0.475 0.472 0.498 0.507 0.504 0.495

148 Djibouti .. .. .. .. 0.479 0.485 0.494

149 Lesotho 0.463 0.511 0.535 0.572 0.573 0.524 0.494

150 Yemen .. .. .. 0.394 0.438 0.467 0.492

151 Zimbabwe 0.548 0.576 0.642 0.639 0.591 0.525 0.491

152 Kenya 0.465 0.513 0.533 0.548 0.525 0.504 0.491

153 Mauritania 0.342 0.365 0.386 0.390 0.425 0.447 0.486

154 Haiti .. 0.451 0.458 0.446 0.451 .. 0.482

155 Gambia 0.286 .. .. .. 0.426 0.459 0.479

156 Senegal 0.313 0.342 0.378 0.405 0.422 0.439 0.460

157 Eritrea .. .. .. .. 0.420 0.441 0.454

158 Rwanda 0.342 0.388 0.401 0.339 0.337 0.426 0.450

159 Nigeria 0.317 0.376 0.387 0.407 0.419 0.433 0.448
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160 Guinea .. .. .. .. .. .. 0.445

161 Angola .. .. .. .. .. .. 0.439

162 Tanzania, U. Rep. of .. .. .. 0.437 0.423 0.420 0.430

163 Benin 0.310 0.341 0.365 0.372 0.397 0.416 0.428

164 Côte d’Ivoire 0.415 0.445 0.449 0.443 0.428 0.427 0.421

165 Zambia 0.470 0.477 0.486 0.464 0.425 0.409 0.407

166 Malawi 0.327 0.357 0.368 0.372 0.414 0.398 0.400

167 Congo, Dem. Rep. of the 0.414 0.423 0.431 0.422 0.392 .. 0.391

168 Mozambique .. 0.302 0.290 0.316 0.330 0.364 0.390

169 Burundi 0.285 0.312 0.344 0.351 0.325 0.344 0.384

170 Ethiopia .. .. 0.293 0.314 0.322 0.349 0.371

171 Chad 0.269 0.272 0.313 0.335 0.344 0.357 0.368

172 Central African Republic 0.345 0.365 0.387 0.384 0.367 .. 0.353

173 Guinea-Bissau 0.255 0.263 0.283 0.313 0.341 0.353 0.349

174 Burkina Faso 0.256 0.277 0.301 0.308 0.312 0.330 0.342

175 Mali 0.232 0.258 0.264 0.285 0.309 0.332 0.338

176 Sierra Leone .. .. .. .. .. .. 0.335

177 Niger 0.234 0.250 0.240 0.246 0.254 0.268 0.311

note
	 The human development index values in this table 

were calculated using a consistent methodology 
and data series. They are not strictly comparable 
with those in earlier Human Development Reports. 
For detailed discussion, see Readers guide and 
notes to tables.

Sources
Columns 1–6: calculated on the basis of data on life 
expectancy from UN 2005a; data on adult literacy 
rates from UNESCO Institute for Statistics 2003, 
2006a; data on combined gross enrolment ratios from 
UNESCO Institute for Statistics 1999, 2006c; and 
data on GDP per capita (2000 PPP US$) and GDP per 
capita (PPP US$) from World Bank 2006. 
Column 7: column 1 of indicator table 1.
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e3 Human and income poverty: developing countries

High human development

22 Hong Kong, China (SAR) .. .. 1.5 .. .. .. .. .. .. ..

25 Singapore 7 6.3 1.8 7.5 0 14 e .. .. .. ..

26 Korea, Rep. of .. .. 2.7 2.0 e 8 .. 2.0 <2 .. ..

29 Cyprus .. .. 2.8 3.2 0 .. .. .. .. ..

31 Barbados 5 4.5 6.3 .. f 0 6 e .. .. .. ..

33 Kuwait .. .. 2.5 6.7 .. 10 .. .. .. ..

34 Brunei Darussalam .. .. 2.8 7.3 .. .. .. .. .. ..

36 Argentina 3 4.3 5.0 2.8 4 5 7.0 23.0 .. –16

38 Chile 2 3.7 3.5 4.3 5 1 2.0 9.6 17.0 1

39 Bahrain .. .. 3.8 13.5 .. 9 e .. .. .. ..

43 Uruguay 1 3.3 4.4 .. f 0 5 e 2.0 5.7 .. 0

46 Qatar 13 7.9 4.7 11.0 0 6 e .. .. .. ..

47 Seychelles .. .. .. 8.2 12 6 e .. .. .. ..

48 Costa Rica 4 4.4 3.7 5.1 3 5 2.2 7.5 22.0 –7

49 United Arab Emirates 34 15.9 2.2 .. f 0 14 e .. .. .. ..

50 Cuba 6 4.7 3.2 0.2 9 4 .. .. .. ..

51 Saint Kitts and Nevis .. .. .. .. 0 .. .. .. .. ..

52 Bahamas .. .. 13.4 .. 3 .. .. .. .. ..

53 Mexico 9 7.2 6.0 9.0 3 8 4.4 20.4 20.3 –10

55 Tonga .. .. 5.0 1.1 g 0 .. .. .. .. ..

56 Oman .. .. 3.9 18.6 .. 24 e .. .. .. ..

57 Trinidad and Tobago 17 8.8 11.6 .. f 9 7 e 12.4 39.0 21.0 –12

58 Panama 12 7.9 6.8 8.1 10 7 6.5 17.1 37.3 –9

59 Antigua and Barbuda .. .. .. .. 9 10 e .. .. .. ..

61 Malaysia 15 8.3 4.3 11.3 1 11 2.0 9.3 15.5 h 9

63 Mauritius 24 11.3 5.0 15.6 0 15 e .. .. .. ..

Medium human development

64 Libyan Arab Jamahiriya .. .. 4.2 .. .. 5 e .. .. .. ..

68 Dominica .. .. .. 12.0 h, i 3 5 e .. .. .. ..

69 Brazil 22 10.1 10.3 11.4 10 6 7.5 21.2 22.0 –5

70 Colombia 10 7.6 8.3 7.2 7 7 7.0 17.8 64.0 –12

71 Saint Lucia .. .. 5.9 .. 2 14 e .. .. .. ..

72 Venezuela, RB 16 8.8 8.2 7.0 17 4 8.3 27.6 31.3 h –11

74 Thailand 19 9.3 9.9 7.4 1 19 e 2.0 25.2 13.1 13

75 Samoa (Western) .. .. 6.5 .. 12 .. .. .. .. ..

76 Saudi Arabia .. .. 5.8 20.6 .. 14 .. .. .. ..

78 Lebanon 20 9.6 5.7 .. f 0 3 .. .. .. ..

81 China 26 11.7 6.9 9.1 23 8 16.6 46.7 4.6 –14

82 Peru 25 11.6 10.3 12.3 17 7 12.5 31.8 49.0 –8

83 Ecuador 18 8.9 8.6 9.0 6 12 15.8 37.2 46.0 –17

84 Philippines 31 15.3 7.2 7.4 15 28 15.5 47.5 36.8 –6

85 Grenada .. .. .. 4.0 i 5 .. .. .. .. ..

86 Jordan 11 7.6 6.4 10.1 3 4 2.0 7.0 11.7 6

87 Tunisia 39 17.9 4.7 25.7 7 4 2.0 6.6 7.6 26

88 Saint Vincent and the Grenadines .. .. 6.6 11.9 i .. .. .. .. .. ..

89 Suriname 23 10.3 10.1 10.4 8 13 .. .. .. ..

90 Fiji 45 21.3 7.0 .. f 53 8 e .. .. .. ..

91 Paraguay 14 8.3 8.1 .. f 14 5 16.4 33.2 21.8 –22

92 Turkey 21 9.8 8.9 12.6 4 4 3.4 18.7 27.0 1

93 Sri Lanka 38 17.7 4.3 9.3 21 29 5.6 41.6 25.0 10

94 Dominican Republic 27 11.9 14.1 13.0 5 5 2.5 11.0 28.6 7

95 Belize .. .. 10.6 .. 9 6 e .. .. .. ..

96 Iran, Islamic Rep. of 35 16.4 7.2 23.0 6 11 2.0 7.3 .. 23
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98 Maldives 36 16.9 11.4 3.7 17 30 .. .. .. ..

100 Occupied Palestinian Territories 8 6.5 5.3 7.6 8 4 .. .. .. ..

101 El Salvador 32 15.7 9.9 .. f 16 10 19.0 40.6 48.3 –12

102 Algeria 46 21.5 7.8 30.1 15 10 2.0 15.1 22.6 31

103 Guyana .. .. 18.2 .. 17 14 2.0 .. .. ..

104 Jamaica 30 14.8 11.3 20.1 g 7 4 2.0 13.3 18.7 20

106 Cape Verde 43 18.7 7.6 .. f 20 14 e .. .. .. ..

107 Syrian Arab Republic 29 14.4 4.6 20.4 7 7 .. .. .. ..

108 Indonesia 41 18.5 11.2 9.6 23 28 7.5 52.4 27.1 9

109 Viet Nam 33 15.7 9.4 9.7 g 15 28 .. .. 28.9 ..

111 Egypt 44 20.0 7.8 28.6 2 9 3.1 43.9 16.7 18

112 Nicaragua 40 18.0 10.1 23.3 21 10 45.1 79.9 47.9 –28

115 Bolivia 28 13.9 16.0 13.3 15 8 23.2 42.2 62.7 –20

116 Mongolia 42 18.5 13.3 2.2 38 13 27.0 74.9 35.6 –15

117 Honduras 37 17.2 15.8 20.0 13 17 20.7 44.0 48.0 –11

118 Guatemala 48 22.9 15.9 30.9 5 23 13.5 31.9 56.2 7

119 Vanuatu 49 24.7 8.9 26.0 g 40 20 e .. .. .. ..

120 Equatorial Guinea 69 38.1 47.7 13.0 57 19 .. .. .. ..

121 South Africa 53 30.9 43.3 17.6 g 12 12 10.7 34.1 .. 11

123 Morocco 59 33.4 8.6 47.7 19 9 2.0 14.3 19.0 37

124 Gabon 50 27.3 32.6 .. 12 12 .. .. .. ..

125 Namibia 57 32.5 45.4 15.0 13 24 34.9 55.8 .. –14

126 India 55 31.3 16.6 39.0 14 47 34.7 79.9 28.6 –14

127 São Tomé and Principe .. .. 17.1 .. 21 13 .. .. .. ..

128 Solomon Islands .. .. 14.1 .. 30 21 e .. .. .. ..

129 Cambodia 73 39.3 28.3 26.4 59 45 34.1 77.7 35.9 –1

130 Myanmar 47 21.6 21.2 10.1 22 32 .. .. .. ..

131 Botswana 93 48.3 69.1 18.8 5 13 23.5 50.1 .. 22

132 Comoros 56 31.6 15.5 .. f 14 25 .. .. .. ..

133 Lao People’s Dem. Rep. 63 36.0 28.0 31.3 49 40 27.0 74.1 38.6 –3

134 Pakistan 65 36.3 16.1 50.1 9 38 17.0 73.6 32.6 10

135 Bhutan 71 39.0 18.0 .. 38 19 .. .. .. ..

136 Ghana 58 33.1 27.7 42.1 25 22 44.8 78.5 39.5 –18

137 Bangladesh 85 44.2 15.9 .. f 26 48 36.0 82.8 49.8 5

138 Nepal 68 38.1 17.6 51.4 10 48 24.1 68.5 30.9 4

139 Papua New Guinea 75 40.5 22.4 42.7 61 35 e .. .. 37.5 ..

140 Congo 51 27.9 33.6 .. f 42 14 .. .. .. ..

141 Sudan 54 31.3 27.0 39.1 30 17 e .. .. .. ..

142 Timor-Leste .. .. 25.5 .. 42 46 .. .. .. ..

143 Madagascar 66 36.3 27.8 29.3 50 42 61.0 85.1 71.3 –20

144 Cameroon 61 35.6 43.9 32.1 34 18 17.1 50.6 40.2 6

145 Uganda 62 36.0 41.6 33.2 40 23 .. .. 37.7 ..

146 Swaziland 97 52.5 74.3 20.4 38 10 .. .. .. ..

Low human development

147 Togo 72 39.2 31.0 46.8 48 25 .. .. 32.3 h ..

148 Djibouti 52 30.0 30.6 .. f 27 18 .. .. .. ..

149 Lesotho 89 47.5 67.6 17.8 21 18 36.4 56.1 .. 8

150 Yemen 77 40.6 18.8 .. f 33 46 15.7 45.2 41.8 21

151 Zimbabwe 88 46.0 65.9 .. f 19 13 56.1 83.0 34.9 –1

152 Kenya 60 35.5 44.8 26.4 39 20 22.8 58.3 52.0 1

153 Mauritania 81 41.0 30.5 48.8 47 32 25.9 63.1 46.3 9

154 Haiti 74 39.4 34.4 .. f 46 17 53.9 78.0 65.0 h –10

155 Gambia 86 44.7 27.8 .. f 18 17 59.3 82.9 57.6 –5

156 Senegal 84 44.0 26.6 60.7 24 23 22.3 63.0 33.4 18
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Human and income poverty: developing countries

157 Eritrea 70 38.1 27.6 .. f 40 40 .. .. 53.0 ..

158 Rwanda 67 37.3 45.5 35.1 26 27 51.7 83.7 60.3 –12

159 Nigeria 76 40.6 46.0 .. f 52 29 70.8 92.4 34.1 –17

160 Guinea 96 52.0 30.0 70.5 50 21 .. .. 40.0 ..

161 Angola 79 40.9 48.1 32.6 47 31 .. .. .. ..

162 Tanzania, U. Rep. of 64 36.3 44.4 30.6 38 22 57.8 89.9 35.7 –19

163 Benin 90 47.8 30.0 65.3 33 23 30.9 73.7 29.0 14

164 Côte d’Ivoire 82 41.5 42.3 51.3 16 17 14.8 48.8 .. 26

165 Zambia 87 45.6 60.1 32.0 g 42 23 75.8 94.1 72.9 –10

166 Malawi 83 43.0 56.3 35.9 g 27 22 41.7 76.1 65.3 0

167 Congo, Dem. Rep. of the 80 40.9 45.4 32.8 54 31 .. .. .. ..

168 Mozambique 94 48.9 50.9 .. f 57 24 37.8 78.4 69.4 11

169 Burundi 78 40.7 46.3 40.7 21 45 54.6 87.6 36.4 –8

170 Ethiopia 98 55.3 39.5 .. f 78 47 23.0 77.8 44.2 26

171 Chad 100 57.9 45.2 74.3 58 28 .. .. 64.0 ..

172 Central African Republic 91 47.8 56.2 51.4 25 24 66.6 84.0 .. –3

173 Guinea-Bissau 92 48.2 42.9 .. f 41 25 .. .. .. ..

174 Burkina Faso 101 58.3 38.9 78.2 39 38 27.2 71.8 46.4 21

175 Mali 102 60.2 37.3 81.0 g 50 33 72.3 90.6 63.8 1

176 Sierra Leone 95 51.9 47.0 64.9 43 27 .. 74.5 70.2 ..

177 Niger 99 56.4 41.4 71.3 54 40 60.6 85.8 63.0 h 3

	 1	 Uruguay
	 2	 Chile
	 3	 Argentina
	 4	 Costa Rica
	 5	 Barbados
	 6	 Cuba
	 7	 Singapore
	 8	� Occupied Palestinian 

Territories
	 9	 Mexico
	10	 Colombia
	11	 Jordan
	12	 Panama
	13	 Qatar
	14	 Paraguay
	15	 Malaysia
	16	 Venezuela, RB
	17	 Trinidad and Tobago
	18	 Ecuador
	19	 Thailand
	20	 Lebanon

	21	 Turkey
	22	 Brazil
	23	 Suriname
	24	 Mauritius
	25	 Peru
	26	 China
	27	 Dominican Republic
	28	 Bolivia
	29	 Syrian Arab Republic
	30	 Jamaica
	31	 Philippines
	32	 El Salvador
	33	 Viet Nam
	34	 United Arab Emirates
	35	 Iran, Islamic Rep. of
	36	 Maldives
	37	 Honduras
	38	 Sri Lanka
	39	 Tunisia
	40	 Nicaragua
	41	 Indonesia

	42	 Mongolia
	43	 Cape Verde
	44	 Egypt
	45	 Fiji
	46	 Algeria
	47	 Myanmar
	48	 Guatemala
	49	 Vanuatu
	50	 Gabon
	51	 Congo
	52	 Djibouti
	53	 South Africa
	54	 Sudan
	55	 India
	56	 Comoros
	57	 Namibia
	58	 Ghana
	59	 Morocco
	60	 Kenya
	61	 Cameroon
	62	 Uganda

	63	 Lao People’s Dem. Rep.
	64	 Tanzania, U. Rep. of
	65	 Pakistan
	66	 Madagascar
	67	 Rwanda
	68	 Nepal
	69	 Equatorial Guinea
	70	 Eritrea
	71	 Bhutan
	72	 Togo
	73	 Cambodia
	74	 Haiti
	75	 Papua New Guinea
	76	 Nigeria
	77	 Yemen
	78	 Burundi
	79	 Angola
	80	 Congo, Dem. Rep. of the
	81	 Mauritania
	82	 Côte d’Ivoire
	83	 Malawi

	84	 Senegal
	85	 Bangladesh
	86	 Gambia
	87	 Zambia
	88	 Zimbabwe
	89	 Lesotho
	90	 Benin
	91	� Central African  

Republic
	92	 Guinea-Bissau	
	93	 Botswana
	94	 Mozambique
	95	 Sierra Leone
	96	 Guinea
	97	 Swaziland
	98	 Ethiopia
	99	 Niger
	100	Chad
	101	Burkina Faso
	102	Mali

HPI-1 ranks for 102 developing countries and areas

tabl
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Notes
†	 Denotes indicators used to calculate the human poverty 

index (HPI-1). For further details, see Technical note 1.
a	 Data refer to the probability at birth of not surviving 

to age 40, multiplied by 100.
b	 Data refer to national literacy estimates from 

censuses or surveys conducted between 2000 
and 2005, unless otherwise specified. Due to 
differences in methodology and timeliness of 
underlying data, comparisons across countries and 
over time should be made with caution. For more 
details, see www.uis.unesco.org.

c	 Data refer to the most recent year available during 
the period specified.

d	 Income poverty refers to the share of the population 
living on less than $1 a day. All countries with an 
income poverty rate of less than 2% were given equal 
rank. The rankings are based on countries for which 
data are available for both indicators. A positive figure 
indicates that the country performs better in income 
poverty than in human poverty, a negative the opposite.

e	 Data refer to a year or period other than that 
specified, differ from the standard definition or refer 
to only part of a country.

f	 Data refer to the most recent year available between 
1995 and 1999.

g	 In the absence of recent data, estimates from 
UNESCO Institute for Statistics 2006a, based on 

outdated census or survey information, were used 
and should be interpreted with caution: Bangladesh 
58.9, Barbados 0.3, Cape Verde 24.3, Comoros 
43.8, Congo 17.2, Djibouti 34.5, El Salvador 20.3, 
Eritrea 43.3, Ethiopia 58.5, Fiji 7.0, Gambia 62.2, 
Guinea-Bissau 60.4, Haiti 48.1, Lebanon 13.5, 
Mozambique 53.5, Nigeria 33.2, Paraguay 7.0, 
Trinidad and Tobago 1.5, United Arab Emirates 22.7, 
Uruguay 2.3, Yemen 51.0 and Zimbabwe 10.0.

h	 Data refer to a period other than that specified.
i	 Data are from the Secretariat of the Caribbean 

Community, based on national sources.

Sources
Column 1: determined on the basis of the HPI-1 values 
in column 2.
Column 2: calculated on the basis of data in columns 
3–6; see Technical note 1 for details.
Column 3: UN 2005b. 
Column 4: calculated on the basis of data on adult 
literacy rates from UNESCO Institute for Statistics 2006a.
Column 5: UN 2006c, based on a joint effort by the United 
Nations Children’s Fund and the World Health Organization.
Column 6: UNICEF 2005. 
Columns 7–9: World Bank 2006.
Column 10: calculated on the basis of data in columns 
1 and 7.
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High human development

1 Norway 2 7.0 8.4 7.9 0.4 6.4 4.3 .. –1

2 Iceland .. .. 6.8 .. 0.3 f .. .. .. ..

3 Australia 14 12.8 7.7 17.0 g 0.9 14.3 17.6 .. –1

4 Ireland 17 16.1 8.7 22.6 g 1.5 16.5 .. .. 0

5 Sweden 1 6.5 7.2 7.5 g 1.0 f 6.5 6.3 .. –3

6 Canada 8 10.9 8.1 14.6 0.7 11.4 7.4 .. –3

7 Japan 11 11.7 7.1 .. h 1.5 11.8 i .. .. –1

8 United States 16 15.4 11.8 20.0 0.6 17.0 13.6 .. –2

9 Switzerland 7 10.7 7.8 15.9 1.6 7.6 .. .. 0

10 Netherlands 3 8.2 8.7 10.5 g 2.5 7.3 7.1 .. –3

11 Finland 4 8.2 9.7 10.4 g 2.1 5.4 4.8 .. 3

12 Luxembourg 9 11.1 9.7 .. h 1.2 j 6.0 0.3 .. 7

13 Belgium 12 12.4 9.4 18.4 g, k 4.3 8.0 .. .. 4

14 Austria .. .. 9.1 .. 1.5 7.7 .. .. ..

15 Denmark 5 8.4 10.4 9.6 g 1.3 .. l .. .. 0

16 France 10 11.4 9.8 .. h 4.3 8.0 9.9 .. 2

17 Italy 18 29.9 7.8 47.0 4.0 12.7 .. .. 4

18 United Kingdom 15 14.8 8.7 21.8 g 1.1 12.4 15.7 .. 2

19 Spain 13 12.6 8.7 .. h 3.0 14.3 .. .. –2

20 New Zealand .. .. 8.9 18.4 g 0.3 .. .. .. ..

21 Germany 6 10.3 8.8 14.4 g 5.0 8.3 7.3 .. –4

23 Israel .. .. 7.7 .. .. 15.6 .. .. ..

24 Greece .. .. 9.2 .. 5.7 14.4 .. .. ..

27 Slovenia .. .. 11.8 .. .. 8.2 .. <1 ..

28 Portugal .. .. 10.3 .. 3.6 .. .. .. ..

30 Czech Republic .. .. 12.1 .. 4.3 4.9 .. <1 ..

32 Malta .. .. 7.7 .. .. .. .. .. ..

35 Hungary .. .. 18.3 .. 3.3 6.7 .. <1 ..

37 Poland .. .. 15.1 .. 9.3 8.6 .. 10 ..

40 Estonia .. .. 21.7 .. .. 12.4 .. 18 ..

41 Lithuania .. .. 20.6 .. .. .. .. 17 ..

42 Slovakia .. .. 14.9 .. 11.2 7.0 .. 8 ..

44 Croatia .. .. 13.1 .. .. .. .. .. ..

45 Latvia .. .. 21.5 .. .. .. .. 28 ..

54 Bulgaria .. .. 16.6 .. .. .. .. 22 ..

60 Romania .. .. 19.0 .. .. 8.1 .. 23 ..

62 Bosnia and Herzegovina .. .. 13.6 .. .. .. .. .. ..

tabl
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Notes 
	 This table includes Israel and Malta, which are 

not Organisation for Economic Co-operation and 
Development (OECD) member countries, but 
excludes the Republic of Korea, Mexico and Turkey, 
which are. For the human poverty index (HPI-2) and 
related indicators for these countries, see table 3.

†	 Denotes indicator used to calculate HPI-2; for 
details see Technical note 1.

a	 HPI-2 is calculated for selected high-income OECD 
countries only.

b	 Data refer to the probability at birth of not surviving 
to age 60, multiplied by 100.

c	 Based on scoring at level 1 on the prose literacy 
scale of the International Adult Literacy Survey. 
Data refer to the most recent year available during 
the period specified.

d	 Income poverty refers to the share of the population 
living on less than 50% of the median adjusted 
disposable household income. A positive figure 
indicates that the country performs better in 
income poverty than in human poverty, a negative 
the opposite.

e	 Data refer to the most recent year available during 
the period specified.

f	 Data refer to 2004.
g	 Based on OECD and Statistics Canada 2000. Data 

refer to the most recent year available during the 
period specified.

h	 For calculating HPI-2, an estimate of 16.4%, the 
unweighted average of countries with available 
data, was applied.

i	 Smeeding 1997.
j	 Data are based on small sample sizes and should 

be treated with caution.
k	 Data refer to Flanders.
l	 In the absence of a recent estimate for Denmark, 

and outdated value of 7.2% was used to calculate 
the HPI-2. Efforts are ongoing to produce a more 
accurate internationally comparable poverty 
estimate.

Sources
Column 1: determined on the basis of HPI-2 values 
in column 2.
Column 2: calculated on the basis of data in columns 
3–6; see Technical note 1 for details.
Column 3: calculated on the basis of survival data 
from UN 2005b. 
Column 4: OECD and Statistics Canada 2005, unless 
otherwise specified.
Column 5: calculated on the basis of data on youth 
long-term unemployment and labour force from OECD 
2006b.
Column 6: LIS 2006.
Column 7: Smeeding, Rainwater and Burtless 2000.
Column 8: Milanovic 2002.
Column 9: calculated on the basis of data in columns 
1 and 6.

Medium human development

65 Russian Federation .. .. 31.6 .. .. 18.8 .. 53 ..

66 Macedonia, TFYR .. .. 13.3 .. .. .. .. .. ..

67 Belarus .. .. 26.7 .. .. .. .. .. ..

73 Albania .. .. 11.4 .. .. .. .. .. ..

77 Ukraine .. .. 31.0 .. .. .. .. 25 ..

79 Kazakhstan .. .. 32.0 .. .. .. .. 62 ..

80 Armenia .. .. 18.0 .. .. .. .. .. ..

97 Georgia .. .. 18.9 .. .. .. .. .. ..

99 Azerbaijan .. .. 24.9 .. .. .. .. .. ..

105 Turkmenistan .. .. 32.0 .. .. .. .. .. ..

110 Kyrgyzstan .. .. 26.0 .. .. .. .. 88 ..

113 Uzbekistan .. .. 26.3 .. .. .. .. .. ..

114 Moldova, Rep. of .. .. 25.5 .. .. .. .. 82 ..

122 Tajikistan .. .. 29.0 .. .. .. .. .. ..

1	 Sweden

2	 Norway

3	 Netherlands

4	 Finland

5	 Denmark

6	 Germany

7	 Switzerland

8	 Canada

9	 Luxembourg

10	 France

11	 Japan

12	 Belgium

13	 Spain

14	 Australia

15	 United Kingdom

16	 United States

17	 Ireland

18	 Italy

HPI-2 ranks for 18 selected OECD countries

tabl
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e5 Demographic trends

. . . to lead a long and healthy life . . .

High human development

1 Norway 4.0 4.6 4.8 0.5 0.5 68.2 77.3 78.6 19.7 17.5 15.0 17.5 2.2 1.8

2 Iceland 0.2 0.3 0.3 1.0 0.8 86.7 92.7 93.6 22.3 19.4 11.7 14.0 2.8 2.0

3 Australia 13.6 19.9 22.2 1.3 1.0 85.9 88.0 89.9 20.0 17.7 12.6 15.5 2.5 1.7

4 Ireland 3.2 4.1 4.7 0.9 1.2 53.6 60.2 63.8 20.3 20.2 10.9 12.6 3.8 1.9

5 Sweden 8.2 9.0 9.3 0.3 0.3 82.7 84.1 85.1 17.7 16.4 17.1 20.4 1.9 1.6

6 Canada 23.1 32.0 35.1 1.1 0.8 75.6 80.0 81.4 17.9 15.3 13.0 16.2 2.0 1.5

7 Japan 111.5 127.9 128.0 0.5 (.) 56.8 65.7 68.2 14.1 13.3 19.2 26.0 2.1 1.3

8 United States 220.2 295.4 325.7 1.0 0.9 73.7 80.5 83.7 20.9 19.7 12.3 14.1 2.0 2.0

9 Switzerland 6.3 7.2 7.3 0.5 0.1 55.8 74.8 78.8 16.8 14.1 15.7 19.8 1.8 1.4

10 Netherlands 13.7 16.2 16.8 0.6 0.3 63.2 79.6 84.9 18.3 16.4 14.0 17.5 2.1 1.7

11 Finland 4.7 5.2 5.4 0.4 0.2 58.3 61.1 62.7 17.5 15.8 15.7 20.3 1.6 1.7

12 Luxembourg 0.4 0.5 0.5 0.8 1.2 77.3 83.0 82.1 19.0 17.6 13.8 14.3 2.0 1.7

13 Belgium 9.8 10.4 10.5 0.2 0.1 94.5 97.2 97.5 16.9 15.5 17.5 19.4 1.9 1.7

14 Austria 7.6 8.2 8.3 0.3 0.1 65.6 65.9 67.7 15.8 13.4 16.4 19.6 2.0 1.4

15 Denmark 5.1 5.4 5.6 0.2 0.2 82.2 85.5 86.9 18.8 17.0 14.9 18.4 2.0 1.8

16 France 52.7 60.3 62.3 0.5 0.3 72.9 76.5 79.0 18.2 17.6 16.6 19.0 2.3 1.9

17 Italy 55.4 58.0 57.8 0.2 (.) 65.6 67.5 69.5 14.1 13.2 19.7 23.0 2.3 1.3

18 United Kingdom 55.4 59.5 61.4 0.2 0.3 82.7 89.6 90.6 18.2 16.4 15.9 18.1 2.0 1.7

19 Spain 35.6 42.6 44.4 0.6 0.4 69.6 76.6 78.3 14.3 15.3 16.5 18.0 2.9 1.3

20 New Zealand 3.1 4.0 4.3 0.9 0.7 82.8 86.1 87.4 21.7 18.9 12.2 15.0 2.8 2.0

21 Germany 78.7 82.6 82.5 0.2 (.) 72.7 75.1 76.3 14.6 12.9 18.3 20.7 1.6 1.3

22 Hong Kong, China (SAR) 4.4 7.0 7.8 1.6 1.0 89.7 100.0 100.0 14.8 12.7 11.8 14.4 2.9 0.9

23 Israel 3.4 6.6 7.8 2.3 1.6 86.6 91.6 91.9 27.9 25.8 10.1 11.5 3.8 2.9

24 Greece 9.0 11.1 11.2 0.7 0.1 55.3 58.9 61.0 14.4 13.5 18.0 19.3 2.3 1.3

25 Singapore 2.3 4.3 4.8 2.2 1.1 100.0 100.0 100.0 20.2 13.2 8.2 13.3 2.6 1.4

26 Korea, Rep. of 35.3 47.6 49.1 1.0 0.3 48.0 80.6 83.1 19.1 13.9 9.0 13.2 4.3 1.2

27 Slovenia 1.7 2.0 1.9 0.4 –0.1 42.4 50.9 53.3 14.2 13.0 15.4 18.1 2.2 1.2

28 Portugal 9.1 10.4 10.8 0.5 0.3 40.8 57.0 63.6 15.9 15.1 16.9 18.9 2.7 1.5

29 Cyprus 0.6 0.8 0.9 1.0 1.0 47.3 69.2 71.5 20.4 17.2 11.9 14.2 2.5 1.6

30 Czech Republic 10.0 10.2 10.1 0.1 –0.1 63.7 73.6 74.1 15.0 13.4 14.1 18.4 2.2 1.2

31 Barbados 0.2 0.3 0.3 0.3 0.2 40.8 52.1 58.8 19.3 16.7 10.1 11.5 2.7 1.5

32 Malta 0.3 0.4 0.4 0.9 0.4 89.7 95.0 97.2 18.0 15.2 13.3 18.3 2.1 1.5

33 Kuwait 1.0 2.6 3.4 3.3 2.4 89.4 98.3 98.5 24.5 23.2 1.7 3.1 6.9 2.4

34 Brunei Darussalam 0.2 0.4 0.5 2.8 2.0 62.0 73.1 77.6 30.0 25.8 3.1 4.3 5.4 2.5

35 Hungary 10.5 10.1 9.8 –0.1 –0.3 62.2 65.9 70.3 16.0 14.0 15.1 17.5 2.1 1.3

36 Argentina 26.0 38.4 42.7 1.3 1.0 81.0 89.9 91.6 26.7 23.9 10.1 11.1 3.1 2.4

37 Poland 34.0 38.6 38.1 0.4 –0.1 55.3 62.0 64.0 16.8 14.3 12.8 14.9 2.3 1.3

38 Chile 10.4 16.1 17.9 1.5 1.0 78.4 87.3 90.1 25.5 20.9 7.9 10.5 3.6 2.0

39 Bahrain 0.3 0.7 0.9 3.3 1.6 85.0 96.2 98.2 27.5 21.7 3.0 4.4 5.9 2.5

40 Estonia 1.4 1.3 1.3 –0.2 –0.3 67.6 69.1 70.1 15.6 15.7 16.3 17.4 2.2 1.4

41 Lithuania 3.3 3.4 3.3 0.1 –0.4 55.7 66.6 66.8 17.4 13.8 15.2 16.7 2.3 1.3

42 Slovakia 4.7 5.4 5.4 0.5 (.) 46.3 56.2 58.0 17.2 14.0 11.7 14.1 2.5 1.2

43 Uruguay 2.8 3.4 3.7 0.7 0.6 83.4 91.9 93.1 24.4 22.4 13.2 13.8 3.0 2.3

44 Croatia 4.3 4.5 4.5 0.2 –0.2 45.1 56.3 59.5 15.8 13.9 17.0 18.7 2.0 1.3

45 Latvia 2.5 2.3 2.2 –0.2 –0.5 64.2 67.8 68.9 15.2 14.1 16.6 18.3 2.0 1.3

46 Qatar 0.2 0.8 1.0 5.2 2.0 88.9 95.3 96.2 22.2 21.8 1.3 2.0 6.8 3.0

47 Seychelles 0.1 0.1 0.1 1.0 0.9 46.3 52.5 58.2 .. .. .. .. .. ..

48 Costa Rica 2.1 4.3 5.0 2.5 1.4 41.3 61.2 66.9 29.0 23.8 5.7 7.4 4.3 2.3

49 United Arab Emirates 0.5 4.3 5.6 7.2 2.4 83.6 76.7 77.4 22.4 19.8 1.1 1.4 6.4 2.5

50 Cuba 9.3 11.2 11.4 0.7 0.2 64.2 75.7 74.7 19.5 16.6 10.5 14.4 3.5 1.6

51 Saint Kitts and Nevis (.) (.) (.) –0.2 1.1 35.0 32.2 33.5 .. .. .. .. .. ..

52 Bahamas 0.2 0.3 0.4 1.8 1.2 71.5 90.1 92.2 28.6 24.7 6.1 8.2 3.4 2.3

53 Mexico 59.3 105.7 119.1 2.0 1.1 62.8 75.7 78.7 31.6 25.5 5.2 7.1 6.6 2.4
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54 Bulgaria 8.7 7.8 7.2 –0.4 –0.8 57.6 69.8 72.8 14.1 13.1 16.8 18.6 2.2 1.2

55 Tonga 0.1 0.1 0.1 0.4 0.1 20.3 23.8 27.4 36.3 30.7 5.9 6.9 5.5 3.5

56 Oman 0.9 2.5 3.2 3.5 2.0 34.1 71.5 72.3 34.9 30.6 2.5 3.4 7.2 3.8

57 Trinidad and Tobago 1.0 1.3 1.3 0.9 0.3 11.4 11.9 15.8 22.0 20.2 7.2 9.9 3.5 1.6

58 Panama 1.7 3.2 3.8 2.1 1.6 49.0 69.9 77.9 30.6 27.2 5.9 7.5 4.9 2.7

59 Antigua and Barbuda 0.1 0.1 0.1 0.9 1.2 34.2 38.7 44.7 .. .. .. .. .. ..

60 Romania 21.2 21.8 20.9 0.1 –0.4 42.8 53.5 56.1 15.9 14.4 14.6 15.5 2.6 1.3

61 Malaysia 12.3 24.9 29.6 2.4 1.6 37.7 66.3 75.4 32.8 27.2 4.5 6.1 5.2 2.9

62 Bosnia and Herzegovina 3.7 3.9 3.9 0.1 (.) 31.3 45.2 51.8 16.9 14.0 13.5 16.7 2.6 1.3

63 Mauritius 0.9 1.2 1.3 1.1 0.8 43.4 42.4 44.1 24.9 21.3 6.5 8.3 3.2 2.0

Medium human development

64 Libyan Arab Jamahiriya 2.4 5.7 7.0 2.9 1.8 57.3 84.5 87.4 30.4 28.9 4.0 5.6 7.6 3.0

65 Russian Federation 134.2 143.9 136.7 0.2 –0.5 66.9 73.1 72.6 15.7 16.4 13.6 13.3 2.0 1.3

66 Macedonia, TFYR 1.7 2.0 2.1 0.7 0.1 50.6 68.1 75.2 20.1 16.6 10.9 12.9 3.0 1.5

67 Belarus 9.4 9.8 9.2 0.2 –0.6 50.6 71.8 76.7 15.8 14.5 14.6 13.5 2.3 1.2

68 Dominica 0.1 0.1 0.1 0.3 0.9 55.3 72.5 76.4 .. .. .. .. .. ..

69 Brazil 108.1 183.9 209.4 1.8 1.2 61.7 83.7 88.2 28.1 25.4 6.0 7.8 4.7 2.3

70 Colombia 25.4 44.9 52.1 2.0 1.3 60.0 72.4 75.7 31.4 26.8 5.0 6.5 5.0 2.6

71 Saint Lucia 0.1 0.2 0.2 1.3 0.8 25.2 27.6 29.0 29.4 25.4 7.2 7.3 5.7 2.2

72 Venezuela, RB 12.7 26.3 31.3 2.5 1.6 75.8 93.0 95.9 31.7 27.8 4.9 6.8 4.9 2.7

73 Albania 2.4 3.1 3.3 0.9 0.6 32.7 44.6 52.8 27.6 23.1 8.1 9.9 4.7 2.3

74 Thailand 41.3 63.7 69.1 1.5 0.7 23.8 32.0 36.2 24.1 21.2 6.9 9.3 5.0 1.9

75 Samoa (Western) 0.2 0.2 0.2 0.7 0.3 21.0 22.3 24.9 40.8 34.2 4.5 5.0 5.7 4.4

76 Saudi Arabia 7.3 24.0 30.8 4.1 2.3 58.4 80.8 83.2 37.8 32.3 2.9 3.5 7.3 4.1

77 Ukraine 49.0 47.0 41.8 –0.1 –1.1 58.4 67.6 70.2 15.4 13.5 15.8 16.4 2.2 1.1

78 Lebanon 2.7 3.5 4.0 1.0 1.0 67.0 86.5 87.9 29.1 24.4 7.3 7.7 4.8 2.3

79 Kazakhstan 14.1 14.8 14.9 0.2 (.) 52.6 57.1 60.3 23.9 21.3 8.3 8.0 3.5 2.0

80 Armenia 2.8 3.0 3.0 0.2 –0.2 63.6 64.2 64.1 21.7 17.4 11.9 11.0 3.0 1.3

81 China 927.8 d 1,308.0 d 1,393.0 d 1.2 d 0.6 d 17.4 39.5 49.2 22.0 18.5 7.5 9.6 4.9 1.7

82 Peru 15.2 27.6 32.2 2.1 1.4 61.5 72.4 74.9 32.7 27.9 5.2 6.5 6.0 2.9

83 Ecuador 6.9 13.0 15.1 2.2 1.4 42.4 62.3 67.6 32.8 28.1 5.7 7.3 6.0 2.8

84 Philippines 42.0 81.6 96.8 2.3 1.6 35.6 61.9 69.6 35.7 30.0 3.8 4.9 6.0 3.2

85 Grenada 0.1 0.1 0.1 0.4 1.3 32.6 30.6 32.2 .. .. .. .. .. ..

86 Jordan 1.9 5.6 7.0 3.6 2.0 57.7 81.9 85.3 37.6 31.7 3.1 4.0 7.8 3.5

87 Tunisia 5.7 10.0 11.1 2.0 1.0 49.9 64.9 69.1 26.7 21.9 6.2 6.8 6.2 2.0

88 Saint Vincent and the Grenadines 0.1 0.1 0.1 0.7 0.4 27.0 45.6 50.0 29.8 26.5 6.5 7.1 5.5 2.3

89 Suriname 0.4 0.4 0.5 0.7 0.5 49.5 73.5 77.4 30.4 26.7 6.3 7.2 5.3 2.6

90 Fiji 0.6 0.8 0.9 1.3 0.6 36.7 50.3 56.1 32.0 27.6 3.8 5.4 4.2 2.9

91 Paraguay 2.7 6.0 7.6 2.8 2.1 39.0 57.9 64.4 38.0 33.9 3.7 4.3 5.7 3.9

92 Turkey 41.2 72.2 82.6 1.9 1.2 41.6 66.8 71.9 29.5 25.8 5.4 6.2 5.3 2.5

93 Sri Lanka 14.0 20.6 22.3 1.3 0.7 19.5 15.2 15.7 24.5 21.4 7.1 9.3 4.1 2.0

94 Dominican Republic 5.1 8.8 10.1 1.9 1.3 45.7 65.9 73.6 33.1 29.5 4.1 5.3 5.6 2.7

95 Belize 0.1 0.3 0.3 2.3 1.8 50.2 48.1 51.2 37.3 31.2 4.3 4.7 6.3 3.2

96 Iran, Islamic Rep. of 33.3 68.8 79.9 2.5 1.4 45.8 66.4 71.9 29.8 25.6 4.5 4.9 6.4 2.1

97 Georgia 4.9 4.5 4.2 –0.3 –0.7 49.5 52.2 53.8 19.5 15.8 14.1 14.4 2.6 1.5

98 Maldives 0.1 0.3 0.4 2.9 2.4 17.3 29.2 34.8 41.3 35.7 3.5 3.3 7.0 4.3

99 Azerbaijan 5.7 8.4 9.1 1.3 0.8 51.9 51.5 52.8 26.8 21.2 6.9 6.7 4.3 1.9

100 Occupied Palestinian Territories 1.3 3.6 5.0 3.6 3.0 59.6 71.5 72.9 45.7 41.6 3.1 3.0 7.7 5.6

101 El Salvador 4.1 6.8 8.0 1.7 1.5 41.5 59.5 63.2 34.3 29.8 5.3 6.2 6.1 2.9

102 Algeria 16.0 32.4 38.1 2.4 1.5 40.3 62.6 69.3 30.4 26.7 4.5 5.0 7.4 2.5

103 Guyana 0.7 0.8 0.7 0.1 –0.1 30.0 28.3 29.4 29.6 24.8 5.1 6.6 4.9 2.3

104 Jamaica 2.0 2.6 2.7 0.9 0.4 44.1 52.8 56.7 31.7 26.7 7.6 8.2 5.0 2.4

105 Turkmenistan 2.5 4.8 5.5 2.2 1.3 47.6 46.0 50.8 32.7 27.0 4.7 4.4 6.2 2.8

106 Cape Verde 0.3 0.5 0.6 2.0 2.2 21.4 56.6 64.3 40.1 35.6 4.3 3.3 7.0 3.8
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107 Syrian Arab Republic 7.5 18.6 23.8 3.1 2.3 45.1 50.5 53.4 37.4 33.2 3.1 3.6 7.5 3.5

108 Indonesia 134.4 220.1 246.8 1.7 1.0 19.3 47.0 58.5 28.6 25.2 5.4 6.4 5.2 2.4

109 Viet Nam 48.0 83.1 95.0 1.9 1.2 18.8 26.0 31.6 30.3 25.0 5.5 5.6 6.7 2.3

110 Kyrgyzstan 3.3 5.2 5.9 1.6 1.1 38.2 35.7 38.1 32.1 27.5 6.1 5.5 4.7 2.7

111 Egypt 39.3 72.6 88.2 2.1 1.8 43.5 42.7 45.4 33.9 31.4 4.7 5.5 5.7 3.3

112 Nicaragua 2.6 5.4 6.6 2.5 1.9 48.9 58.7 63.0 39.5 33.4 3.3 3.9 6.8 3.3

113 Uzbekistan 14.0 26.2 30.7 2.2 1.4 39.1 36.7 38.0 34.0 28.3 4.7 4.4 6.3 2.7

114 Moldova, Rep. of 3.8 4.2 4.1 0.3 –0.2 36.2 46.5 50.0 19.1 15.2 10.0 10.9 2.6 1.2

115 Bolivia 4.8 9.0 10.9 2.2 1.7 41.3 63.7 68.8 38.5 33.5 4.5 5.2 6.5 4.0

116 Mongolia 1.4 2.6 3.0 2.0 1.2 48.7 56.6 58.8 31.3 26.3 3.8 4.1 7.3 2.4

117 Honduras 3.0 7.0 8.8 2.9 2.0 32.1 46.0 51.4 39.7 33.8 3.8 4.5 7.1 3.7

118 Guatemala 6.2 12.3 15.9 2.4 2.3 36.7 46.8 52.0 43.5 39.7 4.3 4.7 6.2 4.6

119 Vanuatu 0.1 0.2 0.3 2.5 1.8 13.4 23.1 28.1 40.4 35.5 3.3 4.0 6.1 4.2

120 Equatorial Guinea 0.2 0.5 0.6 2.7 2.2 27.4 38.9 41.1 44.3 45.6 3.9 3.8 5.7 5.9

121 South Africa 25.9 47.2 47.9 2.1 0.1 48.1 58.8 64.1 32.8 30.2 4.1 6.1 5.5 2.8

122 Tajikistan 3.4 6.4 7.6 2.2 1.5 35.5 24.9 24.6 39.7 33.0 3.8 3.5 6.8 3.8

123 Morocco 17.3 31.0 36.2 2.0 1.4 37.8 58.0 65.0 31.5 28.4 4.8 5.2 6.9 2.8

124 Gabon 0.6 1.4 1.6 2.8 1.5 43.0 83.0 87.7 40.5 35.5 4.4 4.4 5.3 4.0

125 Namibia 0.9 2.0 2.2 2.8 1.0 23.7 34.5 41.1 42.1 34.7 3.4 4.2 6.6 4.0

126 India 620.7 1,087.1 1,260.4 1.9 1.3 21.3 28.5 32.0 32.5 28.0 5.2 6.2 5.4 3.1

127 São Tomé and Principe 0.1 0.2 0.2 2.1 2.1 31.6 57.1 65.8 39.8 36.4 4.3 3.4 6.5 4.1

128 Solomon Islands 0.2 0.5 0.6 3.0 2.2 9.1 16.7 20.5 41.0 36.4 2.4 2.8 7.2 4.3

129 Cambodia 7.1 13.8 17.1 2.3 1.9 10.3 19.1 26.1 37.7 34.1 3.4 4.4 5.5 4.1

130 Myanmar 30.1 50.0 55.0 1.7 0.9 24.0 30.1 37.4 30.1 23.6 4.9 6.4 5.8 2.5

131 Botswana 0.9 1.8 1.7 2.4 –0.4 11.8 56.6 64.6 37.9 34.7 3.2 4.8 6.8 3.2

132 Comoros 0.3 0.8 1.0 3.1 2.5 21.2 36.4 44.0 42.2 38.5 2.7 3.1 7.1 4.9

133 Lao People’s Dem. Rep. 3.0 5.8 7.3 2.2 2.1 11.1 20.3 24.9 41.2 37.1 3.6 3.7 6.2 4.8

134 Pakistan 68.3 154.8 193.4 2.8 2.0 26.3 34.5 39.6 38.9 34.1 3.8 4.2 6.6 4.3

135 Bhutan 1.2 2.1 2.7 2.1 2.2 4.6 10.8 14.8 38.9 34.7 4.5 5.1 5.9 4.4

136 Ghana 10.2 21.7 26.6 2.6 1.9 30.1 47.1 55.1 39.5 35.2 3.6 4.3 6.7 4.4

137 Bangladesh 73.2 139.2 168.2 2.2 1.7 9.9 24.7 29.9 35.9 31.4 3.6 4.2 6.2 3.2

138 Nepal 13.5 26.6 32.7 2.3 1.9 4.8 15.3 20.9 39.5 33.9 3.6 4.2 5.8 3.7

139 Papua New Guinea 2.9 5.8 7.0 2.4 1.8 11.9 13.3 15.0 40.7 34.0 2.4 2.7 6.1 4.1

140 Congo 1.5 3.9 5.4 3.2 3.1 43.3 59.8 64.2 47.0 47.4 2.9 2.7 6.3 6.3

141 Sudan 17.1 35.5 44.0 2.5 2.0 18.9 39.8 49.4 39.5 35.6 3.6 4.3 6.7 4.4

142 Timor-Leste 0.7 0.9 1.5 1.0 4.7 14.6 26.1 31.2 41.6 46.7 2.9 3.0 6.2 7.8

143 Madagascar 7.9 18.1 23.8 2.9 2.5 16.3 26.6 30.1 44.2 40.7 3.1 3.3 6.7 5.4

144 Cameroon 7.6 16.0 19.0 2.6 1.6 27.3 53.7 62.7 41.6 37.2 3.7 3.9 6.3 4.6

145 Uganda 10.8 27.8 41.9 3.3 3.7 7.0 12.5 14.5 50.4 50.8 2.5 2.2 7.1 7.1

146 Swaziland 0.5 1.0 1.0 2.3 –0.4 14.0 23.9 27.5 41.6 37.2 3.4 4.6 6.9 4.0

Low human development

147 Togo 2.4 6.0 7.8 3.1 2.5 22.8 39.4 47.4 43.7 40.2 3.1 3.4 7.1 5.4

148 Djibouti 0.2 0.8 0.9 4.3 1.6 67.1 85.6 89.6 41.8 37.3 2.8 3.4 7.2 5.1

149 Lesotho 1.1 1.8 1.7 1.6 –0.3 10.8 18.5 22.0 39.0 36.6 5.2 5.8 5.7 3.6

150 Yemen 7.0 20.3 28.5 3.7 3.1 14.8 26.9 31.9 46.7 43.4 2.3 2.4 8.5 6.2

151 Zimbabwe 6.2 12.9 13.8 2.5 0.6 19.9 35.4 40.9 40.5 36.6 3.6 4.1 7.7 3.6

152 Kenya 13.5 33.5 44.2 3.1 2.5 12.9 20.5 24.1 42.9 42.6 2.8 2.8 8.0 5.0

153 Mauritania 1.4 3.0 4.0 2.5 2.6 20.6 40.3 43.1 43.1 41.7 3.4 3.4 6.5 5.8

154 Haiti 4.9 8.4 9.8 1.8 1.3 21.7 38.1 45.5 38.0 34.9 4.0 4.5 5.8 4.0

155 Gambia 0.6 1.5 1.9 3.4 2.2 24.4 53.0 61.8 40.3 36.8 3.7 4.4 6.5 4.7

156 Senegal 5.3 11.4 14.5 2.7 2.2 33.7 41.3 44.7 43.0 38.8 3.1 3.4 7.0 5.0

157 Eritrea 2.1 4.2 5.8 2.4 2.9 13.5 19.0 24.4 44.8 42.6 2.3 2.6 6.5 5.5

158 Rwanda 4.4 8.9 11.3 2.4 2.2 4.0 18.5 28.7 44.1 41.6 2.4 2.6 8.3 5.7

159 Nigeria 58.9 128.7 160.9 2.7 2.0 23.4 47.3 55.9 44.5 41.3 3.0 3.2 6.9 5.8
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Notes
a	 Because data are based on national definitions of 

what constitutes a city or metropolitan area, cross-
country comparisons should be made with caution.

b	 Data refer to medium-variant projections.
c	 Data refer to estimates for the period specified.
d	 Population estimates include Taiwan, province of 

China.
e	 Data refer to the total world population from UN 

2005b. The total population of the 177 countries 
included in the main indicator tables was estimated 
to be 4,068.1 million in 1975, 6,381 million in 
2004 and projected to be 7,210.3 in 2015.

Sources
Columns 1–3, 13 and 14: UN 2005b.
Columns 4 and 5: calculated on the basis of data in 
columns 1 and 2.
Columns 6 and 8: UN 2006e. 
Column 7: UN 2006b.
Columns 9 and 10: calculated on the basis of data 
on population under age 15 and total population from 
UN 2005b.
Columns 11 and 12: calculated on the basis of data 
on population ages 65 and older and data on total 
population from UN 2005b.

160 Guinea 4.2 9.2 11.9 2.7 2.3 19.5 32.6 38.1 43.8 42.0 3.5 3.9 6.9 5.9

161 Angola 6.8 15.5 20.9 2.8 2.7 19.1 52.7 59.7 46.6 45.5 2.5 2.4 7.2 6.8

162 Tanzania, U. Rep. of 16.0 37.6 45.6 2.9 1.7 11.2 23.8 28.9 42.9 38.9 3.2 3.7 6.8 5.0

163 Benin 3.2 8.2 11.2 3.2 2.9 21.9 39.7 44.6 44.5 42.0 2.7 3.0 7.1 5.9

164 Côte d’Ivoire 6.6 17.9 21.6 3.4 1.7 32.2 44.6 49.8 42.1 38.2 3.2 3.7 7.4 5.1

165 Zambia 5.2 11.5 13.8 2.8 1.7 34.9 34.9 37.0 46.0 43.7 3.0 3.2 7.8 5.7

166 Malawi 5.2 12.6 16.0 3.0 2.2 7.7 16.7 22.1 47.3 44.9 3.0 3.2 7.4 6.1

167 Congo, Dem. Rep. of the 23.9 55.9 78.0 2.9 3.0 29.5 31.6 38.6 47.2 48.0 2.7 2.6 6.5 6.7

168 Mozambique 10.6 19.4 23.5 2.1 1.7 8.7 33.7 42.4 44.1 41.6 3.3 3.6 6.6 5.5

169 Burundi 3.7 7.3 10.6 2.4 3.4 3.2 9.7 13.5 45.5 46.4 2.8 2.5 6.8 6.8

170 Ethiopia 34.1 75.6 97.2 2.7 2.3 9.5 15.7 19.1 44.8 41.7 2.9 3.2 6.8 5.9

171 Chad 4.2 9.4 12.8 2.8 2.8 15.6 24.8 30.5 47.2 47.7 3.1 2.7 6.7 6.7

172 Central African Republic 2.1 4.0 4.6 2.3 1.4 32.0 37.9 40.4 43.1 40.6 4.0 4.0 5.7 5.0

173 Guinea-Bissau 0.7 1.5 2.1 3.0 3.0 16.0 29.6 31.1 47.4 48.0 3.1 2.8 7.1 7.1

174 Burkina Faso 5.9 12.8 17.7 2.6 2.9 6.4 17.9 22.8 47.4 45.7 2.8 2.6 7.8 6.7

175 Mali 6.2 13.1 18.1 2.6 2.9 16.2 29.9 36.5 48.3 46.7 2.7 2.4 7.6 6.9

176 Sierra Leone 2.9 5.3 6.9 2.1 2.3 21.2 39.9 48.2 42.8 42.8 3.3 3.3 6.5 6.5

177 Niger 5.3 13.5 19.3 3.2 3.2 11.4 16.7 19.3 49.0 47.9 2.0 2.0 8.1 7.9

Developing countries 2,967.1 T 5,093.6 T 5,885.6 T 1.9 1.3 26.5 42.2 48.0 31.2 28.0 5.4 6.5 5.5 2.9

Least developed countries 355.2 T 740.7 T 950.1 T 2.5 2.3 14.9 26.3 31.6 42.0 39.5 3.2 3.5 6.6 5.0

Arab States 144.6 T 310.5 T 386.0 T 2.6 2.0 41.8 54.9 58.9 35.8 32.5 3.8 4.4 6.7 3.7

East Asia and the Pacific 1,310.4 T 1,944.0 T 2,108.9 T 1.4 0.7 20.4 41.9 51.0 24.3 20.7 6.8 8.7 5.0 1.9

Latin America and the Caribbean 318.4 T 548.3 T 628.3 T 1.9 1.2 61.2 76.8 80.4 30.4 26.5 5.9 7.5 5.1 2.6

South Asia 838.7 T 1,528.1 T 1,801.4 T 2.1 1.5 21.2 29.9 33.8 33.6 29.3 4.8 5.7 5.6 3.2

Sub-Saharan Africa 313.1 T 689.6 T 877.4 T 2.7 2.2 21.2 34.3 39.4 43.9 42.0 3.1 3.3 6.8 5.5

Central and Eastern Europe and the CIS 366.6 T 405.3 T 396.8 T 0.3 –0.2 57.3 62.9 63.6 18.6 17.3 12.7 12.9 2.5 1.5

OECD 925.7 T 1,164.8 T 1,233.6 T 0.8 0.5 66.8 75.4 78.1 19.6 17.8 13.6 16.1 2.6 1.8

High-income OECD 765.9 T 922.6 T 968.5 T 0.6 0.4 69.3 76.8 79.4 17.7 16.4 15.2 18.0 2.2 1.6

High human development 1,012.5 T 1,275.0 T 1,350.0 T 0.8 0.5 67.2 75.9 78.7 19.6 17.8 13.5 16.0 2.5 1.7

Medium human development 2,743.2 T 4,433.1 T 4,995.8 T 1.7 1.1 27.7 42.4 48.2 28.8 25.4 6.1 7.2 5.0 2.5

Low human development 255.0 T 571.7 T 737.1 T 2.8 2.3 18.3 32.0 37.6 44.8 42.6 2.9 3.1 7.0 5.8

High income 792.3 T 982.5 T 1,040.9 T 0.7 0.5 69.4 77.4 80.0 18.4 17.0 14.6 17.3 2.3 1.7

Middle income 2,042.9 T 3,043.0 T 3,319.6 T 1.4 0.8 34.7 53.2 60.3 25.4 22.4 7.2 8.6 4.6 2.1

Low income 1,237.0 T 2,361.3 T 2,856.0 T 2.2 1.7 20.7 29.9 34.4 36.8 33.2 4.3 4.9 6.0 3.9

World 4,073.7 T e 6,389.2 T e 7,219.4 T e 1.6 1.1 37.2 48.3 52.8 28.5 25.9 7.3 8.4 4.5 2.7
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High human development

1 Norway 8.6 1.7 3,809 .. 88 .. .. 100 c 313

2 Iceland 8.8 1.7 3,110 .. 93 .. .. .. 362

3 Australia 6.4 3.1 2,874 .. 93 .. .. 100 247

4 Ireland 5.8 1.5 2,496 90 81 .. .. 100 279

5 Sweden 8.0 1.4 2,704 16 d 94 .. .. 100 c 328

6 Canada 6.9 3.0 2,989 .. 95 .. 75 e 98 214

7 Japan 6.4 1.5 2,244 .. 99 .. 56 100 198

8 United States 6.8 8.4 5,711 .. 93 .. 76 e 99 256

9 Switzerland 6.7 4.8 3,776 .. 82 .. 82 e .. 361

10 Netherlands 6.1 3.7 2,987 .. 96 .. 79 e 100 315

11 Finland 5.7 1.7 2,108 98 97 .. .. 100 316

12 Luxembourg 6.2 0.6 3,680 .. 91 .. .. 100 266

13 Belgium 6.3 3.1 2,828 .. 82 .. 78 e 100 c 449

14 Austria 5.1 2.4 2,306 .. 74 .. 51 100 e 338

15 Denmark 7.5 1.5 2,762 .. 96 .. .. 100 c 293

16 France 7.7 2.4 2,902 85 86 .. 75 e 99 e 337

17 Italy 6.3 2.1 2,266 .. 84 .. 60 .. 420

18 United Kingdom 6.9 1.1 2,389 .. 81 .. 84 f 99 230

19 Spain 5.5 2.2 1,853 .. 97 .. 81 e .. 330

20 New Zealand 6.3 1.8 1,893 .. 85 .. 75 e 100 e 237

21 Germany 8.7 2.4 3,001 .. 92 .. 75 e 100 c 337

22 Hong Kong, China (SAR) .. .. .. .. .. .. 86 e .. ..

23 Israel 6.1 2.8 1,911 .. 96 .. .. 99 c 382

24 Greece 5.1 4.8 1,997 88 88 .. .. .. 438

25 Singapore 1.6 2.9 1,156 99 94 .. 62 100 140

26 Korea, Rep. of 2.8 2.8 1,074 93 99 .. 81 100 157

27 Slovenia 6.7 2.1 1,669 98 94 .. 74 e 100 c 225

28 Portugal 6.7 2.9 1,791 83 95 .. .. 100 c 342

29 Cyprus 3.1 3.3 1,143 .. 86 .. .. 100 234

30 Czech Republic 6.8 0.8 1,302 99 97 .. 72 100 351

31 Barbados 4.8 2.1 1,050 .. 98 .. .. 98 121

32 Malta 7.4 1.9 1,436 .. 87 .. .. 98 e 318

33 Kuwait 2.7 0.8 567 .. 97 .. 50 98 153

34 Brunei Darussalam 2.8 0.7 681 99 99 .. .. 99 101

35 Hungary 6.1 2.3 1,269 99 99 .. 77 e 100 333

36 Argentina 4.3 4.6 1,067 99 95 .. .. 99 301

37 Poland 4.5 2.0 745 94 97 .. 49 e 100 c 247

38 Chile 3.0 3.1 707 96 95 .. .. 100 109

39 Bahrain 2.8 1.3 813 70 99 .. 62 e 98 e 109

40 Estonia 4.1 1.2 682 99 96 .. 70 e 100 448

41 Lithuania 5.0 1.6 754 99 98 .. 47 e 100 397

42 Slovakia 5.2 0.7 777 98 98 .. 74 e 99 318

43 Uruguay 2.7 7.1 824 99 95 .. .. 100 365

44 Croatia 6.5 1.3 838 98 96 .. .. 100 244

45 Latvia 3.3 3.1 678 99 99 .. 48 e 100 301

46 Qatar 2.0 0.7 685 99 99 .. 43 99 222

47 Seychelles 4.3 1.6 599 99 99 .. .. .. 151

48 Costa Rica 5.8 1.5 616 90 88 .. 80 98 132

49 United Arab Emirates 2.5 0.8 623 98 94 .. 28 e 99 e 202

50 Cuba 6.3 1.0 251 99 99 .. 73 100 591

51 Saint Kitts and Nevis 3.4 1.9 670 89 98 .. .. 99 119

52 Bahamas 3.0 3.4 1,220 .. 89 .. .. 99 c 105

53 Mexico 2.9 3.3 582 99 96 .. 68 95 198
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54 Bulgaria 4.1 3.4 573 98 95 .. 42 99 356

55 Tonga 5.5 1.0 300 99 99 .. .. 95 34

56 Oman 2.7 0.5 419 99 98 .. 24 e 95 132

57 Trinidad and Tobago 1.5 2.4 532 .. 95 31 38 96 79

58 Panama 5.0 2.6 555 99 99 .. .. 93 150

59 Antigua and Barbuda 3.2 1.3 477 .. 97 .. .. 100 17

60 Romania 3.8 2.3 540 99 97 .. 64 99 190

61 Malaysia 2.2 1.6 374 99 95 .. 55 e 97 70

62 Bosnia and Herzegovina 4.8 4.7 327 95 88 23 48 100 134

63 Mauritius 2.2 1.5 430 99 98 .. 75 e 98 106

Medium human development

64 Libyan Arab Jamahiriya 2.6 1.5 327 99 99 .. 45 e 94 e 129

65 Russian Federation 3.3 2.3 551 96 98 .. .. 99 425

66 Macedonia, TFYR 6.0 1.1 389 94 96 .. .. 99 219

67 Belarus 3.9 1.6 570 99 99 .. 50 e 100 455

68 Dominica 4.5 1.8 320 99 99 .. .. 100 50

69 Brazil 3.4 4.2 597 99 99 28 77 96 115

70 Colombia 6.4 1.2 522 92 92 44 77 86 135

71 Saint Lucia 3.4 1.6 294 99 95 .. .. 100 517

72 Venezuela, RB 2.0 2.5 231 97 80 51 .. 94 194

73 Albania 2.7 3.8 366 97 96 51 75 98 131

74 Thailand 2.0 1.3 260 99 96 .. 72 99 37

75 Samoa (Western) 4.3 1.1 209 93 25 .. .. 100 70

76 Saudi Arabia 3.0 1.0 578 95 97 .. 32 91 137

77 Ukraine 3.8 1.9 305 98 99 .. 68 100 295

78 Lebanon 3.0 7.2 730 .. 96 .. 61 89 325

79 Kazakhstan 2.0 1.5 315 65 99 22 66 99 354

80 Armenia 1.2 4.8 302 96 92 48 61 97 359

81 China 2.0 3.6 278 94 84 .. 84 96 106

82 Peru 2.1 2.3 233 91 89 46 69 59 117

83 Ecuador 2.0 3.1 220 99 99 .. 66 69 148

84 Philippines 1.4 1.8 174 91 80 76 19 60 58

85 Grenada 4.9 1.8 473 .. 74 .. 54 e 100 50

86 Jordan 4.2 5.2 440 58 99 44 56 100 203

87 Tunisia 2.5 2.9 409 97 95 .. 63 90 134

88 Saint Vincent and the Grenadines 4.1 2.0 384 99 99 .. .. 100 87

89 Suriname 3.6 4.3 309 .. 86 43 42 85 45

90 Fiji 2.3 1.4 220 93 62 .. .. 99 34

91 Paraguay 2.3 5.0 301 82 89 .. 73 77 111

92 Turkey 5.4 2.2 528 88 81 19 64 83 135

93 Sri Lanka 1.6 1.9 121 99 96 .. 70 96 55

94 Dominican Republic 2.3 4.7 335 97 79 53 70 99 188

95 Belize 2.2 2.3 309 99 95 .. 47 e 83 105

96 Iran, Islamic Rep. of 3.1 3.4 498 99 96 .. 73 90 45

97 Georgia 1.0 3.0 174 91 86 .. 41 96 409

98 Maldives 5.5 0.7 364 98 97 .. 42 70 92

99 Azerbaijan 0.9 2.7 140 99 98 40 55 100 355

100 Occupied Palestinian Territories .. .. .. 98 96 c .. .. 97 ..

101 El Salvador 3.7 4.4 378 94 93 .. 67 92 124

102 Algeria 3.3 0.8 186 98 81 .. 64 96 113

103 Guyana 4.0 0.8 283 94 88 40 37 86 48

104 Jamaica 2.7 2.6 216 85 80 21 66 97 85

105 Turkmenistan 2.6 1.3 221 99 97 .. 62 97 418

106 Cape Verde 3.4 1.2 185 79 69 .. 53 89 49
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107 Syrian Arab Republic 2.5 2.6 116 99 98 .. 40 e 77 e 140

108 Indonesia 1.1 2.0 113 82 72 61 60 72 13

109 Viet Nam 1.5 3.9 164 96 97 39 79 85 53

110 Kyrgyzstan 2.2 3.1 161 98 99 16 60 98 251

111 Egypt 2.5 3.3 235 98 97 29 60 69 54

112 Nicaragua 3.7 4.0 208 88 84 49 69 67 37

113 Uzbekistan 2.4 3.1 159 99 98 33 68 96 274

114 Moldova, Rep. of 3.9 3.3 177 96 96 52 62 99 264

115 Bolivia 4.3 2.4 176 93 64 54 58 67 122

116 Mongolia 4.3 2.4 140 95 96 66 67 97 263

117 Honduras 4.0 3.1 184 93 92 .. 62 56 57

118 Guatemala 2.1 3.3 235 98 75 22 43 41 90

119 Vanuatu 2.9 1.0 110 63 48 .. .. 88 11

120 Equatorial Guinea 1.0 0.5 179 73 51 36 .. 65 30

121 South Africa 3.2 5.2 669 97 81 37 56 84 77

122 Tajikistan 0.9 3.5 71 97 89 29 34 71 203

123 Morocco 1.7 3.4 218 95 95 50 63 63 51

124 Gabon 2.9 1.5 255 89 55 44 33 86 29

125 Namibia 4.5 1.9 359 71 70 39 44 76 30

126 India 1.2 3.6 82 73 56 22 48 g 43 60

127 São Tomé and Principe 7.2 1.4 93 99 91 44 29 76 49

128 Solomon Islands 4.5 0.3 87 84 72 .. .. 85 13

129 Cambodia 2.1 8.8 188 95 80 59 24 32 16

130 Myanmar 0.5 2.3 51 85 78 48 37 57 36

131 Botswana 3.3 2.3 375 99 90 7 40 94 40

132 Comoros 1.5 1.2 25 79 73 31 26 62 15

133 Lao People’s Dem. Rep. 1.2 2.0 56 60 36 37 32 19 59

134 Pakistan 0.7 1.7 48 80 67 33 c 28 .. 74

135 Bhutan 2.6 0.5 59 92 87 .. 19 e 37 5

136 Ghana 1.4 3.1 98 92 83 40 25 47 15

137 Bangladesh 1.1 2.3 68 95 77 35 58 13 26

138 Nepal 1.5 3.8 64 85 73 43 39 15 21

139 Papua New Guinea 3.0 0.4 132 54 44 .. 26 41 5

140 Congo 1.3 0.7 23 85 65 .. .. .. 20

141 Sudan 1.9 2.4 54 51 59 38 10 e 87 c 22

142 Timor-Leste 7.3 2.3 125 72 55 .. 10 18 10

143 Madagascar 1.7 1.0 24 72 59 47 27 51 29

144 Cameroon 1.2 3.0 64 83 64 33 26 62 19

145 Uganda 2.2 5.1 75 99 91 29 23 39 8

146 Swaziland 3.3 2.5 324 84 70 24 28 74 16

Low human development

147 Togo 1.4 4.2 62 91 70 25 26 61 4

148 Djibouti 3.8 1.9 72 78 60 .. .. 61 18

149 Lesotho 4.1 1.1 106 83 70 29 30 60 5

150 Yemen 2.2 3.3 89 63 76 23 c 21 27 33

151 Zimbabwe 2.8 5.1 132 95 80 80 54 73 16

152 Kenya 1.7 2.6 65 87 73 33 39 42 14

153 Mauritania 3.2 1.0 59 86 64 28 8 57 11

154 Haiti 2.9 4.6 84 71 54 41 28 24 25

155 Gambia 3.2 4.9 96 95 90 38 10 55 11

156 Senegal 2.1 3.0 58 95 57 33 11 58 6

157 Eritrea 2.0 2.4 50 91 84 54 8 28 5

158 Rwanda 1.6 2.1 32 86 84 16 13 31 5

159 Nigeria 1.3 3.7 51 48 35 28 13 35 28
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Commitment to health: resources, access and services

160 Guinea 0.9 4.5 95 71 73 44 6 56 11

161 Angola 2.4 0.4 49 72 64 32 6 45 8

162 Tanzania, U. Rep. of 2.4 1.9 29 91 94 38 25 46 2

163 Benin 1.9 2.5 36 99 85 42 19 66 4

164 Côte d’Ivoire 1.0 2.6 57 51 49 34 15 68 12

165 Zambia 2.8 2.6 51 94 84 48 34 43 12

166 Malawi 3.3 6.0 46 97 80 51 31 61 2

167 Congo, Dem. Rep. of the 0.7 3.3 14 78 64 17 31 61 11

168 Mozambique 2.9 1.8 45 87 77 33 17 48 3

169 Burundi 0.7 2.4 15 84 75 16 16 25 3

170 Ethiopia 3.4 2.5 20 82 71 38 8 6 3

171 Chad 2.6 3.9 51 38 56 50 3 16 4

172 Central African Republic 1.5 2.5 47 70 35 47 28 44 8

173 Guinea-Bissau 2.6 3.0 45 80 80 23 8 35 12

174 Burkina Faso 2.6 3.0 68 99 78 .. 14 38 6

175 Mali 2.8 2.0 39 75 75 45 8 41 8

176 Sierra Leone 2.0 1.5 34 83 64 39 4 42 3

177 Niger 2.5 2.2 30 72 74 43 14 16 3

Developing countries .. .. .. 84 74 .. .. 59 ..

Least developed countries .. .. .. 82 72 .. .. 36 ..

Arab States .. .. .. 85 86 .. .. 72 ..

East Asia and the Pacific .. .. .. 92 83 .. .. 86 ..

Latin America and the Caribbean .. .. .. 96 92 .. .. 87 ..

South Asia .. .. .. 78 62 .. .. 38 ..

Sub-Saharan Africa .. .. .. 77 66 .. .. 43 ..

Central and Eastern Europe and the CIS .. .. .. 96 97 .. .. 97 ..

OECD .. .. .. 92 92 .. .. 97 ..

High-income OECD .. .. .. 84 92 .. .. 99 ..

High human development .. .. .. 95 93 .. .. 99 ..

Medium human development .. .. .. 86 76 .. .. 65 ..

Low human development .. .. .. 74 64 .. .. 39 ..

High income .. .. .. 88 92 .. .. 99 ..

Middle income .. .. .. 94 87 .. .. 87 ..

Low income .. .. .. 77 64 .. .. 41 ..

World .. .. .. 84 h 76 h .. .. 63 h ..
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Notes
a	 Data usually refer to women ages 15–49 who are 

married or in union; the actual age range covered 
may vary across countries.

b	 Data refer to the most recent year available during 
the period specified.

c	 Data are from UNICEF 2005. Data refer to a period 
other than that specified.

d	 Data refer to high-risk children only.
e	 Data refer to a year or period other than that 

specified, differ from the standard definition or 
refer to only part of a country.

f	 Excluding Northern Ireland.
g	 Excluding the state of Tripura.
h	 Data are world aggregates from UNICEF 2005.

Sources
Columns 1 and 2: calculated on the basis of data on 
health expenditure from WHO 2006b. 
Column 3: WHO 2006b. 
Columns 4 and 6: UNICEF 2005.
Columns 5 and 8: UN 2006c, based on a joint effort 
by the United Nations Children’s Fund and the World 
Health Organization.
Column 7: UN 2006c, based on data from the United 
Nations Population Fund.
Column 9: WHO 2006c.
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HIGH HUMAN DEVELOPMENT

1 Norway .. .. 100 100 .. .. .. .. 5

2 Iceland 100 100 100 100 .. .. .. .. 4

3 Australia 100 100 100 100 .. .. .. .. 7

4 Ireland .. .. .. .. .. .. .. .. 6

5 Sweden 100 100 100 100 .. .. .. .. 4

6 Canada 100 100 100 100 .. .. .. .. 6

7 Japan 100 100 100 100 .. .. .. 6 c 8

8 United States 100 100 100 100 .. .. 1 c 1 8

9 Switzerland 100 100 100 100 .. .. .. .. 6

10 Netherlands 100 100 100 100 .. .. .. 1 c ..

11 Finland 100 100 100 100 .. .. .. .. 4

12 Luxembourg .. .. 100 100 .. .. .. .. 8

13 Belgium .. .. .. .. .. .. .. .. 8

14 Austria 100 100 100 100 .. .. .. .. 7

15 Denmark .. .. 100 100 .. .. .. .. 5

16 France .. .. 100 100 .. .. .. .. 7

17 Italy .. .. .. .. .. .. .. 3 c 6

18 United Kingdom .. .. 100 100 .. .. .. .. 8

19 Spain 100 100 100 100 .. .. .. .. 6

20 New Zealand .. .. 97 .. .. .. .. .. 6

21 Germany 100 100 100 100 .. .. .. .. 7

22 Hong Kong, China (SAR) .. .. .. .. .. .. .. .. ..

23 Israel .. .. 100 100 .. .. .. .. 8

24 Greece .. .. .. .. .. .. .. .. 8

25 Singapore 100 100 100 100 .. .. 14 d 2 8

26 Korea, Rep. of .. .. .. 92 <2.5 <2.5 .. .. 4

27 Slovenia .. .. .. .. .. 3 .. .. 6

28 Portugal .. .. .. .. .. .. .. .. 8

29 Cyprus 100 100 100 100 <2.5 <2.5 .. .. ..

30 Czech Republic 99 98 100 100 .. <2.5 1 c 2 c 7

31 Barbados 100 100 100 100 <2.5 <2.5 6 d 7 c 10

32 Malta .. .. 100 100 .. .. .. .. 6

33 Kuwait .. .. .. .. 24 5 10 3 7

34 Brunei Darussalam .. .. .. .. 4 3 .. .. 10

35 Hungary .. 95 99 99 .. <2.5 2 d 3 c 9

36 Argentina 81 91 94 96 <2.5 <2.5 5 12 7

37 Poland .. .. .. .. .. <2.5 .. .. 6

38 Chile 84 91 90 95 8 4 1 1 5

39 Bahrain .. .. .. .. .. .. 9 c 10 c 8

40 Estonia 97 97 100 100 .. 3 .. .. 4

41 Lithuania .. .. .. .. .. <2.5 .. .. 4

42 Slovakia 99 99 100 100 .. 6 .. .. 7

43 Uruguay 100 100 100 100 7 3 5 c 10 c 8

44 Croatia 100 100 100 100 .. 7 1 1 6

45 Latvia .. 78 99 99 .. 3 .. .. 5

46 Qatar 100 100 100 100 .. .. 6 c 8 c 10

47 Seychelles .. .. 88 88 14 9 6 d 5 c ..

48 Costa Rica .. 92 .. 97 6 4 5 6 7

49 United Arab Emirates 97 98 100 100 4 <2.5 14 c 17 d 15

50 Cuba 98 98 .. 91 8 <2.5 4 c 5 6

51 Saint Kitts and Nevis 95 95 100 100 13 11 .. .. 9

52 Bahamas 100 100 .. 97 9 7 .. .. 7

53 Mexico 58 79 82 97 5 5 8 18 9
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54 Bulgaria 99 99 99 99 .. 9 .. .. 10

55 Tonga 96 96 100 100 .. .. .. 1 c 0

56 Oman 83 .. 80 .. .. .. 24 10 8

57 Trinidad and Tobago 100 100 92 91 13 11 7 d 4 23

58 Panama 71 73 90 90 21 25 7 18 10

59 Antigua and Barbuda .. 95 .. 91 .. .. 10 d 7 d 8

60 Romania .. .. .. 57 .. <2.5 6 10 9

61 Malaysia .. 94 98 99 3 3 11 16 10

62 Bosnia and Herzegovina .. 95 97 97 .. 9 4 10 4

63 Mauritius .. 94 100 100 6 6 15 c 10 c 13

medium HUMAN DEVELOPMENT

64 Libyan Arab Jamahiriya 97 97 71 .. <2.5 <2.5 5 c 15 c 7

65 Russian Federation 87 87 94 97 .. 3 3 13 d 6

66 Macedonia, TFYR .. .. .. .. .. 7 6 7 5

67 Belarus .. 84 100 100 .. 3 .. .. 5

68 Dominica .. 84 .. 97 4 8 5 d 6 d 10

69 Brazil 71 75 83 90 12 8 6 11 10

70 Colombia 82 86 92 93 17 14 7 14 9

71 Saint Lucia .. 89 98 98 8 5 14 d 11 c 8

72 Venezuela, RB .. 68 .. 83 11 18 4 13 7

73 Albania .. 91 96 96 .. 6 14 35 3

74 Thailand 80 99 95 99 30 21 19 c 13 c 9

75 Samoa (Western) 98 100 91 88 11 4 2 4 4

76 Saudi Arabia .. .. 90 .. 4 4 14 c 16 c 11

77 Ukraine .. 96 .. 96 .. 3 1 3 5

78 Lebanon .. 98 100 100 <2.5 3 3 12 6

79 Kazakhstan 72 72 87 86 .. 8 4 10 8

80 Armenia .. 83 .. 92 .. 29 3 13 7

81 China 23 44 70 77 16 12 8 14 6

82 Peru 52 63 74 83 42 12 7 25 11

83 Ecuador 63 89 73 94 8 5 12 26 16

84 Philippines 57 72 87 85 26 19 28 32 20

85 Grenada 97 96 .. 95 9 7 .. .. 9

86 Jordan 93 93 97 97 4 7 4 9 10

87 Tunisia 75 85 81 93 <2.5 <2.5 4 12 7

88 Saint Vincent and the Grenadines .. .. .. .. 22 12 .. .. 10

89 Suriname .. 94 .. 92 13 10 13 10 13

90 Fiji 68 72 .. 47 10 4 8 c 3 c 10

91 Paraguay 58 80 62 86 18 15 5 c 14 c 9

92 Turkey 85 88 85 96 <2.5 3 4 16 16

93 Sri Lanka 69 91 68 79 28 22 29 14 22

94 Dominican Republic 52 78 84 95 27 27 5 9 11

95 Belize .. 47 .. 91 7 5 6 c .. 6

96 Iran, Islamic Rep. of 83 .. 92 94 4 4 11 15 7

97 Georgia 97 94 80 82 .. 13 3 12 6

98 Maldives .. 59 96 83 17 11 30 25 22

99 Azerbaijan .. 54 68 77 .. 10 7 13 11

100 Occupied Palestinian Territories .. 73 .. 92 .. 16 4 9 d 9 d

101 El Salvador 51 62 67 84 12 11 10 19 13

102 Algeria 88 92 94 85 5 5 10 19 7

103 Guyana .. 70 .. 83 21 9 14 11 12

104 Jamaica 75 80 92 93 14 10 4 4 9

105 Turkmenistan .. 62 .. 72 .. 8 12 22 6

106 Cape Verde .. 43 .. 80 .. .. 14 c 16 c 13
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107 Syrian Arab Republic 73 90 80 93 5 4 7 19 6

108 Indonesia 46 55 72 77 9 6 28 42 9

109 Viet Nam 36 61 65 85 31 17 28 37 9

110 Kyrgyzstan 60 59 78 77 .. 4 11 25 7

111 Egypt 54 70 94 98 4 3 9 16 12

112 Nicaragua 45 47 70 79 30 27 10 20 12

113 Uzbekistan 51 67 94 82 .. 26 8 21 7

114 Moldova, Rep. of .. 68 .. 92 .. 11 3 10 d 5

115 Bolivia 33 46 72 85 28 23 8 27 9

116 Mongolia .. 59 63 62 34 28 13 25 8

117 Honduras 50 69 84 87 23 22 17 29 14

118 Guatemala 58 86 79 95 16 23 23 49 13

119 Vanuatu .. 50 60 60 12 12 20 d 20 6

120 Equatorial Guinea .. 53 .. 43 .. .. 19 39 d 13

121 South Africa 69 65 83 88 .. .. 12 25 15

122 Tajikistan .. 51 .. 59 .. 61 .. 36 15

123 Morocco 56 73 75 81 6 6 10 18 11

124 Gabon .. 36 .. 88 10 5 12 21 14

125 Namibia 24 25 57 87 34 23 24 24 14

126 India 14 33 70 86 25 20 49 45 30

127 São Tomé and Principe .. 25 .. 79 18 12 13 29 20 d

128 Solomon Islands .. 31 .. 70 33 20 21 d 27 c 13

129 Cambodia .. 17 .. 41 43 33 45 45 11

130 Myanmar 24 77 57 78 10 5 32 32 15

131 Botswana 38 42 93 95 23 30 13 23 10

132 Comoros 32 33 93 86 47 62 26 42 25

133 Lao People’s Dem. Rep. .. 30 .. 51 29 21 40 42 14

134 Pakistan 37 59 83 91 24 23 38 37 19

135 Bhutan .. 70 .. 62 .. .. 19 40 15

136 Ghana 15 18 55 75 37 12 22 30 11

137 Bangladesh 20 39 72 74 35 30 48 43 30

138 Nepal 11 35 70 90 20 17 48 51 21

139 Papua New Guinea 44 44 39 39 15 13 35 d 43 c 11

140 Congo .. 27 .. 58 54 34 14 28 c ..

141 Sudan 33 34 64 70 31 27 17 c 43 31

142 Timor-Leste .. 36 .. 58 11 8 46 49 10

143 Madagascar 14 34 40 50 35 38 42 48 14

144 Cameroon 48 51 50 66 33 25 18 32 11

145 Uganda 42 43 44 60 24 19 23 39 12

146 Swaziland .. 48 .. 62 14 19 10 30 9

low HUMAN DEVELOPMENT

147 Togo 37 35 50 52 33 25 25 22 15

148 Djibouti 79 82 72 73 53 26 18 26 ..

149 Lesotho 37 37 .. 79 17 12 18 46 14

150 Yemen 32 43 71 67 34 37 46 52 32

151 Zimbabwe 50 53 78 81 45 45 13 27 11

152 Kenya 40 43 45 61 39 31 20 30 11

153 Mauritania 31 34 38 53 15 10 32 35 ..

154 Haiti 24 30 47 54 65 47 17 23 21

155 Gambia .. 53 .. 82 22 27 17 19 17

156 Senegal 33 57 65 76 23 23 23 25 18

157 Eritrea 7 9 43 60 .. 73 40 38 21

158 Rwanda 37 42 59 74 43 36 27 43 9

159 Nigeria 39 44 49 48 13 9 29 38 14
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Water, sanitation and nutritional status

160 Guinea 14 18 44 50 39 24 21 26 12

161 Angola 29 31 36 53 58 38 31 45 12

162 Tanzania, U. Rep. of 47 47 46 62 37 44 22 44 13

163 Benin 12 33 63 67 20 14 23 31 16

164 Côte d’Ivoire 21 37 69 84 18 14 17 25 17

165 Zambia 44 55 50 58 48 47 23 47 12

166 Malawi 47 61 40 73 50 34 22 49 16

167 Congo, Dem. Rep. of the 16 30 43 46 31 72 31 38 12

168 Mozambique 20 32 36 43 66 45 24 41 14

169 Burundi 44 36 69 79 48 67 45 57 16

170 Ethiopia 3 13 23 22 .. 46 47 52 15

171 Chad 7 9 19 42 58 33 28 29 17

172 Central African Republic 23 27 52 75 50 45 24 28 c 14

173 Guinea-Bissau .. 35 .. 59 24 37 25 31 22

174 Burkina Faso 7 13 38 61 21 17 38 39 19

175 Mali 36 46 34 50 29 28 33 38 23

176 Sierra Leone .. 39 .. 57 46 50 27 34 23 d

177 Niger 7 13 39 46 41 32 40 40 17

Developing countries 33 49 71 79 20 17 .. .. ..

Least developed countries 22 37 51 59 34 33 .. .. ..

Arab States 61 71 84 86 11 10 .. .. ..

East Asia and the Pacific 30 50 72 79 17 12 .. .. ..

Latin America and the Caribbean 67 78 83 91 14 10 .. .. ..

South Asia 18 37 72 85 25 20 .. .. ..

Sub-Saharan Africa 32 37 48 56 31 30 .. .. ..

Central and Eastern Europe and the CIS .. .. 93 94 .. .. .. .. ..

OECD 94 96 97 99 .. .. .. .. ..

High-income OECD 100 100 100 100 .. .. .. .. ..

High human development 94 97 98 99 .. .. .. .. ..

Medium human development 34 51 74 83 19 15 .. .. ..

Low human development 28 35 45 52 32 32 .. .. ..

High income .. .. 100 100 .. .. .. .. ..

Middle income 46 61 78 84 15 11 .. .. ..

Low income 22 38 64 76 27 23 .. .. ..

World 49 e 59 e 78 e 83 e 20 17 .. .. ..

tabl



e7

Notes
a	 Data refer to the average for the years specified.
b	 Data refer to the most recent year available during 

the period specified.
c	 Data refer to a year or period other than that 

specified.
d	 UNICEF 2005. Data refer to a year or period 

other than that specified, differ from the standard 
definition or refer to only part of the country.

e	 Figure is the world aggregate from UN 2006c.

Sources
Columns 1–4 and 7: UN 2006c, based on a joint 
effort by the United Nations Children’s Fund and the 
World Health Organization.
Columns 5 and 6: UN 2006c, based on data from 
the Food and Agriculture Organization.
Columns 8 and 9: WHO 2006a.
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Medium human development

69 Brazil 1996 72 99 57 74 17 2 83 29 99 33

70 Colombia 1995 61 98 58 77 17 5 41 16 52 24

79 Kazakhstan 1999 99 99 69 62 13 4 68 42 82 45 c

80 Armenia 2000 93 100 66 68 16 8 52 27 61 30

82 Peru 2000 13 88 58 81 29 4 64 14 93 18

84 Philippines 1998 21 92 60 87 .. .. 49 21 80 29

86 Jordan 1997 91 99 21 17 11 5 35 23 42 25

91 Paraguay 1998 53 98 28 70 15 3 68 30 85 33

92 Turkey 1990 41 98 20 53 17 3 43 16 57 20

94 Dominican Republic 1996 89 98 34 47 14 2 67 23 90 27

105 Turkmenistan 2000 97 98 85 78 17 11 89 58 106 70

108 Indonesia 1997 21 89 43 72 .. .. 78 23 109 29

109 Viet Nam 2000 58 100 44 92 .. .. 39 14 53 16

110 Kyrgyzstan 1997 96 100 69 73 28 12 83 46 96 49

111 Egypt 2000 31 94 91 92 16 8 76 30 98 34

112 Nicaragua 2001 78 99 64 71 22 4 50 16 64 19

113 Uzbekistan 1996 92 100 81 78 20 16 54 46 70 50

115 Bolivia 1998 20 98 22 31 25 4 107 26 147 32

118 Guatemala 1998 9 92 66 56 30 7 58 39 78 39

121 South Africa 1998 68 98 51 70 .. .. 62 17 87 22

123 Morocco 1992 5 78 54 95 23 7 80 35 112 39

124 Gabon 2000 67 97 6 24 21 9 57 36 93 55

125 Namibia 2000 55 97 60 68 18 9 36 23 55 31

126 India 1998 16 84 21 64 25 17 97 38 141 46

129 Cambodia 2000 15 81 29 68 27 14 110 50 155 64

132 Comoros 1996 26 85 40 82 23 18 87 65 129 87 c

134 Pakistan 1990 5 55 23 55 25 17 89 63 125 74

136 Ghana 1998 18 86 50 79 20 9 73 26 139 52

137 Bangladesh 1999 4 42 50 75 .. .. 93 58 140 72

138 Nepal 2001 4 45 54 82 33 25 86 53 130 68

143 Madagascar 1997 30 89 22 66 25 25 119 58 195 101

144 Cameroon 1991 32 95 27 64 19 8 104 51 201 82

145 Uganda 2000 20 77 27 43 25 18 106 60 192 106
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Inequalities in maternal and child health

Low human development

147 Togo 1998 25 91 22 52 19 10 84 66 168 97

150 Yemen 1997 7 50 8 56 26 22 109 60 163 73

151 Zimbabwe 1999 57 94 64 64 19 13 59 44 100 62

152 Kenya 1998 23 80 48 60 27 11 96 40 136 61

153 Mauritania 2000 15 93 16 45 18 15 61 62 98 79

154 Haiti 2000 4 70 25 42 18 5 100 97 164 109

156 Senegal 1997 20 86 .. .. .. .. 85 45 181 70

157 Eritrea 1995 5 74 25 84 23 15 74 68 152 104

158 Rwanda 2000 17 60 71 79 27 16 139 88 246 154

159 Nigeria 1990 12 70 14 58 22 19 102 69 240 120

160 Guinea 1999 12 82 17 52 19 12 119 70 230 133

162 Tanzania, U. Rep. of 1999 29 83 53 78 29 16 115 92 160 135

163 Benin 1996 34 98 38 74 17 12 119 63 208 110

164 Côte d’Ivoire 1994 17 84 16 64 21 10 117 63 190 97

165 Zambia 2001 20 91 64 80 27 20 115 57 192 92

166 Malawi 2000 43 83 65 81 26 23 132 86 231 149

168 Mozambique 1997 18 82 20 85 22 14 188 95 278 145

170 Ethiopia 2000 1 25 7 34 26 23 93 95 159 147

171 Chad 1996 3 47 4 23 23 18 80 89 171 172

172 Central African Republic 1994 14 82 18 64 22 15 132 54 193 98

174 Burkina Faso 1998 18 75 21 52 21 15 106 77 239 155

175 Mali 2001 8 82 20 56 20 12 137 90 248 148

177 Niger 1998 4 63 5 51 21 21 131 86 282 184
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Notes
	 This table presents data for developing countries 

based on data from Demographic and Health 
Surveys conducted since 1990. Quintiles are 
defined by socioeconomic status in terms of assets 
or wealth, rather than income or consumption. For 
details, see Gwatkin and others 2005.

a	 Includes tuberculosis (BCG), measles, and 
diptheria, pertussis and tetanus (DPT) vaccinations.

b	 Based on births in the 10 years preceding the 
survey.

c	 Large sampling error due to small number of cases.

Source
All columns: Gwatkin and others 2005.
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High human development

1 Norway 0.1 [0.1–0.2] .. .. .. .. 4 46 97 25 27

2 Iceland 0.2 [0.1–0.3] .. .. .. .. 2 57 100 20 25

3 Australia 0.1 [<0.2] .. .. .. .. 6 33 82 16 19

4 Ireland 0.2 [0.1–0.4] .. .. .. .. 9 .. .. 26 28

5 Sweden 0.2 [0.1–0.3] .. .. .. .. 3 69 84 18 17

6 Canada 0.3 [0.2–0.5] .. .. .. .. 4 58 35 17 22

7 Japan <0.1 [<0.2] .. .. .. .. 39 45 76 15 47

8 United States 0.6 [0.4–1.0] .. .. .. .. 4 85 70 19 24

9 Switzerland 0.4 [0.3–0.8] .. .. .. .. 6 .. .. 23 27

10 Netherlands 0.2 [0.1–0.4] .. .. .. .. 6 61 86 28 36

11 Finland 0.1 [<0.2] .. .. .. .. 7 .. .. 19 26

12 Luxembourg 0.2 [0.1–0.4] .. .. .. .. 9 83 .. 26 39

13 Belgium 0.3 [0.2–0.5] .. .. .. .. 10 65 73 25 30

14 Austria 0.3 [0.2–0.5] .. .. .. .. 11 42 68 .. ..

15 Denmark 0.2 [0.1–0.4] .. .. .. .. 6 78 84 25 31

16 France 0.4 [0.3–0.8] .. .. .. .. 10 .. .. 21 30

17 Italy 0.5 [0.3–0.9] .. .. .. .. 6 58 95 17 31

18 United Kingdom 0.2 [0.1–0.4] .. .. .. .. 9 .. .. 25 27

19 Spain 0.6 [0.4–1.0] .. .. .. .. 20 .. .. .. ..

20 New Zealand 0.1 [<0.2] .. .. .. .. 11 59 36 22 24

21 Germany 0.1 [0.1–0.2] .. .. .. .. 6 51 71 28 37

22 Hong Kong, China (SAR) .. .. .. .. .. 77 55 78 .. ..

23 Israel  [<0.2] .. .. .. .. 7 34 80 18 32

24 Greece 0.2 [0.1–0.3] .. .. .. .. 17 .. .. .. ..

25 Singapore 0.3 [0.2–0.7] .. .. .. .. 41 67 77 .. ..

26 Korea, Rep. of <0.1 [<0.2] .. .. .. .. 125 21 82 .. ..

27 Slovenia <0.1 [<0.2] .. .. .. .. 17 66 85 .. ..

28 Portugal 0.4 [0.3–0.9] .. .. .. .. 35 78 84 .. ..

29 Cyprus  [<0.2] .. .. .. .. 4 69 79 .. ..

30 Czech Republic 0.1 [<0.2] .. .. .. .. 11 61 79 20 31

31 Barbados 1.5 [0.8–2.5] .. .. .. .. 12 139 100 .. ..

32 Malta 0.1 [0.1–0.2] .. .. .. .. 5 20 100 18 30

33 Kuwait  [<0.2] .. .. .. .. 30 83 62 .. ..

34 Brunei Darussalam <0.1 [<0.2] .. .. .. .. 63 130 60 .. ..

35 Hungary 0.1 [<0.2] .. .. .. .. 30 47 48 28 41

36 Argentina 0.6 [0.3–1.9] .. .. .. .. 53 65 66 25 32

37 Poland 0.1 [0.1–0.2] .. .. .. .. 32 56 78 25 40

38 Chile 0.3 [0.2–1.2] .. .. .. .. 16 114 85 37 48

39 Bahrain  [<0.2] .. .. .. .. 50 49 97 .. ..

40 Estonia 1.3 [0.6–4.3] .. .. .. .. 49 75 70 18 45

41 Lithuania 0.2 [0.1–0.6] .. .. .. .. 67 89 74 13 44

42 Slovakia <0.1 [<0.2] .. .. .. .. 23 34 87 .. ..

43 Uruguay 0.5 [0.2–6.1] .. .. .. .. 33 86 86 24 35

44 Croatia <0.1 [<0.2] .. .. .. .. 65 .. .. .. ..

45 Latvia 0.8 [0.5–1.3] .. .. .. .. 71 83 74 19 51

46 Qatar  [<0.2] .. .. .. .. 77 35 73 .. ..

47 Seychelles .. .. .. .. .. 83 106 100 .. ..

48 Costa Rica 0.3 [0.1–3.6] .. .. .. .. 15 153 94 .. ..

49 United Arab Emirates  [<0.2] .. .. .. .. 26 17 64 1 17

50 Cuba 0.1 [<0.2] .. .. .. .. 12 90 94 .. ..

51 Saint Kitts and Nevis .. .. .. .. .. 15 .. .. .. ..

52 Bahamas 3.3 [1.3–4.5] .. .. .. .. 50 68 62 .. ..

53 Mexico 0.3 [0.2–0.7] .. .. .. .. 43 71 83 5 13
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Leading global health crises and risks

54 Bulgaria <0.1 [<0.2] .. .. .. .. 36 104 91 .. ..

55 Tonga .. .. .. .. .. 42 .. .. .. ..

56 Oman  [<0.2] .. .. .. .. 12 123 90 .. ..

57 Trinidad and Tobago 2.6 [1.4–4.2] .. .. .. .. 12 .. .. .. ..

58 Panama 0.9 [0.5–3.7] .. .. .. .. 45 133 74 .. ..

59 Antigua and Barbuda .. .. .. .. .. 10 .. .. .. ..

60 Romania <0.1 [<0.2] .. .. .. .. 188 41 80 .. ..

61 Malaysia 0.5 [0.2–1.5] .. .. .. .. 133 69 72 2 43

62 Bosnia and Herzegovina <0.1 [<0.2] .. .. .. .. 53 96 94 30 49

63 Mauritius 0.6 [0.3–1.8] .. .. .. .. 135 33 87 1 32

Medium human development

64 Libyan Arab Jamahiriya  [<0.2] .. .. .. .. 20 169 62 .. ..

65 Russian Federation 1.1 [0.7–1.8] .. .. .. .. 160 13 61 .. ..

66 Macedonia, TFYR <0.1 [<0.2] .. .. .. .. 34 73 84 .. ..

67 Belarus 0.3 [0.2–0.8] .. .. .. .. 68 42 73 7 53

68 Dominica .. .. .. .. .. 23 .. .. .. ..

69 Brazil 0.5 [0.3–1.6] .. .. .. .. 77 47 83 14 22

70 Colombia 0.6 [0.3–2.5] 30 .. 1 .. 75 17 83 .. ..

71 Saint Lucia .. .. .. .. .. 21 93 89 .. ..

72 Venezuela, RB 0.7 [0.3–8.9] .. .. .. .. 52 77 82 .. ..

73 Albania  [<0.2] .. .. .. .. 31 34 91 .. ..

74 Thailand 1.4 [0.7–2.1] .. .. .. .. 208 71 73 .. ..

75 Samoa (Western) .. .. .. .. .. 43 .. .. .. ..

76 Saudi Arabia  [<0.2] .. .. .. .. 55 40 79 .. ..

77 Ukraine 1.4 [0.8–4.3] .. .. .. .. 151 .. .. .. ..

78 Lebanon 0.1 [0.1–0.5] .. .. .. .. 12 82 92 31 42

79 Kazakhstan 0.1 [0.1–3.2] 32 65 .. .. 160 79 75 .. ..

80 Armenia 0.1 [0.1–0.6] .. 44 .. .. 98 44 77 .. ..

81 China 0.1 [<0.2] .. .. .. .. 221 63 94 4 h 67

82 Peru 0.6 [0.3–1.7] 19 .. .. .. 216 83 89 .. ..

83 Ecuador 0.3 [0.1–3.5] .. .. .. .. 196 43 84 .. ..

84 Philippines <0.1 [<0.2] .. .. .. .. 463 73 88 8 41

85 Grenada .. .. .. .. .. 8 .. .. .. ..

86 Jordan  [<0.2] .. .. .. .. 5 79 87 8 51

87 Tunisia 0.1 [0.1–0.3] .. .. .. .. 24 96 91 2 50

88 Saint Vincent and the Grenadines .. .. .. .. .. 39 33 .. .. ..

89 Suriname 1.9 [1.1–3.1] .. .. 3 .. 98 .. .. .. ..

90 Fiji 0.1 [0.1–0.4] .. .. .. .. 41 58 86 4 26

91 Paraguay 0.4 [0.2–4.6] .. .. .. .. 107 21 85 7 23

92 Turkey  [<0.2] .. .. .. .. 45 3 93 18 49

93 Sri Lanka <0.1 [<0.2] .. .. .. .. 91 70 81 2 23

94 Dominican Republic 1.1 [0.9–1.3] 29 52 .. .. 118 71 81 11 16

95 Belize 2.5 [1.4–4.0] .. .. .. .. 59 60 89 .. ..

96 Iran, Islamic Rep. of 0.2 [0.1–0.4] .. .. .. .. 35 58 84 .. ..

97 Georgia 0.2 [0.1–2.7] .. .. .. .. 89 79 66 .. ..

98 Maldives  [<0.2] .. .. .. .. 57 94 91 .. ..

99 Azerbaijan 0.1 [0.1–0.4] .. .. 1 1 90 47 70 .. ..

100 Occupied Palestinian Territories .. .. .. .. .. 36 .. 80 .. ..

101 El Salvador 0.9 [0.5–3.8] .. .. .. .. 74 57 88 .. ..

102 Algeria 0.1 [<0.2] .. .. .. .. 54 106 90 (.) 32

103 Guyana 2.4 [1.0–4.9] .. .. 6 3 185 27 57 .. ..

104 Jamaica 1.5 [0.8–2.4] .. .. .. .. 9 79 53 .. ..

105 Turkmenistan <0.1 [<0.2] .. .. .. .. 83 38 82 .. ..

106 Cape Verde .. .. .. .. .. 314 .. .. .. ..
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107 Syrian Arab Republic  [<0.2] .. .. .. .. 51 46 88 .. ..

108 Indonesia 0.1 [0.1–0.2] .. 68 j .. 1 275 53 87 .. ..

109 Viet Nam 0.5 [0.3–0.9] .. .. 16 7 232 89 92 2 35

110 Kyrgyzstan 0.1 [0.1–1.7] .. .. .. .. 137 62 85 .. ..

111 Egypt <0.1 [<0.2] .. .. .. .. 35 61 80 .. ..

112 Nicaragua 0.2 [0.1–0.6] 17 .. .. 2 80 87 84 .. ..

113 Uzbekistan 0.2 [0.1–0.7] .. 50 .. .. 156 28 81 1 24

114 Moldova, Rep. of 1.1 [0.6–2.6] 44 63 .. .. 214 59 65 2 34

115 Bolivia 0.1 [0.1–0.3] 20 37 .. .. 290 71 81 .. ..

116 Mongolia <0.1 [<0.2] .. .. .. .. 209 80 88 .. ..

117 Honduras 1.5 [0.8–2.4] .. .. .. .. 97 83 87 .. ..

118 Guatemala 0.9 [0.5–2.7] .. .. 1 .. 107 55 91 .. ..

119 Vanuatu .. .. .. .. .. 64 107 56 .. ..

120 Equatorial Guinea 3.2 [2.6–3.8] .. .. 1 49 322 82 51 .. ..

121 South Africa 18.8 [16.8–20.7] 20 .. .. .. 670 83 67 8 23

122 Tajikistan 0.1 [0.1–1.7] .. .. 2 69 277 12 86 .. ..

123 Morocco 0.1 [0.1–0.4] .. .. .. .. 105 80 86 (.) 29

124 Gabon 7.9 [5.1–11.5] 33 48 .. .. 339 81 34 .. ..

125 Namibia 19.6 [8.6–31.7] 48 69 3 14 586 88 63 10 23

126 India 0.9 [0.5–1.5] 51 59 .. .. 312 57 86 17 47

127 São Tomé and Principe .. .. .. 23 61 253 .. .. .. ..

128 Solomon Islands .. .. .. .. .. 59 123 87 .. ..

129 Cambodia 1.6 [0.9–2.6] .. .. .. .. 709 61 93 .. ..

130 Myanmar 1.3 [0.7–2.0] .. .. .. .. 180 83 81 12 36

131 Botswana 24.1 [23.0–32.0] 75 88 .. .. 553 67 77 .. ..

132 Comoros <0.1 [<0.2] .. .. 9 63 95 39 .. .. ..

133 Lao People’s Dem. Rep. 0.1 [0.1–0.4] .. .. 18 9 318 55 79 13 59

134 Pakistan 0.1 [0.1–0.2] .. .. .. .. 329 27 75 .. ..

135 Bhutan <0.1 [<0.2] .. .. .. .. 184 35 90 .. ..

136 Ghana 2.3 [1.9–2.6] 33 52 5 63 376 37 66 1 7

137 Bangladesh <0.1 [<0.2] .. .. .. .. 435 44 85 27 55

138 Nepal 0.5 [0.3–1.3] .. .. .. .. 257 67 87 24 49

139 Papua New Guinea 1.8 [0.9–4.4] .. .. .. .. 448 19 58 .. ..

140 Congo 5.3 [3.3–7.5] .. .. .. .. 464 65 69 .. ..

141 Sudan 1.6 [0.8–2.7] .. .. (.) 50 370 35 82 .. ..

142 Timor-Leste  [<0.2] .. .. 8 47 692 46 81 .. ..

143 Madagascar 0.5 [0.2–1.2] 5 12 (.) 61 351 74 71 .. ..

144 Cameroon 5.4 [4.9–5.9] 46 57 1.3 66 227 91 .. .. ..

145 Uganda 6.7 [5.7–7.6] 53 55 (.) .. 646 43 68 .. ..

146 Swaziland 33.4 [21.2–45.3] .. .. (.) 26 1,120 38 42 3 11

Low human development

147 Togo 3.2 [1.9–4.7] 22 41 2 60 718 17 64 .. ..

148 Djibouti 3.1 [0.8–6.9] .. .. .. .. 1,137 43 74 .. ..

149 Lesotho 23.2 [21.9–24.7] 50 48 .. .. 544 86 70 .. ..

150 Yemen  [<0.2] .. .. .. .. 144 40 82 .. ..

151 Zimbabwe 20.1 [13.3–27.6] 42 69 .. .. 673 42 66 2 20

152 Kenya 6.1 [5.2–7.0] 25 47 5 27 888 46 80 1 21

153 Mauritania 0.7 [0.4–2.8] .. .. 4.1 33 502 44 58 .. ..

154 Haiti 3.8 [2.2–5.4] 19 30 .. 12 387 49 78 6 h ..

155 Gambia 2.4 [1.2–4.1] .. .. 15 55 329 66 75 .. ..

156 Senegal 0.9 [0.4–1.5] 34 54 j 2 36 451 52 70 .. ..

157 Eritrea 2.4 [1.3–3.9] .. 81 4 4 437 14 85 .. ..

158 Rwanda 3.1 [2.9–3.2] 28 41 5 13 660 29 67 .. ..

159 Nigeria 3.9 [2.3–5.6] 24 46 1 34 531 21 59 1 ..
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160 Guinea 1.5 [1.2–1.8] 42 h 27 4 56 410 52 75 .. ..

161 Angola 3.7 [2.3–5.3] .. .. 2 63 310 94 68 .. ..

162 Tanzania, U. Rep. of 6.5 [5.8–7.2] 42 47 10 58 479 47 81 .. ..

163 Benin 1.8 [1.2–2.5] 19 34 7 60 142 82 81 .. ..

164 Côte d’Ivoire 7.1 [4.3–9.7] 25 56 1 58 651 38 72 .. ..

165 Zambia 17 [15.9–18.1] 35 40 7 52 707 54 75 1 16

166 Malawi 14.1 [6.9–21.4] 35 47 36 18 501 40 73 5 21

167 Congo, Dem. Rep. of the 3.2 [1.8–4.9] .. .. 1 45 551 70 83 .. ..

168 Mozambique 16.1 [12.5–20.0] 29 33 .. 15 635 46 76 .. ..

169 Burundi 3.3 [2.7–3.8] .. .. 1 31 564 29 79 .. ..

170 Ethiopia  [0.9–3.5] 17 30 .. 3 533 36 70 (.) 6

171 Chad 3.5 [1.7–6.0] 17 25 1 32 566 16 78 .. ..

172 Central African Republic 10.7 [4.5–17.2] .. .. 2 69 549 4 59 .. ..

173 Guinea-Bissau 3.8 [2.1–6.0] .. .. 7 58 306 75 80 .. ..

174 Burkina Faso 2 [1.5–2.5] 54 67 7 50 365 18 66 .. ..

175 Mali 1.7 [1.3–2.1] 14 30 8 38 578 19 65 .. ..

176 Sierra Leone 1.6 [0.9–2.4] .. .. 2 61 847 36 83

177 Niger 1.1 [0.5–1.9] 7 30 6 48 288 46 70

Developing countries 1.1 [1.0–1.4] .. .. .. .. 275 .. .. .. ..

Least developed countries 2.7 [2.3–3.1] .. .. .. .. 456 .. .. .. ..

Arab States 0.2 [0.2–04] .. .. .. .. 125 .. .. .. ..

East Asia and the Pacific 0.2 [0.1–0.3] .. .. .. .. 236 .. .. .. ..

Latin America and the Caribbean 0.6 [0.4–1.2] .. .. .. .. 83 .. .. .. ..

South Asia 0.7 [0.4–1.1] .. .. .. .. 315 .. .. .. ..

Sub-Saharan Africa 6.1 [5.4–6.9] .. .. .. .. 540 .. .. .. ..

Central and Eastern Europe and the CIS 0.6 [0.4–1.0] .. .. .. .. 124 .. .. .. ..

OECD 0.4 [0.3–0.5] .. .. .. .. 22 .. .. .. ..

High-income OECD 0.4 [0.3–0.6] .. .. .. .. 18 .. .. .. ..

High human development 0.4 [0.3–0.5] .. .. .. .. 27 .. .. .. ..

Medium human development 0.7 [0.6–1.0] .. .. .. .. 245 .. .. .. ..

Low human development 4.9 [4.1–5.7] .. .. .. .. 532 .. .. .. ..

High income 0.4 [0.3–0.6] .. .. .. .. 19 .. .. .. ..

Middle income 0.6 [0.5–0.8] .. .. .. .. 182 .. .. .. ..

Low income 1.8 [1.5–2.2] .. .. .. .. 376 .. .. .. ..

World 1.0 [0.9–1.2] .. .. .. .. 229 .. .. .. ..

Notes
a	 Data are point and range estimates based on 

estimation models developed by the Joint United 
Nations Programme on HIV/AIDS (UNAIDS). Range 
estimates are in square brackets.

b	 Because of data limitations, comparisons across 
countries should be made with caution. Data for 
some countries may refer only to part of the country 
or differ from the standard definition.

c	 Data refer to all forms of tuberculosis.
d	 Calculated by dividing the new smear-positive 

cases of tuberculosis detected under DOTS, the 
internationally recommended tuberculosis control 
strategy, by the estimated annual incidence of new 

smear-positive cases. Values can exceed 100% 
because of intense case detection in an area 
with a backlog of chronic cases, overreporting 
(for example, double counting), overdiagnosis or 
underestimation of incidence (WHO 2006d).

e	 Data are the share of new smear-positive cases 
registered for treatment under the DOTS case 
detection and treatment strategy that were 
successfully treated.

f	 The age range varies among countries, but in most 
is 18 and older or 15 and older.

g	 Data refer to the most recent year available during 
the period specified.

h	 Data refer to 2005.

Sources
Column 1: UNAIDS 2006; aggregates were 
calculated for the Human Development Report Office 
by UNAIDS. 
Columns 2 and 3: UN 2006c, based on data from a 
joint effort by UNAIDS, the United Nations Children’s 
Fund (UNICEF) and the World Health Organization 
(WHO). 
Columns 4–8: UN 2006c, based on data from 
UNICEF and the WHO.
Columns 9 and 10: World Bank 2006, based on data 
from the WHO and the National Tobacco Information 
Online System.

tabl



e9



HDI rank

Life expectancy at birth
(years)

MDG
Infant mortality rate
(per 1,000 live births)

MDG
Under-five mortality rate

(per 1,000 live births)

Probability at birth of 
surviving to age 65 a

(% of cohort)

	 MDG
Maternal mortality ratio
(per 100,000 live births)

Female Male Reported b Adjusted c

1970–75 d 2000–05 d 1970 2004 1970 2004 2000–05 d 2000–05 d 1990–2004 e 2000

	h uman de velopment report 2006	 315

H
um

an developm
ent indicators

High human development

1 Norway 74.4 79.3 13 4 15 4 90.6 84.7 6 16

2 Iceland 74.3 80.6 13 2 14 3 91.4 87.4 .. 0

3 Australia 71.7 80.2 17 5 20 6 91.5 85.7 .. 8

4 Ireland 71.3 77.7 20 5 27 6 89.7 83.1 6 5

5 Sweden 74.7 80.1 11 3 15 4 91.5 86.4 5 2

6 Canada 73.2 79.9 19 5 22 6 90.7 85.0 .. 6

7 Japan 73.3 81.9 14 3 21 4 93.3 85.7 8 10

8 United States 71.5 77.3 20 7 26 8 86.7 79.1 8 17

9 Switzerland 73.8 80.5 15 5 18 5 91.9 85.4 5 7

10 Netherlands 74.0 78.3 13 5 15 6 89.7 83.5 7 16

11 Finland 70.7 78.4 13 3 16 4 91.2 80.9 6 6

12 Luxembourg 70.7 78.4 19 5 26 6 89.9 82.6 0 28

13 Belgium 71.4 78.8 21 4 29 5 90.4 82.5 .. 10

14 Austria 70.6 78.9 26 5 33 5 91.0 82.4 .. 4

15 Denmark 73.6 77.1 14 4 19 5 87.0 81.0 10 5

16 France 72.4 79.4 18 4 24 5 91.2 80.9 10 17

17 Italy 72.1 80.0 30 4 33 5 92.2 84.6 7 5

18 United Kingdom 72.0 78.3 18 5 23 6 89.4 83.6 7 13

19 Spain 72.9 79.5 27 3 34 5 92.8 82.1 6 4

20 New Zealand 71.7 79.0 17 5 20 6 89.1 84.1 15 7

21 Germany 71.0 78.7 22 4 26 5 90.5 82.3 8 8

22 Hong Kong, China (SAR) 72.0 81.5 .. .. .. .. 93.7 86.4 .. ..

23 Israel 71.6 79.7 24 5 27 6 91.5 85.5 5 17

24 Greece 72.3 78.2 38 4 54 5 91.5 82.0 1 9

25 Singapore 69.5 78.6 22 3 27 3 90.7 84.5 6 30

26 Korea, Rep. of 62.6 76.9 43 5 54 6 90.2 76.9 20 20

27 Slovenia 69.8 76.3 25 4 29 4 88.9 76.1 17 17

28 Portugal 68.0 77.2 53 4 62 5 90.2 79.8 8 5

29 Cyprus 71.4 78.5 29 5 33 5 91.6 84.3 0 47

30 Czech Republic 70.1 75.5 21 4 24 4 88.2 75.2 3 9

31 Barbados 69.4 74.9 40 10 54 12 86.7 74.8 0 95

32 Malta 70.7 78.3 25 5 32 6 90.3 85.4 .. 21

33 Kuwait 67.0 76.8 49 10 59 12 87.9 82.7 5 5

34 Brunei Darussalam 68.3 76.3 58 8 78 9 87.9 84.7 0 37

35 Hungary 69.3 72.6 36 7 39 8 83.7 64.7 5 16

36 Argentina 67.1 74.3 59 16 71 18 84.9 72.1 44 82

37 Poland 70.5 74.3 32 7 36 8 87.0 69.7 4 13

38 Chile 63.4 77.9 78 8 98 8 88.5 79.1 17 31

39 Bahrain 63.3 74.2 55 9 82 11 84.6 78.9 46 28

40 Estonia 70.5 71.2 21 6 26 8 83.9 57.2 46 63

41 Lithuania 71.3 72.2 23 8 28 8 85.2 60.5 13 13

42 Slovakia 70.0 74.0 25 6 29 9 86.8 69.3 16 3

43 Uruguay 68.7 75.3 48 15 57 17 85.9 73.3 26 27

44 Croatia 69.6 74.9 34 6 42 7 88.1 73.2 2 8

45 Latvia 70.1 71.4 21 10 26 12 81.9 60.1 25 42

46 Qatar 62.1 72.7 45 18 65 21 81.2 74.0 10 7

47 Seychelles .. .. 46 12 59 14 .. .. 57 ..

48 Costa Rica 67.9 78.1 62 11 83 13 88.4 81.2 33 43

49 United Arab Emirates 62.2 77.9 61 7 83 8 90.2 85.0 3 54

50 Cuba 70.7 77.2 34 6 43 7 86.2 80.0 34 33

51 Saint Kitts and Nevis .. .. .. 18 .. 21 .. .. 250 ..

52 Bahamas 66.5 69.5 38 10 49 13 73.6 61.4 .. 60

53 Mexico 62.4 74.9 79 23 110 28 84.0 75.2 65 83
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54 Bulgaria 71.0 72.1 28 12 31 15 84.5 68.2 15 32

55 Tonga 65.6 72.1 40 20 50 25 78.2 73.4 .. ..

56 Oman 52.1 74.0 126 10 200 13 84.2 78.8 23 87

57 Trinidad and Tobago 65.9 69.9 49 18 57 20 76.1 64.5 45 160

58 Panama 66.2 74.7 46 19 68 24 85.1 76.3 70 160

59 Antigua and Barbuda .. .. .. 11 .. 12 .. .. 65 ..

60 Romania 69.2 71.3 46 17 57 20 82.9 65.3 31 49

61 Malaysia 63.0 73.0 46 10 70 12 83.5 73.4 30 41

62 Bosnia and Herzegovina 67.5 74.1 60 13 82 15 85.2 74.2 10 31

63 Mauritius 62.9 72.1 64 14 86 15 80.9 66.9 22 24

Medium human development

64 Libyan Arab Jamahiriya 52.8 73.4 105 18 160 20 82.5 74.6 77 97

65 Russian Federation 69.7 65.4 29 17 36 21 76.3 44.7 32 67

66 Macedonia, TFYR 67.5 73.7 85 13 119 14 84.6 75.4 7 23

67 Belarus 71.5 68.1 22 9 27 11 79.3 50.6 18 35

68 Dominica .. .. .. 13 .. 14 .. .. 67 ..

69 Brazil 59.5 70.3 95 32 135 34 77.7 62.7 64 260

70 Colombia 61.6 72.2 69 18 108 21 81.0 71.0 78 130

71 Saint Lucia 65.3 72.3 .. 13 .. 14 77.0 71.3 35 ..

72 Venezuela, RB 65.7 72.8 47 16 61 19 82.8 71.7 68 96

73 Albania 67.7 73.7 78 17 109 19 87.6 80.0 23 55

74 Thailand 61.0 69.7 74 18 102 21 80.3 64.5 24 44

75 Samoa (Western) 56.1 70.0 73 25 101 30 78.4 65.5 .. 130

76 Saudi Arabia 53.9 71.6 118 21 185 27 81.2 73.4 .. 23

77 Ukraine 70.1 66.1 22 14 27 18 76.4 46.6 13 35

78 Lebanon 66.4 71.9 45 27 54 31 81.7 73.0 100 150

79 Kazakhstan 63.2 63.2 .. 63 .. 73 71.9 48.0 50 210

80 Armenia 70.8 71.4 .. 29 .. 32 81.7 66.4 9 55

81 China 63.2 71.5 85 26 120 31 81.3 74.2 51 56

82 Peru 55.5 69.8 115 24 178 29 77.1 68.1 190 410

83 Ecuador 58.8 74.2 87 23 140 26 82.6 72.7 80 130

84 Philippines 58.1 70.2 56 26 90 34 78.6 70.1 170 200

85 Grenada .. .. .. 18 .. 21 .. .. 1 ..

86 Jordan 56.5 71.2 77 23 107 27 77.7 71.6 41 41

87 Tunisia 55.6 73.1 135 21 201 25 84.9 75.7 69 120

88 Saint Vincent and the Grenadines 61.6 71.0 .. 18 .. 22 81.3 70.3 93 ..

89 Suriname 64.0 69.0 .. 30 .. 39 77.3 63.1 150 110

90 Fiji 60.6 67.8 50 16 61 20 72.2 62.0 38 75

91 Paraguay 65.9 70.9 58 21 78 24 79.8 71.3 180 170

92 Turkey 57.0 68.6 150 28 201 32 77.9 67.3 130 70

93 Sri Lanka 63.1 73.9 65 12 100 14 85.6 76.1 92 92

94 Dominican Republic 59.7 67.1 91 27 127 32 75.1 60.8 180 150

95 Belize 67.6 71.9 .. 32 .. 39 80.9 71.7 140 140

96 Iran, Islamic Rep. of 55.2 70.2 122 32 191 38 79.2 71.7 37 76

97 Georgia 68.2 70.5 .. 41 .. 45 83.0 66.3 52 32

98 Maldives 51.4 66.3 157 35 255 46 67.5 67.8 140 110

99 Azerbaijan 65.6 66.9 .. 75 .. 90 76.0 60.3 25 94

100 Occupied Palestinian Territories 56.6 72.4 .. 22 .. 24 81.4 75.0 .. 100

101 El Salvador 58.2 70.7 111 24 162 28 77.7 67.3 170 150

102 Algeria 54.5 71.0 143 35 220 40 78.4 75.2 120 140

103 Guyana 60.0 62.9 .. 48 .. 64 65.7 54.2 190 170

104 Jamaica 69.0 70.7 49 17 64 20 73.4 67.9 110 87

105 Turkmenistan 59.2 62.4 .. 80 .. 103 69.8 52.1 14 31

106 Cape Verde 57.5 70.2 .. 27 .. 36 79.8 67.7 76 150

tabl



e10



HDI rank

Life expectancy at birth
(years)

MDG
Infant mortality rate
(per 1,000 live births)

MDG
Under-five mortality rate

(per 1,000 live births)

Probability at birth of 
surviving to age 65 a

(% of cohort)

	 MDG
Maternal mortality ratio
(per 100,000 live births)

Female Male Reported b Adjusted c

1970–75 d 2000–05 d 1970 2004 1970 2004 2000–05 d 2000–05 d 1990–2004 e 2000

	h uman de velopment report 2006	 317

H
um

an developm
ent indicators

107 Syrian Arab Republic 57.4 73.2 90 15 128 16 83.2 76.3 65 160

108 Indonesia 49.2 66.5 104 30 172 38 72.1 63.8 310 230

109 Viet Nam 50.3 70.4 55 17 87 23 78.4 71.0 170 130

110 Kyrgyzstan 61.2 66.8 104 58 130 68 76.0 58.6 44 110

111 Egypt 52.1 69.6 157 26 235 36 79.3 69.3 84 84

112 Nicaragua 55.2 69.5 113 31 165 38 74.9 66.1 83 230

113 Uzbekistan 63.6 66.5 83 57 101 69 72.9 59.9 34 24

114 Moldova, Rep. of 64.8 67.5 46 23 61 28 74.3 56.5 44 36

115 Bolivia 46.7 63.9 147 54 243 69 68.0 60.0 230 420

116 Mongolia 53.8 63.9 .. 41 .. 52 67.6 57.9 99 110

117 Honduras 53.9 67.6 116 31 170 41 70.1 63.5 110 110

118 Guatemala 53.7 67.1 115 33 168 45 73.5 59.7 150 240

119 Vanuatu 54.0 68.4 107 32 155 40 75.2 67.6 68 32

120 Equatorial Guinea 40.5 43.5 .. 122 .. 204 33.0 30.6 .. 880

121 South Africa 53.7 49.0 .. 54 .. 67 38.1 28.9 150 230

122 Tajikistan 60.9 63.5 .. 91 .. 93 69.4 59.3 45 100

123 Morocco 52.9 69.5 119 38 184 43 78.9 70.3 230 220

124 Gabon 48.7 54.6 .. 60 .. 91 48.9 45.6 520 420

125 Namibia 53.9 48.6 85 47 135 63 36.7 31.6 270 300

126 India 50.3 63.1 127 62 202 85 67.4 59.2 540 540

127 São Tomé and Principe 56.5 62.9 .. 75 .. 118 68.6 63.1 100 ..

128 Solomon Islands 55.6 62.2 71 34 99 56 62.0 59.0 550 130

129 Cambodia 40.3 56.0 .. 97 .. 141 61.5 45.0 440 450

130 Myanmar 49.2 60.1 122 76 179 106 63.5 52.7 230 360

131 Botswana 56.1 36.6 99 84 142 116 16.5 13.1 330 100

132 Comoros 48.9 63.0 159 52 215 70 66.5 57.8 520 480

133 Lao People’s Dem. Rep. 40.4 54.5 145 65 218 83 53.1 47.8 530 650

134 Pakistan 51.9 62.9 120 80 181 101 65.6 62.7 530 500

135 Bhutan 41.5 62.7 156 67 267 80 65.3 60.2 260 420

136 Ghana 49.9 56.7 111 68 186 112 52.9 50.4 210 540

137 Bangladesh 45.2 62.6 145 56 239 77 63.7 59.3 380 380

138 Nepal 44.0 61.4 165 59 250 76 61.0 57.9 540 740

139 Papua New Guinea 44.7 55.1 106 68 147 93 46.6 41.5 370 300

140 Congo 54.9 51.9 100 81 160 108 43.5 38.6 .. 510

141 Sudan 45.1 56.3 104 63 172 91 55.4 49.6 550 590

142 Timor-Leste 40.0 55.2 .. 64 .. 80 52.7 47.3 .. 660

143 Madagascar 44.9 55.3 109 76 180 123 54.1 48.7 470 550

144 Cameroon 45.7 45.8 127 87 215 149 36.1 33.1 430 730

145 Uganda 51.1 46.8 100 80 170 138 34.4 32.9 510 880

146 Swaziland 49.6 33.0 132 108 196 156 12.0 9.3 230 370

Low human development

147 Togo 49.8 54.2 128 78 216 140 53.8 45.2 480 570

148 Djibouti 44.4 52.7 .. 101 .. 126 48.1 42.9 74 730

149 Lesotho 49.8 36.7 128 61 190 82 18.6 11.6 .. 550

150 Yemen 39.9 60.3 202 82 303 111 61.0 54.9 370 570

151 Zimbabwe 55.6 37.2 86 79 138 129 15.5 15.7 700 1,100

152 Kenya 53.6 47.0 96 79 156 120 31.8 35.0 410 1,000

153 Mauritania 43.4 52.5 151 78 250 125 50.7 44.5 750 1,000

154 Haiti 48.5 51.5 148 74 221 117 41.3 38.2 520 680

155 Gambia 38.0 55.5 183 89 319 122 54.3 48.7 730 540

156 Senegal 40.1 55.6 164 78 279 137 54.6 49.4 560 690

157 Eritrea 44.3 53.5 143 52 237 82 45.5 35.9 1,000 630

158 Rwanda 44.6 43.6 124 118 209 203 35.5 29.6 1,100 1,400

159 Nigeria 42.8 43.3 140 101 265 197 33.2 31.6 .. 800
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160 Guinea 39.3 53.6 197 101 345 155 52.6 49.1 530 740

161 Angola 37.9 40.7 180 154 300 260 33.0 27.8 .. 1,700

162 Tanzania, U. Rep. of 49.5 46.0 129 78 218 126 35.8 33.4 580 1,500

163 Benin 47.0 53.8 149 90 252 152 52.9 48.4 500 850

164 Côte d’Ivoire 49.8 46.0 158 117 239 194 38.5 34.8 600 690

165 Zambia 50.2 37.4 109 102 181 182 18.5 20.0 730 750

166 Malawi 41.8 39.6 189 110 330 175 24.5 23.2 1,100 1,800

167 Congo, Dem. Rep. of the 46.0 43.1 148 129 245 205 34.4 30.8 1,300 990

168 Mozambique 40.7 41.9 168 104 278 152 30.5 26.7 410 1,000

169 Burundi 44.1 43.5 138 114 233 190 33.1 29.7 .. 1,000

170 Ethiopia 43.5 47.6 160 110 239 166 40.7 36.6 870 850

171 Chad 40.6 43.6 .. 117 .. 200 35.1 31.2 830 1,100

172 Central African Republic 43.5 39.4 145 115 238 193 24.5 21.9 1,100 1,100

173 Guinea-Bissau 36.5 44.6 .. 126 .. 203 38.8 33.2 910 1,100

174 Burkina Faso 43.8 47.4 166 97 295 192 41.7 37.9 480 1,000

175 Mali 38.0 47.8 225 121 400 219 44.8 40.8 580 1,200

176 Sierra Leone 35.4 40.6 206 165 363 283 36.2 30.7 1,800 2,000

177 Niger 38.4 44.3 197 152 330 259 40.2 37.8 590 1,600

Developing countries 55.6 64.9 109 57 166 83 69.6 62.3 .. ..

Least developed countries 44.5 52.0 148 94 240 147 47.9 43.5 .. ..

Arab States 52.1 66.9 132 38 202 51 73.3 66.3 .. ..

East Asia and the Pacific 60.5 70.4 84 28 122 34 79.2 71.3 .. ..

Latin America and the Caribbean 61.1 71.7 86 26 123 31 79.7 68.2 .. ..

South Asia 50.1 63.2 128 62 203 84 67.1 60.0 .. ..

Sub-Saharan Africa 45.8 46.1 144 103 243 174 37.0 33.8 .. ..

Central and Eastern Europe and the CIS 69.0 68.1 37 22 46 26 78.8 55.4 .. ..

OECD 70.3 77.6 41 10 52 12 88.4 79.6 .. ..

High-income OECD 71.6 78.8 22 5 27 6 89.9 81.8 .. ..

High human development 70.6 77.7 34 9 42 10 88.7 79.6 .. ..

Medium human development 57.4 66.9 103 45 156 60 73.5 64.5 .. ..

Low human development 44.4 45.6 151 106 254 178 36.7 34.0 .. ..

High income 71.5 78.6 24 6 30 7 89.7 81.6 .. ..

Middle income 62.0 70.0 87 27 126 34 78.7 68.4 .. ..

Low income 48.9 58.3 129 77 206 117 58.5 52.6 .. ..

World 59.9 67.0 97 51 146 75 73.1 64.5 .. ..

Notes
a	 Data refer to the probability at birth of surviving to 

age 65, multiplied by 100.
b	 Data reported by national authorities.
c	 Data adjusted based on reviews by the United 

Nations Children’s Fund (UNICEF), World Health 
Organization (WHO) and United Nations Population 
Fund to account for well-documented problems of 
underreporting and misclassifications.

d	 Data are estimates for the period specified.
e	 Data refer to the most recent year available during 

the period specified.

Sources
Columns 1, 2, 7 and 8: UN 2005b.
Columns 3–6 and 10: UN 2006c, based on data 
from a joint effort by UNICEF and the WHO.
Column 9: UNICEF 2005.
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High human development

1 Norway 7.1 7.7 14.6 .. 38.3 c 29.4 d 26.9 35.8 d 16.5 31.5 d

2 Iceland .. 8.0 .. .. .. 41.9 d .. 33.7 d .. 16.2 d

3 Australia 4.9 4.8 14.8 .. .. 34.7 d .. 38.8 d .. 24.5 d

4 Ireland 5.0 4.3 9.7 .. 37.5 32.6 d 40.1 35.1 d 20.6 26.8 d

5 Sweden 7.1 7.0 13.8 .. 47.7 .. 19.6 .. 13.2 ..

6 Canada 6.5 5.2 14.2 .. .. .. .. .. .. 34.4 d

7 Japan .. 3.7 .. .. .. .. .. .. .. ..

8 United States 5.1 5.9 12.3 .. .. .. .. .. .. ..

9 Switzerland 5.3 5.4 18.8 .. 49.5 34.3 25.7 38.7 19.4 24.0

10 Netherlands 5.6 5.3 14.3 .. 22.6 34.9 36.9 39.7 31.8 25.3

11 Finland 6.5 6.5 11.9 .. .. 26.2 d .. 40.5 d .. 33.3 d

12 Luxembourg 3.0 .. 10.8 .. .. .. .. .. .. ..

13 Belgium 5.0 6.2 .. .. 23.6 c .. 41.7 .. 16.4 ..

14 Austria 5.5 5.5 7.6 .. 23.9 27.4 46.2 45.9 19.8 22.5

15 Denmark 6.9 8.4 11.8 .. .. 30.5 .. 34.8 .. 32.8

16 France 5.6 6.0 .. .. 26.4 31.9 40.4 49.5 13.8 17.2

17 Italy 3.0 4.9 .. .. 34.5 34.5 61.8 46.5 .. 18.1

18 United Kingdom 4.8 5.5 .. 11.5 d 29.7 .. 43.8 .. 19.6 ..

19 Spain 4.3 4.5 .. .. 29.4 37.5 44.8 42.8 16.1 19.7

20 New Zealand 6.1 6.9 .. 15.1 30.5 28.1 d 25.3 41.7 d 37.4 24.5 d

21 Germany .. 4.8 .. .. .. .. .. .. .. ..

22 Hong Kong, China (SAR) 2.8 4.7 17.4 23.3 .. 25.0 .. 34.9 .. 31.6

23 Israel 6.5 7.3 11.4 13.7 .. 45.2 .. 30.1 .. 17.1

24 Greece 2.3 4.3 .. .. 33.7 29.0 d 45.3 36.8 d 19.6 29.9 d

25 Singapore 3.1 .. 18.2 .. .. .. .. .. .. ..

26 Korea, Rep. of 3.8 4.6 25.6 16.1 44.5 35.6 d 38.6 40.8 d 7.2 14.7 d

27 Slovenia 4.8 6.0 16.1 .. 43.3 .. 37.0 .. 17.0 ..

28 Portugal 4.6 5.9 .. .. 42.9 37.9 35.1 42.2 15.0 16.1

29 Cyprus 3.7 7.4 11.6 .. 38.8 36.7 49.7 51.3 3.9 12.0

30 Czech Republic .. 4.6 .. .. .. 26.0 .. 51.3 .. 19.5

31 Barbados 7.8 7.3 22.2 17.3 .. 31.9 d .. 31.0 .. 34.4

32 Malta 4.4 4.6 8.5 .. 23.0 c 31.6 40.1 47.9 19.0 20.0

33 Kuwait 4.8 8.2 3.4 17.4 .. 30.4 .. 37.5 .. 31.0

34 Brunei Darussalam 3.5 .. .. .. 22.4 .. 29.6 .. 2.0 ..

35 Hungary 6.1 6.0 7.8 .. 55.4 31.5 d 24.6 41.6 d 14.9 18.9 d

36 Argentina 3.3 3.5 .. 14.6 .. 43.2 d .. 39.2 d .. 17.6 d

37 Poland 5.2 5.8 14.6 12.8 36.5 c 40.5 d .. 39.1 d .. 18.4 d

38 Chile 2.5 3.7 10.0 18.5 .. 49.8 .. 39.1 .. 11.1

39 Bahrain 3.9 .. 12.8 .. .. .. .. .. .. ..

40 Estonia .. 5.7 .. .. .. 32.2 .. 40.2 .. 20.9

41 Lithuania 5.5 5.2 20.6 .. .. .. .. .. .. 23.1

42 Slovakia 5.6 4.4 .. .. .. 26.8 d .. 50.7 d .. 18.8 d

43 Uruguay 2.5 2.2 16.6 7.9 36.4 c .. 29.3 .. 24.4 ..

44 Croatia 5.5 4.5 .. 10.0 .. 32.4 d .. 46.2 d .. 19.3

45 Latvia 4.1 5.4 16.9 .. .. .. .. .. .. ..

46 Qatar 3.5 .. .. .. .. .. .. .. .. ..

47 Seychelles 6.5 5.4 d 11.6 .. .. 39.8 d .. 30.0 d .. 18.3 d

48 Costa Rica 3.4 4.9 21.8 18.5 38.2 65.7 21.6 34.3 36.1 ..

49 United Arab Emirates 1.9 1.6 d 15.0 22.5 d .. 45.2 d .. 50.6 d .. 2.6 d

50 Cuba 9.7 .. 10.8 19.4 27.1 41.0 37.2 35.6 15.2 20.6

51 Saint Kitts and Nevis 2.7 4.4 d 11.6 12.7 42.7 42.1 56.2 36.5 .. ..

52 Bahamas 3.7 .. 16.3 .. .. .. .. .. .. ..

53 Mexico 3.8 5.8 15.3 .. 39.4 49.2 27.6 28.6 16.7 19.6
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54 Bulgaria 5.4 4.2 .. .. 70.0 38.2 d .. 47.2 d 13.8 14.3 d

55 Tonga .. 4.8 .. 13.5 .. 59.1 c .. 26.5 .. ..

56 Oman 3.4 4.6 d 15.8 26.1 d 52.3 c 43.4 c, d 39.7 38.6 d 6.6 9.6 d

57 Trinidad and Tobago 4.1 4.3 d 12.4 .. .. .. .. .. .. ..

58 Panama 4.6 3.9 d 18.9 8.9 d 35.9 c .. 22.4 .. 20.2 ..

59 Antigua and Barbuda .. 3.8 .. .. .. 31.9 .. 34.8 .. 7.0

60 Romania 3.5 3.6 .. .. .. 23.2 d .. 47.1 d .. 17.3 d

61 Malaysia 5.1 8.0 18.0 28.0 34.0 c 29.3 d 34.9 33.2 d 19.9 36.5 d

62 Bosnia and Herzegovina .. .. .. .. .. .. .. .. .. ..

63 Mauritius 3.8 4.7 11.8 15.7 37.7 31.4 36.4 40.2 16.6 14.0

Medium human development

64 Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. .. ..

65 Russian Federation 3.6 3.7 .. 12.3 .. .. .. .. .. ..

66 Macedonia, TFYR .. 3.4 .. .. .. .. .. .. .. ..

67 Belarus 5.7 5.8 .. 13.0 37.7 c .. .. .. .. ..

68 Dominica .. .. .. .. .. .. .. .. .. ..

69 Brazil .. 4.1 .. 10.9 .. .. .. .. .. ..

70 Colombia 2.4 4.9 14.3 11.7 .. 42.2 .. 29.1 .. 12.9

71 Saint Lucia .. 5.0 .. .. 48.1 c 47.7 .. 33.2 .. ..

72 Venezuela, RB 4.5 .. 17.0 .. .. .. .. .. .. ..

73 Albania .. 2.8 d .. .. .. .. .. .. .. ..

74 Thailand 3.1 4.2 20.0 40.0 e 56.2 .. 21.6 .. 14.6 ..

75 Samoa (Western) .. 4.3 d .. 13.7 d .. .. .. .. .. ..

76 Saudi Arabia 5.8 .. 17.8 .. .. .. .. .. .. ..

77 Ukraine 6.2 4.6 18.9 18.3 .. .. .. .. .. ..

78 Lebanon .. 2.6 .. 12.7 .. .. .. .. .. 26.4

79 Kazakhstan 3.9 2.4 19.1 .. .. .. .. .. .. ..

80 Armenia .. 3.2 d .. .. .. .. .. .. .. ..

81 China 2.2 .. 12.7 .. .. .. .. .. .. ..

82 Peru 2.8 3.0 .. 17.1 .. 44.1 .. 28.4 .. 15.0

83 Ecuador 3.4 .. 17.5 .. .. .. .. .. .. ..

84 Philippines 3.0 3.2 10.5 17.2 .. 59.5 d .. 24.6 d .. 13.7 d

85 Grenada 4.9 5.2 11.9 12.9 .. 40.8 d .. 34.7 d .. 11.1 d

86 Jordan 8.0 .. 19.1 .. .. .. .. .. .. ..

87 Tunisia 6.0 8.1 14.3 .. .. 36.7 c, d .. 43.9 d .. 19.4

88 Saint Vincent and the Grenadines 5.9 11.1 13.8 20.3 64.1 47.1 31.7 17.4 .. ..

89 Suriname .. .. .. .. 59.0 c .. 15.2 .. 9.1 ..

90 Fiji 5.1 6.4 .. 20.0 .. 40.3 .. 33.5 .. 16.3

91 Paraguay 1.9 4.3 10.3 10.8 .. 54.6 .. 28.3 .. 16.9

92 Turkey 2.4 3.7 .. .. 59.2 c .. 29.2 .. - ..

93 Sri Lanka 3.2 .. 8.4 .. .. .. .. .. .. ..

94 Dominican Republic .. 1.1 .. 6.3 .. 66.5 .. 10.6 .. ..

95 Belize 4.6 5.1 18.5 18.1 60.3 c 55.3 .. 28.2 .. 13.2

96 Iran, Islamic Rep. of 4.1 4.8 22.4 17.9 .. 24.7 .. 35.5 .. 14.5

97 Georgia .. 2.9 .. 13.1 .. .. .. .. .. ..

98 Maldives 7.0 8.1 d 16.0 d .. .. .. .. .. .. ..

99 Azerbaijan 7.7 3.3 d 24.7 19.2 .. 25.3 d .. 52.6 d .. 5.7

100 Occupied Palestinian Territories .. .. .. .. .. .. .. .. .. ..

101 El Salvador 1.8 2.8 d 15.2 20.0 .. 60.0 d .. 23.6 d .. 7.0

102 Algeria 5.1 .. 22.0 .. .. .. .. .. .. ..

103 Guyana 2.2 5.5 6.5 18.4 .. 55.9 .. 23.0 .. 4.1

104 Jamaica 4.5 4.9 12.8 9.5 37.4 36.9 d 33.2 42.6 d 21.1 19.5 d

105 Turkmenistan 3.9 .. 19.7 .. .. .. .. .. .. ..

106 Cape Verde 3.6 7.3 19.9 20.7 .. 44.2 c .. 26.3 .. 11.6
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107 Syrian Arab Republic 3.9 .. 14.2 .. .. .. .. .. .. ..

108 Indonesia 1.0 0.9 .. 9.0 d .. 39.3 d .. 41.6 d .. 19.2 d

109 Viet Nam 1.8 .. 9.7 .. .. .. .. .. .. ..

110 Kyrgyzstan 6.0 4.4 d 22.7 .. .. 22.6 d .. 45.6 d .. 18.7

111 Egypt 3.9 .. .. .. .. .. .. .. .. ..

112 Nicaragua 3.4 3.1 d 12.1 15.0 .. .. .. .. .. ..

113 Uzbekistan 9.4 .. 17.8 .. .. .. .. .. .. ..

114 Moldova, Rep. of 5.3 4.9 d 21.6 21.4 .. 37.4 d .. 52.0 d .. 10.6

115 Bolivia 2.4 6.4 d .. 18.1 .. 49.3 .. 25.3 .. 22.6

116 Mongolia 11.5 5.6 22.7 .. .. 43.3 .. 31.9 .. 19.4

117 Honduras 3.8 .. .. .. .. .. .. .. .. ..

118 Guatemala 1.3 .. 13.0 .. .. .. .. .. .. ..

119 Vanuatu 4.6 9.6 18.8 .. .. .. .. .. .. ..

120 Equatorial Guinea .. 0.6 d .. .. .. .. .. .. .. ..

121 South Africa 5.9 5.4 .. 18.1 75.6 c 40.5 .. 36.1 21.5 13.9

122 Tajikistan .. 2.8 24.4 16.9 .. 29.5 d .. 49.7 d .. 5.6

123 Morocco 5.0 6.3 26.3 27.8 35.0 c 40.5 c 48.7 44.5 16.3 14.7

124 Gabon .. .. .. .. .. .. .. .. .. ..

125 Namibia 7.9 7.2 .. .. .. .. .. .. .. ..

126 India 3.7 3.3 12.2 10.7 .. .. .. .. .. ..

127 São Tomé and Principe .. .. .. .. .. .. .. .. .. ..

128 Solomon Islands 3.8 .. 7.9 .. 56.5 .. 29.8 .. 13.7 ..

129 Cambodia .. 2.0 .. .. .. .. .. .. .. ..

130 Myanmar .. .. .. .. .. .. .. .. .. ..

131 Botswana 6.2 .. 17.0 .. .. .. .. .. .. ..

132 Comoros .. 3.9 .. 24.1 .. .. .. .. .. ..

133 Lao People’s Dem. Rep. .. 2.3 .. 11.0 d .. 58.5 .. 23.9 .. 9.8

134 Pakistan 2.6 2.0 7.4 .. .. .. .. .. .. ..

135 Bhutan .. .. .. .. .. .. .. .. .. ..

136 Ghana .. .. .. .. .. 39.2 e .. 37.4 e .. 18.0 e

137 Bangladesh 1.5 2.2 10.3 15.5 .. 39.0 c .. 49.5 .. 11.5

138 Nepal 2.0 3.4 8.5 14.9 .. 53.4 d .. 27.5 .. 12.4

139 Papua New Guinea .. .. .. .. .. .. .. .. .. ..

140 Congo 7.4 3.2 d .. .. .. 41.1 d .. 30.6 d .. 26.5 d

141 Sudan 6.0 .. 2.8 .. .. .. .. .. .. ..

142 Timor-Leste .. .. .. .. .. .. .. .. .. ..

143 Madagascar 2.5 3.3 .. 18.2 .. .. .. .. .. ..

144 Cameroon 3.2 3.8 19.6 17.2 .. .. .. .. .. 10.9

145 Uganda 1.5 5.2 d 11.5 18.3 d .. 61.9 c, d .. 19.9 d .. 12.1 d

146 Swaziland 5.8 6.2 19.5 .. 31.1 c 37.7 d .. 28.0 d .. 26.6

Low human development

147 Togo .. 2.6 .. 13.6 .. .. .. .. .. 17.3

148 Djibouti 3.5 6.1 11.1 20.5 53.4 c .. 21.1 .. 13.9 ..

149 Lesotho 6.2 9.0 d 12.2 .. .. 50.8 c, d .. 25.6 d .. 19.7 d

150 Yemen .. .. .. .. .. .. .. .. .. ..

151 Zimbabwe 7.7 .. .. .. 54.1 c .. 28.6 .. - ..

152 Kenya 6.7 7.0 17.0 29.2 49.1 c 64.1 .. 25.2 .. 10.8

153 Mauritania 4.6 3.4 d 13.9 .. .. 54.3 c .. 32.6 .. 4.3

154 Haiti 1.4 .. 20.0 .. 53.1 .. 19.0 .. 9.1 ..

155 Gambia 3.8 1.9 d 14.6 8.9 41.6 c .. 21.2 .. 17.8 ..

156 Senegal 3.9 4.0 26.9 .. 43.0 c 44.7 .. 15.6 .. 22.9

157 Eritrea .. 3.8 .. .. .. 32.5 c .. 14.7 .. 31.2

158 Rwanda .. .. .. .. .. .. .. .. .. ..

159 Nigeria 0.9 .. .. .. .. .. .. .. ..
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Notes
	 In 2006 the United Nations Educational, Scientific 

and Cultural Organization (UNESCO) Institute for 
Statistics changed its convention for citing the 
reference year in which the academic or financial 
year ends—from 2003/04, for example, to 2004. 
Data for some countries may refer to national or 
UNESCO Institute for Statistics estimates.

	 As a result of limitations in the data and 
metholodogical changes, comparisons of education 
expenditure data across countries and over time 
must be made with caution. For detailed notes on 
the data see www.uis.unesco.org.

a	 Expenditures by level may not sum to 100 as a 
result of rounding or the omission of the categories 
expenditures in postsecondary education and 
expenditures not allocated by level.

b	 Data refer to the most recent year available during 
the period specified.

c	 Data refer to primary school expenditure only.

d	 Data refer to a UNESCO Institute for Statistics 
estimate when national estimate is not available.

e	 Data refer to 2005.

Sources
Columns 1–5 and 7–10: UNESCO Institute for 
Statistics 2006b. 
Column 6: calculated on the basis of data on public 
expenditure on education by pre-primary and primary 
levels from UNESCO Institute for Statistics 2006b.

160 Guinea 2.0 .. 25.7 .. .. .. .. .. ..

161 Angola .. .. .. .. .. .. .. .. .. ..

162 Tanzania, U. Rep. of 2.8 .. 11.4 .. .. .. .. .. .. ..

163 Benin .. 3.3 d .. .. .. .. .. .. .. ..

164 Côte d’Ivoire .. .. .. .. .. .. .. .. .. ..

165 Zambia 2.8 2.8 7.1 14.8 .. 63.5 c .. 13.4 .. 18.2

166 Malawi 3.2 6.0 11.1 .. 44.7 c 62.7 c .. 10.2 .. ..

167 Congo, Dem. Rep. of the .. .. .. .. .. .. .. .. .. ..

168 Mozambique .. .. .. .. .. .. .. .. .. ..

169 Burundi 3.5 5.2 17.7 13.0 43.0 c 44.4 28.1 31.7 27.2 23.9

170 Ethiopia 3.4 4.6 d 9.4 .. 53.9 .. 28.1 .. .. ..

171 Chad 1.6 .. .. .. 47.1 .. 20.9 .. 8.2 ..

172 Central African Republic 2.2 .. .. .. 54.5 c .. 16.7 .. 23.7 ..

173 Guinea-Bissau .. .. .. .. .. .. .. .. .. ..

174 Burkina Faso 2.6 .. .. .. .. .. .. .. .. ..

175 Mali .. .. .. .. .. .. .. .. .. ..

176 Sierra Leone .. .. .. .. .. .. .. .. .. ..

177 Niger 3.3 2.3 18.6 .. .. .. .. .. .. ..
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High human development

1 Norway .. .. .. .. 100 99 88 96 101 100 17

2 Iceland .. .. .. .. 101 g 99 g .. 86 g .. 100 h 17

3 Australia .. .. .. .. 99 96 79 g 85 g 99 86 g 23

4 Ireland .. .. .. .. 90 96 80 87 101 100 23 i

5 Sweden .. .. .. .. 100 99 85 98 102 .. 30

6 Canada .. .. .. .. 98 99 g, j 89 94 k 97 .. 20 i

7 Japan .. .. .. .. 100 100 97 100 g 100 .. 20

8 United States .. .. .. .. 97 92 85 90 .. .. ..

9 Switzerland .. .. .. .. 84 94 80 83 .. .. ..

10 Netherlands .. .. .. .. 95 99 84 89 .. 100 16

11 Finland .. .. .. .. 98 g 99 93 94 101 100 38

12 Luxembourg .. .. .. .. .. 91 .. 79 .. 92 g, h ..

13 Belgium .. .. .. .. 96 99 87 97 g, l 91 .. 21

14 Austria .. .. .. .. 88 g .. .. .. .. .. 25

15 Denmark .. .. .. .. 98 100 87 92 94 100 m 19

16 France .. .. .. .. 101 99 .. 96 96 98 k ..

17 Italy 97.7 98.4 99.8 99.8 103 g 99 .. 92 .. 96 j 24

18 United Kingdom .. .. .. .. 100 g 99 81 95 .. .. ..

19 Spain 96.3 .. 99.6 .. 103 99 .. 97 .. .. 31

20 New Zealand .. .. .. .. 98 99 85 95 .. .. 19

21 Germany .. .. .. .. .. .. .. .. .. .. ..

22 Hong Kong, China (SAR) .. .. 98.2 .. .. 93 n .. 78 n 101 100 30 i, n

23 Israel 91.4 97.1 98.7 99.8 92 g 98 .. 89 .. 100 30

24 Greece 94.9 96.0 99.5 98.9 95 99 83 87 101 .. 32

25 Singapore 88.8 92.5 99.0 99.5 .. .. .. .. .. .. ..

26 Korea, Rep. of .. .. 99.8 .. 104 100 86 88 99 100 41

27 Slovenia 99.6 .. 99.8 .. 96 g 98 .. 95 .. .. 22

28 Portugal 87.2 .. 99.5 .. 98 99 .. 82 l .. .. 29

29 Cyprus 94.3 96.8 99.7 99.8 87 96 n 69 93 n 101 99 17

30 Czech Republic .. .. .. .. 87 g .. .. .. .. 98 30

31 Barbados 99.4 .. 99.8 .. 80 g 97 .. 95 .. 97 ..

32 Malta 88.4 87.9 o 97.5 96.0 o 97 94 78 88 103 99 h 15

33 Kuwait 76.7 93.3 87.5 99.7 49 g 86 g .. 78 g, h .. .. ..

34 Brunei Darussalam 85.5 92.7 97.9 98.9 92 .. 71 .. .. 93 m 8

35 Hungary 99.1 .. 99.7 .. 91 89 75 91 g 98 .. 19

36 Argentina 95.7 97.2 98.2 98.9 .. 99 l .. 79 .. 84 h 19

37 Poland 99.6 .. 99.8 .. 97 97 76 90 98 100 20

38 Chile 94.0 95.7 98.1 99.0 89 .. 55 .. 92 99 29

39 Bahrain 82.1 86.5 95.6 97.0 99 97 85 90 89 100 21

40 Estonia 99.8 99.8 99.8 99.8 100 g 94 .. 90 .. 99 22

41 Lithuania 99.3 99.6 99.8 99.7 .. 89 .. 93 .. .. 26

42 Slovakia .. .. .. .. .. .. .. .. .. .. 26

43 Uruguay 96.5 .. 98.7 .. 91 .. .. .. 97 88 h ..

44 Croatia 96.9 98.1 99.6 99.6 79 87 l 63 g 85 l .. .. 24

45 Latvia 99.8 99.7 99.8 99.8 92 g .. .. .. .. .. 17

46 Qatar 77.0 89.0 90.3 95.9 89 95 70 87 64 .. 19

47 Seychelles .. 91.8 .. 99.1 .. 96 n .. 93 n 93 99 h ..

48 Costa Rica 93.9 94.9 97.4 97.6 87 .. 38 .. 84 92 g 23

49 United Arab Emirates 71.0 .. 84.7 .. 103 71 60 62 80 95 ..

50 Cuba 95.1 99.8 99.3 100.0 93 96 70 87 92 98 ..

51 Saint Kitts and Nevis .. .. .. .. .. 94 n .. 98 n .. 87 m ..

52 Bahamas .. .. 96.5 .. 90 g 84 .. 74 84 .. ..

53 Mexico 87.3 91.0 95.2 97.6 98 98 44 64 80 93 33
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54 Bulgaria 97.2 98.2 99.4 98.2 86 95 63 88 91 .. 27

55 Tonga .. 98.9 o .. 99.3 o .. 96 j .. 68 g .. 92 m ..

56 Oman 54.7 81.4 85.6 97.3 69 78 .. 75 97 98 14

57 Trinidad and Tobago 96.8 .. 99.6 .. 91 92 n .. 72 g .. 100 n ..

58 Panama 89.0 91.9 95.3 96.1 .. 98 .. 64 .. 84 g 21

59 Antigua and Barbuda .. .. .. .. .. .. .. .. .. .. ..

60 Romania 97.1 97.3 99.3 97.8 81 g 92 .. 81 .. .. 26

61 Malaysia 80.7 88.7 94.8 97.2 .. 93 l .. 76 l 97 98 h 40

62 Bosnia and Herzegovina .. 96.7 .. 99.8 .. .. .. .. .. .. ..

63 Mauritius 79.8 84.4 91.1 94.5 91 95 .. 80 g 97 99 j 26

Medium human development

64 Libyan Arab Jamahiriya 68.1 .. 91.0 .. 96 g .. .. .. .. .. 31

65 Russian Federation 99.2 99.4 99.8 99.7 99 g 91 g .. .. .. .. ..

66 Macedonia, TFYR .. 96.1 .. 98.7 94 92 .. 81 g, h .. .. ..

67 Belarus 99.5 99.6 o 99.8 99.8 o 86 g 90 .. 87 .. .. ..

68 Dominica .. .. .. .. .. 88 n .. 90 g 75 84 ..

69 Brazil 82.0 88.6 91.8 96.8 85 93 l 17 76 l 73 .. 16

70 Colombia 88.4 92.8 94.9 98.0 69 83 34 55 g 76 77 g 32

71 Saint Lucia .. .. .. .. 95 g 98 .. 71 g 96 90 ..

72 Venezuela, RB 88.9 93.0 96.0 97.2 87 92 18 61 86 91 ..

73 Albania 77.0 98.7 94.8 99.4 95 g 96 l .. 74 l .. .. 11

74 Thailand 92.4 92.6 98.1 98.0 76 g .. .. .. .. .. ..

75 Samoa (Western) 98.0 .. 99.0 .. .. 90 g .. 66 g .. 94 m 14

76 Saudi Arabia 66.2 79.4 85.4 95.9 59 59 h 31 52 g 83 94 14

77 Ukraine 99.4 99.4 99.8 99.8 80 g 82 .. 84 .. .. ..

78 Lebanon 80.3 .. 92.1 .. 73 g 93 .. .. .. 98 26

79 Kazakhstan 98.8 99.5 o 99.8 99.8 o 89 g 93 .. 92 .. .. ..

80 Armenia 97.5 99.4 99.5 99.8 .. 94 .. 89 .. .. 7 i

81 China 78.3 90.9 95.3 98.9 97 .. .. .. 86 .. ..

82 Peru 85.5 87.7 94.5 96.8 .. 97 .. 69 .. 90 ..

83 Ecuador 87.6 91.0 95.5 96.4 98 g 98 g .. 52 .. 76 g ..

84 Philippines 91.7 92.6 97.3 95.1 96 g 94 .. 61 .. 75 25

85 Grenada .. .. .. .. .. 84 n .. 78 g .. 79 h ..

86 Jordan 81.5 89.9 96.7 99.1 94 91 .. 81 .. 99 27

87 Tunisia 59.1 74.3 84.1 94.3 94 97 .. 67 g, h 86 97 ..

88 Saint Vincent and the Grenadines .. .. .. .. .. 94 g .. 62 .. 88 g, h ..

89 Suriname .. 89.6 .. 94.9 81 g 92 g, l .. 63 g, l .. .. 19

90 Fiji 88.6 .. 97.8 .. .. 96 .. 83 g 87 99 ..

91 Paraguay 90.3 .. 95.6 .. 94 .. 26 .. 74 82 h ..

92 Turkey 77.9 87.4 92.7 95.6 89 89 g 42 .. 98 95 g ..

93 Sri Lanka 88.7 90.7 95.1 95.6 .. 97 g .. .. 92 .. ..

94 Dominican Republic 79.4 87.0 87.5 94.2 57 g 86 .. 49 g .. 59 ..

95 Belize 89.1 .. 96.0 .. 94 g 95 31 71 g 67 91 m 9 i

96 Iran, Islamic Rep. of 63.2 77.0 86.3 .. 92 g 89 .. 78 90 88 h 38

97 Georgia .. .. .. .. 97 g 93 .. 81 .. .. 28

98 Maldives 94.8 96.3 98.1 98.2 .. 90 h .. 51 g, h .. .. ..

99 Azerbaijan .. 98.8 o .. 99.9 o 89 84 .. 77 .. .. ..

100 Occupied Palestinian Territories .. 92.4 .. 99.0 .. 86 .. 89 .. .. 18

101 El Salvador 72.4 .. 83.8 .. .. 92 g .. 48 g, l 58 73 g 23

102 Algeria 52.9 69.9 77.3 90.1 89 97 53 66 g 95 96 18 i

103 Guyana 97.2 .. 99.8 .. 89 .. 67 .. .. 64 g, j 22

104 Jamaica 82.2 79.9 o, p 91.2 .. 96 91 64 79 .. 90 h ..

105 Turkmenistan .. 98.8 o .. 99.8 o .. .. .. .. .. .. ..

106 Cape Verde 63.8 .. 81.5 .. 91 g 92 .. 55 .. 91 ..
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107 Syrian Arab Republic 64.8 79.6 79.9 92.2 91 95 h 43 58 96 92 j ..

108 Indonesia 79.5 90.4 95.0 98.7 97 94 39 57 84 92 ..

109 Viet Nam 90.4 90.3 o 94.1 93.9 o 90 g 93 g, h .. 65 g, h .. 87 g, h ..

110 Kyrgyzstan .. 98.7 o .. 99.7 o 92 g 90 .. .. .. .. 14

111 Egypt 47.1 71.4 61.3 84.9 84 g 95 g .. 79 g, h .. 99 g ..

112 Nicaragua 62.7 76.7 68.2 86.2 73 88 .. 41 44 59 g ..

113 Uzbekistan 98.7 .. 99.6 .. 78 g .. .. .. .. .. ..

114 Moldova, Rep. of 97.5 98.4 99.8 99.5 89 g 86 n .. 77 n .. .. ..

115 Bolivia 78.1 86.7 92.6 97.3 .. 95 g .. 74 g .. 86 g ..

116 Mongolia 97.8 97.8 98.9 97.7 90 g 84 .. 82 .. .. 24

117 Honduras 68.1 80.0 79.7 88.9 89 g 91 21 .. .. .. 23

118 Guatemala 61.0 69.1 73.4 82.2 .. 93 .. 34 g .. 78 g 19 i

119 Vanuatu .. 74.0 o .. .. .. 94 17 39 g .. 72 k ..

120 Equatorial Guinea 73.3 87.0 92.7 94.9 91 g 85 h .. 24 g, j .. 33 g, j ..

121 South Africa 81.2 82.4 o 88.5 93.9 o 90 89 l 45 62 g, m .. 84 h 19

122 Tajikistan 98.2 99.5 99.8 99.8 77 g 97 .. 79 .. .. ..

123 Morocco 38.7 52.3 55.3 70.5 56 86 .. 35 g, l 75 76 18

124 Gabon .. .. .. .. 85 g 77 g, j .. .. .. 69 g, h ..

125 Namibia 74.9 85.0 87.4 92.3 .. 74 l .. 37 l 62 88 g, h 12

126 India 49.3 61.0 64.3 76.4 .. 90 g .. .. .. 79 22

127 São Tomé and Principe .. .. .. .. .. 98 .. 26 .. 66 ..

128 Solomon Islands .. .. .. .. .. 80 .. 26 g, l 88 .. ..

129 Cambodia 62.0 73.6 73.5 83.4 69 g 98 .. 26 g .. 60 19

130 Myanmar 80.7 89.9 88.2 94.5 98 g 87 .. 37 .. 69 42

131 Botswana 68.1 81.2 83.3 94.0 83 82 g 35 61 g 84 91 g 19

132 Comoros 53.8 .. 56.7 .. 57 g 55 m, n .. .. .. 63 11

133 Lao People’s Dem. Rep. 56.5 68.7 70.1 78.5 63 g 84 .. 37 .. 63 11 i

134 Pakistan 35.4 49.9 47.4 65.5 33 g 66 n .. .. .. 70 q ..

135 Bhutan .. .. .. .. .. .. .. .. .. 91 m ..

136 Ghana 58.5 57.9 81.8 70.7 54 g 58 .. 36 g 80 63 h 26

137 Bangladesh 34.2 .. 42.0 .. .. 94 n .. 48 l .. 65 13

138 Nepal 30.4 48.6 46.6 70.1 .. 78 l, n .. .. 51 67 g ..

139 Papua New Guinea 56.6 57.3 68.6 66.7 .. .. .. .. 69 68 g, h ..

140 Congo 67.1 .. 92.5 .. 79 g .. .. .. 60 66 h 11 i

141 Sudan 45.8 60.9 r 65.0 77.2 r 40 g 43 g, m .. .. 94 92 ..

142 Timor-Leste .. .. .. .. .. .. .. 20 g, j .. .. ..

143 Madagascar 58.0 70.7 72.2 70.2 64 g 89 .. 11 g, k 21 57 20

144 Cameroon 57.9 67.9 81.1 .. 74 g .. .. .. .. 64 g, h 23 n

145 Uganda 56.1 66.8 70.1 76.6 .. .. .. 15 36 64 j ..

146 Swaziland 71.6 79.6 85.1 88.4 77 g 77 l 31 29 l 77 77 h 9

Low human development

147 Togo 44.2 53.2 63.5 74.4 64 79 15 22 g, m 48 76 ..

148 Djibouti .. .. 73.2 .. 29 33 .. 19 g 87 88 g, j 22

149 Lesotho 78.0 82.2 87.2 .. 71 86 15 23 66 63 6 i

150 Yemen 32.7 .. 50.0 .. 51 g 75 g .. 34 g, m .. 73 g ..

151 Zimbabwe 80.7 .. 93.9 .. .. 82 l .. 34 l 76 70 g, h ..

152 Kenya 70.8 73.6 89.8 80.3 .. 76 .. 40 g 77 75 n 29

153 Mauritania 34.8 51.2 45.8 61.3 35 g 74 .. 14 g 75 82 10 g

154 Haiti 39.7 .. 54.8 .. 22 .. .. .. .. .. ..

155 Gambia .. .. 42.2 .. 48 g 75 g .. 45 g .. .. 21

156 Senegal 28.4 39.3 40.1 49.1 43 g 66 .. 15 85 78 ..

157 Eritrea .. .. 60.9 .. 16 g 48 .. 24 .. 80 37

158 Rwanda 53.3 64.9 72.7 77.6 66 73 7 .. 60 46 ..

159 Nigeria 48.7 .. 73.6 .. 58 g 60 g .. 27 g 89 36 ..
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160 Guinea .. 29.5 .. 46.6 27 g 64 .. 21 g 59 82 34

161 Angola .. 67.4 .. 72.2 50 g .. .. .. .. .. 18

162 Tanzania, U. Rep. of 62.9 69.4 83.1 78.4 49 86 .. .. 81 g 88 ..

163 Benin 26.4 34.7 40.4 45.3 41 g 83 .. 17 g, j 55 69 25

164 Côte d’Ivoire 38.5 48.7 52.6 60.7 45 56 l, n .. 20 g, h 73 88 g, m ..

165 Zambia 68.2 68.0 o 81.2 69.5 o .. 80 .. 24 g .. 98 j ..

166 Malawi 51.8 64.1 o 63.2 76.0 o 48 95 .. 25 64 44 j 33

167 Congo, Dem. Rep. of the 47.5 67.2 68.9 70.4 54 .. .. .. 55 .. ..

168 Mozambique 33.5 .. 48.8 .. 43 71 .. 4 34 49 j 24

169 Burundi 37.0 59.3 51.6 73.3 53 g 57 .. .. 62 63 10 i

170 Ethiopia 28.6 .. 43.0 .. 22 g 46 .. 25 g 18 .. 19

171 Chad 27.7 25.7 48.0 37.6 35 g 57 g, l .. 11 g, l 51 g 46 g ..

172 Central African Republic 33.2 48.6 52.1 58.5 52 .. .. .. 23 .. ..

173 Guinea-Bissau .. .. 44.1 .. 38 g 45 g, j .. 9 g, j .. .. ..

174 Burkina Faso .. 21.8 .. 31.2 29 40 .. 10 g 70 76 ..

175 Mali 18.8 19.0 o 27.6 24.2 o 21 g 46 5 g .. 70 g 79 ..

176 Sierra Leone .. 35.1 .. 47.6 43 g .. .. .. .. .. 8

177 Niger 11.4 28.7 17.0 36.5 22 39 5 7 62 74 ..

Developing countries 68.8 78.9 83.0 87.4 .. .. .. .. .. .. ..

Least developed countries 52.4 63.7 66.9 71.9 .. .. .. .. .. .. ..

Arab States 49.8 69.9 66.4 85.3 .. .. .. .. .. .. ..

East Asia and the Pacific 79.7 90.7 95.0 97.8 .. .. .. .. .. .. ..

Latin America and the Caribbean 85.6 90.2 93.3 96.7 .. .. .. .. .. .. ..

South Asia 49.1 60.9 62.7 75.1 .. .. .. .. .. .. ..

Sub-Saharan Africa 55.5 63.3 70.7 71.1 .. .. .. .. .. .. ..

Central and Eastern Europe and the CIS 98.7 99.2 99.7 99.6 .. .. .. .. .. .. ..

OECD .. .. .. .. .. .. .. .. .. .. ..

High-income OECD .. .. .. .. .. .. .. .. .. .. ..

High human development .. .. .. .. .. .. .. .. .. .. ..

Medium human development 71.2 80.5 84.2 88.9 .. .. .. .. .. .. ..

Low human development 48.1 57.9 65.1 65.9 .. .. .. .. .. .. ..

High income .. .. .. .. .. .. .. .. .. .. ..

Middle income 81.0 89.9 93.5 96.9 .. .. .. .. .. .. ..

Low income 51.6 62.3 65.9 75.2 .. .. .. .. .. .. ..

World .. .. .. .. .. .. .. .. .. .. ..
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notes
a	 Data for 1990 refer to estimates produced by the 

United Nations Educational, Scientific and Cultural 
Organization (UNESCO) Institute for Statistics 
based on data before 1990; data for 2004 refer 
to national literacy estimates from censuses or 
surveys conducted between 2000 and 2005, 
unless otherwise specified. Due to differences in 
methodology and timeliness of underlying data, 
comparisons across countries and over time should 
be made with caution. For more details, see www.
uis.unesco.org.

b	 The net enrolment ratio is the ratio of enrolled 
children of the official age for the education level 
indicated to the total population of that age. 
Net enrolment ratios exceeding 100% reflect 
discrepancies between these two data sets.

c	 Enrolment ratios are based on the new International 
Standard Classification of Education, adopted in 
1997 (UNESCO 1997), and so may not be strictly 
comparable with those for earlier years.

d	 Calculated on the basis of survival rates that may 
exceed 100% due to fluctuations in enrolment. 
Where such results are published, they should be 
interpreted as the country having a survival rate 
approaching 100%.

e	 In 2006 the UNESCO Institute for Statistics 
changed its convention for citing the reference year 
of education data to the calendar year in which the 
academic or financial year ends—from 2003/04, 
for example, to 2004. Data for some countries may 
refer to national or UNESCO Institute for Statistics 
estimates.

f	 Data refer to the most recent year available during 
the period specified.

g	 Preliminary UNESCO Institute for Statistics 
estimate, subject to further revision.

h	 Data refer to the 2002 school year.
i	 Figure should be treated with caution because 

the reported number of enrolled pupils in the “Not 
known or unspecified” category represents more 
than 10% of total enrolment.

j	 Data refer to the 2001 school year.
k	 Data refer to the 1999 school year.
l	 Data refer to the 2003 school year.
m	Data refer to the 2000 school year.
n	 National estimates.
o	 Data refer to the most recent year available 

between 1995 and 1999.
p	 Data are based on a literacy assessment.
q	 Data refer to the 2004 school year.
r	 Estimates are based primarily on information for 

Northern Sudan.

sources
Columns 1–4: UNESCO Institute for Statistics 2006a.
Columns 5–10: UNESCO Institute for Statistics 2006c.
Column 11: UNESCO Institute for Statistics 2006d.
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1 Norway 503 669 46 861 7 390 .. 52.6 1.7 4,587

2 Iceland 512 652 39 998 0 772 14 5.8 3.1 6,807

3 Australia 456 541 11 818 6 646 26 23.6 1.6 3,670

4 Ireland 280 496 7 929 0 265 80 54.2 1.1 2,674

5 Sweden 683 708 54 1,034 6 756 275 384.0 4.0 5,416

6 Canada 550 .. 21 469 4 626 35 94.5 1.9 3,597

7 Japan 441 460 7 716 (.) 587 874 122.7 3.1 5,287

8 United States 545 606 21 617 8 630 281 178.2 2.6 4,484

9 Switzerland 587 710 19 849 6 474 .. .. 2.6 3,601

10 Netherlands 464 483 5 910 3 614 116 259.2 1.8 2,482

11 Finland 535 453 52 954 4 629 222 162.3 3.5 7,992

12 Luxembourg 481 .. 2 .. 0 597 .. 355.7 1.8 4,301

13 Belgium 393 456 4 876 (.) 403 .. .. 2.3 3,478

14 Austria 418 460 10 978 1 477 95 20.9 2.2 2,968

15 Denmark 566 643 29 956 1 696 28 .. 2.5 5,016

16 France 495 561 5 738 1 414 156 84.1 2.2 3,213

17 Italy 394 451 5 1,090 (.) 501 .. 13.3 1.2 1,213

18 United Kingdom 441 563 19 1,021 1 628 64 202.1 1.9 2,706

19 Spain 325 416 1 905 (.) 336 39 11.4 1.1 2,195

20 New Zealand 426 443 16 745 0 788 .. 24.7 1.2 3,405

21 Germany 401 661 3 864 1 500 156 61.7 2.5 3,261

22 Hong Kong, China (SAR) 434 549 23 1,184 0 506 5 49.5 c 0.6 1,564

23 Israel 349 441 3 1,057 1 471 .. 74.7 4.9 1,613

24 Greece 389 466 0 999 0 177 29 2.9 0.6 1,413

25 Singapore 346 440 17 910 0 571 75 52.4 2.2 4,745

26 Korea, Rep. of 310 542 2 761 (.) 657 738 37.6 2.6 3,187

27 Slovenia 211 .. 0 951 0 476 115 6.0 1.5 2,543

28 Portugal 240 404 1 981 0 281 10 3.9 0.9 1,949

29 Cyprus 361 507 5 776 0 361 .. 21.4 0.3 563

30 Czech Republic 157 338 0 1,054 0 470 29 5.6 1.3 1,594

31 Barbados 281 505 0 744 0 558 .. 8.6 .. ..

32 Malta 356 .. 0 .. 0 750 .. (.) 0.3 694

33 Kuwait 156 202 10 813 0 244 .. 0.0 0.2 69

34 Brunei Darussalam 136 .. 7 .. 0 153 .. .. .. 274

35 Hungary 96 354 (.) 863 0 267 15 54.5 0.9 1,472

36 Argentina 93 227 (.) 352 0 133 .. 1.5 0.4 720

37 Poland 86 .. 0 605 0 236 20 0.7 0.6 1,581

38 Chile 66 206 1 593 0 267 .. 3.0 0.6 444

39 Bahrain 191 268 10 908 0 213 .. .. .. ..

40 Estonia 204 329 0 931 0 497 4 3.0 0.8 2,523

41 Lithuania 211 239 0 996 0 282 18 0.2 0.7 2,136

42 Slovakia 135 232 0 794 0 423 7 9.2 c 0.6 1,984

43 Uruguay 134 291 0 174 0 198 1 0.0 0.3 366

44 Croatia 172 425 (.) 640 0 293 6 8.9 1.1 1,296

45 Latvia 232 273 0 664 0 350 38 3.5 0.4 1,434

46 Qatar 197 246 8 631 0 212 .. .. .. ..

47 Seychelles 124 253 0 589 0 239 .. .. .. 19

48 Costa Rica 92 316 0 217 0 235 .. 0.1 0.4 368

49 United Arab Emirates 224 275 19 853 0 321 .. .. .. ..

50 Cuba 32 68 0 7 0 13 4 .. 0.6 537

51 Saint Kitts and Nevis 231 532 0 213 0 .. .. .. .. ..

52 Bahamas 274 439 8 584 0 292 .. 0.0 c .. ..

53 Mexico 64 174 1 370 0 135 2 0.9 0.4 268
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54 Bulgaria 250 357 0 609 0 283 11 0.9 0.5 1,263

55 Tonga 46 .. 0 .. 0 29 .. .. .. ..

56 Oman 57 95 1 318 0 97 .. .. .. ..

57 Trinidad and Tobago 136 247 0 498 0 123 .. .. 0.1 399

58 Panama 90 118 0 270 0 94 .. 0.0 0.3 97

59 Antigua and Barbuda 254 474 0 674 0 250 .. .. .. ..

60 Romania 102 202 0 471 0 208 43 0.4 0.4 976

61 Malaysia 89 179 5 587 0 397 .. 0.8 c 0.7 299

62 Bosnia and Herzegovina .. .. 0 .. 0 58 (.) .. .. ..

63 Mauritius 53 287 2 413 0 146 .. 0.1 0.4 201

Medium human development

64 Libyan Arab Jamahiriya 51 .. 0 .. 0 36 .. 0.0 .. 361

65 Russian Federation 140 .. 0 517 0 111 133 1.6 1.3 3,319

66 Macedonia, TFYR 150 308 0 .. 0 78 11 1.5 0.3 ..

67 Belarus 154 329 0 249 0 163 76 0.2 0.6 1,871

68 Dominica 161 293 0 585 0 259 .. .. .. ..

69 Brazil 63 230 (.) 357 0 120 .. 0.6 1.0 344

70 Colombia 69 195 0 232 0 80 .. 0.2 0.2 109

71 Saint Lucia 127 .. 0 568 0 336 .. .. .. 483

72 Venezuela, RB 75 128 (.) 322 0 89 .. 0.0 0.3 236

73 Albania 12 90 0 64 0 24 .. 1.7 c .. ..

74 Thailand 24 107 1 430 0 109 .. 0.2 0.2 286

75 Samoa (Western) 25 .. 0 .. 0 33 .. .. .. ..

76 Saudi Arabia 75 154 1 383 0 66 .. 0.0 .. ..

77 Ukraine 135 256 0 289 0 79 .. 0.9 1.2 1,774

78 Lebanon 144 178 0 251 0 169 .. .. .. ..

79 Kazakhstan 82 167 0 184 0 27 .. (.) 0.2 629

80 Armenia 158 192 0 67 0 50 48 .. 0.3 1,537

81 China 6 241 (.) 258 0 73 .. 0.2 1.3 663

82 Peru 26 74 (.) 148 0 117 (.) 0.1 0.1 226

83 Ecuador 48 124 0 348 0 48 .. 0.0 0.1 50

84 Philippines 10 42 0 404 0 54 (.) 0.1 .. ..

85 Grenada 162 309 2 410 0 76 .. .. .. ..

86 Jordan 78 113 (.) 293 0 110 .. .. .. 1,927

87 Tunisia 37 121 (.) 359 0 84 .. 1.8 0.6 1,013

88 Saint Vincent and the Grenadines 120 161 0 481 0 68 .. .. 0.2 179

89 Suriname 91 182 0 477 0 67 .. .. .. ..

90 Fiji 59 .. 0 .. 0 73 .. .. .. ..

91 Paraguay 27 50 0 294 0 25 .. 32.2 0.1 79

92 Turkey 122 267 1 484 0 142 .. 0.0 0.7 341

93 Sri Lanka 7 51 (.) 114 0 14 .. .. .. ..

94 Dominican Republic 48 107 (.) 289 0 91 .. 0.0 .. ..

95 Belize 92 119 0 346 0 124 .. 0.0 .. ..

96 Iran, Islamic Rep. of 40 .. 0 64 0 82 18 .. .. 467

97 Georgia 99 151 0 186 0 39 .. 1.7 0.3 2,600

98 Maldives 29 98 0 353 0 59 .. 20.4 .. ..

99 Azerbaijan 87 118 0 215 0 49 .. .. 0.3 1,236

100 Occupied Palestinian Territories .. 102 0 278 0 46 .. .. .. ..

101 El Salvador 24 131 0 271 0 87 .. (.) .. 47

102 Algeria 32 71 (.) 145 0 26 1 .. .. ..

103 Guyana 22 137 0 192 0 193 .. 44.9 .. ..

104 Jamaica 44 189 0 832 0 403 .. 3.7 0.1 ..

105 Turkmenistan 60 .. 0 .. 0 8 .. .. .. ..

106 Cape Verde 23 148 0 133 0 50 .. 0.2 c .. 127
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107 Syrian Arab Republic 39 143 0 126 0 43 .. .. .. 29

108 Indonesia 6 46 (.) 138 0 67 .. 1.0 .. ..

109 Viet Nam 1 70 0 60 0 71 .. .. .. ..

110 Kyrgyzstan 71 .. 0 59 0 52 .. 0.9 0.2 406

111 Egypt 29 130 (.) 105 0 54 .. 1.4 0.2 ..

112 Nicaragua 12 40 0 137 0 23 .. 0.0 (.) 44

113 Uzbekistan 68 .. 0 21 0 34 3 .. .. ..

114 Moldova, Rep. of 106 205 0 187 0 96 57 0.5 .. 172

115 Bolivia 27 69 0 200 0 39 .. 0.2 0.3 120

116 Mongolia 32 .. 0 .. 0 80 32 .. 0.3 681

117 Honduras 18 53 0 100 0 32 .. 0.0 (.) 78

118 Guatemala 21 92 (.) 258 0 61 .. (.) .. ..

119 Vanuatu 17 33 0 51 0 36 .. .. .. ..

120 Equatorial Guinea 4 .. 0 113 0 10 .. .. .. ..

121 South Africa 94 .. (.) 428 0 78 .. 1.0 0.8 307

122 Tajikistan 45 .. 0 .. 0 1 2 0.2 .. ..

123 Morocco 17 44 (.) 313 0 117 .. 0.5 0.6 782

124 Gabon 22 28 0 359 0 29 .. .. .. ..

125 Namibia 38 64 0 142 0 37 .. 0.0 c .. ..

126 India 6 41 0 44 0 32 1 (.) c 0.8 119

127 São Tomé and Principe 19 .. 0 .. 0 131 .. .. .. ..

128 Solomon Islands 15 .. 0 .. 0 6 .. .. .. ..

129 Cambodia (.) .. 0 .. 0 3 .. .. .. ..

130 Myanmar 2 8 0 2 0 1 .. 0.0 c .. ..

131 Botswana 18 77 0 319 0 34 .. 1.9 c .. ..

132 Comoros 8 .. 0 .. 0 14 .. .. .. ..

133 Lao People’s Dem.Rep. 2 13 0 35 0 4 .. .. .. ..

134 Pakistan 8 30 (.) 33 0 13 .. 0.1 0.2 86

135 Bhutan 3 33 0 20 0 22 .. .. .. ..

136 Ghana 3 14 0 78 0 17 .. 0.0 .. ..

137 Bangladesh 2 6 0 31 0 2 .. (.) .. ..

138 Nepal 3 15 0 7 0 7 .. .. 0.7 59

139 Papua New Guinea 7 12 0 7 0 29 .. .. .. ..

140 Congo 6 4 0 99 0 9 .. .. .. 30

141 Sudan 2 29 0 30 0 32 .. .. 0.3 263

142 Timor-Leste .. .. .. .. .. .. .. .. .. ..

143 Madagascar 3 .. 0 18 0 5 (.) 0.1 c 0.1 15

144 Cameroon 3 7 0 96 0 10 .. .. .. ..

145 Uganda 2 3 0 42 0 7 .. 0.2 0.8 24

146 Swaziland 18 .. 0 101 0 32 .. (.) .. ..

Low human development

147 Togo 3 .. 0 .. 0 37 .. 0.0 c .. ..

148 Djibouti 10 14 0 .. 0 12 .. .. .. ..

149 Lesotho 8 21 0 88 0 24 .. 9.5 (.) 42

150 Yemen 10 39 0 53 0 9 .. .. .. ..

151 Zimbabwe 12 25 0 31 0 63 .. .. .. ..

152 Kenya 7 9 0 76 0 45 .. 0.5 .. ..

153 Mauritania 3 .. 0 175 0 5 .. .. .. ..

154 Haiti 7 17 0 48 0 59 .. 0.0 c .. ..

155 Gambia 7 .. 0 118 0 33 .. .. .. ..

156 Senegal 6 .. 0 90 0 42 .. 0.0 c .. ..

157 Eritrea .. 9 0 5 0 12 .. .. .. ..

158 Rwanda 1 3 0 16 0 4 .. 0.0 .. ..

159 Nigeria 3 8 0 71 0 14 .. .. .. ..
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Technology: diffusion and creation

notes
a	 Telephone mainlines and cellular subscribers 

combined form an indicator for Millennium 
Development Goal 8; see Index to Millennium 
Development Goal Indicators in the indicator tables.

b	 Data refer to the most recent year available during 
the period specified.

c	 Data refer to 2003.

Sources
Columns 1–6, 9 and 10: World Bank 2006; 
aggregates calculated for the Human Development 
Report Office by the World Bank.
Column 7: calculated on the basis of data on patents 
from WIPO 2006 and data on population from UN 
2005b. 
Column 8: calculated on the basis of data on royalties 
and license fees from World Bank 2006 and data on 
population from UN 2005b.

160 Guinea 2 .. 0 .. 0 5 .. 0.0 .. 251

161 Angola 7 6 0 48 0 11 .. 14.6 .. ..

162 Tanzania, U. Rep. of 3 .. 0 44 0 9 .. .. .. ..

163 Benin 3 9 0 .. 0 12 .. (.) c .. ..

164 Côte d’Ivoire 6 13 0 86 0 17 .. 0.0 .. ..

165 Zambia 8 8 0 26 0 20 .. .. .. 51

166 Malawi 3 7 0 18 0 4 .. .. .. ..

167 Congo, Dem. Rep. of the 1 (.) 0 37 0 .. .. .. .. ..

168 Mozambique 4 .. 0 36 0 7 .. (.) .. ..

169 Burundi 1 .. 0 .. 0 3 .. 0.0 c .. ..

170 Ethiopia 2 .. 0 3 0 2 .. (.) .. ..

171 Chad 1 1 0 13 0 6 .. .. .. ..

172 Central African Republic 2 3 0 15 0 2 .. .. .. ..

173 Guinea-Bissau 6 .. 0 .. 0 17 .. .. .. ..

174 Burkina Faso 2 6 0 31 0 4 .. .. .. 17

175 Mali 1 6 0 30 0 4 .. 0.0 c .. ..

176 Sierra Leone 3 5 0 22 0 2 .. 0.2 .. ..

177 Niger 1 2 0 11 0 2 .. .. .. ..

Developing countries 21 122 (.) 175 (.) 64 .. 0.7 1.1 416

Least developed countries 3 9 0 28 0 8 .. 0.4 .. ..

Arab States 34 91 (.) 169 0 55 .. 0.4 .. ..

East Asia and the Pacific 18 199 (.) 262 (.) 91 .. 1.3 1.7 740

Latin America and the Caribbean 61 179 (.) 319 0 115 .. 1.0 0.6 306

South Asia 7 35 (.) 42 0 29 .. (.) 0.7 132

Sub-Saharan Africa 10 .. (.) 77 0 19 .. 0.5 .. ..

Central and Eastern Europe and the CIS 125 .. (.) 455 0 139 75 2.5 1.0 2,204

OECD 390 491 10 714 3 484 266 92.4 2.5 3,108

High-income OECD 462 551 12 770 3 563 318 115.6 2.5 3,748

High human development 369 469 10 703 2 470 250 85.1 2.5 2,968

Medium human development 24 128 (.) 184 0 59 .. 0.3 0.9 523

Low human development 4 9 0 45 0 15 .. 0.5 .. ..

High income 450 536 12 766 3 545 .. 109.3 2.5 3,702

Middle income 40 192 (.) 294 0 92 .. 0.8 0.9 772

Low income 6 30 (.) 42 0 24 .. (.) 0.7 ..

World 98 190 2 276 1 138 .. 17.3 2.4 1,153
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1 Norway 250.1 176.5 54,465 38,454 2.6 2.5 38,454 2004 2.2 0.5

2 Iceland 12.2 9.7 41,893 33,051 1.7 2.0 33,051 2004 3.2 2.8

3 Australia 637.3 610.0 31,690 30,331 2.1 2.5 30,747 1997 2.4 2.3

4 Ireland 181.6 158.0 44,644 38,827 5.2 7.3 38,827 2004 2.8 2.2

5 Sweden 346.4 265.6 38,525 29,541 1.7 1.8 29,541 2004 1.7 0.4

6 Canada 978.0 999.6 30,586 31,263 1.6 2.1 31,263 2004 1.9 1.8

7 Japan 4,622.8 3,737.3 36,182 29,251 2.3 0.8 29,251 2004 0.3 (.)

8 United States 11,711.8 11,651.1 a 39,883 39,676 a 2.0 1.9 39,676 2004 2.6 2.7

9 Switzerland 357.5 244.1 48,385 33,040 1.0 0.2 34,304 2002 1.3 0.8

10 Netherlands 579.0 517.6 35,560 31,789 1.9 2.1 31,899 2002 2.6 1.3

11 Finland 185.9 156.6 35,562 29,951 2.0 2.2 29,951 2004 1.6 0.2

12 Luxembourg 31.9 31.7 70,295 69,961 4.1 5.4 69,961 2004 2.0 2.2

13 Belgium 352.3 324.1 33,807 31,096 1.8 1.7 31,096 2004 1.9 2.1

14 Austria 292.3 263.8 35,766 32,276 2.1 2.0 32,276 2004 2.0 2.1

15 Denmark 241.4 172.5 44,673 31,914 1.6 1.7 31,914 2004 2.2 1.2

16 France 2,046.6 1,769.2 33,896 29,300 1.8 1.7 29,300 2004 1.6 2.1

17 Italy 1,677.8 1,622.4 29,143 28,180 2.0 1.3 28,180 2004 3.2 2.2

18 United Kingdom 2,124.4 1,845.2 35,485 30,821 2.1 2.2 30,821 2004 2.7 3.0

19 Spain 1,039.9 1,069.3 24,360 25,047 2.2 2.3 25,047 2004 3.4 3.0

20 New Zealand 98.9 95.1 24,364 23,413 1.2 2.1 23,413 2004 1.9 2.3

21 Germany 2,740.6 2,335.5 33,212 28,303 2.1 1.5 28,303 2004 1.7 1.7

22 Hong Kong, China (SAR) 163.0 212.1 23,684 30,822 4.1 2.0 30,822 2004 3.0 –0.4

23 Israel 116.9 165.7 17,194 24,382 1.9 1.6 25,959 2000 7.1 –0.4

24 Greece 205.2 245.5 18,560 22,205 1.2 2.6 22,205 2004 6.8 2.9

25 Singapore 106.8 119.1 25,191 28,077 4.7 3.8 28,077 2004 1.3 1.7

26 Korea, Rep. of 679.7 985.6 14,136 20,499 6.0 4.5 20,499 2004 4.4 3.6

27 Slovenia 32.2 41.8 16,115 20,939 .. 3.6 20,939 b 2004 9.7 3.6

28 Portugal 167.7 206.1 15,970 19,629 2.7 2.1 20,117 2001 3.9 2.4

29 Cyprus 15.4 18.8 18,668 22,805 4.5 3.0 22,805 2004 3.3 2.3

30 Czech Republic 107.0 198.3 10,475 19,408 .. 2.7 19,408 b 2004 5.6 2.8

31 Barbados 2.8 .. 10,401 .. .. .. .. .. 2.2 1.4

32 Malta 5.3 7.6 13,256 18,879 4.6 3.6 19,864 2000 2.8 2.8

33 Kuwait 55.7 47.7 c 22,654 19,384 c –0.8 –0.4 30,205 b 1975 1.8 1.2

34 Brunei Darussalam .. .. .. .. .. .. .. .. .. ..

35 Hungary 100.7 169.9 9,962 16,814 1.4 3.1 16,814 2004 15.9 6.8

36 Argentina 153.0 510.3 3,988 13,298 0.4 1.3 14,097 1998 7.1 4.4

37 Poland 242.3 495.4 6,346 12,974 .. 4.0 12,974 b 2004 17.5 3.6

38 Chile 94.1 175.3 5,836 10,874 3.9 3.7 10,874 2004 6.7 1.1

39 Bahrain 11.0 14.9 15,384 20,758 1.2 2.2 20,758 b 2004 0.4 ..

40 Estonia 11.2 19.6 8,331 14,555 2.1 4.3 14,555 b 2004 13.3 3.0

41 Lithuania 22.3 45.0 6,480 13,107 .. 1.4 13,107 b 2004 16.7 1.2

42 Slovakia 41.1 78.7 7,635 14,623 0.9 2.7 14,623 b 2004 8.1 7.5

43 Uruguay 13.2 32.4 3,842 9,421 1.1 0.8 10,126 1998 23.9 9.2

44 Croatia 34.3 54.2 7,724 12,191 .. 2.5 12,191 b 2004 19.7 2.1

45 Latvia 13.6 27.0 5,868 11,653 0.3 2.8 11,653 2004 17.0 6.2

46 Qatar 20.4 d .. 27,857 d .. .. .. .. .. 2.6 6.8

47 Seychelles 0.7 1.4 8,411 16,652 2.8 2.1 19,539 2000 2.5 3.8

48 Costa Rica 18.5 40.3 c 4,349 9,481 c 1.3 2.5 9,820 1999 13.7 12.3

49 United Arab Emirates 104.2 103.9 c 24,121 24,056 c –2.8 –0.5 48,529 1975 .. ..

50 Cuba .. .. .. .. .. .. .. .. .. ..

51 Saint Kitts and Nevis 0.4 0.6 d 8,447 12,702 d 5.6 4.0 12,702 b 2003 3.1 2.3

52 Bahamas 5.3 d 5.5 e 16,728 d 17,843 e 1.0 0.2 18,726 b 1989 2.0 0.5

53 Mexico 676.5 1,017.5 6,518 9,803 0.9 1.3 9,843 2000 15.7 4.7
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54 Bulgaria 24.1 62.7 3,109 8,078 0.6 0.7 8,078 b 2004 75.1 6.3

55 Tonga 0.2 0.8 c 2,084 7,870 c 2.0 2.1 7,870 b 2004 4.8 11.0

56 Oman 24.3 38.7 9,584 15,259 2.3 1.9 15,259 2004 0.1 0.4

57 Trinidad and Tobago 12.5 15.9 9,640 12,182 0.3 3.3 12,182 2004 5.1 3.7

58 Panama 13.7 23.1 4,325 7,278 1.1 2.2 7,278 2004 1.1 0.4

59 Antigua and Barbuda 0.9 1.0 10,794 12,586 3.9 1.5 12,586 b 2004 .. ..

60 Romania 73.2 183.9 3,374 8,480 .. 1.4 8,480 b 2004 72.3 11.9

61 Malaysia 118.3 255.8 4,753 10,276 4.1 3.5 10,276 2004 3.0 1.5

62 Bosnia and Herzegovina 8.5 27.5 2,183 7,032 .. 12.0 7,032 b 2004 .. ..

63 Mauritius 6.0 14.8 4,889 12,027 4.4 3.9 12,027 b 2004 6.3 4.7

Medium human development

64 Libyan Arab Jamahiriya 29.1 .. 5,073 .. .. .. .. .. 1.9 –2.2

65 Russian Federation 581.4 1,424.4 4,042 9,902 –1.2 –0.6 11,407 b 1989 59.4 10.9

66 Macedonia, TFYR 5.4 13.4 2,637 6,610 .. –0.4 7,607 b 1990 6.3 –0.4

67 Belarus 22.9 68.5 2,330 6,970 .. 1.6 6,970 b 2004 163.7 18.1

68 Dominica 0.3 0.4 3,794 5,643 3.4 1.4 6,454 b 2000 1.6 2.3

69 Brazil 604.0 1,507.1 3,284 8,195 0.7 1.2 8,195 2004 98.3 6.6

70 Colombia 97.7 325.9 c 2,176 7,256 c 1.4 0.5 7,256 2004 16.1 5.9

71 Saint Lucia 0.8 1.0 4,663 6,324 3.7 0.4 6,324 b 2004 2.5 4.7

72 Venezuela, RB 110.1 157.9 4,214 6,043 –0.9 –1.2 8,255 1977 39.3 21.8

73 Albania 7.6 15.5 2,439 4,978 1.3 4.8 4,978 b 2004 17.3 2.3

74 Thailand 161.7 515.3 2,539 8,090 5.0 2.6 8,090 2004 3.9 2.8

75 Samoa (Western) 0.4 1.0 2,042 5,613 1.5 4.9 5,640 b 2002 3.8 16.3

76 Saudi Arabia 250.6 331.1 c 10,462 13,825 c –2.3 –0.1 25,314 1977 0.5 0.3

77 Ukraine 64.8 303.4 1,366 6,394 –4.5 –3.2 9,959 b 1989 73.3 9.0

78 Lebanon 21.8 20.7 6,149 5,837 5.0 3.7 5,837 b 2004 .. ..

79 Kazakhstan 40.7 111.6 2,717 7,440 .. 1.7 7,440 b 2004 33.6 6.9

80 Armenia 3.1 12.4 1,017 4,101 .. 2.7 4,101 b 2004 31.4 8.1

81 China 1,931.7 7,642.3 f 1,490 5,896 f 8.4 8.9 5,896 2004 5.5 4.0

82 Peru 68.6 156.5 2,490 5,678 –0.5 2.1 5,999 1981 16.6 3.7

83 Ecuador 30.3 51.7 2,322 3,963 0.3 0.2 3,963 2004 36.0 2.7

84 Philippines 84.6 376.6 1,036 4,614 (.) 0.9 4,689 1982 6.7 6.0

85 Grenada 0.4 0.8 4,135 8,021 2.9 3.1 8,241 b 2003 2.0 ..

86 Jordan 11.5 25.5 2,117 4,688 0.5 0.5 5,339 1987 2.8 3.4

87 Tunisia 28.2 77.2 2,838 7,768 2.3 3.2 7,768 2004 3.8 3.6

88 Saint Vincent and the Grenadines 0.4 0.8 3,412 6,398 3.5 1.6 6,398 2004 1.8 2.9

89 Suriname 1.1 .. 2,484 .. .. .. .. .. 67.7 ..

90 Fiji 2.6 5.1 3,125 6,066 1.0 1.4 6,066 b 2004 3.1 2.8

91 Paraguay 7.3 29.0 c 1,220 4,813 c 0.4 –0.8 5,670 1981 11.5 4.3

92 Turkey 302.8 556.1 4,221 7,753 1.8 1.6 7,753 2004 68.4 8.6

93 Sri Lanka 20.1 85.2 1,033 4,390 3.3 3.8 4,390 2004 9.5 7.6

94 Dominican Republic 18.7 65.3 c 2,130 7,449 c 2.3 4.2 7,449 2004 9.8 51.5

95 Belize 1.1 1.9 3,870 6,747 3.2 2.6 6,895 2002 1.7 3.1

96 Iran, Islamic Rep. of 163.4 504.2 2,439 7,525 –0.1 2.3 8,679 1976 22.0 14.8

97 Georgia 5.2 12.8 1,151 2,844 –4.2 –1.0 6,514 1985 13.9 5.7

98 Maldives 0.8 .. 2,345 .. .. .. .. .. 4.6 6.4

99 Azerbaijan 8.5 34.5 1,026 4,153 .. 5.5 4,153 b 2004 76.8 6.7

100 Occupied Palestinian Territories 3.5 d .. 1,026 d .. .. .. .. .. .. ..

101 El Salvador 15.8 34.1 c 2,340 5,041 c 0.2 1.8 5,544 1978 6.2 4.5

102 Algeria 84.6 213.7 c 2,616 6,603 c 0.1 0.9 6,603 2004 11.6 3.6

103 Guyana 0.8 3.3 c 1,047 4,439 c 0.8 1.5 4,624 1997 5.6 4.7

104 Jamaica 8.9 11.0 3,352 4,163 0.6 –0.1 4,270 1991 17.3 13.6

105 Turkmenistan 6.2 20.9 g 1,294 4,584 g .. –4.4 6,585 b 1988 .. ..

106 Cape Verde 0.9 2.8 c 1,915 5,727 c 3.0 3.5 5,727 b 2004 4.2 –1.9
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107 Syrian Arab Republic 24.0 67.1 1,293 3,610 1.1 1.5 3,772 1998 4.9 ..

108 Indonesia 257.6 785.2 1,184 3,609 4.1 1.8 3,609 2004 13.5 6.2

109 Viet Nam 45.2 225.5 550 2,745 5.6 5.5 2,745 b 2004 3.0 7.8

110 Kyrgyzstan 2.2 9.9 433 1,935 –2.3 –1.3 2,658 b 1990 14.7 4.1

111 Egypt 78.8 305.9 1,085 4,211 2.6 2.5 4,211 2004 6.8 11.3

112 Nicaragua 4.6 19.5 c 847 3,634 c –2.3 0.1 7,429 1977 20.4 8.4

113 Uzbekistan 12.0 49.0 456 1,869 .. 1.3 1,869 b 2004 .. ..

114 Moldova, Rep. of 2.6 7.3 615 1,729 –6.1 –5.3 4,168 b 1989 17.0 12.5

115 Bolivia 8.8 24.5 974 2,720 (.) 1.2 2,763 1977 6.6 4.4

116 Mongolia 1.6 5.2 641 2,056 0.9 2.4 2,056 b 2004 26.3 8.2

117 Honduras 7.4 20.3 c 1,046 2,876 c 0.2 0.2 2,933 1979 15.7 8.1

118 Guatemala 27.5 53.0 c 2,233 4,313 c 0.4 1.3 4,327 2002 8.8 7.4

119 Vanuatu 0.3 0.6 c 1,526 3,051 c –0.2 –0.2 3,978 b 1984 2.7 1.4

120 Equatorial Guinea 3.2 9.4 c, g 6,572 20,510 c, g 17.0 30.4 20,510 b 2001 .. ..

121 South Africa 212.8 509.3 c 4,675 11,192 c –0.5 0.6 12,038 1981 7.7 1.4

122 Tajikistan 2.1 7.7 322 1,202 –6.8 –4.8 2,851 b 1988 .. ..

123 Morocco 50.0 128.5 1,678 4,309 1.4 1.1 4,309 2004 2.9 1.0

124 Gabon 7.2 9.0 5,306 6,623 –1.1 –0.1 12,107 1976 3.3 0.4

125 Namibia 5.7 14.9 c 2,843 7,418 c –0.8 1.3 8,939 b 1980 .. 4.1

126 India 691.2 3,389.7 c 640 3,139 c 3.4 4.0 3,139 2004 7.5 3.8

127 São Tomé and Principe 0.1 .. 407 .. .. .. .. .. .. ..

128 Solomon Islands 0.3 0.8 c 554 1,814 c 1.0 –2.7 2,778 1996 9.8 7.1

129 Cambodia 4.9 33.4 c 354 2,423 c .. 5.0 2,423 b 2004 4.0 3.9

130 Myanmar .. .. .. .. .. .. .. .. 25.7 4.5

131 Botswana 9.0 17.6 5,073 9,945 5.7 4.2 9,945 2004 9.4 6.9

132 Comoros 0.4 1.1 c 623 1,943 c –0.7 –0.5 2,263 b 1985 .. ..

133 Lao People’s Dem. Rep. 2.5 11.3 423 1,954 3.6 4.2 1,954 b 2004 29.0 10.5

134 Pakistan 96.1 338.4 632 2,225 2.9 1.6 2,225 2004 7.7 7.4

135 Bhutan 0.7 .. 751 .. .. .. .. .. 7.3 4.6

136 Ghana 8.9 48.5 c 409 2,240 c 0.6 1.9 2,240 2004 26.3 12.6

137 Bangladesh 56.6 260.4 406 1,870 1.7 2.5 1,870 2004 4.9 3.2

138 Nepal 6.7 39.6 252 1,490 2.0 2.1 1,490 2004 7.0 2.8

139 Papua New Guinea 3.9 14.7 c 677 2,543 c 0.6 0.5 2,891 1994 10.3 2.1

140 Congo 4.3 3.8 1,118 978 1.2 –0.2 1,355 1996 6.7 2.4

141 Sudan 21.1 69.2 c 594 1,949 c 1.6 3.4 1,949 2004 46.1 8.5

142 Timor-Leste 0.3 .. 367 .. .. .. .. .. .. ..

143 Madagascar 4.4 15.5 241 857 –1.6 –1.1 1,356 1975 15.1 13.8

144 Cameroon 14.4 34.9 897 2,174 –0.6 0.5 2,913 1986 5.5 ..

145 Uganda 6.8 41.1 c 245 1,478 c 2.5 3.5 1,478 b 2004 7.4 3.3

146 Swaziland 2.4 6.3 2,140 5,638 2.1 2.1 5,638 2004 9.2 ..

Low human development

147 Togo 2.1 9.2 c 344 1,536 c –1.1 (.) 2,218 1980 6.1 0.4

148 Djibouti 0.7 1.6 c 851 1,993 c .. –1.9 2,413 b 1995 .. ..

149 Lesotho 1.3 4.7 c 730 2,619 c 4.7 4.5 2,619 2004 8.7 ..

150 Yemen 12.8 17.9 631 879 .. 1.7 879 b 2004 20.8 ..

151 Zimbabwe 4.7 26.7 363 2,065 –0.3 –1.9 3,224 1998 36.1 ..

152 Kenya 16.1 38.1 481 1,140 (.) –0.6 1,247 1990 12.0 11.6

153 Mauritania 1.5 5.8 c 515 1,940 c 0.2 1.2 1,967 2001 5.6 10.4

154 Haiti 3.5 15.7 c, d 420 1,892 c, d –2.3 –2.2 3,423 1980 19.7 22.8

155 Gambia 0.4 2.9 c 281 1,991 c (.) 0.2 2,137 1986 4.8 14.2

156 Senegal 7.8 19.5 683 1,713 –0.1 0.9 1,725 1976 3.9 0.5

157 Eritrea 0.9 4.1 c 219 977 c .. 0.6 1,246 b 1997 .. ..

158 Rwanda 1.8 11.2 c 208 1,263 c –0.4 –0.1 1,451 1983 11.7 12.0

159 Nigeria 72.1 148.6 560 1,154 0.2 0.8 1,154 2004 24.5 15.0
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160 Guinea 3.9 20.1 421 2,180 0.7 1.0 2,197 b 2002 .. ..

161 Angola 19.5 33.8 c 1,258 2,180 c –0.7 –1.2 2,764 b 1992 446.2 37.3

162 Tanzania, U. Rep. of 10.9 25.4 288 674 0.8 1.1 674 b 2004 14.9 (.)

163 Benin 4.1 8.9 498 1,091 0.4 1.4 1,099 2003 6.0 0.9

164 Côte d’Ivoire 15.5 27.7 866 1,551 –2.1 –1.1 2,977 1978 5.6 1.4

165 Zambia 5.4 10.8 471 943 –2.0 –1.1 1,557 1976 42.4 18.0

166 Malawi 1.9 8.1 149 646 –0.4 0.9 733 1979 29.7 11.4

167 Congo, Dem. Rep. of the 6.6 39.4 c 119 705 c –4.8 –6.0 2,469 1975 496.4 4.1

168 Mozambique 6.1 24.0 c 313 1,237 c 2.6 4.2 1,237 b 2004 23.4 12.7

169 Burundi 0.7 4.9 c 90 677 c –0.8 –2.5 933 1991 13.9 12.6

170 Ethiopia 8.0 52.9 c 114 756 c –0.2 1.5 776 b 1983 4.0 3.3

171 Chad 4.2 19.7 c 447 2,090 c 0.7 2.1 2,090 2004 5.6 –5.4

172 Central African Republic 1.3 4.4 c 328 1,094 c –1.5 –0.6 1,761 1977 4.1 –2.1

173 Guinea-Bissau 0.3 1.1 c 182 722 c –0.3 –2.6 1,106 1997 22.1 0.9

174 Burkina Faso 4.8 15.0 c 376 1,169 c 0.9 1.3 1,169 2004 4.3 –0.4

175 Mali 4.9 13.1 371 998 0.2 2.5 998 2004 4.0 –3.1

176 Sierra Leone 1.1 3.0 202 561 –3.1 –5.5 1,151 1982 20.9 14.2

177 Niger 3.1 10.5 c 228 779 c –1.8 –0.7 1,322 1979 4.6 0.3

Developing countries 8,346.5 T 24,127.9 T 1,685 4,775 2.4 3.0 .. .. .. ..

Least developed countries 257.3 T 990.7 T 355 1,350 0.6 1.6 .. .. .. ..

Arab States 852.2 T 1,755.0 T 3,054 5,680 0.3 1.3 .. .. .. ..

East Asia and the Pacific 3,608.4 T 11,327.5 T 1,921 5,872 6.1 5.8 .. .. .. ..

Latin America and the Caribbean 2,028.0 T 4,350.2 T 3,755 7,964 0.6 1.1 .. .. .. ..

South Asia 1,041.3 T 4,650.6 T 697 3,072 2.5 3.3 .. .. .. ..

Sub-Saharan Africa 498.5 T 1,327.5 T 731 1,946 –0.6 0.3 .. .. .. ..

Central and Eastern Europe and the CIS 1,499.1 T 3,545.0 T 3,722 8,802 .. 0.9 .. .. .. ..

OECD 33,031.8 T 32,007.9 T 28,453 27,571 2.0 1.8 .. .. .. ..

High-income OECD 31,561.5 T 29,492.0 T 34,249 32,003 2.2 1.9 .. .. .. ..

High human development 34,046.5 T 33,777.4 T 26,999 26,568 2.0 1.8 .. .. .. ..

Medium human development 6,520.2 T 21,564.7 T 1,494 4,901 2.2 2.9 .. .. .. ..

Low human development 227.8 T 630.0 T 402 1,113 –0.7 0.2 .. .. .. ..

High income 32,590.4 T 30,746.4 T 33,266 31,331 2.1 1.8 .. .. .. ..

Middle income 7,155.3 T 20,386.4 T 2,388 6,756 2.0 2.8 .. .. .. ..

Low income 1,236.6 T 5,381.4 T 538 2,297 2.0 2.7 .. .. .. ..

World 40,850.4 T 55,970.3 T 6,588 8,833 1.4 1.4 .. .. .. ..

tabl
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Notes
a	 In theory, for the United States the value of GDP in 

purchasing power parity (PPP) US dollars should be 
the same as that in US dollars, but practical issues 
arising in the calculation of the PPP US dollar GDP 
prevent this.

b	 Data refer to a period shorter than that specified.
c	 Estimates are based on regression.
d	 Data refer to 2003.
e	 Data refer to 2002.
f	 Estimate based on a bilateral comparison between 

China and the United States (Ruoen and Kai 1995).
g	 Data refer to 2001.

Sources
Columns 1–4: World Bank 2006; aggregates 
calculated for the Human Development Report Office 
by the World Bank.
Columns 5 and 6: World Bank 2006; aggregates 
calculated for the Human Development Report Office 
by the World Bank using the least squares method.
Columns 7 and 8: based on GDP per capita (PPP 
US$) time series from World Bank 2006. 
Columns 9 and 10: calculated on the basis of data 
on the consumer price index from World Bank 2006.
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High human development

1 Norway 2000 c 3.9 9.6 37.2 23.4 6.1 3.9 25.8

2 Iceland .. .. .. .. .. .. .. ..

3 Australia 1994 c 2.0 5.9 41.3 25.4 12.5 7.0 35.2

4 Ireland 2000 c 2.9 7.4 42.0 27.2 9.4 5.6 34.3

5 Sweden 2000 c 3.6 9.1 36.6 22.2 6.2 4.0 25.0

6 Canada 2000 c 2.6 7.2 39.9 24.8 9.4 5.5 32.6

7 Japan 1993 c 4.8 10.6 35.7 21.7 4.5 3.4 24.9

8 United States 2000 c 1.9 5.4 45.8 29.9 15.9 8.4 40.8

9 Switzerland 2000 c 2.9 7.6 41.3 25.9 9.0 5.5 33.7

10 Netherlands 1999 c 2.5 7.6 38.7 22.9 9.2 5.1 30.9

11 Finland 2000 c 4.0 9.6 36.7 22.6 5.6 3.8 26.9

12 Luxembourg .. .. .. .. .. .. .. ..

13 Belgium 2000 c 3.4 8.5 41.4 28.1 8.2 4.9 33.0

14 Austria 2000 c 3.3 8.6 37.8 23.0 6.9 4.4 29.1

15 Denmark 1997 c 2.6 8.3 35.8 21.3 8.1 4.3 24.7

16 France 1995 c 2.8 7.2 40.2 25.1 9.1 5.6 32.7

17 Italy 2000 c 2.3 6.5 42.0 26.8 11.6 6.5 36.0

18 United Kingdom 1999 c 2.1 6.1 44.0 28.5 13.8 7.2 36.0

19 Spain 2000 c 2.6 7.0 42.0 26.6 10.3 6.0 34.7

20 New Zealand 1997 c 2.2 6.4 43.8 27.8 12.5 6.8 36.2

21 Germany 2000 c 3.2 8.5 36.9 22.1 6.9 4.3 28.3

22 Hong Kong, China (SAR) 1996 c 2.0 5.3 50.7 34.9 17.8 9.7 43.4

23 Israel 2001 c 2.1 5.7 44.9 28.8 13.4 7.9 39.2

24 Greece 2000 c 2.5 6.7 41.5 26.0 10.2 6.2 34.3

25 Singapore 1998 c 1.9 5.0 49.0 32.8 17.7 9.7 42.5

26 Korea, Rep. of 1998 c 2.9 7.9 37.5 22.5 7.8 4.7 31.6

27 Slovenia 1998–99 c 3.6 9.1 35.7 21.4 5.9 3.9 28.4

28 Portugal 1997 c 2.0 5.8 45.9 29.8 15.0 8.0 38.5

29 Cyprus .. .. .. .. .. .. .. ..

30 Czech Republic 1996 c 4.3 10.3 35.9 22.4 5.2 3.5 25.4

31 Barbados .. .. .. .. .. .. .. ..

32 Malta .. .. .. .. .. .. .. ..

33 Kuwait .. .. .. .. .. .. .. ..

34 Brunei Darussalam .. .. .. .. .. .. .. ..

35 Hungary 2002 d 4.0 9.5 36.5 22.2 5.5 3.8 26.9

36 Argentina 2003 c, e 1.1 3.2 56.8 39.6 34.5 17.6 52.8

37 Poland 2002 d 3.1 7.5 42.2 27.0 8.8 5.6 34.5

38 Chile 2000 c 1.2 3.3 62.2 47.0 40.6 18.7 57.1

39 Bahrain .. .. .. .. .. .. .. ..

40 Estonia 2003 d 2.5 6.7 42.8 27.6 10.8 6.4 35.8

41 Lithuania 2003 d 2.7 6.8 43.2 27.7 10.4 6.3 36.0

42 Slovakia 1996 c 3.1 8.8 34.8 20.9 6.7 4.0 25.8

43 Uruguay 2003 c, e 1.9 5.0 50.5 34.0 17.9 10.2 44.9

44 Croatia 2001 d 3.4 8.3 39.6 24.5 7.3 4.8 29.0

45 Latvia 2003 d 2.5 6.6 44.7 29.1 11.6 6.8 37.7

46 Qatar .. .. .. .. .. .. .. ..

47 Seychelles .. .. .. .. .. .. .. ..

48 Costa Rica 2001 c 1.3 3.9 54.8 38.4 30.0 14.2 49.9

49 United Arab Emirates .. .. .. .. .. .. .. ..

50 Cuba .. .. .. .. .. .. .. ..

51 Saint Kitts and Nevis .. .. .. .. .. .. .. ..

52 Bahamas .. .. .. .. .. .. .. ..

53 Mexico 2002 d 1.6 4.3 55.1 39.4 24.6 12.8 49.5
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Inequality in income or expenditure

54 Bulgaria 2003 d 3.4 8.7 38.3 23.9 7.0 4.4 29.2

55 Tonga .. .. .. .. .. .. .. ..

56 Oman .. .. .. .. .. .. .. ..

57 Trinidad and Tobago 1992 c 2.1 5.5 45.9 29.9 14.4 8.3 40.3

58 Panama 2002 c 0.8 2.5 60.3 43.6 54.7 23.9 56.4

59 Antigua and Barbuda .. .. .. .. .. .. .. ..

60 Romania 2003 d 3.3 8.1 39.2 24.4 7.5 4.9 31.0

61 Malaysia 1997 c 1.7 4.4 54.3 38.4 22.1 12.4 49.2

62 Bosnia and Herzegovina 2001 d 3.9 9.5 35.8 21.4 5.4 3.8 26.2

63 Mauritius .. .. .. .. .. .. .. ..

Medium human development

64 Libyan Arab Jamahiriya .. .. .. .. .. .. .. ..

65 Russian Federation 2002 d 2.4 6.1 46.6 30.6 12.7 7.6 39.9

66 Macedonia, TFYR 2003 d 2.4 6.1 45.5 29.6 12.5 7.5 39.0

67 Belarus 2002 d 3.4 8.5 38.3 23.5 6.9 4.5 29.7

68 Dominica .. .. .. .. .. .. .. ..

69 Brazil 2003 c 0.8 2.6 62.1 45.8 57.8 23.7 58.0

70 Colombia 2003 c 0.7 2.5 62.7 46.9 63.8 25.3 58.6

71 Saint Lucia .. .. .. .. .. .. .. ..

72 Venezuela, RB 2000 c 1.6 4.7 49.3 32.8 20.4 10.6 44.1

73 Albania 2002 d 3.8 9.1 37.4 22.4 5.9 4.1 28.2

74 Thailand 2002 d 2.7 6.3 49.0 33.4 12.6 7.7 42.0

75 Samoa (Western) .. .. .. .. .. .. .. ..

76 Saudi Arabia .. .. .. .. .. .. .. ..

77 Ukraine 2003 d 3.9 9.2 37.5 23.0 5.9 4.1 28.1

78 Lebanon .. .. .. .. .. .. .. ..

79 Kazakhstan 2003 d 3.0 7.4 41.5 25.9 8.5 5.6 33.9

80 Armenia 2003 d 3.6 8.5 42.8 29.0 8.0 5.0 33.8

81 China 2001 d 1.8 4.7 50.0 33.1 18.4 10.7 44.7

82 Peru 2002 c 1.1 3.2 58.7 43.2 40.5 18.6 54.6

83 Ecuador 1998 d 0.9 3.3 58.0 41.6 44.9 17.3 43.7

84 Philippines 2000 d 2.2 5.4 52.3 36.3 16.5 9.7 46.1

85 Grenada .. .. .. .. .. .. .. ..

86 Jordan 2002–03 d 2.7 6.7 46.3 30.6 11.3 6.9 38.8

87 Tunisia 2000 d 2.3 6.0 47.3 31.5 13.4 7.9 39.8

88 Saint Vincent and the Grenadines .. .. .. .. .. .. .. ..

89 Suriname .. .. .. .. .. .. .. ..

90 Fiji .. .. .. .. .. .. .. ..

91 Paraguay 2002 c 0.6 2.2 61.3 45.4 73.4 27.8 57.8

92 Turkey 2003 d 2.0 5.3 49.7 34.1 16.8 9.3 43.6

93 Sri Lanka 1999–00 d 3.4 8.3 42.2 27.8 8.1 5.1 33.2

94 Dominican Republic 2003 c 1.4 3.9 56.8 41.3 30.0 14.4 51.7

95 Belize .. .. .. .. .. .. .. ..

96 Iran, Islamic Rep. of 1998 d 2.0 5.1 49.9 33.7 17.2 9.7 43.0

97 Georgia 2003 d 2.0 5.6 46.4 30.3 15.4 8.3 40.4

98 Maldives .. .. .. .. .. .. .. ..

99 Azerbaijan 2002 d 5.4 12.2 31.1 18.0 3.3 2.6 19.0

100 Occupied Palestinian Territories .. .. .. .. .. .. .. ..

101 El Salvador 2002 c 0.7 2.7 55.9 38.8 57.5 20.9 52.4

102 Algeria 1995 d 2.8 7.0 42.6 26.8 9.6 6.1 35.3

103 Guyana .. .. .. .. .. .. .. ..

104 Jamaica 2000 d 2.7 6.7 46.0 30.3 11.4 6.9 37.9

105 Turkmenistan 1998 d 2.6 6.1 47.5 31.7 12.3 7.7 40.8

106 Cape Verde .. .. .. .. .. .. .. ..
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107 Syrian Arab Republic .. .. .. .. .. .. .. ..

108 Indonesia 2002 d 3.6 8.4 43.3 28.5 7.8 5.2 34.3

109 Viet Nam 2002 d 3.2 7.5 45.4 29.9 9.4 6.0 37.0

110 Kyrgyzstan 2003 d 3.8 8.9 39.4 24.3 6.4 4.4 30.3

111 Egypt 1999–00 d 3.7 8.6 43.6 29.5 8.0 5.1 34.4

112 Nicaragua 2001 d 2.2 5.6 49.3 33.8 15.5 8.8 43.1

113 Uzbekistan 2000 d 3.6 9.2 36.3 22.0 6.1 4.0 26.8

114 Moldova, Rep. of 2003 d 3.2 7.8 41.4 26.4 8.2 5.3 33.2

115 Bolivia 2002 c 0.3 1.5 63.0 47.2 168.1 42.3 60.1

116 Mongolia 1998 d 2.1 5.6 51.2 37.0 17.8 9.1 30.3

117 Honduras 2003 c 1.2 3.4 58.3 42.2 34.2 17.2 53.8

118 Guatemala 2002 c 0.9 2.9 59.5 43.4 48.2 20.3 55.1

119 Vanuatu .. .. .. .. .. .. .. ..

120 Equatorial Guinea .. .. .. .. .. .. .. ..

121 South Africa 2000 d 1.4 3.5 62.2 44.7 33.1 17.9 57.8

122 Tajikistan 2003 d 3.3 7.9 40.8 25.6 7.8 5.2 32.6

123 Morocco 1998–99 d 2.6 6.5 46.6 30.9 11.7 7.2 39.5

124 Gabon .. .. .. .. .. .. .. ..

125 Namibia 1993 c 0.5 1.4 78.7 64.5 128.8 56.1 74.3

126 India 1999–00 d 3.9 8.9 43.3 28.5 7.3 4.9 32.5

127 São Tomé and Principe .. .. .. .. .. .. .. ..

128 Solomon Islands .. .. .. .. .. .. .. ..

129 Cambodia 1997 d 2.9 6.9 47.6 33.8 11.6 6.9 40.4

130 Myanmar .. .. .. .. .. .. .. ..

131 Botswana 1993 d 0.7 2.2 70.3 56.6 77.6 31.5 63.0

132 Comoros .. .. .. .. .. .. .. ..

133 Lao People’s Dem. Rep. 2002 d 3.4 8.1 43.3 28.5 8.3 5.4 34.6

134 Pakistan 2002 d 4.0 9.3 40.3 26.3 6.5 4.3 30.6

135 Bhutan .. .. .. .. .. .. .. ..

136 Ghana 1998–99 d 2.1 5.6 46.6 30.0 14.1 8.4 40.8

137 Bangladesh 2000 d 3.9 9.0 41.3 26.7 6.8 4.6 31.8

138 Nepal 2003–04 d 2.6 6.0 54.6 40.6 15.8 9.1 47.2

139 Papua New Guinea 1996 d 1.7 4.5 56.5 40.5 23.8 12.6 50.9

140 Congo .. .. .. .. .. .. .. ..

141 Sudan .. .. .. .. .. .. .. ..

142 Timor-Leste .. .. .. .. .. .. .. ..

143 Madagascar 2001 d 1.9 4.9 53.5 36.6 19.2 11.0 47.5

144 Cameroon 2001 d 2.3 5.6 50.9 35.4 15.7 9.1 44.6

145 Uganda 1999 d 2.3 5.9 49.7 34.9 14.9 8.4 43.0

146 Swaziland 1994 c 1.0 2.7 64.4 50.2 49.7 23.8 60.9

Low human development

147 Togo .. .. .. .. .. .. .. ..

148 Djibouti .. .. .. .. .. .. .. ..

149 Lesotho 1995 d 0.5 1.5 66.5 48.3 105.0 44.2 63.2

150 Yemen 1998 d 3.0 7.4 41.2 25.9 8.6 5.6 33.4

151 Zimbabwe 1995 d 1.8 4.6 55.7 40.3 22.0 12.0 50.1

152 Kenya 1997 d 2.5 6.0 49.1 33.9 13.6 8.2 42.5

153 Mauritania 2000 d 2.5 6.2 45.7 29.5 12.0 7.4 39.0

154 Haiti 2001 c 0.7 2.4 63.4 47.7 71.7 26.6 59.2

155 Gambia 1998 d 1.8 4.8 53.4 37.0 20.2 11.2 50.2

156 Senegal 1995 d 2.6 6.4 48.2 33.5 12.8 7.5 41.3

157 Eritrea .. .. .. .. .. .. .. ..

158 Rwanda 1983–85 d 4.2 9.7 39.1 24.2 5.8 4.0 28.9

159 Nigeria 2003 d 1.9 5.0 49.2 33.2 17.8 9.7 43.7
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160 Guinea 1994 d 2.6 6.4 47.2 32.0 12.3 7.3 40.3

161 Angola .. .. .. .. .. .. .. ..

162 Tanzania, U. Rep. of 2000–01 d 2.9 7.3 42.4 26.9 9.2 5.8 34.6

163 Benin 2003 d 3.1 7.4 44.5 29.0 9.4 6.0 36.5

164 Côte d’Ivoire 2002 d 2.0 5.2 50.7 34.0 16.6 9.7 44.6

165 Zambia 2002–03 d 2.4 6.1 48.8 33.7 13.9 8.0 42.1

166 Malawi 1997 d 1.9 4.9 56.1 42.2 22.7 11.6 50.3

167 Congo, Dem. Rep. of the .. .. .. .. .. .. .. ..

168 Mozambique 1996–97 d 2.5 6.5 46.5 31.7 12.5 7.2 39.6

169 Burundi 1998 d 1.7 5.1 48.0 32.8 19.3 9.5 42.4

170 Ethiopia 1999–00 d 3.9 9.1 39.4 25.5 6.6 4.3 30.0

171 Chad .. .. .. .. .. .. .. ..

172 Central African Republic 1993 d 0.7 2.0 65.0 47.7 69.2 32.7 61.3

173 Guinea-Bissau 1993 d 2.1 5.2 53.4 39.3 19.0 10.3 47.0

174 Burkina Faso 2003 d 2.8 6.9 47.2 32.2 11.6 6.9 39.5

175 Mali 1994 d 1.8 4.6 56.2 40.4 23.1 12.2 50.5

176 Sierra Leone 1989 d 0.5 1.1 63.4 43.6 87.2 57.6 62.9

177 Niger 1995 d 0.8 2.6 53.3 35.4 46.0 20.7 50.5

notes
	 Because the underlying household surveys differ 

in method and in the type of data collected, the 
distribution data are not strictly comparable across 
countries.

a	 Data show the ratio of the income or expenditure 
share of the richest group to that of the poorest. 
Because of rounding, results may differ from ratios 
calculated using the income or expenditure shares 
in columns 2–5.

b	 A value of 0 represents perfect equality, and a value 
of 100 perfect inequality.

c	 Data refer to income shares by percentiles of 
population, ranked by per capita income.

d	 Data refer to expenditure shares by percentiles of 
population, ranked by per capita expenditure.

e	 Data refer to urban areas only.

Sources
Columns 1–5 and 8: World Bank 2006.
Columns 6 and 7: calculated on the basis of data on 
income or expenditure from World Bank 2006.
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High human development

1 Norway 34 30 40 44 67 77 32 19 12 18 130

2 Iceland 33 43 35 37 91 82 8 17 10 6 ..

3 Australia 17 21 b 17 18 b 71 58 26 25 12 14 96

4 Ireland 52 65 57 80 26 10 70 86 41 34 94

5 Sweden 29 38 30 46 16 14 83 81 13 17 98

6 Canada 26 34 b 26 38 b 36 35 59 60 14 14 99

7 Japan 9 10 b 10 12 b 3 3 96 93 24 24 116

8 United States 11 14 b 10 10 b 21 14 75 82 34 32 112

9 Switzerland 34 37 b 36 44 b 6 7 94 93 12 22 ..

10 Netherlands 51 60 54 65 37 30 59 70 16 29 99

11 Finland 24 32 23 37 17 16 83 83 8 21 99

12 Luxembourg 100 125 104 146 .. 13 .. 86 .. 10 ..

13 Belgium 69 81 71 84 19 18 77 81 .. 8 ..

14 Austria 37 46 38 51 12 15 88 84 8 12 ..

15 Denmark 31 38 36 43 35 31 60 66 15 20 110

16 France 23 26 21 26 23 17 77 83 16 19 ..

17 Italy 20 26 20 27 11 11 88 88 8 8 132

18 United Kingdom 27 28 24 25 19 18 79 76 24 24 99

19 Spain 20 29 16 26 24 21 75 77 6 7 121

20 New Zealand 27 29 b 27 29 b 72 65 26 31 10 14 121

21 Germany 25 33 25 38 10 9 89 84 11 17 112

22 Hong Kong, China (SAR) 124 184 132 193 7 3 92 96 .. 32 99

23 Israel 45 49 35 44 13 5 87 94 10 19 118

24 Greece 28 29 18 21 46 38 54 59 2 11 79

25 Singapore .. .. .. .. 27 13 72 84 40 59 70

26 Korea, Rep. of 29 40 28 44 6 8 94 92 18 33 75

27 Slovenia 79 61 91 60 .. 10 .. 90 .. 6 ..

28 Portugal 39 38 33 31 19 15 80 85 4 9 .. 

29 Cyprus 57 .. 52 .. 42 35 58 65 8 22 ..

30 Czech Republic 43 72 45 72 .. 10 .. 90 .. 13 ..

31 Barbados 52 54 b 49 49 b 55 47 43 52 .. 15 ..

32 Malta 99 83 85 76 7 9 93 90 44 58 ..

33 Kuwait 58 33 45 60 94 .. 6 .. 3 .. ..

34 Brunei Darussalam .. .. .. .. 97 88 b 3 12 b .. 5 b ..

35 Hungary 29 68 31 64 35 11 63 88 .. 29 84

36 Argentina 5 18 10 25 71 70 29 29 .. 8 103

37 Poland 22 41 29 39 .. 19 .. 81 .. 3 459

38 Chile 31 30 35 36 87 86 11 13 5 5 47

39 Bahrain 95 64 116 82 54 90 45 10 .. 3 ..

40 Estonia .. 86 .. 78 .. 22 .. 77 .. 14 ..

41 Lithuania 61 61 52 54 .. 42 .. 58 .. 5 ..

42 Slovakia 36 79 27 77 .. 14 .. 86 .. 5 ..

43 Uruguay 18 28 24 30 61 68 39 32 .. 2 77

44 Croatia .. 56 .. 47 .. 27 .. 72 .. 13 ..

45 Latvia 49 60 48 44 .. 36 .. 61 .. 5 ..

46 Qatar .. .. .. .. 82 87 18 13 .. 1 ..

47 Seychelles 67 96 62 94 74 93 26 6 .. 10 .. 

48 Costa Rica 41 49 35 46 66 37 27 63 .. 37 125

49 United Arab Emirates 41 65 66 82 .. .. .. .. .. .. ..

50 Cuba .. .. .. .. .. .. .. .. .. .. ..

51 Saint Kitts and Nevis 83 63 52 50 .. 18 b .. 82 b .. 1 b ..

52 Bahamas .. .. .. .. .. .. .. .. .. .. ..

53 Mexico 20 32 19 30 56 20 43 80 8 21 32
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54 Bulgaria 37 69 33 58 .. 33 .. 62 .. 4 ..

55 Tonga 65 .. 34 .. .. .. 24 .. .. .. ..

56 Oman 28 43 47 57 94 87 5 12 2 1 ..

57 Trinidad and Tobago 29 48 45 60 73 65 b 27 35 b .. 1 b ..

58 Panama 79 65 87 63 78 90 21 10 .. 2 81

59 Antigua and Barbuda 87 69 c 89 61 c .. .. .. .. .. .. ..

60 Romania 26 46 17 37 26 17 73 82 2 3 ..

61 Malaysia 72 100 75 121 46 23 54 76 38 55 138

62 Bosnia and Herzegovina .. 55 .. 26 .. .. .. .. .. .. ..

63 Mauritius 71 56 64 56 34 28 66 71 1 4 96

Medium human development

64 Libyan Arab Jamahiriya 31 36 c 40 47 c .. .. .. .. .. .. ..

65 Russian Federation 18 22 18 35 .. 62 .. 21 .. 9 ..

66 Macedonia, TFYR 36 61 26 40 .. 23 .. 77 .. 1 ..

67 Belarus 44 74 46 68 .. 39 .. 60 .. 3 ..

68 Dominica 81 61 55 48 65 42 35 58 .. 8 ..

69 Brazil 7 13 8 18 47 46 52 54 7 12 149

70 Colombia 15 22 21 21 74 62 25 38 .. 6 83

71 Saint Lucia 84 69 b 73 56 b 68 71 32 28 .. 20 ..

72 Venezuela, RB 20 20 39 36 90 88 10 12 4 3 70

73 Albania 23 43 15 21 .. 18 .. 82 .. 1 ..

74 Thailand 42 66 34 71 36 22 b 63 75 b 21 30 b 61

75 Samoa (Western) .. 48 .. 26 90 23 10 77 .. (.) ..

76 Saudi Arabia 32 25 41 53 92 88 c 8 12 c .. 2 c ..

77 Ukraine 29 54 28 61 .. 32 c .. 67 c .. 5 c ..

78 Lebanon 100 41 18 21 .. 31 b .. 68 b .. 2 b ..

79 Kazakhstan .. 46 .. 55 .. 84 .. 16 .. 2 ..

80 Armenia 46 53 35 39 .. 38 .. 62 .. 1 ..

81 China 16 31 19 34 27 8 72 91 .. 30 78

82 Peru 14 18 16 21 82 80 18 20 .. 2 45

83 Ecuador 32 29 33 27 98 91 2 9 (.) 7 51

84 Philippines 33 51 28 52 31 10 38 55 .. 64 84

85 Grenada 63 71 b 42 (.) 66 54 b 34 46 b .. 5 b ..

86 Jordan 93 80 62 48 44 28 56 72 7 5 99

87 Tunisia 51 48 44 45 31 22 69 78 2 5 80

88 Saint Vincent and the Grenadines 77 66 66 43 .. 81 .. 19 .. 8 ..

89 Suriname 44 64 b 42 28 b 26 .. 74 .. .. .. ..

90 Fiji 67 .. 62 .. 64 55 35 45 12 1 ..

91 Paraguay 39 37 33 36 .. 87 10 13 (.) 7 164 b

92 Turkey 18 35 13 29 32 15 68 85 1 2 94

93 Sri Lanka 38 45 29 36 42 26 54 74 1 1 119

94 Dominican Republic 44 49 34 50 .. .. .. .. .. .. 54

95 Belize 60 65 b 62 52 b .. 86 b 15 13 b .. 3 b ..

96 Iran, Islamic Rep. of 24 30 22 32 .. 91 b .. 9 b .. 2 b ..

97 Georgia 46 47 40 31 .. 63 .. 37 .. 38 ..

98 Maldives 64 83 24 95 .. 74 .. 26 .. 1 ..

99 Azerbaijan 39 74 44 50 .. 89 .. 10 .. 2 ..

100 Occupied Palestinian Territories .. 49 b .. 10 b .. .. .. .. .. .. ..

101 El Salvador 31 44 19 27 62 40 38 60 .. 4 97

102 Algeria 25 26 23 40 97 98 3 2 .. 1 75

103 Guyana 80 106 63 96 .. 70 .. 30 .. (.) ..

104 Jamaica 52 58 48 41 30 35 c 70 65 c .. (.) c ..

105 Turkmenistan .. 57 .. 66 .. .. .. .. .. .. ..

106 Cape Verde 44 64 13 31 .. .. .. 88 b .. .. 91
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107 Syrian Arab Republic 28 34 28 35 64 87 36 11 .. 1 ..

108 Indonesia 24 27 25 31 65 44 35 56 1 16 ..

109 Viet Nam 45 74 36 66 .. 46 b .. 53 b .. 6 b ..

110 Kyrgyzstan 50 53 29 43 .. 57 .. 43 .. 2 b ..

111 Egypt 33 29 20 29 57 64 42 31 .. 1 50

112 Nicaragua 46 54 25 26 92 89 8 11 .. 6 56

113 Uzbekistan 48 33 29 40 .. .. .. .. .. .. ..

114 Moldova, Rep. of 51 82 48 51 .. 64 .. 36 .. 4 ..

115 Bolivia 24 26 23 31 95 86 5 14 .. 9 58

116 Mongolia 53 87 24 75 .. 62 b .. 38 b .. (.) b ..

117 Honduras 40 54 b 36 37 b 91 73 b 9 27 b .. 2 b 79

118 Guatemala 25 32 21 18 76 58 24 42 .. 7 70

119 Vanuatu 77 .. 49 .. .. .. 13 .. 20 .. ..

120 Equatorial Guinea 70 .. 32 .. .. .. .. .. .. .. ..

121 South Africa 19 27 24 27 .. 42 .. 58 .. 6 95

122 Tajikistan 35 65 28 46 .. .. .. .. .. .. ..

123 Morocco 32 39 26 33 48 31 52 69 .. 10 109

124 Gabon 31 40 46 61 .. 93 .. 7 .. 15 41

125 Namibia 67 45 52 46 .. 58 b .. 41 b .. 3 b 87

126 India 9 23 7 19 28 26 70 73 2 5 106

127 São Tomé and Principe 72 95 14 39 .. .. .. .. .. .. ..

128 Solomon Islands 73 44 b 47 42 b .. .. .. .. .. .. ..

129 Cambodia 13 76 6 65 .. 3 .. 97 .. (.) ..

130 Myanmar 5 .. 3 .. .. .. .. .. .. .. ..

131 Botswana 50 32 55 40 .. .. .. .. .. .. 110

132 Comoros 35 31 14 16 .. .. .. .. .. .. 52

133 Lao People’s Dem. Rep. 25 42 12 29 .. .. .. .. .. .. ..

134 Pakistan 23 15 16 16 21 15 79 85 (.) 1 65

135 Bhutan 32 43 c 28 22 c .. .. .. .. .. .. ..

136 Ghana 26 54 17 35 .. 85 b .. 14 b .. 4 b 59

137 Bangladesh 14 21 6 15 .. 10 77 90 (.) (.) 64

138 Nepal 22 31 11 17 .. 26 b 83 74 b .. (.) b ..

139 Papua New Guinea 49 60 b 41 71 b 89 94 b 10 6 b .. 39 b ..

140 Congo 46 57 54 84 .. .. .. .. .. .. 125

141 Sudan .. 21 .. 18 .. 98 b .. 2 b .. (.) b ..

142 Timor-Leste .. .. .. .. .. .. .. .. .. .. ..

143 Madagascar 28 48 17 32 85 76 14 22 8 1 99

144 Cameroon 17 26 20 26 91 95 9 5 3 1 140

145 Uganda 19 28 7 14 .. 85 .. 15 .. 13 ..

146 Swaziland 87 92 75 84 .. 23 c .. 76 c .. 1 c 94

Low human development

147 Togo 45 47 33 34 89 53 9 47 .. (.) 25

148 Djibouti .. .. .. .. 44 .. 8 .. .. .. ..

149 Lesotho 122 105 17 48 .. .. .. .. .. .. 69

150 Yemen 20 34 14 25 .. 97 .. 3 .. 13 ..

151 Zimbabwe 23 44 23 36 68 72 31 28 2 1 123

152 Kenya 31 32 26 26 70 79 30 21 4 3 91

153 Mauritania 61 70 46 29 .. .. .. .. .. .. 131

154 Haiti 20 47 b 18 16 b 15 .. 85 .. 14 .. 39

155 Gambia 72 52 60 42 .. 73 b .. 27 b .. 3 b 63

156 Senegal 30 40 25 28 77 61 23 39 .. 6 60

157 Eritrea .. 86 .. 13 .. .. .. .. .. .. ..

158 Rwanda 14 27 6 10 .. 90 b .. 10 b .. 25 b 156

159 Nigeria 29 37 43 55 .. 98 b .. 2 b .. 2 b 68

tabl
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HDI rank

Imports of goods 
and services

(% of GDP)

Exports of goods 
and services

(% of GDP)

Primary exports
(% of merchandise 

exports)

Manufactured exports
(% of merchandise 

exports)

High-technology 
exports

(% of manufactured 
exports)

Terms of 
trade

(1980=100) a

1990 2004 1990 2004 1990 2004 1990 2004 1990 2004 2004
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The structure of trade

Notes
a	 The ratio of the export price index to the import 

price index measured relative to the base year 
1980. A value of more than 100 means that the 
price of exports has risen relative to the price of 
imports.

b	 Data refer to 2003.
c	 Data refer to 2002.

Sources
Columns 1–10: World Bank 2006, based on data 
from United Nations Conference on Trade and 
Development; aggregates calculated for the Human 
Development Report Office by the World Bank.
Column 11: calculated on the basis of data on terms 
of trade from World Bank 2006.

160 Guinea 31 23 31 21 .. 75 c .. 25 c .. (.) c ..

161 Angola 21 55 39 71 100 .. (.) .. .. .. ..

162 Tanzania, U. Rep. of 37 29 13 19 .. 80 .. 20 .. 2 ..

163 Benin 26 26 14 15 .. 91 c .. 9 c .. 2 c 108

164 Côte d’Ivoire 27 38 32 48 .. 78 b .. 20 b .. 8 b 60

165 Zambia 37 27 36 20 .. 90 .. 10 .. 1 53

166 Malawi 33 49 24 27 93 84 7 16 4 2 50

167 Congo, Dem. Rep. of the 29 22 c 30 19 c .. .. .. .. .. .. 112

168 Mozambique 36 38 8 30 .. 96 c .. 3 c .. 9 c 39

169 Burundi 28 25 8 9 .. 95 .. 5 .. 6 36

170 Ethiopia 12 40 8 19 .. 89 b .. 11 b .. (.) b ..

171 Chad 28 36 13 52 .. .. .. .. .. .. 93

172 Central African Republic 28 16 15 11 .. 63 b .. 37 b .. (.) b 38

173 Guinea-Bissau 37 49 10 35 .. .. .. .. .. .. 75

174 Burkina Faso 24 23 11 9 .. 92 .. 8 .. 10 150

175 Mali 34 36 17 28 .. .. 2 .. .. .. 97 b

176 Sierra Leone 24 39 22 23 .. .. .. 7 c .. 31 c ..

177 Niger 22 26 15 16 .. 91 b .. 8 b .. 3 b 57

Developing countries 24 36 25 39 38 22 59 74 .. 24 ..

Least developed countries 22 32 13 23 84 66 .. .. .. .. ..

Arab States 38 36 38 48 73 75 .. .. .. .. ..

East Asia and the Pacific 33 52 34 56 23 11 73 86 .. 33 ..

Latin America and the Caribbean 15 23 17 26 65 46 36 56 7 13 ..

South Asia 13 23 11 21 27 24 71 76 .. 4 ..

Sub-Saharan Africa 26 34 27 33 73 70 .. 32 b .. 4 ..

Central and Eastern Europe and the CIS 28 44 29 46 32 13 .. 55 .. 10 ..

OECD 18 b 22 b 17 21 b 20 17 77 80 18 18 ..

High-income OECD 18 b 21 b 17 20 b 19 17 78 80 19 18 ..

High human development 19 b 23 b 19 23 b 20 17 76 80 18 19 ..

Medium human development 19 29 19 31 49 25 50 60 .. 17 ..

Low human development 29 37 27 36 74 71 .. 8 b .. 3 ..

High income 19 b 22 b 18 22 b 19 16 77 80 18 19 ..

Middle income 21 32 22 35 53 26 50 64 .. 20 ..

Low income 17 27 13 24 38 30 .. 50 b .. 4 ..

World 19 b 24 b 19 24 b 23 18 72 77 18 19 ..

tabl
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HDI rank

	 MDG
Net official development 

assistance (ODA) disbursed

ODA per capita of 
donor country

(2004 US$)

MDG
ODA to least 	

developed countries b

(% of total)

MDG
ODA to basic 

social services c

(% of total allocable 
by sector)

MDG
Untied bilateral ODA

(% of total)

Total a

(US$ 
millions) As % of GNI

2004 1990 d 2004 1990 2004 1990 2004 1995/96 e 2003/04 e 1990 2004
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High human development

1 Norway 2,199 1.17 0.87 396 477 44 38 10.7 18.0 61 100

3 Australia 1,460 0.34 0.25 70 73 18 24 5.9 15.8 33 77

4 Ireland 607 0.16 0.39 26 152 37 53 0.5 28.9 .. 100

5 Sweden 2,722 0.91 0.78 257 302 39 28 14.2 16.0 87 87

6 Canada 2,599 0.44 0.27 103 81 30 27 8.9 29.0 47 57

7 Japan 8,922 0.31 0.19 94 70 19 19 2.0 5.4 89 94

8 United States 19,705 0.21 0.17 61 67 22 23 19.0 19.1 .. ..

9 Switzerland 1,545 0.32 0.41 149 210 43 26 6.5 8.4 78 97

10 Netherlands 4,204 0.92 0.73 244 258 33 35 11.7 18.1 56 87

11 Finland 680 0.65 0.37 174 130 38 25 8.9 15.3 31 ..

12 Luxembourg 236 0.21 0.83 101 524 39 37 .. 20.7 .. ..

13 Belgium 1,463 0.46 0.41 120 141 41 44 9.2 14.7 .. 93

14 Austria 678 0.11 0.23 28 83 63 25 2.6 12.6 32 52

15 Denmark 2,037 0.94 0.85 305 377 39 36 13.1 23.6 .. 89

16 France 8,473 0.60 0.41 160 137 33 37 .. 10.0 64 94

17 Italy 2,462 0.31 0.15 75 43 41 32 7.3 18.4 22 ..

18 United Kingdom 7,883 0.27 0.36 70 131 32 38 24.4 31.8 .. 100

19 Spain 2,437 0.20 0.24 33 56 20 17 8.3 13.8 .. 68

20 New Zealand 212 0.23 0.23 41 52 19 31 1.7 19.1 100 81

21 Germany 7,534 0.42 0.28 124 91 28 31 8.8 12.7 62 92

24 Greece 465 .. 0.23 .. 42 .. 14 19.3 20.6 .. 23

28 Portugal 1,031 0.24 0.63 25 100 70 85 4.2 2.8 .. 99

DAC 79,553 T 0.33 0.26 91 91 29 30 8.1 16.0 .. ..

notes
	 This table presents data for members of the 

Development Assistance Committee (DAC) of 
the Organisation for Economic Co-operation and 
Development (OECD).

a	 Some non-DAC countries and areas also provide 
ODA. According to OECD-DAC 2006b, net ODA 
disbursed in 2004 by Czech Republic, Hungary, 
Iceland, Israel, Republic of Korea, Kuwait, Poland, 
Saudi Arabia, Slovakia, Turkey, United Arab 
Emirates and other small donors, including Estonia, 
Latvia and Lithuania, totaled $3,741 million. China 
also provides aid but does not disclose the amount.

b	 Includes imputed multilateral flows that make 
allowance for contributions through multilateral 
organizations. These are calculated using the 
geographic distribution of disbursements for the 
year specified.

c	 Data refer to the share of sector-allocable 
ODA; they exclude technical cooperation and 
administrative costs.

d	 Data for individual countries (but not the DAC 
average) include forgiveness of non-ODA claims.

e	 Data refer to the average for the years specified.

Source
All columns: OECD-DAC 2006a.

tabl
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. . . to have access to the resources needed for a decent standard of living . . .



Official development assistance 
(ODA) received a

(net disbursements)

	 MDG
Total debt service

HDI rank

As % of GDP

As % of exports of 
goods, services 
and net income 

from abroad

Total
(US$ 

millions)

Per 
capita
(US$) As % of GDP

Net foreign direct 
investment inflows b

(% of GDP)

Other private 
flows b, c

(% of GDP)

2004 2004 1990 2004 1990 2004 1990 2004 1990 2004 1990 2004
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High human development

22 Hong Kong, China (SAR) 7.0 d 1.0 d 0.1 (.) d .. 20.9 .. .. .. .. .. ..

23 Israel 478.9 d 72.6 d 2.6 0.4 d 0.3 1.4 .. .. .. .. .. ..

25 Singapore 9.2 d 2.2 d (.) (.) d 15.1 15.0 .. .. .. .. .. ..

26 Korea, Rep. of –67.6 d –1.4 d (.) (.) d 0.3 1.2 .. .. .. .. .. ..

27 Slovenia 62.2 d 31.6 d .. 0.2 d .. 2.6 .. .. .. .. .. ..

29 Cyprus 60.0 d 72.6 d 0.7 0.4 d 2.3 7.2 .. .. .. .. .. ..

30 Czech Republic 279.8 d 27.4 d (.) 0.3 d 0.2 4.2 .. 2.6 .. 7.8 .. 3.0

31 Barbados 29.1 108.2 0.2 1.0 0.6 1.8 –0.8 –0.4 8.2 3.1 14.6 5.5

32 Malta 6.2 d 15.5 d 0.2 0.1 d .. .. .. .. .. .. .. ..

33 Kuwait 2.6 d 1.0 d (.) (.) d 0.0 (.) .. .. .. .. .. ..

34 Brunei Darussalam 0.8 d 2.1 d .. .. d .. .. .. .. .. .. .. ..

35 Hungary 302.7 d 29.9 d 0.2 0.3 d 1.9 4.6 –1.4 12.3 12.8 17.0 33.4 4.9

36 Argentina 91.2 2.4 0.1 0.1 1.3 2.7 –1.5 –1.0 4.4 8.1 34.7 18.8

37 Poland 1,524.8 d 39.5 d 2.2 0.6 d 0.2 5.2 (.) 2.1 1.6 14.3 4.4 4.9

38 Chile 49.1 3.0 0.3 0.1 2.2 8.1 5.1 0.4 9.1 10.2 18.1 4.1

39 Bahrain 103.9 145.1 3.2 0.9 .. .. .. .. .. .. .. ..

40 Estonia 136.4 d 102.2 d .. 1.2 d .. 9.3 .. 23.2 .. 12.9 .. 0.7

41 Lithuania 252.2 d 73.3 d .. 1.1 d .. 3.5 .. 5.8 .. 7.9 .. 6.3

42 Slovakia 235.2 d 43.5 d (.) 0.6 d .. 2.7 .. 2.6 .. 12.3 .. 6.9 e

43 Uruguay 22.0 6.4 0.6 0.2 0.4 2.4 –2.1 –2.3 10.6 11.7 35.2 31.6

44 Croatia 120.8 26.6 .. 0.4 .. 3.6 .. 11.4 .. 15.4 .. 8.7

45 Latvia 164.6 d 71.0 d .. 1.2 d .. 5.1 .. 12.2 .. 10.1 .. 5.8

46 Qatar 2.4 d 3.1 d (.) .. d .. .. .. .. .. .. .. ..

47 Seychelles 10.3 129.4 9.8 1.5 5.4 5.3 –1.7 9.5 5.9 7.4 7.8 7.8

48 Costa Rica 13.5 3.2 4.0 0.1 2.9 3.4 –2.5 0.2 8.8 3.7 22.0 6.5

49 United Arab Emirates 5.7 d 1.3 d (.) (.) d .. .. .. .. .. .. .. ..

50 Cuba 90.5 8.0 .. .. .. .. .. .. .. .. .. ..

51 Saint Kitts and Nevis –0.1 –2.6 5.1 (.) 30.8 15.5 –0.3 –2.3 1.9 11.8 3.4 24.5 f

52 Bahamas 4.8 d 15.0 d 0.1 .. d –0.6 3.6 e .. .. .. .. .. ..

53 Mexico 121.1 1.1 0.1 (.) 1.0 2.6 2.7 –0.6 4.3 7.6 18.3 11.9

54 Bulgaria 622.4 d 80.0 d 0.1 2.6 d (.) 8.3 .. 4.4 .. 10.2 18.6 11.2

55 Tonga 19.3 188.9 26.2 9.1 0.2 0.0 –0.1 0.0 1.7 1.4 3.4 5.8 f

56 Oman 54.9 21.7 0.5 0.2 1.2 –0.1 –3.4 0.5 6.3 4.1 12.0 3.2

57 Trinidad and Tobago –0.8 –0.6 0.4 (.) 2.2 8.0 –3.5 –1.2 8.9 3.2 15.6 3.3 e

58 Panama 37.7 11.9 1.9 0.3 2.6 7.4 –0.1 5.7 6.5 10.2 4.1 11.2

59 Antigua and Barbuda 1.7 20.5 1.2 0.2 .. .. .. .. .. .. .. ..

60 Romania 915.7 d 42.0 d 0.6 1.3 d (.) 7.4 (.) 5.6 (.) 6.5 0.0 8.4

61 Malaysia 289.5 11.6 1.1 0.2 5.3 3.9 –4.2 3.7 9.8 7.8 10.6 4.7 e

62 Bosnia and Herzegovina 671.0 171.6 .. 7.9 .. 7.2 .. 0.5 .. 2.1 .. 4.2

63 Mauritius 37.9 30.8 3.7 0.6 1.7 0.2 1.9 –0.3 6.5 4.3 7.3 5.4

Medium human development

64 Libyan Arab Jamahiriya 17.6 d 3.1 d 0.1 0.1 d .. .. .. .. .. .. .. ..

65 Russian Federation 1,313.1 d 9.1 d (.) 0.2 d .. 2.1 .. 1.9 .. 3.6 .. 6.1

66 Macedonia, TFYR 248.4 122.3 .. 4.6 .. 2.9 .. 0.8 .. 4.6 .. 6.5

67 Belarus 46.2 d 4.7 d .. 0.2 d .. 0.7 .. –0.3 .. 1.4 .. 1.5

68 Dominica 29.2 372.1 11.9 10.8 7.8 6.8 –0.3 0.0 3.5 6.8 6.0 9.1 f

69 Brazil 285.1 1.6 (.) (.) 0.2 3.0 –0.1 –0.4 1.8 8.9 18.5 23.2

70 Colombia 509.0 11.3 0.2 0.5 1.2 3.1 –0.4 –1.2 9.7 7.9 34.5 18.5

71 Saint Lucia –21.5 –134.8 3.1 –2.8 11.3 14.6 –0.2 –0.1 1.6 3.5 2.1 5.5 f

72 Venezuela, RB 48.6 1.8 0.2 (.) 1.0 1.4 –1.2 0.6 10.6 6.0 19.6 10.5

73 Albania 362.5 116.5 0.5 4.8 0.0 5.6 .. 0.4 .. 1.0 0.9 3.8 e

74 Thailand –1.8 (.) 0.9 (.) 2.9 0.9 2.3 0.3 6.2 7.7 11.4 4.1

75 Samoa (Western) 30.8 167.4 42.6 8.2 0.0 0.1 0.0 0.0 4.9 5.6 10.6 ..

Flows of aid, private capital and debt



Official development assistance 
(ODA) received a

(net disbursements)

	 MDG
Total debt service

HDI rank

As % of GDP

As % of exports of 
goods, services 
and net income 

from abroad

Total
(US$ 

millions)

Per 
capita
(US$) As % of GDP

Net foreign direct 
investment inflows b

(% of GDP)

Other private 
flows b, c

(% of GDP)

2004 2004 1990 2004 1990 2004 1990 2004 1990 2004 1990 2004
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76 Saudi Arabia 32.3 1.3 (.) (.) .. .. .. .. .. .. .. ..

77 Ukraine 360.1 d 7.7 d 0.4 0.6 d .. 2.6 .. 5.1 .. 6.6 .. 4.8

78 Lebanon 264.8 74.8 8.9 1.2 0.2 1.3 0.2 11.9 3.5 20.0 .. ..

79 Kazakhstan 265.0 17.9 .. 0.7 .. 10.1 .. 20.0 .. 21.5 .. 3.8

80 Armenia 254.1 84.0 .. 8.3 0.2 7.1 .. (.) .. 3.5 .. 7.4

81 China 1,661.1 1.3 0.6 0.1 1.0 2.8 1.3 1.0 2.0 1.2 10.6 1.2

82 Peru 487.4 17.7 1.5 0.7 0.2 2.6 0.1 1.8 1.8 4.0 7.3 16.3

83 Ecuador 160.5 12.3 1.6 0.5 1.2 3.8 0.6 2.0 10.5 12.3 31.0 21.8

84 Philippines 462.8 5.7 2.9 0.5 1.2 0.6 0.2 2.4 8.1 13.7 25.6 16.0

85 Grenada 15.4 150.4 6.3 3.5 5.9 9.7 0.1 8.6 1.5 6.7 3.1 15.3 f

86 Jordan 581.4 104.5 22.1 5.0 0.9 5.4 5.3 –1.2 15.6 6.1 22.1 10.4

87 Tunisia 327.7 32.8 3.2 1.2 0.6 2.1 –1.6 1.6 11.6 7.2 25.6 13.8

88 Saint Vincent and the Grenadines 10.5 88.3 7.8 2.6 4.0 13.8 0.0 6.0 2.2 5.2 3.1 6.7 f

89 Suriname 23.9 53.5 15.5 2.2 .. .. .. .. .. .. .. ..

90 Fiji 63.9 76.0 3.8 2.4 6.9 –0.4 –1.2 –0.1 7.9 0.6 9.0 ..

91 Paraguay 0.3 (.) 1.1 (.) 1.5 1.3 –0.2 –1.8 6.2 6.8 11.5 9.5

92 Turkey 257.0 3.6 0.8 0.1 0.5 0.9 0.8 3.1 4.9 11.2 29.9 19.5

93 Sri Lanka 519.1 25.2 9.1 2.6 0.5 1.2 0.1 –0.3 4.8 3.8 14.8 8.8

94 Dominican Republic 86.9 9.9 1.4 0.5 1.9 3.5 (.) 2.2 3.3 4.0 10.7 7.4

95 Belize 7.4 27.9 7.4 0.7 4.1 11.7 0.5 –5.2 4.4 30.4 7.0 64.2

96 Iran, Islamic Rep. of 189.4 2.8 0.1 0.1 –0.3 0.3 (.) 0.4 0.5 1.2 1.3 ..

97 Georgia 315.4 69.8 .. 6.1 .. 9.6 .. 1.2 .. 4.2 .. 10.7

98 Maldives 27.9 87.0 9.8 3.7 2.8 2.0 0.5 2.6 4.1 4.3 4.0 4.5

99 Azerbaijan 175.6 21.0 .. 2.1 .. 41.7 .. 1.4 .. 2.8 .. 3.2

100 Occupied Palestinian Territories 1,136.4 316.8 .. .. .. .. .. .. .. .. .. ..

101 El Salvador 211.5 31.3 7.2 1.3 (.) 2.9 0.1 1.6 4.3 3.9 18.2 12.5

102 Algeria 312.6 9.7 0.2 0.4 0.1 1.0 –0.7 –0.6 14.2 6.8 63.7 ..

103 Guyana 144.6 192.7 42.6 18.4 2.0 3.8 –4.1 –0.1 74.5 6.2 .. 5.9 g, h

104 Jamaica 75.4 28.6 5.9 0.9 3.0 6.8 –1.0 7.9 14.4 9.4 27.0 19.0

105 Turkmenistan 37.2 7.8 .. 0.6 .. .. .. .. .. .. .. ..

106 Cape Verde 139.8 282.4 31.8 14.7 0.1 2.2 (.) –0.5 1.7 2.7 8.9 6.7 e

107 Syrian Arab Republic 110.2 5.9 5.6 0.5 0.6 1.1 –0.1 (.) 9.7 1.4 20.3 2.5

108 Indonesia 84.1 0.4 1.5 (.) 1.0 0.4 1.6 0.5 8.7 7.9 25.6 12.7

109 Viet Nam 1,830.3 22.0 2.9 4.0 2.8 3.6 0.0 (.) 2.7 1.7 .. 5.9 f

110 Kyrgyzstan 258.2 49.6 .. 11.7 .. 3.5 .. –2.4 .. 7.3 .. 6.2

111 Egypt 1,457.7 20.1 12.6 1.8 1.7 1.6 –0.2 –0.3 7.1 2.9 23.7 6.8

112 Nicaragua 1,232.4 229.2 32.9 27.1 0.1 5.5 2.0 0.6 1.6 2.8 2.3 4.6 g, h

113 Uzbekistan 245.5 9.4 .. 2.1 .. 1.2 .. –1.3 .. 7.1 .. ..

114 Moldova, Rep. of 117.9 28.0 .. 4.5 .. 3.1 .. –1.2 .. 9.6 .. 7.4

115 Bolivia 766.6 85.1 11.2 8.7 0.6 1.3 –0.5 (.) 7.9 5.9 33.5 12.6 g, h

116 Mongolia 261.9 100.2 .. 16.2 .. 5.8 .. (.) .. 2.5 0.3 2.8

117 Honduras 641.7 91.0 14.7 8.7 1.4 4.0 1.0 2.2 12.8 4.5 33.0 6.5 g, h

118 Guatemala 218.4 17.8 2.6 0.8 0.6 0.6 –0.1 1.3 3.0 2.0 12.6 10.2

119 Vanuatu 37.8 182.2 33.0 11.9 8.6 6.9 –0.1 0.0 1.6 1.1 1.6 1.2 e

120 Equatorial Guinea 29.7 60.3 46.0 0.9 8.3 51.4 0.0 0.0 3.9 0.2 11.5 ..

121 South Africa 617.3 13.1 .. 0.3 –0.1 0.3 .. 3.4 .. 1.8 0.0 2.4

122 Tajikistan 240.9 37.5 .. 11.6 .. 13.1 .. –1.2 .. 4.9 .. 5.9

123 Morocco 705.9 22.8 4.1 1.4 0.6 1.5 1.2 (.) 7.0 6.0 27.9 15.2

124 Gabon 37.8 27.7 2.2 0.5 1.2 4.5 0.5 –0.3 3.0 3.1 4.8 10.8 e

125 Namibia 179.1 89.1 5.2 3.1 .. .. .. .. .. .. .. ..

126 India 691.2 0.6 0.4 0.1 0.1 0.8 0.5 1.8 2.6 2.8 29.3 19.5 e

127 São Tomé and Principe 33.4 218.5 95.0 53.7 0.0 86.7 –0.2 0.0 4.9 15.4 28.7 11.6 f, g, i

128 Solomon Islands 122.2 262.3 21.7 47.3 4.7 –1.9 –1.5 –3.0 5.5 6.4 11.3 ..

129 Cambodia 478.3 34.7 3.7 9.8 .. 2.7 0.0 0.0 2.7 0.6 .. 0.8



Official development assistance 
(ODA) received a

(net disbursements)

	 MDG
Total debt service

HDI rank

As % of GDP

As % of exports of 
goods, services 
and net income 
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Total
(US$ 

millions)
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capita
(US$) As % of GDP

Net foreign direct 
investment inflows b
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130 Myanmar 121.1 2.4 .. .. .. .. .. .. .. .. 18.2 3.3 g, j

131 Botswana 39.0 22.1 3.9 0.4 2.5 0.5 –0.5 0.1 2.8 0.5 4.3 1.2 e

132 Comoros 24.5 31.5 17.3 6.7 0.1 0.5 0.0 0.0 0.4 0.9 2.5 .. g, j

133 Lao People’s Dem. Rep. 269.6 46.5 17.4 11.0 0.7 0.7 0.0 0.0 1.1 2.2 8.5 .. g, j

134 Pakistan 1,421.0 9.2 2.8 1.5 0.6 1.2 –0.2 0.2 4.8 4.5 22.9 22.8

135 Bhutan 78.0 36.9 16.5 11.6 0.6 0.1 –0.9 0.0 1.8 1.8 .. ..

136 Ghana 1,357.6 62.7 9.6 15.3 0.3 1.6 –0.4 0.3 6.2 2.7 36.0 5.6 g, h

137 Bangladesh 1,404.1 10.1 7.0 2.5 (.) 0.8 0.2 (.) 2.5 1.2 34.8 6.9

138 Nepal 427.3 16.1 11.7 6.4 0.2 0.0 –0.4 (.) 1.9 1.7 15.2 8.9

139 Papua New Guinea 266.3 46.1 12.8 6.8 4.8 0.7 1.5 –5.5 17.2 12.1 18.4 ..

140 Congo 116.0 29.9 7.8 2.7 0.8 0.0 –3.6 0.0 19.0 8.1 32.2 14.7 e, g, i

141 Sudan 882.3 24.8 6.2 4.2 –0.2 7.2 0.0 0.3 0.4 1.5 4.8 8.1 g, j

142 Timor-Leste 152.8 172.2 .. 45.1 .. .. .. .. .. .. .. ..

143 Madagascar 1,235.8 68.2 12.9 28.3 0.7 1.0 –0.5 (.) 7.2 1.8 44.4 4.4 e, g, h

144 Cameroon 761.5 47.5 4.0 5.3 –1.0 (.) –0.1 0.2 4.6 4.5 13.1 7.1 g, i

145 Uganda 1,159.0 41.7 15.5 17.0 –0.1 3.3 0.4 0.1 3.4 1.5 78.6 10.0 g, h

146 Swaziland 116.5 112.7 6.1 4.9 3.4 2.9 –0.5 0.7 5.3 1.8 5.6 1.7

Low human development

147 Togo 61.4 10.3 16.0 3.0 1.1 2.9 0.3 0.1 5.3 1.0 11.5 2.1 e, g, j

148 Djibouti 64.1 82.3 46.4 9.7 (.) 5.0 –0.1 0.0 3.6 2.7 .. ..

149 Lesotho 102.1 56.8 23.0 7.8 2.8 9.4 (.) –0.7 3.8 4.0 4.2 4.6

150 Yemen 251.9 12.4 8.4 2.0 –2.7 1.1 3.3 0.0 3.5 1.7 7.1 4.3

151 Zimbabwe 186.5 14.4 3.9 4.0 –0.1 1.3 1.1 0.2 5.4 2.0 19.4 ..

152 Kenya 635.1 19.0 13.8 3.9 0.7 0.3 0.8 –0.7 9.2 2.3 28.6 7.7

153 Mauritania 179.8 60.3 23.3 11.7 0.7 19.6 –0.1 (.) 14.3 3.7 28.8 9.6 g, h

154 Haiti 242.7 28.9 5.9 6.9 0.3 0.2 0.0 0.0 1.2 3.8 9.0 10.7 e

155 Gambia 62.8 42.5 31.3 15.1 4.5 14.5 –2.4 0.0 11.9 8.1 21.8 23.2 g, i

156 Senegal 1,051.5 92.4 14.4 13.5 1.0 0.9 –0.2 1.2 5.7 4.3 18.3 7.6 e, g, h

157 Eritrea 259.5 61.3 .. 28.1 .. 3.2 .. 0.0 .. 2.1 .. ..

158 Rwanda 467.5 52.6 11.3 25.3 0.3 0.4 –0.1 0.0 0.8 1.3 10.7 9.8 g, h

159 Nigeria 573.4 4.5 0.9 0.8 2.1 2.6 –0.4 –0.2 11.7 3.3 22.3 8.8

160 Guinea 279.3 30.3 10.4 7.2 0.6 2.6 –0.7 0.0 6.0 4.4 19.6 7.5 g, i

161 Angola 1,144.1 73.9 2.6 5.9 –3.3 7.4 5.6 6.6 3.2 10.5 7.1 14.8

162 Tanzania, U. Rep. of 1,746.0 46.4 27.5 16.1 (.) 2.3 0.1 (.) 4.2 1.1 31.3 6.4 g, h

163 Benin 378.0 46.2 14.5 9.3 3.4 1.5 (.) (.) 2.1 1.6 9.2 7.6 e, g, h

164 Côte d’Ivoire 153.6 8.6 6.4 1.0 0.4 1.1 0.1 –0.9 11.7 3.5 19.1 4.8 g, k

165 Zambia 1,081.0 94.2 14.6 20.0 6.2 6.2 –0.3 –0.4 6.1 7.9 14.5 18.2 g, h

166 Malawi 476.1 37.8 26.8 25.3 1.2 0.9 0.1 –0.1 7.1 3.2 28.0 13.5 f, g, i

167 Congo, Dem. Rep. of the 1,815.0 32.5 9.6 27.4 –0.2 0.0 –0.1 –0.1 3.7 1.8 .. 4.8 g, i

168 Mozambique 1,228.4 63.2 40.7 20.2 0.4 4.0 1.0 –0.4 3.2 1.4 17.3 3.2 g, h

169 Burundi 350.7 48.2 23.3 53.4 0.1 0.5 –0.5 –0.7 3.7 13.4 41.7 119.4 e, g, i

170 Ethiopia 1,823.1 24.1 11.8 22.8 0.1 6.8 –0.7 0.9 2.7 1.2 37.6 6.3 g, h

171 Chad 318.9 33.8 18.0 7.6 0.5 11.3 (.) 0.0 0.7 1.1 3.8 1.8 g, i

172 Central African Republic 104.5 26.2 16.8 8.0 0.1 –1.0 (.) –0.3 2.0 1.4 12.5 .. g, j

173 Guinea-Bissau 76.2 49.5 52.7 27.2 0.8 1.8 (.) 0.0 3.4 16.0 22.1 5.5 e, g, i

174 Burkina Faso 610.0 47.6 10.6 12.6 (.) 0.7 (.) 0.0 1.1 1.2 7.8 9.1 g, h

175 Mali 567.4 43.2 19.9 11.7 0.2 3.7 (.) (.) 2.8 2.1 14.7 6.4 e, g, h

176 Sierra Leone 359.7 67.4 9.4 33.4 4.9 2.4 0.6 0.0 3.3 2.5 10.1 10.2 g, i

177 Niger 536.1 39.7 16.0 17.4 1.7 0.0 0.4 –0.2 4.0 1.6 6.6 4.6 e, g, h
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Developing countries 53,287.0 T 10.5 1.4 0.5 0.9 2.7 0.5 0.7 4.4 4.9 15.6 7.0

Least developed countries 24,755.6 T 33.4 12.0 9.6 0.3 3.8 0.5 0.6 3.1 2.6 16.8 8.7

Arab States 11,163.2 T 35.9 2.7 0.6 0.5 1.5 .. .. .. .. 21.3 8.5

East Asia and the Pacific 6,490.1 T 3.3 0.7 0.2 1.7 3.4 .. .. .. .. 9.9 2.6

Latin America and the Caribbean 5,635.4 T 10.3 0.4 0.3 0.8 3.0 0.5 –0.2 4.0 7.8 20.6 14.6

South Asia 6,947.8 T 4.5 1.1 0.5 (.) 0.7 0.3 1.3 2.3 2.6 22.8 14.7

Sub-Saharan Africa 22,733.6 T 33.0 .. .. 0.4 2.0 .. .. .. .. 10.5 5.8

Central and Eastern Europe and the CIS 10,697.9 T 26.4 .. .. .. 4.0 .. .. .. .. .. ..

OECD .. T .. .. .. 1.0 1.3 .. .. .. .. .. ..

High-income OECD .. T .. .. .. 1.0 1.3 .. .. .. .. .. ..

High human development .. T .. .. .. 1.0 1.5 .. .. .. .. .. ..

Medium human development 31,704.9 T 7.2 1.1 0.4 0.6 2.1 0.5 0.9 4.1 4.4 .. ..

Low human development 17,186.5 T 30.1 9.8 7.5 0.6 2.9 0.5 0.4 6.6 3.5 19.4 8.8

High income .. T .. .. .. 1.0 1.4 .. .. .. .. .. ..

Middle income 29,785.7 T 9.8 0.8 0.3 0.8 2.8 0.5 1.0 4.6 6.0 .. ..

Low income 33,954.4 T 14.4 4.0 2.5 0.4 1.4 0.3 1.0 3.8 2.8 22.2 9.7

World 64,470.0 T 11.7 .. .. 1.0 1.6 .. .. .. .. .. ..

Notes
	 This table presents data for countries included 

in Parts I and II of the Development Assistance 
Committee’s (DAC) list of aid recipients (OECD‑DAC 
2006b). The denominator conventionally used 
when comparing official development assistance 
and total debt service to the size of the economy is 
GNI, not GDP (see Definitions of statistical terms ). 
GDP is used here, however, to allow comparability 
throughout the table. With few exceptions the 
denominators produce similar results.

a	 ODA receipts are total net ODA flows from DAC 
countries as well as Czech Republic, Hungary, 
Iceland, Israel, Republic of Korea, Kuwait, Poland, 
Saudi Arabia, Slovakia, Turkey, United Arab 
Emirates, other small donors, including Estonia, 
Latvia and Lithuania, and concessional lending 
from multilateral organizations. A negative value 
indicates that repayments of ODA loans exceed the 
amount of ODA received.

b	 A negative value indicates that the capital flowing 
out of the country exceeds that flowing in.

c	 Other private flows combine non-debt-creating 
portfolio equity investment flows, portfolio debt 
flows and bank and trade-related lending. 

d	 Data refer to official aid.
e	 Data refer to 2003.
f	 Data refer to 2002.
g	 Country included in the Heavily Indebted Poor 

Countries (HIPCs) Debt Initiative.
h	 Completion point reached under the Enhanced 

HIPC Initiative.
i	 Decision point reached under the Enhanced HIPC 

Initiative.
j	 Country still to be considered under the Enhanced 

HIPC Initiative.
k	 Decision point reached under the original HIPC 

Initiative but not under the Enhanced HIPC Initiative.

Sources
Columns 1–4: OECD-DAC 2006c. 
Columns 5 and 6: World Bank 2006; aggregates 
calculated for the Human Development Report Office 
by the World Bank.
Columns 7 and 8: calculated on the basis of data on 
portfolio investment, bank- and trade-related lending 
and GDP data from World Bank 2006.
Columns 9 and 10: calculated on the basis of data 
on debt service and GDP from World Bank 2006.
Columns 11 and 12: UN 2006c, based on a joint 
effort by the International Monetary Fund and the 
World Bank.
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e19 . . . to have access to the resources needed for a decent standard of living . . .

High human development

1 Norway 8.6 7.1 7.7 2.9 2.0 .. ..

2 Iceland 8.8 .. 8.0 0.0 0.0 .. ..

3 Australia 6.4 4.9 4.8 2.1 1.9 .. ..

4 Ireland 5.8 5.0 4.3 1.2 0.7 .. ..

5 Sweden 8.0 7.1 7.0 2.6 1.6 .. ..

6 Canada 6.9 6.5 5.2 2.0 1.1 .. ..

7 Japan 6.4 .. 3.7 0.9 1.0 .. ..

8 United States 6.8 5.1 5.9 5.3 4.0 .. ..

9 Switzerland 6.7 5.3 5.4 1.8 1.0 .. ..

10 Netherlands 6.1 5.6 5.3 2.5 1.7 .. ..

11 Finland 5.7 6.5 6.5 1.6 1.2 .. ..

12 Luxembourg 6.2 3.0 .. 0.9 0.9 .. ..

13 Belgium 6.3 5.0 6.2 2.4 1.3 .. ..

14 Austria 5.1 5.5 5.5 1.0 0.8 .. ..

15 Denmark 7.5 6.9 8.4 2.0 1.5 .. ..

16 France 7.7 5.6 6.0 3.4 2.6 .. ..

17 Italy 6.3 3.0 4.9 2.1 2.0 .. ..

18 United Kingdom 6.9 4.8 5.5 3.9 2.8 .. ..

19 Spain 5.5 4.3 4.5 1.8 1.1 .. ..

20 New Zealand 6.3 6.1 6.9 1.8 1.0 .. ..

21 Germany 8.7 .. 4.8 2.8 e 1.4 .. ..

22 Hong Kong, China (SAR) .. 2.8 4.7 .. .. .. ..

23 Israel 6.1 6.5 7.3 12.4 8.7 .. ..

24 Greece 5.1 2.3 4.3 4.5 4.2 .. ..

25 Singapore 1.6 3.1 .. 4.9 4.7 .. ..

26 Korea, Rep. of 2.8 3.8 4.6 3.7 2.4 .. ..

27 Slovenia 6.7 4.8 6.0 .. 1.6 .. ..

28 Portugal 6.7 4.6 5.9 2.7 2.3 .. ..

29 Cyprus 3.1 3.7 7.4 5.0 1.5 .. ..

30 Czech Republic 6.8 .. 4.6 .. 1.8 .. 7.8

31 Barbados 4.8 7.8 7.3 0.8 .. 8.2 3.1

32 Malta 7.4 4.4 4.6 0.9 0.8 .. ..

33 Kuwait 2.7 4.8 8.2 48.5 7.9 .. ..

34 Brunei Darussalam 2.8 3.5 .. .. .. .. ..

35 Hungary 6.1 6.1 6.0 2.8 1.5 12.8 17.0

36 Argentina 4.3 3.3 3.5 1.2 1.1 4.4 8.1

37 Poland 4.5 5.2 5.8 2.8 2.0 1.6 14.3

38 Chile 3.0 2.5 3.7 4.3 3.9 9.1 10.2

39 Bahrain 2.8 3.9 .. 5.1 4.4 .. ..

40 Estonia 4.1 .. 5.7 0.0 1.8 .. 12.9

41 Lithuania 5.0 5.5 5.2 .. 1.7 .. 7.9

42 Slovakia 5.2 5.6 4.4 .. 1.7 .. 12.3

43 Uruguay 2.7 2.5 2.2 3.1 1.2 10.6 11.7

44 Croatia 6.5 5.5 4.5 .. 1.7 .. 15.4

45 Latvia 3.3 4.1 5.4 .. 1.7 .. 10.1

46 Qatar 2.0 3.5 .. .. .. .. ..

47 Seychelles 4.3 6.5 5.4 f 4.0 2.3 5.9 7.4

48 Costa Rica 5.8 3.4 4.9 0.0 0.0 8.8 3.7

49 United Arab Emirates 2.5 1.9 1.6 f 6.2 2.4 .. ..

50 Cuba 6.3 9.7 .. .. .. .. ..

51 Saint Kitts and Nevis 3.4 2.7 4.4 f .. .. 1.9 11.8

52 Bahamas 3.0 3.7 .. 0.6 0.7 .. ..

53 Mexico 2.9 3.8 5.8 0.4 0.4 4.3 7.6

Priorities in public spending



HDI rank

Public 
expenditure 	

on health
(% of GDP)

Public expenditure 	
on education

(% of GDP)

Military 	
expenditure a

(% of GDP)

Total 	
debt service b

(% of GDP)

2003–04 c 1991 d 2002–04 c 1990 2004 1990 2004

	h uman de velopment report 2006	 349

H
um

an developm
ent indicators

tabl



e19

54 Bulgaria 4.1 5.4 4.2 3.5 2.4 .. 10.2

55 Tonga 5.5 .. 4.8 .. .. 1.7 1.4

56 Oman 2.7 3.4 4.6 f 16.5 12.0 6.3 4.1

57 Trinidad and Tobago 1.5 4.1 4.3 f .. .. 8.9 3.2

58 Panama 5.0 4.6 3.9 f 1.3 0.0 6.5 10.2

59 Antigua and Barbuda 3.2 .. 3.8 .. .. .. ..

60 Romania 3.8 3.5 3.6 4.6 2.1 (.) 6.5

61 Malaysia 2.2 5.1 8.0 2.6 2.3 9.8 7.8

62 Bosnia and Herzegovina 4.8 .. .. .. 2.5 .. 2.1

63 Mauritius 2.2 3.8 4.7 0.3 0.2 6.5 4.3

Medium human development

64 Libyan Arab Jamahiriya 2.6 .. .. .. 2.0 .. ..

65 Russian Federation 3.3 3.6 3.7 12.3 3.9 .. 3.6

66 Macedonia, TFYR 6.0 .. 3.4 .. 2.6 .. 4.6

67 Belarus 3.9 5.7 5.8 .. 1.4 .. 1.4

68 Dominica 4.5 .. .. .. .. 3.5 6.8

69 Brazil 3.4 .. 4.1 2.5 1.5 1.8 8.9

70 Colombia 6.4 2.4 4.9 2.2 3.8 9.7 7.9

71 Saint Lucia 3.4 .. 5.0 .. .. 1.6 3.5

72 Venezuela, RB 2.0 4.5 .. .. 1.2 10.6 6.0

73 Albania 2.7 .. 2.8 f 5.9 1.2 .. 1.0

74 Thailand 2.0 3.1 4.2 2.6 1.2 6.2 7.7

75 Samoa (Western) 4.3 .. 4.3 f .. .. 4.9 5.6

76 Saudi Arabia 3.0 5.8 .. 15.6 8.3 .. ..

77 Ukraine 3.8 6.2 4.6 .. 2.6 .. 6.6

78 Lebanon 3.0 .. 2.6 7.6 3.8 3.5 20.0

79 Kazakhstan 2.0 3.9 2.4 .. 1.0 .. 21.5

80 Armenia 1.2 .. 3.2 f .. 2.6 .. 3.5

81 China 2.0 2.2 .. 2.7 2.4 2.0 1.2

82 Peru 2.1 2.8 3.0 0.1 1.2 1.8 4.0

83 Ecuador 2.0 3.4 .. 1.9 2.4 10.5 12.3

84 Philippines 1.4 3.0 3.2 1.4 0.9 8.1 13.7

85 Grenada 4.9 4.9 5.2 .. .. 1.5 6.7

86 Jordan 4.2 8.0 .. 9.9 8.2 15.6 6.1

87 Tunisia 2.5 6.0 8.1 2.0 1.5 11.6 7.2

88 Saint Vincent and the Grenadines 4.1 5.9 11.1 .. .. 2.2 5.2

89 Suriname 3.6 .. .. .. .. .. ..

90 Fiji 2.3 5.1 6.4 2.3 1.2 7.9 0.6

91 Paraguay 2.3 1.9 4.3 1.0 0.7 6.2 6.8

92 Turkey 5.4 2.4 3.7 3.5 3.1 4.9 11.2

93 Sri Lanka 1.6 3.2 .. 2.1 2.8 4.8 3.8

94 Dominican Republic 2.3 .. 1.1 0.6 0.5 3.3 4.0

95 Belize 2.2 4.6 5.1 1.2 .. 4.4 30.4

96 Iran, Islamic Rep. of 3.1 4.1 4.8 2.9 4.5 0.5 1.2

97 Georgia 1.0 .. 2.9 .. 1.4 .. 4.2

98 Maldives 5.5 7.0 8.1 f .. .. 4.1 4.3

99 Azerbaijan 0.9 7.7 3.3 f .. 1.8 .. 2.8

100 Occupied Palestinian Territories .. .. .. .. .. .. ..

101 El Salvador 3.7 1.8 2.8 f 2.0 0.7 4.3 3.9

102 Algeria 3.3 5.1 .. 1.5 3.4 14.2 6.8

103 Guyana 4.0 2.2 5.5 0.9 .. 74.5 6.2

104 Jamaica 2.7 4.5 4.9 0.6 0.7 14.4 9.4

105 Turkmenistan 2.6 3.9 .. .. .. .. ..

106 Cape Verde 3.4 3.6 7.3 0.0 0.7 1.7 2.7
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107 Syrian Arab Republic 2.5 3.9 .. 6.9 6.6 9.7 1.4

108 Indonesia 1.1 1.0 0.9 1.8 1.1 8.7 7.9

109 Viet Nam 1.5 1.8 .. 7.9 .. 2.7 1.7

110 Kyrgyzstan 2.2 6.0 4.4 f .. 2.9 .. 7.3

111 Egypt 2.5 3.9 .. 4.5 2.8 7.1 2.9

112 Nicaragua 3.7 3.4 3.1 f 10.6 0.7 1.6 2.8

113 Uzbekistan 2.4 9.4 .. .. .. .. 7.1

114 Moldova, Rep. of 3.9 5.3 4.9 f .. 0.4 .. 9.6

115 Bolivia 4.3 2.4 6.4 f 2.4 2.0 7.9 5.9

116 Mongolia 4.3 11.5 5.6 5.7 2.0 .. 2.5

117 Honduras 4.0 3.8 .. .. 0.7 12.8 4.5

118 Guatemala 2.1 1.3 .. 1.5 0.4 3.0 2.0

119 Vanuatu 2.9 4.6 9.6 .. .. 1.6 1.1

120 Equatorial Guinea 1.0 .. 0.6 f .. .. 3.9 0.2

121 South Africa 3.2 5.9 5.4 3.8 1.4 .. 1.8

122 Tajikistan 0.9 .. 2.8 .. 2.2 .. 4.9

123 Morocco 1.7 5.0 6.3 4.1 4.5 7.0 6.0

124 Gabon 2.9 .. .. .. 1.7 3.0 3.1

125 Namibia 4.5 7.9 7.2 .. 3.1 .. ..

126 India 1.2 3.7 3.3 3.2 3.0 2.6 2.8

127 São Tomé and Principe 7.2 .. .. .. .. 4.9 15.4

128 Solomon Islands 4.5 3.8 .. .. .. 5.5 6.4

129 Cambodia 2.1 .. 2.0 3.1 2.2 2.7 0.6

130 Myanmar 0.5 .. .. 3.4 .. .. ..

131 Botswana 3.3 6.2 .. 4.1 3.8 2.8 0.5

132 Comoros 1.5 .. 3.9 .. .. 0.4 0.9

133 Lao People’s Dem. Rep. 1.2 .. 2.3 .. .. 1.1 2.2

134 Pakistan 0.7 2.6 2.0 5.8 3.4 4.8 4.5

135 Bhutan 2.6 .. .. .. .. 1.8 1.8

136 Ghana 1.4 .. .. 0.4 0.8 6.2 2.7

137 Bangladesh 1.1 1.5 2.2 1.0 1.2 2.5 1.2

138 Nepal 1.5 2.0 3.4 0.9 1.7 1.9 1.7

139 Papua New Guinea 3.0 .. .. 2.1 0.6 17.2 12.1

140 Congo 1.3 7.4 3.2 f .. .. 19.0 8.1

141 Sudan 1.9 6.0 .. 3.5 0.0 0.4 1.5

142 Timor-Leste 7.3 .. .. .. .. .. ..

143 Madagascar 1.7 2.5 3.3 1.2 .. 7.2 1.8

144 Cameroon 1.2 3.2 3.8 1.5 1.4 4.6 4.5

145 Uganda 2.2 1.5 5.2 f 3.1 2.3 3.4 1.5

146 Swaziland 3.3 5.8 6.2 1.9 .. 5.3 1.8

Low human development

147 Togo 1.4 .. 2.6 3.1 1.6 5.3 1.0

148 Djibouti 3.8 3.5 6.1 5.9 .. 3.6 2.7

149 Lesotho 4.1 6.2 9.0 f 4.5 2.3 3.8 4.0

150 Yemen 2.2 .. .. 7.9 6.3 3.5 1.7

151 Zimbabwe 2.8 7.7 .. 4.4 .. 5.4 2.0

152 Kenya 1.7 6.7 7.0 2.9 1.6 9.2 2.3

153 Mauritania 3.2 4.6 3.4 f 3.8 1.4 14.3 3.7

154 Haiti 2.9 1.4 .. 0.1 .. 1.2 3.8

155 Gambia 3.2 3.8 1.9 f 1.2 0.4 11.9 8.1

156 Senegal 2.1 3.9 4.0 2.0 1.4 5.7 4.3

157 Eritrea 2.0 .. 3.8 .. .. .. 2.1

158 Rwanda 1.6 .. .. 3.7 2.2 0.8 1.3

159 Nigeria 1.3 0.9 .. 0.9 1.0 11.7 3.3
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notes
a	 Because of limitations in the data, comparisons 

across countries should be made with caution. For 
detailed notes on the data see SIPRI 2006a.

b	 For aggregates, see table 18.
c	 Data refer to the most recent year available during 

the period specified.
d	 Data may not be comparable across countries 

because of differences in methods of data 
collection.

e	 Data refer to the Federal Republic of Germany 
before reunification.

f	 Data refer to United Nations Educational, Scientific 
and Cultural Organization Institute for Statistics 
estimate when national estimate is not available.

Sources
Column 1: calculated on the basis of data on health 
expenditure from WHO 2006b.
Columns 2 and 3: UNESCO Institute for Statistics 
2006b.
Columns 4 and 5: SIPRI 2006c.
Columns 6 and 7: calculated on the basis of data on 
GDP and total debt service from World Bank 2006.

160 Guinea 0.9 2.0 .. .. .. 6.0 4.4

161 Angola 2.4 .. .. 2.7 4.2 3.2 10.5

162 Tanzania, U. Rep. of 2.4 2.8 .. .. 1.1 4.2 1.1

163 Benin 1.9 .. 3.3 f 1.8 .. 2.1 1.6

164 Côte d’Ivoire 1.0 .. .. 1.3 .. 11.7 3.5

165 Zambia 2.8 2.8 2.8 3.7 .. 6.1 7.9

166 Malawi 3.3 3.2 6.0 1.3 .. 7.1 3.2

167 Congo, Dem. Rep. of the 0.7 .. .. .. 3.0 3.7 1.8

168 Mozambique 2.9 .. .. 5.9 1.3 3.2 1.4

169 Burundi 0.7 3.5 5.2 3.4 6.3 3.7 13.4

170 Ethiopia 3.4 3.4 4.6 f 8.5 .. 2.7 1.2

171 Chad 2.6 1.6 .. .. 1.0 0.7 1.1

172 Central African Republic 1.5 2.2 .. .. 1.2 2.0 1.4

173 Guinea-Bissau 2.6 .. .. .. .. 3.4 16.0

174 Burkina Faso 2.6 2.6 .. 3.0 1.3 1.1 1.2

175 Mali 2.8 .. .. 2.1 1.9 2.8 2.1

176 Sierra Leone 2.0 .. .. 1.4 1.2 3.3 2.5

177 Niger 2.5 3.3 2.3 .. 1.1 4.0 1.6



Unemployment rate
MDG

Youth unemployment rate

HDI rank

Unemployed 
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(thousands)

Total
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force)
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e20 . . . to have access to the resources needed for a decent standard of living . . .

High human development

1 Norway 111.2 4.6 4.1 91 12.0 92 8.5 10.4

2 Iceland 4.2 2.5 3.1 99 7.2 70 14.0 b 8.8 b

3 Australia 535.0 5.1 6.9 106 10.8 95 14.9 20.2

4 Ireland 86.4 4.3 6.8 82 8.3 80 21.1 42.4

5 Sweden 252.4 5.6 5.9 100 26.2 104 16.4 b 20.9 b

6 Canada 1,175.8 6.8 8.0 91 12.4 75 9.1 10.1

7 Japan 2,902.0 4.4 4.4 94 8.7 74 22.6 40.3

8 United States 7,598.8 5.1 5.1 100 11.3 82 10.8 12.6

9 Switzerland 179.2 4.1 3.4 131 8.8 108 40.4 37.1

10 Netherlands 539.5 6.2 4.5 99 9.7 91 35.0 44.7

11 Finland 225.0 8.6 10.8 105 19.9 93 21.9 27.9

12 Luxembourg 9.8 4.6 3.3 167 13.7 138 20.3 33.6

13 Belgium 387.4 8.4 8.3 122 19.9 93 52.7 50.4

14 Austria 252.7 5.8 5.4 118 7.8 83 26.5 b 28.6 b

15 Denmark 142.3 4.9 5.1 133 7.9 159 22.7 29.7

16 France 2,742.2 10.0 10.4 121 22.8 115 43.2 41.8

17 Italy 1,858.0 7.7 10.2 162 24.0 128 53.8 50.5

18 United Kingdom 1,438.7 4.8 6.0 82 11.8 75 16.9 26.2

19 Spain 1,895.0 9.1 12.9 172 19.7 140 36.0 28.2

20 New Zealand 77.3 3.6 5.6 117 9.4 108 6.2 12.6

21 Germany 3,987.2 9.3 8.0 96 14.2 88 54.4 53.8

24 Greece 492.0 10.6 10.7 259 25.3 199 59.6 43.1

26 Korea, Rep. of 891.3 3.8 3.9 86 10.2 73 0.4 1.0

28 Portugal 412.0 7.5 5.8 129 16.1 140 49.9 47.1

30 Czech Republic 412.7 8.0 7.0 151 19.3 99 54.2 52.9

35 Hungary 296.1 7.1 7.4 107 19.4 97 44.2 47.9

37 Poland 3,020.2 17.8 15.6 115 37.8 107 53.1 51.3

42 Slovakia 432.6 16.4 15.8 112 29.9 93 67.4 68.7

53 Mexico 1,575.2 3.6 3.1 105 6.6 121 2.6 2.3

Medium human development

92 Turkey 2,526.4 10.0 8.2 101 19.3 100 47.4 36.9

OECD 36,458.5 T 6.5 6.6 108 13.3 94 33.0 32.9

Notes
a	 The age range may be 16–24 for some countries.
b	 Data refer to 2004.

Sources
Columns 1–3 and 5: OECD 2006a. 
Columns 4 and 6: calculated on the basis of data 
on male and female unemployment rates from OECD 
2006c.
Columns 7 and 8: OECD 2006b.

Unemployment in OECD countries
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e21 . . . while preserving it for future generations . . .

High human development

1 Norway 6.1 c, d 22,400 c 25,295 c 4.5 6.8 8.2 e 9.9 e 0.2 e l l l l

2 Iceland 0.0 13,838 29,412 3.1 2.5 8.2 7.6 (.) ° l l l

3 Australia 7.1 6,599 11,446 3.6 4.8 13.9 18.0 1.4 l ° l

4 Ireland 1.0 3,106 6,660 4.2 9.3 7.7 10.3 0.2 l l l l

5 Sweden 20.4 11,700 16,603 3.7 4.6 8.6 5.9 0.2 l l l l

6 Canada 4.3 14,243 18,329 2.5 3.4 17.2 17.9 2.3 ° l l l

7 Japan 1.2 4,944 8,212 5.7 6.5 7.9 9.7 4.9 l l l l

8 United States 3.1 10,336 14,057 2.8 4.5 20.1 f 19.8 f 23.0 f l ° °

9 Switzerland 5.8 g 5,878 g 8,701 g 7.8 8.1 6.5 5.6 0.2 l l l l

10 Netherlands 1.4 4,560 7,026 4.2 5.8 10.9 8.7 0.6 l l l l

11 Finland 22.0 8,372 17,111 3.2 3.7 11.9 13.0 0.3 l l l l

12 Luxembourg 1.2 10,879 16,348 2.4 6.5 29.1 22.0 (.) l l l l

13 Belgium 1.5 5,177 8,791 4.0 4.9 13.3 8.3 0.3 l l l l

14 Austria 13.2 4,988 8,527 6.1 7.2 6.9 8.6 0.3 l l l l

15 Denmark 11.8 5,059 7,138 5.2 7.5 12.3 10.1 0.2 l l l l

16 France 4.6 h 4,633 h 8,319 h 4.9 5.9 9.0 h 6.2 h 1.5 h l l l l

17 Italy 1.8 i 3,364 i 5,943 i 7.4 8.2 6.6 i 7.7 i 1.8 i l l l l

18 United Kingdom 0.6 5,022 6,755 4.8 7.1 10.5 9.4 2.2 l l l l

19 Spain 3.7 2,906 6,325 7.4 7.0 5.3 7.3 1.2 l l l l

20 New Zealand 4.5 7,270 10,453 5.0 4.8 5.6 8.8 0.1 l l l l

21 Germany 2.7 .. 7,258 3.7 6.1 .. 9.8 3.2 l l l l

22 Hong Kong, China (SAR) 0.4 d 2,449 6,103 11.1 10.9 3.3 5.5 0.2

23 Israel 0.0 3,187 6,843 7.0 7.1 5.6 10.6 0.3 l l l

24 Greece 3.9 2,413 5,497 8.7 7.3 5.4 8.7 0.4 l l l l

25 Singapore 0.2 2,836 8,087 3.9 4.5 12.5 11.3 0.2 l l l

26 Korea, Rep. of 1.8 d 1,051 7,338 4.5 4.2 3.3 9.6 1.8 ° l l l

27 Slovenia 7.5 .. 7,109 .. 5.2 .. 7.8 0.1 l l l l

28 Portugal 12.8 1,750 4,770 10.1 7.2 2.8 5.6 0.2 l l l l

29 Cyprus 1.1 1,692 5,656 5.7 6.3 5.2 8.9 (.) l l l l

30 Czech Republic 3.0 .. 6,567 .. 3.9 .. 11.4 0.5 l l l l

31 Barbados 6.3 1,333 3,226 .. .. 2.7 4.4 (.) l l l l

32 Malta 0.0 1,627 5,632 6.7 7.7 3.1 6.2 (.) l l l

33 Kuwait 0.0 j 6,849 16,379 1.8 1.8 19.7 j 31.1 j 0.3 j l l l

34 Brunei Darussalam 1.1 2,430 9,133 .. .. 35.6 12.7 (.)

35 Hungary 5.0 2,920 4,051 3.7 5.6 7.7 5.7 0.2 l l l l

36 Argentina 4.1 1,413 2,543 7.9 7.2 3.8 3.4 0.5 ° l l l

37 Poland 5.7 3,419 3,702 .. 4.6 12.8 7.9 1.2 l l l l

38 Chile 11.5 1,054 3,092 5.4 5.9 2.5 3.7 0.2 ° l l l

39 Bahrain .. 4,784 11,274 1.6 1.8 22.6 31.0 0.1 l l l

40 Estonia 17.1 .. 6,094 .. 3.4 .. 13.6 0.1 l l l l

41 Lithuania 13.0 .. 3,453 .. 4.3 .. 3.7 0.1 l l l l

42 Slovakia 2.2 .. 5,377 .. 3.7 .. 7.0 0.1 l l l l

43 Uruguay 23.1 1,163 2,310 8.5 10.5 2.0 1.3 (.) ° l l l

44 Croatia 6.2 .. 3,733 .. 5.6 .. 5.3 0.1 l l ° l

45 Latvia 46.5 .. 2,835 .. 5.3 .. 2.9 (.) l l l l

46 Qatar 0.0 10,616 19,374 .. .. 57.2 63.1 0.2 l l l

47 Seychelles .. 794 2,716 d .. .. 1.5 6.9 (.) l l l l

48 Costa Rica 29.6 964 1,764 10.2 9.9 1.1 1.5 (.) ° l l l

49 United Arab Emirates 0.0 6,204 15,878 6.5 2.2 36.4 33.6 0.5 l l l

50 Cuba 17.7 1,029 1,407 .. .. 3.2 2.3 0.1 l l l l

51 Saint Kitts and Nevis .. .. 3,256 .. .. .. 3.0 (.) l l l

52 Bahamas .. 4,062 6,700 .. .. 38.1 6.0 (.) l l l l

53 Mexico 13.0 999 2,108 5.5 5.6 4.2 4.0 1.7 l l l l

Energy and the environment
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54 Bulgaria 6.5 4,371 4,735 1.6 2.8 8.5 5.6 0.2 l l l l

55 Tonga 0.0 d 109 356 d .. .. 0.4 1.1 (.) l l l

56 Oman 0.0 847 3,817 8.5 2.8 5.0 12.9 0.1 l l l l

57 Trinidad and Tobago 0.6 1,900 4,925 2.7 1.2 15.4 22.1 0.1 l l l l

58 Panama 28.5 930 1,733 7.3 7.6 1.8 1.9 (.) l l l l

59 Antigua and Barbuda .. 984 1,603 d .. .. 2.2 5.0 (.) l l l l

60 Romania 12.4 3,061 2,441 .. 4.0 8.7 4.2 0.4 l l l l

61 Malaysia 6.5 d 740 3,196 4.5 3.9 2.0 6.4 0.6 l l l l

62 Bosnia and Herzegovina 7.9 .. 2,636 .. 5.3 .. 4.9 0.1 l l

63 Mauritius 25.5 482 1,683 .. .. 0.6 2.6 (.) l l l l

Medium human development

64 Libyan Arab Jamahiriya 1.7 1,588 3,347 .. .. 8.9 8.9 0.2 l l l

65 Russian Federation 2.7 .. 6,303 .. 1.9 .. 10.3 5.9 l l l

66 Macedonia, TFYR 9.7 .. 3,794 .. .. .. 5.2 (.) l l l l

67 Belarus 5.5 .. 3,388 .. 2.2 .. 6.4 0.2 l l l l

68 Dominica .. 149 1,243 d .. .. 0.5 1.8 (.) l l l l

69 Brazil 29.1 1,145 2,246 7.5 6.9 1.5 1.6 1.2 l l l l

70 Colombia 15.8 726 1,045 7.4 10.1 1.4 1.3 0.2 l l l l

71 Saint Lucia .. 504 1,851 d .. .. 0.9 2.1 (.) l l l l

72 Venezuela, RB 2.5 2,379 3,510 2.9 2.3 5.8 5.6 0.6 l l l l

73 Albania 6.3 1,204 1,743 .. 6.4 1.8 1.0 (.) l l l l

74 Thailand 17.7 340 1,896 d 5.1 5.0 0.9 3.9 1.0 l l l l

75 Samoa (Western) .. 252 613 d .. .. 0.6 0.8 (.) l l l l

76 Saudi Arabia (.) j 1,969 6,749 6.6 2.2 17.3 j 13.0 j 1.2 j l l l

77 Ukraine 1.6 .. 3,683 .. 1.9 .. 6.6 1.3 l l l l

78 Lebanon 0.4 1,056 2,829 .. 3.0 2.3 5.4 0.1 l l

79 Kazakhstan 0.2 .. 4,114 .. 1.9 .. 10.7 0.6 l ° l

80 Armenia 1.1 .. 1,375 .. 5.2 .. 1.1 (.) l l l l

81 China 4.6 307 1,440 1.3 4.5 1.5 3.2 16.5 l l l l

82 Peru 24.7 579 868 7.9 11.3 1.4 1.0 0.1 l l l l

83 Ecuador 18.7 423 950 5.2 4.9 1.7 1.8 0.1 l l l l

84 Philippines 33.2 373 655 9.8 7.8 0.8 1.0 0.3 ° l l l

85 Grenada 0.0 281 1,628 .. .. 0.5 2.2 (.) l l l l

86 Jordan 1.3 366 1,524 5.5 4.0 2.1 3.2 0.1 l l l l

87 Tunisia 8.6 434 1,200 6.9 8.1 1.5 2.1 0.1 l l l l

88 Saint Vincent and the Grenadines .. 276 940 d .. .. 0.4 1.6 (.) l l l l

89 Suriname 3.3 4,442 3,537 .. .. 6.7 5.1 (.) l l

90 Fiji 36.0 d 489 627 d .. .. 1.2 1.3 (.) l l l l

91 Paraguay 55.0 233 1,113 7.3 6.4 0.5 0.7 (.) l l l l

92 Turkey 9.1 554 1,979 5.9 6.0 1.7 3.1 0.9 l l l

93 Sri Lanka 60.4 113 407 5.8 8.8 0.2 0.5 (.) l l l l

94 Dominican Republic 26.9 582 1,532 6.5 7.4 1.1 2.5 0.1 l l l l

95 Belize 25.0 d 370 708 d .. .. 1.3 3.0 (.) l l l l

96 Iran, Islamic Rep. of 0.7 570 2,304 4.9 3.2 3.0 5.6 1.5 l l l l

97 Georgia 23.9 .. 1,566 .. 4.1 .. 0.8 (.) l l l

98 Maldives 0.0 25 490 .. .. 0.3 1.4 (.) l l l l

99 Azerbaijan 0.0 .. 2,815 .. 2.3 .. 3.5 0.1 l l l l

100 Occupied Palestinian Territories .. .. .. .. .. .. .. ..

101 El Salvador 46.3 336 663 7.6 6.9 0.5 1.0 (.) l l l l

102 Algeria 6.4 381 929 8.5 5.6 3.5 5.1 0.7 l l l l

103 Guyana 43.6 545 1,172 d .. .. 2.3 2.2 (.) l l l

104 Jamaica 17.0 834 2,696 2.9 2.5 4.0 4.1 (.) ° l l l

105 Turkmenistan 0.0 .. 1,999 .. .. .. 9.2 0.2 l l l

106 Cape Verde 0.0 d 55 100 d .. .. 0.4 0.3 (.) l l l l
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107 Syrian Arab Republic 0.0 433 1,683 4.7 3.4 2.2 2.7 0.2 l l l l

108 Indonesia 15.9 94 498 3.9 4.3 0.6 1.4 1.2 l l l l

109 Viet Nam 23.3 78 503 d .. 4.4 0.3 0.9 0.3 l l l l

110 Kyrgyzstan 0.0 .. 2,417 .. 3.2 .. 1.0 (.) l l l l

111 Egypt 9.4 d 433 1,340 d 6.4 5.1 1.0 2.0 0.6 l l l l

112 Nicaragua 69.3 363 492 8.7 5.5 0.7 0.7 (.) l l l l

113 Uzbekistan 0.0 .. 1,890 .. 0.8 .. 4.8 0.5 l l l

114 Moldova, Rep. of 2.1 .. 1,900 .. 1.9 .. 1.7 (.) l l l l

115 Bolivia 18.8 292 481 5.4 4.9 0.8 0.9 (.) l l l l

116 Mongolia 2.2 1,119 1,273 .. .. 4.1 3.1 (.) l l l l

117 Honduras 63.6 259 694 5.0 4.9 0.6 0.9 (.) ° l l l

118 Guatemala 72.1 245 501 7.0 6.5 0.6 0.9 (.) l l l l

119 Vanuatu 50.0 d 171 208 d .. .. 0.5 0.4 (.) l l l

120 Equatorial Guinea 57.1 83 51 d .. .. 0.3 0.3 (.) l l l

121 South Africa 11.6 k 3,181 k 4,595 k 4.5 3.9 7.2 7.8 1.4 l l l l

122 Tajikistan .. .. 2,645 .. 2.1 .. 0.7 (.) l l l

123 Morocco 6.1 254 649 11.3 10.2 0.8 1.2 0.2 ° l l l

124 Gabon 65.8 766 1,229 3.5 4.9 8.9 0.9 (.) l l

125 Namibia .. l .. l .. l .. 9.9 .. 1.2 (.) l l l l

126 India 19.8 173 594 3.3 5.3 0.5 1.2 5.1 l l l l

127 São Tomé and Principe .. 96 102 d .. .. 0.4 0.6 (.) l l

128 Solomon Islands 50.0 d 93 69 d .. .. 0.4 0.4 (.) l l l l

129 Cambodia 92.2 15 9 d .. .. (.) (.) (.) l l l l

130 Myanmar 83.9 44 126 .. .. 0.1 0.2 (.) ° l l l

131 Botswana .. l .. l .. l .. .. 0.9 2.3 (.) l l l l

132 Comoros .. 26 32 d .. .. 0.1 0.1 (.) l l

133 Lao People’s Dem. Rep. 78.4 68 135 d .. .. 0.1 0.2 (.) l l l l

134 Pakistan 23.5 176 493 3.5 4.2 0.4 0.8 0.5 ° l l l

135 Bhutan 87.8 17 218 d .. .. (.) 0.2 (.) l l l l

136 Ghana 84.7 450 285 4.8 5.0 0.2 0.4 (.) l l l l

137 Bangladesh 51.5 30 145 10.8 10.4 0.1 0.3 0.1 l l l l

138 Nepal 93.2 17 91 2.7 4.0 (.) 0.1 (.) ° l l l

139 Papua New Guinea 62.2 406 251 d .. .. 0.6 0.4 (.) l l l l

140 Congo 69.0 98 206 1.6 3.3 0.2 0.4 (.) l l l

141 Sudan 86.5 47 101 2.5 3.7 0.2 0.3 (.) l l l l

142 Timor-Leste .. .. 301 d .. .. .. 0.2 (.)

143 Madagascar 81.9 49 50 d .. .. 0.2 0.1 (.) l l l l

144 Cameroon 86.3 168 226 5.3 4.6 0.4 0.2 (.) l l l l

145 Uganda 93.5 28 59 d .. .. 0.1 0.1 (.) l l l l

146 Swaziland .. l .. l .. l .. .. 0.8 0.9 (.) l l l l

Low human development

147 Togo 84.4 74 91 6.4 3.2 0.2 0.4 (.) l l l l

148 Djibouti .. 416 455 d .. .. 0.9 0.5 (.) l l l l

149 Lesotho .. l .. l .. l .. .. .. .. .. l l l l

150 Yemen 4.0 .. 212 .. 2.8 .. 0.9 0.1 l l l l

151 Zimbabwe 67.2 1,020 998 2.8 2.6 1.3 0.9 (.) l l l

152 Kenya 83.1 109 154 1.8 2.1 0.4 0.3 (.) l l l l

153 Mauritania 35.8 d 60 60 d .. .. 0.4 0.9 (.) l l l l

154 Haiti 79.5 58 61 8.2 6.4 0.1 0.2 (.) ° l l l

155 Gambia 66.7 70 101 d .. .. 0.2 0.2 (.) l l l l

156 Senegal 70.9 115 192 d 4.3 5.2 0.6 0.4 (.) l l l l

157 Eritrea 85.2 .. 62 .. .. .. 0.2 (.) l l l l

158 Rwanda 84.7 32 39 d .. .. 0.1 0.1 (.) l l l l

159 Nigeria 82.9 108 162 1.3 1.3 1.0 0.4 0.2 l l l l
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160 Guinea 87.1 85 89 d .. .. 0.2 0.1 (.) ° l l l

161 Angola 74.4 214 178 .. 3.1 0.7 0.6 (.) l l

162 Tanzania, U. Rep. of 94.4 41 78 .. 1.3 0.1 0.1 (.) l l l l

163 Benin 81.3 37 82 2.4 3.5 0.1 0.3 (.) l l l l

164 Côte d’Ivoire 75.5 220 209 5.2 3.8 0.7 0.3 (.) l l

165 Zambia 87.2 1,125 631 1.5 1.4 0.6 0.2 (.) l l l l

166 Malawi 82.9 66 77 d .. .. 0.1 0.1 (.) ° l l l

167 Congo, Dem. Rep. of the 97.2 161 86 6.0 2.1 0.1 (.) (.) l l l l

168 Mozambique 90.9 364 399 1.0 2.5 0.3 0.1 (.) l l l l

169 Burundi 95.7 12 23 d .. .. (.) (.) (.) l l l

170 Ethiopia 96.5 .. 33 .. 2.1 (.) 0.1 (.) l l l l

171 Chad 98.6 10 11 d .. .. (.) (.) (.) ° l l

172 Central African Republic 83.3 29 35 d .. .. (.) 0.1 (.) ° l l

173 Guinea-Bissau 50.0 18 45 d .. .. 0.2 0.2 (.) l l l

174 Burkina Faso 83.3 16 32 d .. .. 0.1 0.1 (.) l l l l

175 Mali 86.7 15 38 d .. .. 0.1 (.) (.) l l l l

176 Sierra Leone 91.2 62 49 d .. .. 0.2 0.1 (.) l l

177 Niger 85.6 .. 40 d .. .. 0.1 0.1 (.) l l l l

Developing countries 26.3 388 1,157 3.7 4.7 1.3 2.2 42.7 .. .. .. ..

Least developed countries 78.3 83 114 .. 3.8 0.1 0.2 0.5 .. .. .. ..

Arab States 16.9 626 1,977 5.8 3.5 3.2 4.4 4.8 .. .. .. ..

East Asia and the Pacific 11.4 329 1,418 2.1 4.6 1.4 2.9 22.5 .. .. .. ..

Latin America and the Caribbean 23.3 1,019 1,932 6.4 6.2 2.4 2.4 5.2 .. .. .. ..

South Asia 24.8 171 598 3.8 5.0 0.5 1.2 7.2 .. .. .. ..

Sub-Saharan Africa 81.2 434 522 3.2 2.7 1.0 0.8 2.1 .. .. .. ..

Central and Eastern Europe and the CIS 4.1 3,284 3,432 .. 2.5 10.1 6.2 12.2 .. .. .. ..

OECD 4.6 5,761 8,777 3.9 5.3 10.9 11.2 51.1 .. .. .. ..

High-income OECD 3.2 6,698 10,483 3.8 5.3 12.1 13.1 46.5 .. .. .. ..

High human development 4.9 5,532 8,502 3.9 5.2 10.7 11.1 54.7 .. .. .. ..

Medium human development 18.4 341 1,100 3.5 4.2 1.2 2.1 43.7 .. .. .. ..

Low human development 83.7 162 165 2.2 1.9 0.4 0.2 0.6 .. .. .. ..

High income 3.1 6,559 10,331 3.9 5.2 12.2 13.1 49.7 .. .. .. ..

Middle income 10.5 615 1,593 3.7 4.2 2.1 3.1 42.7 .. .. .. ..

Low income 44.0 174 414 3.2 4.2 0.5 0.8 7.6 .. .. .. ..

World 21.7 m 1,573 2,490 3.8 4.7 3.4 3.7 100.0 .. .. .. ..

l �Ratification, acceptance, approval, accession or 
succession.

° Signature.

notes
a	 Information is as of 28 August 2006. The 

Cartagena Protocol on Biosafety was signed in 
Cartagena in 2000, the United Nations Framework 
Convention on Climate Change in New York in 
1992, the Kyoto Protocol to the United Nations 
Framework Convention on Climate Change in Kyoto 
in 1997 and the Convention on Biological Diversity 
in Rio de Janeiro in 1992.

b	 The world total includes carbon dioxide emissions 
not included in national totals, such as those from 
bunker fuels and oxidation of nonfuel hydrocarbon 
products, and emissions by countries not shown in 
the main indicator tables. These emissions amount 
to approximately 0.2% of the world total. Thus the 
shares listed for individual countries in this table do 
not sum to 100%.

c	 Includes Svalbard and Jan Mayen Islands.
d	 Data are estimates produced by the United Nations, 

Department of Economic and Social Affairs, 
Statistics Division.

e	 Preliminary data.
f	 Based on natural gas data.
g	 Includes Liechtenstein.
h	 Includes Monaco.
i	 Includes San Marino.
j	 Includes part of the Neutral Zone.
k	 Data refer to the South African Customs Union, 

which includes Botswana, Lesotho, Namibia and 
Swaziland.

l	 Included in data for South Africa.
m	Figure is the aggregate from UN 2006a.

Sources
Column 1: calculated on the basis of data on 
traditional fuel consumption and total energy 
requirements from UN 2006a. 
Columns 2 and 3: UN 2006f.
Columns 4 and 5: World Bank 2006, based on data 
from the International Energy Agency.
Columns 6–8: UN 2006c, based on data from the 
Carbon Dioxide Information Analysis Center. 
Columns 9–12: UN 2006d.
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High human development

1 Norway .. 43 0 83 9 13 (.) 26 70

2 Iceland .. 0 0 .. .. 0 0 0 ..

3 Australia .. 65 0 147 396 50 (.) 53 75

4 Ireland .. 7 0 0 4 .. .. 10 73

5 Sweden .. 75 0 95 104 592 2 28 43

6 Canada .. 147 0 339 112 365 2 62 75

7 Japan .. 2 0 877 250 0 0 260 107

8 United States .. 379 1 415 387 7,101 30 1,546 72

9 Switzerland .. 48 0 93 144 74 (.) 4 20

10 Netherlands .. 118 0 46 129 840 2 53 50

11 Finland .. 12 0 159 77 22 (.) 28 77

12 Luxembourg .. 2 0 0 0 .. .. 1 129

13 Belgium .. 15 0 16 0 173 (.) 37 40

14 Austria .. 21 0 23 21 3 (.) 40 73

15 Denmark .. 44 0 127 78 2 (.) 21 71

16 France .. 137 0 43 3 2,399 9 255 55

17 Italy .. 21 0 315 224 827 2 191 50

18 United Kingdom .. 293 0 633 94 791 4 217 65

19 Spain .. 5 0 363 281 113 1 147 46

20 New Zealand .. 5 0 7 8 0 (.) 9 73

21 Germany .. 700 0 252 216 1,855 6 285 60

22 Hong Kong, China (SAR) .. 2 0 .. .. .. .. .. ..

23 Israel 150–300 f 1 1 265 1,422 160 2 168 118

24 Greece .. 2 0 870 1,114 0 (.) 164 81

25 Singapore .. 0 0 237 423 3 (.) 73 133

26 Korea, Rep. of .. 0 0 1,674 544 38 (.) 688 115

27 Slovenia .. 0 0 19 2 .. .. 7 ..

28 Portugal .. 0 0 18 406 0 0 45 62

29 Cyprus 210 1 0 33 0 0 0 10 100

30 Czech Republic .. 2 4 0 630 10 (.) 22 11

31 Barbados .. .. 0 .. .. .. .. 1 61

32 Malta .. 2 0 0 18 0 (.) 2 250

33 Kuwait .. 2 0 631 55 0 0 16 133

34 Brunei Darussalam .. .. 0 0 0 .. .. 7 171

35 Hungary .. 8 4 24 12 70 (.) 32 30

36 Argentina .. 3 1 70 67 0 (.) 71 66

37 Poland .. 5 20 125 96 124 (.) 142 45

38 Chile .. 1 1 468 456 0 (.) 78 77

39 Bahrain .. 0 0 49 0 0 (.) 11 393

40 Estonia .. 0 1 18 10 0 0 5 ..

41 Lithuania .. 1 1 4 9 0 (.) 14 ..

42 Slovakia .. 0 1 220 0 0 (.) 20 ..

43 Uruguay .. 0 0 8 18 0 0 24 75

44 Croatia 5 3 119 22 0 0 0 21 ..

45 Latvia .. 0 2 16 7 0 0 5 ..

46 Qatar .. 0 0 11 0 0 0 12 200

47 Seychelles .. .. 0 0 0 .. .. (.) 17

48 Costa Rica .. 11 0 0 0 .. .. 0 ..

49 United Arab Emirates .. 0 0 426 2,381 10 (.) 51 119

50 Cuba .. 1 19 0 0 .. .. 49 30

51 Saint Kitts and Nevis .. .. 0 .. .. .. .. .. ..

52 Bahamas .. .. 0 0 0 .. .. 1 172

53 Mexico 10–12 3 2 45 35 .. .. 193 149

Refugees and armaments
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54 Bulgaria .. 4 4 0 158 0 (.) 51 34

55 Tonga .. .. 0 0 0 .. .. .. ..

56 Oman .. 0 0 157 98 0 0 42 144

57 Trinidad and Tobago .. .. 0 0 0 .. .. 3 143

58 Panama .. 2 0 0 0 .. .. 0 0

59 Antigua and Barbuda .. .. 0 .. .. .. .. (.) 170

60 Romania .. 2 11 0 579 17 (.) 97 51

61 Malaysia .. 34 0 898 467 0 0 110 100

62 Bosnia and Herzegovina 183 11 110 0 0 0 (.) 12 ..

63 Mauritius .. 0 0 0 0 .. .. 0 0

Medium human development

64 Libyan Arab Jamahiriya .. 12 2 0 0 0 (.) 76 104

65 Russian Federation 265 2 103 40 0 5,771 31 1,027 19

66 Macedonia, TFYR 1 1 9 0 0 .. .. 11 ..

67 Belarus .. 1 9 0 0 0 1 73 ..

68 Dominica .. .. 0 .. .. .. .. .. ..

69 Brazil .. 3 0 237 142 62 (.) 287 104

70 Colombia 1,706–3,663 g 0 60 37 11 .. .. 207 313

71 Saint Lucia .. .. 0 .. .. .. .. .. ..

72 Venezuela, RB .. 0 3 0 7 0 (.) 82 167

73 Albania .. 0 13 24 31 .. .. 22 54

74 Thailand .. 117 0 558 98 0 (.) 307 130

75 Samoa (Western) .. .. .. .. .. .. .. .. ..

76 Saudi Arabia .. 241 0 975 470 36 (.) 200 320

77 Ukraine .. 2 84 .. .. 188 2 188 ..

78 Lebanon 68–600 1 18 34 1 0 (.) 72 414

79 Kazakhstan .. 7 4 99 68 0 (.) 66 ..

80 Armenia 8 220 14 49 0 .. .. 48 ..

81 China .. 299 124 523 2,697 129 2 2,255 58

82 Peru 60 1 5 32 368 0 (.) 80 63

83 Ecuador .. 10 1 10 33 .. .. 47 111

84 Philippines 60 0 0 36 38 .. .. 106 92

85 Grenada .. .. 0 .. .. .. .. .. ..

86 Jordan .. 1 2 19 23 15 (.) 101 144

87 Tunisia .. 0 3 42 156 .. .. 35 100

88 Saint Vincent and the Grenadines .. .. 0 .. .. .. .. .. ..

89 Suriname .. 0 0 0 0 .. .. 2 100

90 Fiji .. .. 1 12 0 .. .. 4 148

91 Paraguay .. 0 0 0 1 .. .. 10 69

92 Turkey 356–1,000+ 2 170 1,562 746 28 (.) 515 82

93 Sri Lanka 325 0 108 49 8 .. .. 111 514

94 Dominican Republic .. .. 0 0 0 .. .. 25 113

95 Belize .. 1 0 0 0 .. .. 1 167

96 Iran, Islamic Rep. of .. 716 99 373 403 0 (.) 545 89

97 Georgia 240 2 7 0 0 0 (.) 11 ..

98 Maldives .. .. 0 0 0 .. .. .. ..

99 Azerbaijan 558 3 234 0 0 .. .. 67 ..

100 Occupied Palestinian Territories 21–50 h 0 350 1 0 .. .. 0 ..

101 El Salvador .. 0 4 3 0 .. .. 16 38

102 Algeria 1,000 i 94 12 346 149 .. .. 138 81

103 Guyana .. .. 0 0 0 .. .. 1 15

104 Jamaica .. .. 0 0 0 .. .. 3 143

105 Turkmenistan .. 12 1 0 0 .. .. 26 ..

106 Cape Verde .. .. 0 0 0 .. .. 1 13



HDI rank

Internally 
displaced 
people a

(thousands)

Refugees
Conventional arms transfers b

(1990 prices)

By country 
of asylum
(thousands)

By country 
of origin c

(thousands)

Imports
(US$ millions)

Exports Total armed forces

US$ millions
Share d

(%) Thousands
Index

(1985=100)
2005 e 2005 e 2005 e 1995 2005 2005 2001–05 2006 2006

	h uman de velopment report 2006	 359

H
um

an developm
ent indicators

tabl



e22

107 Syrian Arab Republic 305 26 16 43 0 0 0 308 77

108 Indonesia 342–600 0 34 339 19 8 (.) 302 109

109 Viet Nam .. 2 357 270 291 .. .. 455 44

110 Kyrgyzstan .. 3 3 0 3 0 (.) 13 ..

111 Egypt .. 89 6 1,700 596 0 (.) 469 105

112 Nicaragua .. 0 1 0 0 0 0 14 22

113 Uzbekistan 3 44 8 0 0 0 1 55 ..

114 Moldova, Rep. of .. 0 12 6 0 4 (.) 7 ..

115 Bolivia .. 1 0 1 9 .. .. 33 120

116 Mongolia .. 0 1 .. .. .. .. 9 27

117 Honduras .. 0 1 0 0 .. .. 12 72

118 Guatemala 242 0 3 3 0 .. .. 29 91

119 Vanuatu .. .. .. .. .. .. .. .. ..

120 Equatorial Guinea .. 0 0 0 0 .. .. 1 45

121 South Africa .. 30 0 38 606 39 (.) 56 53

122 Tajikistan .. 1 55 0 0 .. .. 8 ..

123 Morocco .. 0 3 30 32 .. .. 201 135

124 Gabon .. 9 0 0 0 .. .. 5 208

125 Namibia .. 5 1 4 0 .. .. 9 ..

126 India 600 139 16 943 1,471 0 (.) 1,325 105

127 São Tomé and Principe .. 0 0 .. .. .. .. .. ..

128 Solomon Islands .. .. 0 0 0 .. .. .. ..

129 Cambodia .. 0 18 0 0 0 0 124 354

130 Myanmar 540 f 0 165 216 20 .. .. 376 202

131 Botswana .. 3 0 7 0 .. .. 9 225

132 Comoros .. 0 0 .. .. .. .. .. ..

133 Lao People’s Dem. Rep. .. 0 24 0 0 .. .. 29 54

134 Pakistan 20 f 1,085 30 316 161 9 (.) 619 128

135 Bhutan .. .. 107 0 0 .. .. .. ..

136 Ghana .. 54 18 0 0 .. .. 7 46

137 Bangladesh 500 21 7 121 27 .. .. 126 138

138 Nepal 100–200 126 2 1 0 .. .. 69 276

139 Papua New Guinea .. 10 0 0 0 .. .. 3 94

140 Congo 100–147 66 24 0 0 .. .. 10 115

141 Sudan 5,355 147 693 3 0 .. .. 105 186

142 Timor-Leste .. 0 0 .. .. .. .. 1 ..

143 Madagascar .. 0 0 0 0 .. .. 14 66

144 Cameroon .. 52 9 0 0 .. .. 23 315

145 Uganda 1,740 f 257 34 38 0 .. .. 45 225

146 Swaziland .. 1 0 0 0 .. .. .. ..

Low human development

147 Togo 3 9 51 3 0 .. .. 9 250

148 Djibouti .. 10 1 3 0 .. .. 10 333

149 Lesotho .. 0 0 0 0 .. .. 2 100

150 Yemen .. 82 1 124 289 .. .. 67 105

151 Zimbabwe 570 14 11 0 0 .. .. 29 71

152 Kenya 382 251 5 0 25 .. .. 24 175

153 Mauritania .. 1 32 1 0 .. .. 16 188

154 Haiti .. 0 14 .. .. .. .. 0 0

155 Gambia .. 7 2 0 0 .. .. 1 160

156 Senegal 64 21 9 2 0 .. .. 14 139

157 Eritrea 51 4 144 3 276 0 0 202 ..

158 Rwanda .. 45 100 0 0 .. .. 51 981

159 Nigeria .. 9 22 2 0 0 0 79 84
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Notes
a	 Estimates maintained by the Internal Displacement 

Monitoring Centre based on various sources. 
Estimates are associated with high levels of 
uncertainty.

b	 Data are as of 10 May 2006. Figures are trend 
indicator values, which are an indicator only of 
the volume of international arms transfers, not 
of the actual financial value of such transfers. 
Published reports of arms transfers provide partial 
information, as not all transfers are fully reported. 
The estimates presented are conservative and 
may understate actual transfers of conventional 
weapons.

c	 The country of origin for many refugees is 
unavailable or unreported. These data may 
therefore be underestimates.

d	 Calculated using the 2001–05 totals for all 
countries and nonstate actors with exports of major 
conventional weapons as defined in SIPRI 2006b.

e	 Data refer to the end of 2005 unless otherwise 
specified.

f	 Estimate excludes certain parts of the country or 
some groups of internally displaced people.

g	 Lower estimate is cumulative since 1994. Higher 
figure is cumulative since 1985.

h	 Lower estimate includes only internally displaced 
people evicted mainly by dwelling demolitions since 
2000. Higher figure is cumulative since 1967.

i	 Figure is cumulative since 1992.
j	 Data refer to the total volume of arms transfers 

and include all countries and nonstate actors with 
transfers of major conventional weapons as defined 
in SIPRI 2006a.

Sources
Column 1: Internal Displacement Monitoring Centre 
2006. 
Columns 2 and 3: UNHCR 2006. 
Columns 4–6: SIPRI 2006b. 
Column 7: calculated on the basis of data on arms 
transfers from SIPRI 2006b. 
Column 8: IISS 2006. 
Column 9: calculated on the basis of data on armed 
forces from IISS 2006.

160 Guinea 82 64 6 0 0 .. .. 10 101

161 Angola 62 14 216 1 22 0 (.) 108 218

162 Tanzania, U. Rep. of .. 549 2 0 0 .. .. 27 67

163 Benin .. 30 0 0 0 .. .. 5 111

164 Côte d’Ivoire 800 f 42 18 2 0 .. .. 17 129

165 Zambia .. 156 0 0 0 0 0 15 93

166 Malawi .. 4 0 0 0 0 0 5 94

167 Congo, Dem. Rep. of the 1,664 204 431 0 14 .. .. 65 135

168 Mozambique .. 2 0 0 0 .. .. 11 70

169 Burundi 117 21 439 0 0 .. .. 51 981

170 Ethiopia 150–265 101 65 0 0 .. .. 183 84

171 Chad 55–65 275 48 1 0 .. .. 30 246

172 Central African Republic .. 25 43 0 0 .. .. 3 130

173 Guinea-Bissau .. 8 1 0 0 .. .. 9 105

174 Burkina Faso .. 1 1 0 19 .. .. 11 275

175 Mali .. 11 1 0 0 .. .. 7 143

176 Sierra Leone .. 60 40 15 0 .. .. 13 419

177 Niger .. 0 1 0 0 .. .. 5 227

Developing countries .. 5,761 .. .. .. .. .. 13,909 T 89

Least developed countries .. 2,265 .. .. .. .. .. 1,862 T 159

Arab States .. 755 .. .. .. .. .. 2,141 T 79

East Asia and the Pacific .. 464 .. .. .. .. .. 5,955 T 80

Latin America and the Caribbean .. 37 .. .. .. .. .. 1,269 T 94

South Asia .. 2,087 .. .. .. .. .. 2,822 T 111

Sub-Saharan Africa .. 2,415 .. .. .. .. .. 1,197 T 142

Central and Eastern Europe and the CIS .. 482 .. .. .. .. .. 2,115 T 32

OECD .. 2,161 .. .. .. .. .. 5,094 T 70

High-income OECD .. 2,141 .. .. .. .. .. 4,170 T 71

High human development .. 2,240 .. .. .. .. .. 5,520 T 71

Medium human development .. 3,919 .. .. .. .. .. 11,637 T 69

Low human development .. 2,020 .. .. .. .. .. 1,079 T 151

High income .. 2,390 .. .. .. .. .. 4,728 T 76

Middle income .. 1,984 .. .. .. .. .. 9,402 T 58

Low income .. 4,013 .. .. .. .. .. 5,546 T 111

World 23,700 T 8,387 T .. 21,085 T j 21,965 T j 21,961 T j .. 19,676 T 72
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e23 . . . protecting personal security . . .

National

Australia 1999 30.1 13.9 1.2 1.0 2.4 0.3

Austria 1995 18.8 3.1 0.2 1.2 0.8 0.7

Belgium 1999 21.4 7.7 1.0 0.3 1.2 0.3

Canada 1999 23.8 10.4 0.9 0.8 2.3 0.4

Denmark 1999 23.0 7.6 0.7 0.4 1.4 0.3

England and Wales 1999 26.4 12.2 1.2 0.9 2.8 0.1

Finland 1999 19.1 4.4 0.6 1.1 2.1 0.2

France 1999 21.4 8.7 1.1 0.7 1.4 1.3

Italy 1991 24.6 12.7 1.3 0.6 0.2 ..

Japan 1999 15.2 3.4 0.1 0.1 0.1 (.)

Malta 1996 23.1 10.9 0.4 0.1 1.1 4.0

Netherlands 1999 25.2 7.4 0.8 0.8 1.0 0.4

New Zealand 1991 29.4 14.8 0.7 1.3 2.4 ..

Northern Ireland 1999 15.0 6.2 0.1 0.1 2.1 0.2

Poland 1999 22.7 9.0 1.8 0.2 1.1 5.1

Portugal 1999 15.5 7.5 1.1 0.2 0.4 1.4

Scotland 1999 23.2 7.6 0.7 0.3 3.0 ..

Slovenia 2000 21.2 7.7 1.1 0.8 1.1 2.1

Sweden 1999 24.7 8.4 0.9 1.1 1.2 0.1

Switzerland 1999 18.2 4.5 0.7 0.6 1.0 0.2 g

United States 1999 21.1 10.0 0.6 0.4 1.2 0.2

Major city

Asunción (Paraguay) 1995 34.4 16.7 6.3 1.7 0.9 13.3

Baku (Azerbaijan) 1999 8.3 2.4 1.6 0.0 0.4 20.8

Beijing (China) 1991 19.0 2.2 0.5 0.6 0.6 ..

Bishkek (Kyrgyzstan) 1995 27.8 11.3 1.6 2.2 2.1 19.3

Bogotá (Colombia) 1996 54.6 27.0 11.5 4.8 2.5 19.5

Bratislava (Slovakia) 1996 36.0 20.8 1.2 0.4 0.5 13.5

Bucharest (Romania) 1999 25.4 10.8 1.8 0.4 0.6 19.2

Budapest (Hungary) 1999 32.1 15.6 1.8 0.9 0.8 9.8

Buenos Aires (Argentina) 1995 61.1 30.8 6.4 6.4 2.3 30.2

Cairo (Egypt) 1991 28.7 12.1 2.2 1.8 1.1 ..

Dar es Salaam (Tanzania, U. Rep. of) 1991 .. 23.1 8.2 6.1 1.7 ..

Gaborone (Botswana) 1996 31.7 19.7 2.0 0.7 3.2 2.8

Jakarta ( Indonesia) 1995 20.9 9.4 0.7 1.3 0.5 29.9

Johannesburg (South Africa) 1995 38.0 18.3 4.7 2.7 4.6 6.9

Kampala (Uganda) 1995 40.9 20.6 2.3 5.1 1.7 19.5

Kiev (Ukraine) 1999 29.1 8.9 2.5 1.2 1.5 16.2

La Paz (Bolivia) 1995 39.8 18.1 5.8 1.5 2.0 24.4

Manila (Philippines) 1995 10.6 3.3 1.5 0.1 0.1 4.3

Maputo (Mozambique) 2001 40.6 29.3 7.6 2.2 3.2 30.5

Minsk (Belarus) 1999 23.6 11.1 1.4 1.4 1.3 20.6

Moscow (Russian Federation) 1999 26.3 10.9 2.4 1.2 1.1 16.6

Mumbai ( India) 1995 31.8 6.7 1.3 3.5 0.8 22.9

New Delhi ( India) 1995 30.5 6.1 1.0 1.7 0.8 21.0

Prague (Czech Republic) 1999 34.1 21.6 0.5 0.9 1.1 5.7

Riga (Latvia) 1999 26.5 9.4 2.8 0.5 1.9 14.3

Rio de Janeiro (Brazil) 1995 44.0 14.7 12.2 7.5 3.4 17.1

San José (Costa Rica) 1995 40.4 21.7 8.9 3.5 1.7 9.2

Skopje (Macedonia, TFYR) 1995 21.1 9.4 1.1 0.3 0.7 7.4

Sofia (Bulgaria) 1999 27.2 16.1 1.5 0.1 0.6 16.4

Tallinn (Estonia) 1999 41.2 22.5 6.3 3.3 3.7 9.3

Tbjlisi (Georgia) 1999 23.6 11.1 1.8 0.4 0.9 16.6

Victims of crime
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Tirana (Albania) 1999 31.7 11.2 2.9 1.2 0.7 59.1

Tunis (Tunisia) 1991 37.5 20.1 5.4 1.5 0.4 ..

Ulaanbaatar (Mongolia) 1999 41.8 20.0 4.5 1.4 2.1 21.3

Vilnius (Lithuania) 1999 31.0 17.8 3.2 2.0 1.4 22.9

Zagreb (Croatia) 1999 14.3 4.4 0.5 0.8 0.5 9.5

Notes
a	 Data refer to victimization as reported in the 

International Crime Victims Survey.
b	 Surveys were conducted in 1992, 1995, 1996–97 

and 2000–01. Data are for the year preceding the 
survey.

c	 Data refer to people victimized by 1 or more of 11 
crimes recorded in the survey: robbery, burglary, 
attempted burglary, car theft, car vandalism, 
bicycle theft, sexual assault, theft from car, theft of 
personal property, assault and threats, and theft of 
motorcycle or moped.

d	 Includes car theft, theft from car, burglary with 
entry and attempted burglary.

e	 Data refer to women only.
f	 Data refer to people who have been asked or 

expected to pay a bribe by a government official.
g	 Data refer to 1995.

Source
All columns: UNODC 2004.
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e24 . . . and achieving equality for all women and men

High human development

1 Norway 1 0.962 82.0 77.1 .. e .. e 105 96 33,034 43,950 0

2 Iceland 2 0.958 82.7 79.0 .. e .. e 102 f 91 f 27,496 38,603 0

3 Australia 3 0.956 83.0 77.9 .. e .. e 114 112 24,966 35,832 0

4 Ireland 4 0.951 80.5 75.4 .. e .. e 101 97 26,160 51,633 0

5 Sweden 5 0.949 82.5 78.1 .. e .. e 102 91 26,408 32,724 0

6 Canada 7 0.947 82.6 77.6 .. e .. e 96 f, g 90 f, g 24,277 h 38,374 h –1

7 Japan 13 0.942 85.6 78.6 .. e .. e 84 86 18,130 40,885 –5

8 United States 8 0.946 80.2 74.8 .. e .. e 97 89 30,581 h 49,075 h 1

9 Switzerland 10 0.944 83.4 77.8 .. e .. e 83 88 25,314 41,258 0

10 Netherlands 9 0.945 81.2 75.8 .. e .. e 98 99 24,652 39,035 2

11 Finland 11 0.943 81.9 75.3 .. e .. e 104 97 24,862 35,263 1

12 Luxembourg 6 0.949 81.6 75.3 .. e .. e 89 i 88 i 45,938 j 94,696 j 1

13 Belgium 12 0.943 82.1 75.9 .. e .. e 96 93 24,123 38,338 1

14 Austria 17 0.937 82.0 76.2 .. e .. e 92 90 20,032 45,095 –3

15 Denmark 15 0.940 79.6 75.0 .. e .. e 106 97 27,048 36,882 0

16 France 14 0.940 83.1 76.0 .. e .. e 95 91 23,015 35,922 2

17 Italy 18 0.934 83.2 77.1 98.0 e 98.8 e 92 87 18,070 h 38,902 h –1

18 United Kingdom 16 0.938 80.8 76.2 .. e .. e 96 f 90 f 24,448 37,506 2

19 Spain 19 0.933 83.3 76.0 .. e .. e 99 93 16,751 h 33,648 h 0

20 New Zealand 20 0.932 81.5 77.0 .. e .. e 105 95 19,264 27,711 0

21 Germany 21 0.928 81.7 75.9 .. e .. e 88 f 89 f 20,851 36,114 0

22 Hong Kong, China (SAR) .. .. 84.8 78.9 .. .. 74 79 20,637 42,166 ..

23 Israel 22 0.925 82.0 77.8 95.9 98.5 92 87 19,165 h 29,714 h 0

24 Greece 23 0.917 81.0 75.7 94.2 e 97.8 e 96 91 15,728 28,837 0

25 Singapore .. .. 80.8 77.0 88.6 96.6 .. .. 18,905 37,125 ..

26 Korea, Rep. of 25 0.905 80.9 73.7 .. e .. e 88 101 12,912 28,036 –1

27 Slovenia 24 0.908 80.2 72.9 .. e .. e 100 91 15,992 h 26,129 h 1

28 Portugal 26 0.902 80.8 74.1 .. e .. e 93 86 14,635 24,971 0

29 Cyprus 27 0.900 81.2 76.2 95.1 98.6 79 78 17,012 28,891 0

30 Czech Republic 28 0.881 78.9 72.5 .. e .. e 82 81 13,141 26,017 0

31 Barbados .. .. 78.6 71.7 .. .. 94 g 84 g .. .. ..

32 Malta 29 0.869 80.9 76.1 89.2 k 86.4 k 81 82 12,226 25,644 0

33 Kuwait 31 0.864 79.7 75.4 91.0 94.4 79 f 69 f 9,623 h 25,847 h –1

34 Brunei Darussalam .. .. 79.1 74.5 90.2 95.2 78 f 76 f .. .. ..

35 Hungary 30 0.867 77.1 68.9 .. e .. e 90 85 13,311 20,666 1

36 Argentina 32 0.859 78.4 70.9 97.2 97.2 94 g 85 g 9,258 h 17,518 h 0

37 Poland 33 0.859 78.6 70.5 .. e .. e 90 82 9,746 h 16,400 h 0

38 Chile 37 0.850 81.1 75.1 95.6 95.8 80 82 6,134 h 15,715 h –3

39 Bahrain 38 0.849 76.0 73.2 83.6 88.6 89 f 82 f 9,654 29,107 –3

40 Estonia 34 0.856 77.2 65.8 99.8 e 99.8 e 98 86 11,377 h 18,285 h 2

41 Lithuania 35 0.856 78.0 66.9 99.6 e 99.6 e 96 87 10,839 15,699 2

42 Slovakia 36 0.853 78.1 70.3 .. e .. e 78 75 10,856 h 18,617 h 2

43 Uruguay 39 0.847 79.2 71.9 .. l .. m 95 f, g 84 f, g 6,764 h 12,240 h 0

44 Croatia 40 0.844 78.6 71.6 97.1 99.3 75 g 72 g 9,872 14,690 0

45 Latvia 41 0.843 77.2 66.1 99.7 e 99.8 e 97 84 9,530 14,171 0

46 Qatar .. .. 76.2 71.4 88.6 89.1 82 71 .. .. ..

47 Seychelles .. .. .. .. 92.3 91.4 82 77 .. .. ..

48 Costa Rica 42 0.831 80.8 76.0 95.1 94.7 69 f, g 67 f, g 5,969 12,878 0

49 United Arab Emirates 43 0.829 81.1 76.7 .. l .. m 68 f, g 54 f, g 7,630 h 31,788 h 0

50 Cuba .. .. 79.5 75.8 99.8 e 99.8 e 81 g 79 g .. .. ..

51 Saint Kitts and Nevis .. .. .. .. .. .. 81 78 .. .. ..

52 Bahamas .. .. 73.4 67.1 .. .. 66 f 65 f 14,414 h 20,459 h ..

53 Mexico 45 0.812 77.8 72.8 89.6 92.4 76 75 5,594 14,202 –1

Gender-related development index
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54 Bulgaria 44 0.814 75.8 69.1 97.7 98.7 81 81 6,406 9,855 1

55 Tonga 46 0.809 73.7 71.1 99.0 k 98.8 k 81 f 79 f 5,026 h 10,606 h 0

56 Oman 57 0.785 76.0 73.1 73.5 86.8 68 f 69 f 4,273 h 23,676 h –10

57 Trinidad and Tobago 48 0.805 72.8 67.0 .. l .. m 68 66 7,766 h 16,711 h 0

58 Panama 47 0.806 77.6 72.5 91.2 92.5 83 76 5,219 9,300 2

59 Antigua and Barbuda .. .. .. .. .. .. .. .. .. .. ..

60 Romania 49 0.804 75.2 68.0 96.3 98.4 77 73 6,723 10,325 1

61 Malaysia 51 0.795 75.8 71.1 85.4 92.0 76 g 70 g 5,391 15,015 0

62 Bosnia and Herzegovina .. .. 77.0 71.5 94.4 99.0 .. .. 5,568 h 8,582 h ..

63 Mauritius 53 0.792 75.8 69.0 80.5 88.4 74 f 75 f 6,948 h 17,173 h –1

Medium human development

64 Libyan Arab Jamahiriya .. .. 76.4 71.8 .. .. 98 f, g 91 f, g .. .. ..

65 Russian Federation 50 0.795 72.0 58.9 99.2 e 99.7 e 92 f 84 f 7,735 h 12,401 h 3

66 Macedonia, TFYR 54 0.791 76.5 71.5 94.1 98.2 71 69 4,286 h 8,943 h 0

67 Belarus 52 0.793 74.1 62.5 99.4 e, k 99.8 e, k 90 86 5,510 h 8,632 h 3

68 Dominica .. .. .. .. .. .. 84 81 .. .. ..

69 Brazil 55 0.789 74.8 67.0 88.8 88.4 88 g 84 g 6,004 10,447 1

70 Colombia 56 0.787 75.6 69.6 92.7 92.9 74 71 5,356 9,202 1

71 Saint Lucia .. .. 74.1 71.0 .. .. 80 72 4,308 h 8,399 h ..

72 Venezuela, RB 60 0.780 76.1 70.2 92.7 93.3 76 f, g 73 f, g 4,083 h 7,982 h –2

73 Albania 59 0.780 76.9 71.1 98.3 99.2 67 g 69 g 3,487 h 6,492 h 0

74 Thailand 58 0.781 74.0 66.7 90.5 94.9 74 73 6,036 10,214 2

75 Samoa (Western) 63 0.770 73.9 67.5 .. l .. m 76 f 72 f 3,046 h 7,980 h –2

76 Saudi Arabia 72 0.744 74.2 70.3 69.3 87.1 58 f 59 f 3,486 h 22,617 h –10

77 Ukraine 62 0.771 72.4 60.1 99.2 e 99.7 e 87 83 4,535 8,583 1

78 Lebanon .. .. 74.4 70.1 .. .. 85 82 2,786 h 9,011 h ..

79 Kazakhstan 61 0.772 69.1 58.0 99.3 e, k 99.8 e, k 93 89 5,799 9,222 3

80 Armenia 65 0.765 74.8 68.1 99.2 e 99.7 e 77 71 3,222 h 5,105 h 0

81 China 64 0.765 73.7 70.2 86.5 95.1 70 f 71 f 4,561 h 7,159 h 2

82 Peru 67 0.759 72.9 67.8 82.1 93.5 88 f 85 f 3,294 8,036 0

83 Ecuador .. .. 77.5 71.6 89.7 92.3 .. .. 2,796 h 5,123 h ..

84 Philippines 66 0.761 72.8 68.6 92.7 92.5 84 79 3,449 5,763 2

85 Grenada .. .. .. .. .. .. 75 f 71 f .. .. ..

86 Jordan 69 0.747 73.2 70.2 84.7 95.1 80 78 2,143 7,038 0

87 Tunisia 73 0.744 75.6 71.4 65.3 83.4 77 f 74 f 3,421 h 12,046 h –3

88 Saint Vincent and the Grenadines .. .. 74.1 68.5 .. .. 67 68 4,300 h 8,513 h ..

89 Suriname .. .. 72.7 66.1 87.2 92.0 77 f, g 68 f, g .. .. ..

90 Fiji .. .. 70.3 65.9 .. .. 76 f 74 f 3,921 h 8,142 h ..

91 Paraguay .. .. 73.5 68.9 .. .. 70 f, g 69 f, g 2,789 6,806 ..

92 Turkey 71 0.745 71.3 66.6 79.6 95.3 63 75 4,038 11,408 0

93 Sri Lanka 68 0.749 77.0 71.7 89.1 92.3 64 f, g 63 f, g 2,561 6,158 4

94 Dominican Republic 70 0.745 71.3 64.1 87.2 86.8 78 f 70 f 4,376 h 10,461 h 3

95 Belize .. .. 74.4 69.5 .. .. 81 81 3,760 h 9,674 h ..

96 Iran, Islamic Rep. of 74 0.736 72.3 69.2 70.4 83.5 70 f 74 f 4,122 h 10,830 h 0

97 Georgia .. .. 74.4 66.6 .. .. 76 75 1,561 4,273 ..

98 Maldives .. .. 66.6 67.4 96.4 96.2 69 f 68 f .. .. ..

99 Azerbaijan 75 0.733 70.6 63.3 98.2 k 99.5 k 67 69 3,262 h 5,096 h 0

100 Occupied Palestinian Territories .. .. 74.2 71.1 88.0 96.7 83 f 80 f .. .. ..

101 El Salvador 76 0.725 74.1 68.0 .. l .. m 69 f 70 f 3,077 7,074 0

102 Algeria 79 0.713 72.7 70.1 60.1 79.6 73 73 3,259 h 9,888 h –2

103 Guyana .. .. 66.7 60.6 .. .. 78 f, g 78 f, g 2,615 h 6,375 h ..

104 Jamaica 77 0.721 72.5 69.0 85.9 k 74.1 k 79 f 75 f 3,027 h 5,327 h 1

105 Turkmenistan .. .. 66.9 58.4 98.3 k 99.3 k .. .. 3,425 h 5,385 h ..

106 Cape Verde 78 0.714 73.5 67.3 .. l .. m 67 67 3,045 h 8,641 h 1
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107 Syrian Arab Republic 82 0.702 75.4 71.8 73.6 86.0 60 f 65 f 1,794 h 5,402 h –2

108 Indonesia 81 0.704 69.2 65.3 86.8 94.0 67 70 2,257 h 4,963 h 0

109 Viet Nam 80 0.708 72.9 68.8 86.9 k 93.9 k 61 f 65 f 2,271 h 3,220 h 2

110 Kyrgyzstan 83 0.701 71.3 62.9 98.1 k 99.3 k 80 77 1,422 h 2,464 h 0

111 Egypt .. .. 72.4 68.0 59.4 83.0 .. .. 1,588 6,817 ..

112 Nicaragua 88 0.684 72.4 67.6 76.6 76.8 71 f 69 f 1,747 h 5,524 h –4

113 Uzbekistan 84 0.694 69.9 63.4 .. l .. m 72 f 75 f 1,398 h 2,346 h 1

114 Moldova, Rep. of 85 0.692 71.7 64.4 97.7 99.1 73 68 1,349 h 2,143 h 1

115 Bolivia 86 0.687 66.5 62.3 80.7 93.1 83 f 89 f 1,983 h 3,462 h 1

116 Mongolia 87 0.685 66.5 62.5 97.5 98.0 83 72 1,379 h 2,730 h 1

117 Honduras 89 0.676 70.2 66.1 80.2 79.8 74 f 68 f 1,771 h 3,964 h 0

118 Guatemala 90 0.659 71.3 63.9 63.3 75.4 63 f 69 f 2,130 h 6,604 h 0

119 Vanuatu .. .. 70.9 67.2 .. .. 61 f 66 f 2,468 h 3,612 h ..

120 Equatorial Guinea 93 0.639 43.3 42.3 80.5 93.4 52 f, g 64 f, g 11,491 h 26,967 h –2

121 South Africa 92 0.646 48.2 45.7 80.9 k 84.1 k 77 g 76 g 7,014 h 15,521 h 0

122 Tajikistan 91 0.648 66.4 61.2 99.2 e 99.7 e 65 77 876 h 1,530 h 2

123 Morocco 95 0.615 72.2 67.8 39.6 65.7 54 62 1,742 h 6,907 h –1

124 Gabon .. .. 54.7 53.4 .. .. 68 f, g 72 f, g 4,814 h 8,449 h ..

125 Namibia 94 0.622 47.5 46.8 83.5 86.8 69 g 66 g 5,416 h 9,455 h 1

126 India 96 0.591 65.3 62.1 47.8 73.4 58 f 66 f 1,471 h 4,723 h 0

127 São Tomé and Principe .. .. 64.2 62.1 .. .. 63 64 .. .. ..

128 Solomon Islands .. .. 63.3 61.9 .. .. 45 f, g 49 f, g 1,202 h 2,387 h ..

129 Cambodia 97 0.578 60.1 52.7 64.1 84.7 55 f, g 65 f, g 2,077 h 2,793 h 0

130 Myanmar .. .. 63.5 57.8 86.4 93.9 50 f 48 f .. .. ..

131 Botswana 98 0.555 34.8 34.9 81.8 80.4 72 f 69 f 5,322 14,738 0

132 Comoros 99 0.550 65.8 61.5 .. l .. m 42 f 50 f 1,306 h 2,576 h 0

133 Lao People’s Dem. Rep. 100 0.545 56.3 53.8 60.9 77.0 55 66 1,328 h 2,579 h 0

134 Pakistan 105 0.513 63.6 63.2 36.0 63.0 32 44 977 h 3,403 h –4

135 Bhutan .. .. 64.6 62.2 .. .. .. .. .. .. ..

136 Ghana 101 0.528 57.4 56.5 49.8 66.4 44 f 50 f 1,860 h 2,611 h 1

137 Bangladesh 102 0.524 64.2 62.5 .. l .. m 58 g 56 g 1,170 h 2,540 h 1

138 Nepal 106 0.513 62.4 61.6 34.9 62.7 52 g 62 g 995 h 1,993 h –2

139 Papua New Guinea 103 0.521 56.3 55.2 50.9 63.4 38 f, g 43 f, g 2,127 h 2,934 h 2

140 Congo 104 0.519 53.5 51.0 .. l .. m 49 f 55 f 652 h 1,310 h 2

141 Sudan 110 0.492 58.0 55.1 51.8 n 71.1 n 34 f 39 f 778 h 3,105 h –3

142 Timor-Leste .. .. 57.1 54.9 .. .. .. .. .. .. ..

143 Madagascar 107 0.507 56.9 54.3 65.3 76.5 55 f 58 f 704 h 1,012 h 1

144 Cameroon 109 0.497 46.2 45.1 59.8 77.0 56 f 69 f 1,435 h 2,921 h 0

145 Uganda 108 0.498 48.8 47.9 57.7 76.8 65 67 1,216 h 1,741 h 2

146 Swaziland 114 0.479 31.3 31.3 78.3 80.9 57 f, g 59 f, g 2,576 8,936 –3

Low human development

147 Togo 116 0.476 56.4 52.6 38.5 68.7 46 f 64 f 927 h 2,159 h –4

148 Djibouti .. .. 54.1 51.8 .. .. 21 27 1,305 h 2,681 h ..

149 Lesotho 112 0.486 36.2 34.0 90.3 73.7 66 f 65 f 1,848 h 3,506 h 1

150 Yemen 117 0.462 62.4 59.7 .. l .. m 42 f 68 f 397 h 1,346 h –3

151 Zimbabwe 113 0.483 36.0 37.2 .. l .. m 51 f, g 54 f, g 1,527 h 2,613 h 2

152 Kenya 111 0.487 46.5 48.5 70.2 77.7 58 f 62 f 1,037 1,242 5

153 Mauritania 115 0.478 54.7 51.5 43.4 59.5 44 47 1,295 h 2,601 h 2

154 Haiti .. .. 52.7 51.3 .. .. .. .. 1,283 h 2,465 h ..

155 Gambia .. .. 57.5 54.7 .. .. 50 f 51 f 1,378 h 2,615 h ..

156 Senegal 118 0.451 57.2 54.8 29.2 51.1 36 f 41 f 1,200 h 2,243 h 0

157 Eritrea .. .. 56.1 52.3 .. .. 29 41 557 1,414 ..

158 Rwanda 119 0.449 45.8 42.6 59.8 71.4 52 52 1,083 h 1,454 h 0

159 Nigeria 120 0.443 43.5 43.2 .. l .. m 50 f 60 f 669 h 1,628 h 0
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Gender-related development index

	 1	 Norway
	 2	 Iceland
	 3	 Australia
	 4	 Ireland
	 5	 Sweden
	 6	 Luxembourg
	 7	 Canada
	 8	 United States
	 9	 Netherlands
	 10	 Switzerland
	 11	 Finland
	 12	 Belgium
	 13	 Japan
	 14	 France
	 15	 Denmark
	 16	 United Kingdom
	 17	 Austria
	 18	 Italy
	 19	 Spain
	 20	 New Zealand
	 21	 Germany
	 22	 Israel
	 23	 Greece
	 24	 Slovenia

	 25	 Korea, Rep. of
	 26	 Portugal
	 27	 Cyprus
	 28	 Czech Republic
	 29	 Malta
	 30	 Hungary
	 31	 Kuwait
	 32	 Argentina
	 33	 Poland
	 34	 Estonia
	 35	 Lithuania
	 36	 Slovakia
	 37	 Chile
	 38	 Bahrain
	 39	 Uruguay
	 40	 Croatia
	 41	 Latvia
	 42	 Costa Rica
	 43	 United Arab 

Emirates
	 44	 Bulgaria
	 45	 Mexico
	 46	 Tonga
	 47	 Panama

	 48	 Trinidad and 
Tobago

	 49	 Romania
	 50	 Russian Federation
	 51	 Malaysia
	 52	 Belarus
	 53	 Mauritius
	 54	 Macedonia, TFYR
	 55	 Brazil
	 56	 Colombia
	 57	 Oman
	 58	 Thailand
	 59	 Albania
	 60	 Venezuela, RB
	 61	 Kazakhstan
	 62	 Ukraine
	 63	 Samoa (Western)
	 64	 China
	 65	 Armenia
	 66	 Philippines
	 67	 Peru
	 68	 Sri Lanka
	 69	 Jordan
	 70	 Dominican Republic

	 71	 Turkey
	 72	 Saudi Arabia
	 73	 Tunisia
	 74	 Iran, Islamic Rep. of
	 75	 Azerbaijan
	 76	 El Salvador
	 77	 Jamaica
	 78	 Cape Verde
	 79	 Algeria
	 80	 Viet Nam
	 81	 Indonesia
	 82	 Syrian Arab 

Republic
	 83	 Kyrgyzstan
	 84	 Uzbekistan
	 85	 Moldova, Rep. of
	 86	 Bolivia
	 87	 Mongolia
	 88	 Nicaragua
	 89	 Honduras
	 90	 Guatemala
	 91	 Tajikistan
	 92	 South Africa
	 93	 Equatorial Guinea

	 94	 Namibia
	 95	 Morocco
	 96	 India
	 97	 Cambodia
	 98	 Botswana
	 99	 Comoros
	100	 Lao People’s 

Dem. Rep.
	101	 Ghana
	102	 Bangladesh
	103	 Papua New Guinea
	104	 Congo
	105	 Pakistan
	106	 Nepal
	107	 Madagascar
	108	 Uganda
	109	 Cameroon
	110	 Sudan
	111	 Kenya
	112	 Lesotho
	113	 Zimbabwe
	114	 Swaziland
	115	 Mauritania
	116	 Togo

	117	 Yemen
	118	 Senegal
	119	 Rwanda
	120	 Nigeria
	121	 Guinea
	122	 Angola
	123	 Tanzania, U. 

Rep. of
	124	 Benin
	125	 Côte d’Ivoire
	126	 Zambia
	127	 Malawi
	128	 Mozambique
	129	 Burundi
	130	 Congo, Dem. 

Rep. of the
	131	 Chad
	132	 Central African 

Republic
	133	 Burkina Faso
	134	 Mali
	135	 Sierra Leone
	136	 Niger

GDI ranks for 136 countries

tabl
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160 Guinea 121 0.434 54.2 53.6 18.1 42.6 35 49 1,764 h 2,576 h 0

161 Angola 122 0.431 42.5 39.6 54.2 82.9 24 f, g 28 f, g 1,670 h 2,706 h 0

162 Tanzania, U. Rep. of 123 0.426 46.2 45.6 62.2 77.5 47 f 49 f 569 h 781 h 0

163 Benin 124 0.412 55.0 53.5 23.3 47.9 41 f 58 f 702 h 1,475 h 0

164 Côte d’Ivoire 125 0.401 46.7 45.2 38.6 60.8 32 f, g 47 f, g 749 h 2,324 h 0

165 Zambia 126 0.396 37.1 38.2 59.8 k 76.3 k 52 f 56 f 670 h 1,216 h 0

166 Malawi 127 0.394 39.6 40.0 54.0 k 74.9 k 64 f 65 f 547 h 747 h 0

167 Congo, Dem. Rep. of the 130 0.378 44.5 42.5 54.1 80.9 24 f, g 30 f, g 482 h 931 h –2

168 Mozambique 128 0.387 42.3 41.0 .. l .. m 44 53 1,110 h 1,372 h 1

169 Burundi 129 0.380 44.9 43.0 52.2 67.3 32 40 594 h 765 h 1

170 Ethiopia .. .. 48.8 46.8 .. .. 30 42 570 h 944 h ..

171 Chad 131 0.350 44.7 42.6 12.8 40.8 25 f 44 f 1,644 h 2,545 h 0

172 Central African Republic 132 0.336 39.8 38.4 33.5 64.8 23 f, g 36 f, g 836 h 1,367 h 0

173 Guinea-Bissau .. .. 46.2 43.4 .. .. 29 f, g 45 f, g 487 h 963 h ..

174 Burkina Faso 133 0.335 48.6 47.2 15.2 29.4 23 f 30 f 930 h 1,405 h 0

175 Mali 134 0.329 48.7 47.4 11.9 k 26.7 k 30 f 40 f 800 h 1,197 h 0

176 Sierra Leone 135 0.317 42.4 39.6 24.4 46.9 55 f 75 f 353 h 775 h 0

177 Niger 136 0.292 44.7 44.6 15.1 42.9 18 25 560 h 989 h 0

Notes
a	 Data refer to national literacy estimates from 

censuses or surveys conducted between 2000 and 
2005, unless otherwise specified. Due to differences 
in methodology and timeliness of underlying data, 
comparisons across countries and over time should 
be made with caution. For more details, see www.uis.
unesco.org.

b	 In 2006 the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) Institute for Statistics 
changed its convention for citing the reference year 
of education data to the calendar year in which the 
academic or financial year ends—from 2003/04, 
for example, to 2004. Data for some countries may 
refer to national or UNESCO Institute for Statistics 
estimates. For details, see www.uis.unesco.org. 
Because data are from different sources, comparisons 
across countries should be made with caution.

c	 Because of the lack of gender-disaggregated 
income data, female and male earned income are 
crudely estimated on the basis of data on the ratio 
of the female nonagricultural wage to the male 
nonagricultural wage, the female and male shares 

of the economically active population, the total 
female and male population and GDP per capita in 
purchasing power parity terms in US dollars (see 
Technical note 1 ). Estimates are based on data for 
the most recent year available during 1991–2004, 
unless otherwise specified.

d	 The HDI ranks used in this calculation are 
recalculated for the 136 countries with a GDI value. 
A positive figure indicates that the GDI rank is higher 
than the HDI rank, a negative the opposite.

e	 For the purposes of calculating the GDI, a value of 
99.0% was applied.

f	 Preliminary UNESCO Institute for Statistics estimate, 
subject to further revision.

g	 Data refer to a year other than that specified.
h	 No wage data are available. For the purposes of 

calculating the estimated female and male earned 
income, a value of 0.75 was used for the ratio 
of the female nonagricultural wage to the male 
nonagricultural wage.

i	 Statec 2006.
j	 For the purposes of calculating the GDI, a value of 

$40,000 (PPP US$) was applied.

k	 Data refer to the most recent year available between 
1995 and 1999.

l	 In the absence of recent data, estimates from 
UNESCO Institute for Statistics 2005, based on 
outdated census or survey information, were used 
and should be interpreted with caution: Bangladesh 
33.1, Cape Verde 70.8, Comoros 49.7, Congo 80.8, 
El Salvador 78.8, Mozambique 35.6, Nigeria 64.2, 
Samoa (Western) 98.4,Trinidad and Tobago 98.3, 
United Arab Emirates 82.7, Uruguay 98.4, Uzbekistan 
99.1, Yemen 33.4 and Zimbabwe 86.3. 

m	In the absence of recent data, estimates from 
UNESCO Institute for Statistics 2005, based on 
outdated census or survey information, were used 
and should be interpreted with caution: Bangladesh 
51.7, Cape Verde 86.6, Comoros 63.9, Congo 91.2, 
El Salvador 83.6, Mozambique 65.7, Nigeria 96.9, 
Samoa (Western) 98.9, Trinidad and Tobago 99.2, 
United Arab Emirates 76.8, Uruguay 97.5, Uzbekistan 
99.6, Yemen 72.5 and Zimbabwe 93.8. 

n	 Data refer to a year or period other than that 
specified, differ from the standard definition or refer 
to only part of a country.

Sources
Column 1: determined on the basis of the GDI values 
in column 2.
Column 2: calculated on the basis of data in columns 
3–10; see Technical note 1 for details.
Columns 3 and 4: UN 2005a, unless otherwise 
specified.
Columns 5 and 6: UNESCO Institute for Statistics 
2006a, unless otherwise specified.
Columns 7 and 8: UNESCO Institute for Statistics 
2006c, unless otherwise specified.
Columns 9 and 10: calculated on the basis of data 
on GDP per capita (PPP US$) and population from 
World Bank 2006, unless otherwise specified; data on 
wages from ILO 2006b; data on the economically active 
population from ILO 2005a.
Column 11: calculated on the basis of the recalculated 
HDI ranks and the GDI ranks in column 1.
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e25 . . . and achieving equality for all women and men

High human development

1 Norway 1 0.932 37.9 29 50 0.75

2 Iceland 3 0.866 33.3 29 55 0.71

3 Australia 8 0.833 28.3 37 55 0.70

4 Ireland 17 0.753 14.2 29 51 0.51

5 Sweden 2 0.883 45.3 31 51 0.81

6 Canada 11 0.810 24.3 36 56 0.63

7 Japan 42 0.557 10.7 10 46 0.44

8 United States 12 0.808 15.0 42 55 0.62

9 Switzerland 14 0.797 24.8 27 46 0.61

10 Netherlands 7 0.844 34.2 26 48 0.63

11 Finland 6 0.853 37.5 28 54 0.71

12 Luxembourg .. .. 23.3 .. .. 0.49

13 Belgium 5 0.855 35.7 30 48 0.63

14 Austria 10 0.815 32.2 28 46 0.44

15 Denmark 4 0.861 36.9 25 52 0.73

16 France .. .. 13.9 .. .. 0.64

17 Italy 24 0.653 16.1 21 45 0.46

18 United Kingdom 16 0.755 18.5 33 46 0.65

19 Spain 15 0.776 30.5 32 47 0.50

20 New Zealand 13 0.797 32.2 36 52 0.70

21 Germany 9 0.816 30.5 35 50 0.58

22 Hong Kong, China (SAR) .. .. .. 27 40 0.49

23 Israel 23 0.656 14.2 29 54 0.64

24 Greece 29 0.614 13.0 27 49 0.55

25 Singapore 18 0.707 18.9 26 45 0.51

26 Korea, Rep. of 53 0.502 13.4 7 38 0.46

27 Slovenia 32 0.603 10.8 34 57 0.61

28 Portugal 20 0.681 21.3 32 52 0.59

29 Cyprus 38 0.584 14.3 15 45 0.59

30 Czech Republic 28 0.615 15.7 28 52 0.51

31 Barbados .. .. 17.6 43 52 ..

32 Malta 58 0.493 9.2 16 39 0.48

33 Kuwait .. .. 1.5 .. .. 0.37

34 Brunei Darussalam .. .. .. d .. .. ..

35 Hungary 41 0.560 10.4 34 61 0.64

36 Argentina 19 0.697 36.5 25 55 0.53

37 Poland 30 0.610 19.1 34 61 0.59

38 Chile 52 0.506 12.7 24 52 0.39

39 Bahrain .. .. 7.5 .. .. 0.33

40 Estonia 31 0.608 18.8 35 67 0.62

41 Lithuania 25 0.635 22.0 42 68 0.69

42 Slovakia 34 0.599 16.7 32 61 0.58

43 Uruguay 50 0.513 10.8 35 53 0.55

44 Croatia 33 0.602 21.7 23 52 0.67

45 Latvia 27 0.621 21.0 42 64 0.67

46 Qatar .. .. 0.0 .. .. ..

47 Seychelles .. .. 29.4 .. .. ..

48 Costa Rica 21 0.675 38.6 26 40 0.46

49 United Arab Emirates 70 0.353 0.0 8 25 0.24

50 Cuba .. .. 36.0 .. .. ..

51 Saint Kitts and Nevis .. .. 0.0 .. .. ..

52 Bahamas .. .. 26.8 40 .. 0.70

53 Mexico 35 0.597 25.0 25 42 0.39

Gender empowerment measure
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54 Bulgaria 37 0.595 22.1 33 61 0.65

55 Tonga .. .. 3.3 .. .. 0.47

56 Oman .. .. 7.8 .. .. 0.18

57 Trinidad and Tobago 22 0.660 25.4 38 54 0.46

58 Panama 40 0.568 16.7 39 51 0.56

59 Antigua and Barbuda .. .. 13.9 .. .. ..

60 Romania 59 0.492 10.7 29 57 0.65

61 Malaysia 55 0.500 13.1 23 40 0.36

62 Bosnia and Herzegovina .. .. 12.3 .. .. 0.65

63 Mauritius .. .. 17.1 .. .. 0.40

Medium human development

64 Libyan Arab Jamahiriya .. .. 4.7 .. .. ..

65 Russian Federation 62 0.482 8.0 38 64 0.62

66 Macedonia, TFYR 43 0.554 19.2 28 53 0.48

67 Belarus .. .. 29.8 .. .. 0.64

68 Dominica .. .. 12.9 .. .. ..

69 Brazil 61 0.486 9.1 34 53 0.57

70 Colombia 51 0.506 10.8 e 38 50 0.58

71 Saint Lucia .. .. 17.2 .. .. 0.51

72 Venezuela, RB 46 0.532 18.0 27 61 0.51

73 Albania .. .. 7.1 .. .. 0.54

74 Thailand 60 0.486 10.7 28 53 0.59

75 Samoa (Western) .. .. 4.1 .. .. 0.38

76 Saudi Arabia 74 0.242 0.0 31 6 0.15

77 Ukraine 63 0.455 7.1 43 60 0.53

78 Lebanon .. .. 4.7 .. .. 0.31

79 Kazakhstan .. .. 8.6 .. .. 0.63

80 Armenia .. .. 5.3 .. .. 0.63

81 China .. .. 20.3 .. .. 0.64

82 Peru 39 0.580 29.0 19 44 0.41

83 Ecuador 49 0.524 16.0 34 49 0.55

84 Philippines 45 0.533 15.8 58 61 0.60

85 Grenada .. .. 28.6 .. .. ..

86 Jordan .. .. 7.9 .. .. 0.30

87 Tunisia .. .. 19.3 .. .. 0.28

88 Saint Vincent and the Grenadines .. .. 18.2 .. .. 0.51

89 Suriname .. .. 25.5 28 51 ..

90 Fiji .. .. 11.7 .. .. 0.48

91 Paraguay .. .. 9.6 .. .. 0.41

92 Turkey 72 0.289 4.4 7 31 0.35

93 Sri Lanka 69 0.372 4.9 21 46 0.42

94 Dominican Republic .. .. 15.4 e .. 50 0.42

95 Belize 57 0.495 11.9 31 52 0.39

96 Iran, Islamic Rep. of 71 0.326 4.1 13 33 0.38

97 Georgia 64 0.407 9.4 26 63 0.37

98 Maldives .. .. 12.0 15 40 ..

99 Azerbaijan .. .. 12.3 .. .. 0.64

100 Occupied Palestinian Territories .. .. .. 11 35 ..

101 El Salvador 48 0.529 16.7 33 45 0.43

102 Algeria .. .. 5.3 .. .. 0.33

103 Guyana .. .. 30.8 .. .. 0.41

104 Jamaica .. .. 13.6 .. .. 0.57

105 Turkmenistan .. .. 16.0 .. .. 0.64

106 Cape Verde .. .. 15.3 .. .. 0.35
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107 Syrian Arab Republic .. .. 12.0 .. .. 0.33

108 Indonesia .. .. 11.3 .. .. 0.45

109 Viet Nam .. .. 27.3 .. .. 0.71

110 Kyrgyzstan .. .. 0.0 .. .. 0.58

111 Egypt 73 0.262 3.8 9 30 0.23

112 Nicaragua .. .. 20.7 .. .. 0.32

113 Uzbekistan .. .. 16.4 .. .. 0.60

114 Moldova, Rep. of 44 0.544 21.8 39 66 0.63

115 Bolivia 56 0.499 14.6 36 40 0.57

116 Mongolia 65 0.388 6.6 30 66 0.51

117 Honduras 47 0.530 23.4 22 36 0.45

118 Guatemala .. .. 8.2 .. .. 0.32

119 Vanuatu .. .. 3.8 .. .. 0.68

120 Equatorial Guinea .. .. 18.0 .. .. 0.43

121 South Africa .. .. 32.8 f .. .. 0.45

122 Tajikistan .. .. 19.6 .. .. 0.57

123 Morocco .. .. 6.4 .. .. 0.25

124 Gabon .. .. 11.9 .. .. 0.57

125 Namibia 26 0.623 26.9 30 55 0.57

126 India .. .. 9.2 .. .. 0.31

127 São Tomé and Principe .. .. 7.3 .. .. ..

128 Solomon Islands .. .. 0.0 .. .. 0.50

129 Cambodia 68 0.373 11.4 14 33 0.74

130 Myanmar .. .. .. g .. .. ..

131 Botswana 54 0.501 11.1 31 53 0.36

132 Comoros .. .. 3.0 .. .. 0.51

133 Lao People’s Dem.  Rep. .. .. 22.9 .. .. 0.52

134 Pakistan 66 0.377 20.4 2 26 0.29

135 Bhutan .. .. 9.3 .. .. ..

136 Ghana .. .. 10.9 .. .. 0.71

137 Bangladesh 67 0.374 14.8 h 23 12 0.46

138 Nepal .. .. 6.7 .. .. 0.50

139 Papua New Guinea .. .. 0.9 .. .. 0.73

140 Congo .. .. 10.1 .. .. 0.50

141 Sudan .. .. 13.6 .. .. 0.25

142 Timor-Leste .. .. 25.3 i .. .. ..

143 Madagascar .. .. 8.4 .. .. 0.70

144 Cameroon .. .. 8.9 .. .. 0.49

145 Uganda .. .. 28.8 .. .. 0.70

146 Swaziland .. .. 16.8 .. .. 0.29

Low human development

147 Togo .. .. 8.6 .. .. 0.43

148 Djibouti .. .. 10.8 .. .. 0.49

149 Lesotho .. .. 17.0 .. .. 0.53

150 Yemen 75 0.128 0.7 4 15 0.30

151 Zimbabwe .. .. 20.8 .. .. 0.58

152 Kenya .. .. 7.3 .. .. 0.83

153 Mauritania .. .. .. j .. .. 0.50

154 Haiti .. .. 6.2 .. .. 0.52

155 Gambia .. .. 13.2 .. .. 0.53

156 Senegal .. .. 19.2 .. .. 0.53

157 Eritrea .. .. 22.0 .. .. 0.39

158 Rwanda .. .. 45.3 .. .. 0.74

159 Nigeria .. .. 5.8 .. .. 0.41
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Notes
a	 Data are as of 31 May 2006, unless otherwise 

specified. Where there are lower and upper houses, 
data refer to the weighted average of women’s 
shares of seats in both houses.

b	 Data refer to the most recent year available during 
1992–2004. Estimates for countries that have 
implemented the recent International Standard 
Classification of Occupations ( ISCO-88) are not 
strictly comparable with those for countries using 
the previous classification ( ISCO-68).

c	 Calculated on the basis of data in columns 9 and 
10 in table 24. Estimates are based on data for the 
most recent year available during 1991–2004.

d	 Does not currently have a parliament.
e	 Data are as of 1 March 2005.
f	 Does not include the 36 special rotating delegates 

appointed on an ad hoc basis. The shares given 

are therefore calculated on the basis of the 54 
permanent seats.

g	 The parliament elected in 1990 has never been 
convened nor authorized to sit, and many of its 
members were detained or forced into exile.

h	 In 2004 the number of seats in parliament was 
raised from 300 to 345, with the additional 45 
seats reserved for women and filled in September 
and October 2005.

i	 The purpose of elections held on 30 August 2001 
was to elect members of the Constituent Assembly 
of Timor-Leste. This body became the National 
Parliament on 20 May 2002, the date on which 
the country became independent, without any new 
elections.

j	 The Parliament of Mauritania was suspended 
following a coup d’etat in August 2005.

Sources
Column 1: determined on the basis of GEM values 
in column 2.
Column 2: calculated on the basis of data in columns 
3–6; see Technical note 1 for details.
Column 3: calculated on the basis of data on 
parliamentary seats from IPU 2006a, 2006c.
Columns 4 and 5: calculated on the basis of 
occupational data from ILO 2006b.
Column 6: calculated on the basis of data in columns 
9 and 10 of table 24.

160 Guinea .. .. 19.3 .. .. 0.68

161 Angola .. .. 15.0 .. .. 0.62

162 Tanzania, U. Rep. of 36 0.597 30.4 49 32 0.73

163 Benin .. .. 7.2 .. .. 0.48

164 Côte d’Ivoire .. .. 8.5 .. .. 0.32

165 Zambia .. .. 12.7 .. .. 0.55

166 Malawi .. .. 13.6 .. .. 0.73

167 Congo, Dem. Rep. of the .. .. 10.2 .. .. 0.52

168 Mozambique .. .. 34.8 .. .. 0.81

169 Burundi .. .. 31.7 .. .. 0.78

170 Ethiopia .. .. 21.4 .. .. 0.60

171 Chad .. .. 6.5 .. .. 0.65

172 Central African Republic .. .. 10.5 .. .. 0.61

173 Guinea-Bissau .. .. 14.0 .. .. 0.51

174 Burkina Faso .. .. 11.7 .. .. 0.66

175 Mali .. .. 10.2 .. .. 0.67

176 Sierra Leone .. .. 14.5 .. .. 0.45

177 Niger .. .. 12.4 .. .. 0.57
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e26 . . . and achieving equality for all women and men

High human development

1 Norway .. .. .. .. 99 1.00 97 1.01 98 1.54

2 Iceland .. .. .. .. 98 g 0.98 g 88 g 1.04 g 79 g 1.78 g

3 Australia .. .. .. .. 96 1.01 86 g 1.01 g 80 1.23

4 Ireland .. .. .. .. 96 1.00 89 1.06 66 1.28

5 Sweden .. .. .. .. 99 1.00 100 1.03 102 1.55

6 Canada .. .. .. .. 100 g, h 1.00 g, h 94 i 0.99 i 70 j 1.36 j

7 Japan .. .. .. .. 100 1.00 100 g, k 1.01 g, k 51 0.89

8 United States .. .. .. .. 91 0.96 91 1.02 96 1.39

9 Switzerland .. .. .. .. 94 1.00 80 0.93 42 0.80

10 Netherlands .. .. .. .. 98 0.99 90 1.01 62 1.08

11 Finland .. .. .. .. 99 1.00 94 1.01 98 1.20

12 Luxembourg .. .. .. .. 91 1.00 82 1.07 13 g 1.18 g

13 Belgium .. .. .. .. 99 1.00 97 g, l 1.01 g, l 69 1.21

14 Austria .. .. .. .. .. .. .. .. 54 1.19

15 Denmark .. .. .. .. 100 1.00 94 1.03 87 1.42

16 France .. .. .. .. 99 1.00 97 1.02 63 1.28

17 Italy 98.0 99 99.8 100 99 1.00 93 1.02 72 1.34

18 United Kingdom .. .. .. .. 99 1.00 97 1.03 70 1.37

19 Spain .. .. .. .. 99 0.99 99 1.04 72 1.22

20 New Zealand .. .. .. .. 99 1.00 96 1.03 74 1.41

21 Germany .. .. .. .. .. .. .. .. .. ..

22 Hong Kong, China (SAR) .. .. .. .. 90 m 0.95 m 77 m 0.97 m 32 0.97

23 Israel 95.9 97 99.6 100 98 1.01 89 1.00 65 1.33

24 Greece 94.2 96 99.0 100 99 0.99 88 1.04 86 1.17

25 Singapore 88.6 92 99.6 100 .. .. .. .. .. ..

26 Korea, Rep. of .. .. .. .. 99 0.99 88 1.00 67 0.61

27 Slovenia .. .. .. .. 98 1.00 95 1.00 86 1.38

28 Portugal .. .. .. .. 99 0.99 87 l 1.11 l 65 1.32

29 Cyprus 95.1 96 99.8 100 96 m 1.00 m 95 m 1.03 m 36 m 0.98 m

30 Czech Republic .. .. .. .. .. .. .. .. 45 1.10

31 Barbados .. .. .. .. 97 0.99 98 1.05 54 h 2.47 h

32 Malta 89.2 n 103 n 97.8 n 104 n 94 1.00 90 1.06 30 1.33

33 Kuwait 91.0 96 99.8 100 87 g 1.03 g 80 g, j 1.05 g, j 33 g 2.72 g

34 Brunei Darussalam 90.2 95 98.9 100 .. .. .. .. 17 g 1.74 g

35 Hungary .. .. .. .. 88 0.99 90 g 0.99 g 70 1.40

36 Argentina 97.2 100 99.1 100 98 l 0.99 l 82 l 1.07 l 77 l 1.51 l

37 Poland .. .. .. .. 98 1.00 92 1.03 72 1.41

38 Chile 95.6 100 99.2 100 .. .. .. .. 42 0.95

39 Bahrain 83.6 94 97.3 100 97 1.01 93 1.07 45 g 1.84 g

40 Estonia 99.8 100 99.8 100 94 1.00 91 1.03 82 1.68

41 Lithuania 99.6 100 99.7 100 89 1.00 93 1.01 89 1.55

42 Slovakia .. .. .. .. .. .. .. .. 40 1.22

43 Uruguay .. .. .. .. .. .. .. .. 53 g, l 2.04 g, l

44 Croatia 97.1 98 99.7 100 87 l 0.99 l 86 l 1.02 l 42 l 1.19 l

45 Latvia 99.7 100 99.8 100 .. .. .. .. 94 1.72

46 Qatar 88.6 99 97.5 103 94 0.99 86 0.98 34 3.67

47 Seychelles 92.3 101 99.4 101 97 m 1.01 m 96 m 1.07 m .. ..

48 Costa Rica 95.1 100 98.0 101 .. .. .. .. 28 1.26

49 United Arab Emirates .. .. .. .. 70 0.97 64 1.06 40 g, l 3.24 g, l

50 Cuba 99.8 100 100.0 100 95 0.97 87 1.02 38 l 1.34 l

51 Saint Kitts and Nevis .. .. .. .. 98 m 1.08 m 97 m 0.97 m .. ..

52 Bahamas .. .. .. .. 85 1.02 78 1.12 .. ..

53 Mexico 89.6 97 97.6 100 98 1.00 65 1.03 23 0.98

Gender inequality in education
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54 Bulgaria 97.7 99 98.1 100 95 0.99 87 0.98 44 1.16

55 Tonga 99.0 n 100 n 99.4 n 100 n 89 i 0.97 i 75 g 1.23 g 8 g 1.67 g

56 Oman 73.5 85 96.7 99 79 1.02 75 1.01 15 1.38

57 Trinidad and Tobago .. .. .. .. 92 m 0.99 m 74 g 1.06 g 13 1.27

58 Panama 91.2 99 95.6 99 98 0.99 67 1.10 57 1.59

59 Antigua and Barbuda .. .. .. .. .. .. .. .. .. ..

60 Romania 96.3 98 97.8 100 92 0.99 82 1.03 45 1.26

61 Malaysia 85.4 93 97.3 100 93 l 1.00 l 81 l 1.14 l 38 l 1.41 l

62 Bosnia and Herzegovina 94.4 95 99.8 100 .. .. .. .. .. ..

63 Mauritius 80.5 91 95.4 102 96 1.02 80 g 1.00 g 20 1.39

Medium human development

64 Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. 59 g, l 1.09 g, l

65 Russian Federation 99.2 100 99.8 100 92 g 1.01 g .. .. 79 g 1.36 g

66 Macedonia, TFYR 94.1 96 98.5 99 92 1.00 80 g, j 0.97 g, j 33 1.39

67 Belarus 99.4 n 100 n 99.8 n 100 n 88 g 0.97 g 88 g 1.01 g 71 1.39

68 Dominica .. .. .. .. 88 m 1.01 m 92 g 1.03 g .. ..

69 Brazil 88.8 100 97.9 102 .. .. 78 l 1.07 l 25 l 1.32 l

70 Colombia 92.7 100 98.4 101 84 1.01 58 g 1.11 g 28 1.09

71 Saint Lucia .. .. .. .. 96 0.97 74 g 1.09 g 22 3.43

72 Venezuela, RB 92.7 99 98.1 102 92 1.01 66 1.15 41 g, l 1.07 g, l

73 Albania 98.3 99 99.5 100 95 l 0.99 l 73 l 0.98 l 20 l 1.57 l

74 Thailand 90.5 95 97.8 100 .. .. .. .. 44 1.17

75 Samoa (Western) .. .. .. .. 91 g 1.00 g 70 g 1.14 g 7 g, h 0.94 g, h

76 Saudi Arabia 69.3 80 93.7 96 57 j 0.92 j 51 g 0.96 g 33 1.50

77 Ukraine 99.2 99 99.8 100 82 m 1.00 m 84 m 1.00 m 71 m 1.19 m

78 Lebanon .. .. .. .. 93 0.99 .. .. 50 1.12

79 Kazakhstan 99.3 n 100 n 99.9 n 100 n 92 0.99 92 0.99 56 1.38

80 Armenia 99.2 99 99.9 100 96 1.04 90 1.03 29 1.21

81 China 86.5 91 98.5 99 .. .. .. .. 17 g 0.84 g

82 Peru 82.1 88 95.7 98 97 1.00 69 1.00 34 g 1.03 g

83 Ecuador 89.7 97 96.5 100 98 g 1.01 g 53 1.01 .. ..

84 Philippines 92.7 100 95.7 101 95 1.02 67 1.20 32 1.28

85 Grenada .. .. .. .. 84 m 0.99 m 82 g 1.10 g .. ..

86 Jordan 84.7 89 98.9 100 92 1.02 82 1.02 41 1.10

87 Tunisia 65.3 78 92.2 96 98 1.00 69 g, j 1.04 g, j 33 1.36

88 Saint Vincent and the Grenadines .. .. .. .. 93 g 0.97 g 63 1.02 .. ..

89 Suriname 87.2 95 94.1 98 96 g, l 1.07 g, l 74 g, l 1.38 g, l 15 j 1.62 j

90 Fiji .. .. .. .. 96 0.99 85 g 1.06 g 17 1.20

91 Paraguay .. .. .. .. .. .. .. .. 28 g, l 1.37 g, l

92 Turkey 79.6 84 93.3 95 87 g 0.95 g .. .. 24 0.73

93 Sri Lanka 89.1 97 96.1 101 98 g, l 1.00 g, l .. .. .. ..

94 Dominican Republic 87.2 100 95.4 103 87 1.02 54 g 1.21 g 41 g 1.64 g

95 Belize .. .. .. .. 96 1.01 73 g 1.05 g 4 2.47

96 Iran, Islamic Rep. of 70.4 84 .. .. 88 0.99 76 0.94 24 1.10

97 Georgia .. .. .. .. 93 0.99 81 1.00 42 1.03

98 Maldives 96.4 100 98.3 100 90 j 1.01 j 55 g, j 1.15 g, j (.) g 3.00 g

99 Azerbaijan 98.2 n 99 n 99.9 n 100 n 83 0.98 76 0.98 14 0.87

100 Occupied Palestinian Territories 88.0 91 98.8 100 86 1.00 92 1.05 39 1.03

101 El Salvador .. .. .. .. 93 g 1.00 g 49 g, l 1.03 g, l 20 1.22

102 Algeria 60.1 76 86.1 92 95 0.98 68 g 1.05 g 20 1.09

103 Guyana .. .. .. .. .. .. .. .. 12 1.94

104 Jamaica 85.9 n 116 n .. .. 91 1.01 81 1.03 26 g, l 2.29 g, l

105 Turkmenistan 98.3 n 99 n 99.8 n 100 n .. .. .. .. .. ..

106 Cape Verde .. .. .. .. 91 0.99 58 1.12 6 1.09
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107 Syrian Arab Republic 73.6 86 90.2 96 92 j 0.95 j 56 0.93 .. ..

108 Indonesia 86.8 92 98.5 100 93 0.98 57 0.99 15 0.79

109 Viet Nam 86.9 n 93 n 93.6 n 99 n 92 g, h 0.94 g, h .. .. 9 g 0.77 g

110 Kyrgyzstan 98.1 n 99 n 99.7 n 100 n 90 0.99 .. .. 43 1.19

111 Egypt 59.4 71 78.9 88 94 g 0.97 g 77 g, j 0.94 g, j .. ..

112 Nicaragua 76.6 100 88.8 106 87 0.99 43 1.13 19 g, l 1.11 g, l

113 Uzbekistan .. .. .. .. .. .. .. .. 14 g 0.79 g

114 Moldova, Rep. of 97.7 99 99.5 100 86 m 0.99 m 79 m 1.04 m 43 m 1.36 m

115 Bolivia 80.7 87 96.1 98 96 g 1.01 g 73 g 0.99 g .. ..

116 Mongolia 97.5 100 98.4 101 85 1.01 88 1.14 49 1.64

117 Honduras 80.2 101 90.9 105 92 1.02 .. .. 20 g 1.46 g

118 Guatemala 63.3 84 78.4 91 91 0.95 32 g 0.92 g 8 g, l 0.72 g, l

119 Vanuatu .. .. .. .. 93 0.98 36 g 0.86 g 4 g 0.57 g

120 Equatorial Guinea 80.5 86 94.9 100 78 j 0.85 j 18 g, h 0.59 g, h 2 k 0.43 k

121 South Africa 80.9 n 96 n 94.3 n 101 n 89 l 1.01 l 65 g, k 1.12 g, k 17 l 1.17 l

122 Tajikistan 99.2 100 99.8 100 95 0.96 73 0.85 8 0.33

123 Morocco 39.6 60 60.5 75 83 0.94 32 g, l 0.86 g, l 10 0.87

124 Gabon .. .. .. .. 77 g, h 0.99 g, h .. .. 5 i 0.53 i

125 Namibia 83.5 96 93.5 103 77 l 1.08 l 43 l 1.35 l 7 l 1.14 l

126 India 47.8 65 67.7 80 87 g 0.94 g .. .. 9 0.66

127 São Tomé and Principe .. .. .. .. 98 0.99 27 1.08 .. ..

128 Solomon Islands .. .. .. .. 79 0.99 24 g, l 0.86 g, l .. ..

129 Cambodia 64.1 76 78.9 90 96 0.96 22 g 0.73 g 2 0.45

130 Myanmar 86.4 92 93.4 98 87 1.01 36 0.95 15 g, h 1.77 g, h

131 Botswana 81.8 102 95.6 104 83 g 1.03 g 64 g 1.11 g 6 0.85

132 Comoros .. .. .. .. 51 k, m 0.85 k, m .. .. 2 g 0.77 g

133 Lao People’s Dem. Rep. 60.9 79 74.7 90 82 0.94 34 0.85 5 0.63

134 Pakistan 36.0 57 54.7 72 56 m 0.73 m .. .. 3 0.80

135 Bhutan .. .. .. .. .. .. .. .. .. ..

136 Ghana 49.8 75 65.5 86 58 g 1.01 g 33 g 0.86 g 2 0.48

137 Bangladesh .. .. .. .. 95 m 1.03 m 51 l 1.11 l 4 l 0.50 l

138 Nepal 34.9 56 60.1 75 73 l, m 0.87 l, m .. .. 3 0.41

139 Papua New Guinea 50.9 80 64.1 93 .. .. .. .. 2 g, i 0.56 g, i

140 Congo .. .. .. .. .. .. .. .. 1 g, l 0.18 g, l

141 Sudan 51.8 73 71.4 84 39 g, k 0.83 g, k .. .. 6 g, k 0.92 g, k

142 Timor-Leste .. .. .. .. .. .. .. .. 12 j, m 1.48 j, m

143 Madagascar 65.3 85 68.2 94 89 1.00 11 g, i 1.03 g, i 2 0.89

144 Cameroon 59.8 78 .. .. .. .. .. .. 4 g 0.63 g

145 Uganda 57.7 75 71.2 86 .. .. 14 0.90 3 0.62

146 Swaziland 78.3 97 89.8 103 77 l 1.01 l 32 l 1.24 l 5 1.08

Low human development

147 Togo 38.5 56 63.6 76 72 0.85 14 g, k 0.48 g, k 1 g, h 0.20 g, h

148 Djibouti .. .. .. .. 29 0.80 15 g 0.70 g 1 0.82

149 Lesotho 90.3 123 .. .. 89 1.06 28 1.54 3 l 1.50 l

150 Yemen .. .. .. .. 63 g 0.73 g 21 g, k 0.46 g, k 5 0.38

151 Zimbabwe .. .. .. .. 82 l 1.01 l 33 l 0.93 l 3 l 0.62 l

152 Kenya 70.2 90 80.7 101 77 1.00 40 g 1.01 g 2 0.61

153 Mauritania 43.4 73 55.5 82 74 0.99 13 g 0.82 g 2 0.30

154 Haiti .. .. .. .. .. .. .. .. .. ..

155 Gambia .. .. .. .. 77 g 1.06 g 41 g 0.83 g 1 0.26

156 Senegal 29.2 57 41.0 70 65 0.95 13 0.72 .. ..

157 Eritrea .. .. .. .. 44 0.85 18 0.63 (.) 0.15

158 Rwanda 59.8 84 76.9 98 75 1.05 .. .. 2 0.62

159 Nigeria .. .. .. .. 57 g 0.89 g 25 g 0.83 g 7 0.55
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Notes
a	 Data refer to national literacy estimates from 

censuses or surveys conducted between 2000 
and 2005, unless otherwise specified. Due to 
differences in methodology and timeliness of 
underlying data, comparisons across countries and 
over time should be made with caution. For more 
details, see www.uis.unesco.org.

b	 The net enrolment ratio is the ratio of enrolled 
children of the official age for the education level 
indicated to the total population at that age. 
Net enrolment ratios exceeding 100% reflect 
discrepancies between these two data sets.

c	 Data for some countries may refer to national or 
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) Institute for Statistics 
estimates. For details, see www.uis.unesco.
org. Because data are from different sources, 
comparisons across countries should be made with 
caution.

d	 Tertiary enrolment is generally calculated as a 
gross ratio.

e	 Calculated as the ratio of the female enrolment ratio 
to the male enrolment ratio.

f	 In 2006 the UNESCO Institute for Statistics 
changed its convention for citing the reference year 
of education data to the calendar year in which the 
academic or financial year ends—from 2003/04, 
for example, to 2004.

g	 Preliminary UNESCO Institute for Statistics 
estimate, subject to further revision.

h	 Data refer to the 2001 school year.
i	 Data refer to the 1999 school year.
j	 Data refer to the 2002 school year.
k	 Data refer to the 2000 school year.
l	 Data refer to the 2003 school year.
m	National estimate.
n	 Data refer to a year between 1995 and 1999.

Sources
Columns 1 and 3: UNESCO Institute for Statistics 
2006a.
Column 2: calculated on the basis of data on adult 
literacy rates from UNESCO Institute for Statistics 
2006a. 
Column 4: calculated on the basis of data on youth 
literacy rates from UNESCO Institute for Statistics 
2006a. 
Columns 5, 7 and 9: UNESCO Institute for Statistics 
2006c.
Columns 6, 8 and 10: calculated on the basis of 
data on net enrolment rates from UNESCO Institute for 
Statistics 2006c.

160 Guinea 18.1 43 33.7 57 58 0.84 14 g 0.51 g 1 0.19

161 Angola 54.2 65 63.2 75 .. .. .. .. 1 g, l 0.70 g, l

162 Tanzania, U. Rep. of 62.2 80 76.2 94 85 0.98 .. .. 1 0.41

163 Benin 23.3 49 33.2 56 72 0.78 11 g, h 0.49 g, h 1 g, h 0.25 g, h

164 Côte d’Ivoire 38.6 63 52.1 74 50 l, m 0.80 l, m 15 g, j 0.57 g, j 3 i 0.36 i

165 Zambia 59.8 n 78 n 66.2 n 91 n 80 1.00 21 g 0.78 g 2 g, k 0.47 g, k

166 Malawi 54.0 n 72 n 70.7 n 86 n 98 1.05 23 0.86 (.) 0.60

167 Congo, Dem. Rep. of the 54.1 67 63.1 81 .. .. .. .. .. ..

168 Mozambique .. .. .. .. 67 0.90 4 0.78 1 0.44

169 Burundi 52.2 78 70.4 92 54 0.89 .. .. 1 0.38

170 Ethiopia .. .. .. .. 44 0.89 19 g 0.61 g 1 0.35

171 Chad 12.8 31 23.2 42 46 g, l 0.68 g, l 5 g, l 0.33 g, l (.) g, h 0.14 g, h

172 Central African Republic 33.5 52 46.9 67 .. .. .. .. 1 k 0.19 k

173 Guinea-Bissau .. .. .. .. 38 g, h 0.71 g, h 6 g, h 0.55 g, h (.) g, h 0.17 g, h

174 Burkina Faso 15.2 52 24.8 65 35 0.77 8 g 0.68 g 1 g 0.31 g

175 Mali 11.9 n 44 n 16.9 n 52 n 43 0.85 .. .. 1 0.46

176 Sierra Leone 24.4 52 37.2 63 .. .. .. .. 1 g, j 0.39 g, j

177 Niger 15.1 35 23.2 44 32 0.71 5 0.67 (.) 0.36

Developing countries 71.7 84 83.0 92 .. .. .. .. .. ..

Least developed countries 50.4 72 61.6 82 .. .. .. .. .. ..

Arab States 59.7 74 80.4 89 .. .. .. .. .. ..

East Asia and the Pacific .. .. .. .. .. .. .. .. .. ..

Latin America and the Caribbean 89.5 98 97.1 101 .. .. .. .. .. ..

South Asia 47.7 66 65.3 79 .. .. .. .. .. ..

Sub-Saharan Africa 53.2 76 64.0 86 .. .. .. .. .. ..

Central and Eastern Europe and the CIS 98.7 99 99.6 100 .. .. .. .. .. ..

OECD .. .. .. .. .. .. .. .. .. ..

High-income OECD .. .. .. .. .. .. .. .. .. ..

High human development .. .. .. .. .. .. .. .. .. ..

Medium human development 74.4 86 85.6 93 .. .. .. .. .. ..

Low human development 46.1 70 57.5 82 .. .. .. .. .. ..

High income .. .. .. .. .. .. .. .. .. ..

Middle income 86.4 93 96.2 99 .. .. .. .. .. ..

Low income 50.2 69 66.6 82 .. .. .. .. .. ..

World 74.4 86 84.2 .. .. .. .. .. .. ..
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High human development

1 Norway 63.1 111 87 2 6 9 33 88 58 43 57

2 Iceland 70.9 105 87 3 12 10 33 85 54 50 50

3 Australia 56.1 108 79 3 6 10 30 87 64 59 41

4 Ireland 51.9 146 72 2 11 14 39 83 50 53 47

5 Sweden 58.8 93 87 1 3 11 36 88 61 55 55

6 Canada 60.2 104 83 2 4 11 33 87 64 66 34

7 Japan 48.5 97 65 5 5 21 37 73 57 80 20

8 United States 59.6 105 81 1 3 12 32 87 65 64 36

9 Switzerland 60.1 115 79 3 5 13 36 84 59 62 38

10 Netherlands 55.8 128 76 2 4 9 31 86 64 79 21

11 Finland 56.9 98 86 4 7 14 40 82 53 36 55

12 Luxembourg 44.1 122 68 .. .. .. .. .. .. .. ..

13 Belgium 43.4 119 72 1 3 10 36 82 58 85 15

14 Austria 49.3 114 75 6 5 14 43 80 52 68 32

15 Denmark 59.4 96 84 2 5 14 36 85 59 86 14

16 France 48.2 105 79 1 2 13 34 86 64 .. ..

17 Italy 37.0 103 61 5 6 20 39 75 55 54 46

18 United Kingdom 55.0 104 79 1 2 11 36 88 62 60 40

19 Spain 44.2 130 65 5 8 15 42 81 51 64 36

20 New Zealand 59.8 112 81 6 12 12 32 82 56 68 32

21 Germany 50.4 114 76 2 3 18 44 80 52 76 24

22 Hong Kong, China (SAR) 52.9 112 74 (.) (.) 10 27 90 73 86 14

23 Israel 49.7 121 84 .. .. .. .. .. .. 71 29

24 Greece 42.7 119 66 18 15 12 30 70 56 68 32

25 Singapore 50.8 101 66 (.) (.) 18 31 81 69 76 24

26 Korea, Rep. of 50.1 106 68 12 9 19 34 70 57 89 11

27 Slovenia 53.4 99 80 10 10 29 46 61 43 58 42

28 Portugal 55.2 112 79 14 12 23 44 63 44 65 35

29 Cyprus 53.0 111 74 4 5 13 31 83 58 81 19

30 Czech Republic 51.7 85 76 3 6 28 50 68 44 74 26

31 Barbados 64.6 109 83 4 5 10 29 63 49 .. ..

32 Malta 32.5 153 47 1 3 21 36 78 61 .. ..

33 Kuwait 48.0 138 56 .. .. .. .. .. .. .. ..

34 Brunei Darussalam 44.3 99 56 .. .. .. .. .. .. .. ..

35 Hungary 42.1 91 73 4 9 26 42 71 49 71 29

36 Argentina 52.2 136 68 (.) 1 12 30 87 69 60 40

37 Poland 47.9 84 78 19 19 18 40 63 40 60 40

38 Chile 36.4 113 51 .. .. .. .. .. .. 54 46

39 Bahrain 29.2 104 33 .. .. .. .. .. .. .. ..

40 Estonia 52.2 81 80 4 10 23 42 73 48 50 50

41 Lithuania 51.8 87 81 12 20 21 34 67 45 62 38

42 Slovakia 51.9 87 76 4 8 26 48 71 44 74 26

43 Uruguay 55.7 122 71 2 6 14 32 85 62 64 37

44 Croatia 44.7 96 74 15 16 21 37 63 47 73 27

45 Latvia 49.1 78 77 12 18 16 35 72 47 56 45

46 Qatar 35.7 121 40 .. .. .. .. .. .. .. ..

47 Seychelles .. .. .. .. .. .. .. .. .. .. ..

48 Costa Rica 43.7 133 54 4 22 15 27 80 51 50 50

49 United Arab Emirates 37.4 149 41 (.) 9 14 36 86 55 .. ..

50 Cuba 43.8 112 59 .. .. .. .. .. .. .. ..

51 Saint Kitts and Nevis .. .. .. .. .. .. .. .. .. .. ..

52 Bahamas 64.5 105 91 1 6 5 24 93 69 .. ..

53 Mexico 39.9 115 49 6 24 22 28 72 48 51 49

Gender inequality in economic activity
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54 Bulgaria 41.9 70 79 .. .. .. .. .. .. 65 35

55 Tonga 46.3 126 62 .. .. .. .. .. .. .. ..

56 Oman 21.9 145 27 .. .. .. .. .. .. .. ..

57 Trinidad and Tobago 46.6 112 61 3 11 13 36 84 53 72 28

58 Panama 49.9 129 63 6 29 10 20 85 51 42 58

59 Antigua and Barbuda .. .. .. .. .. .. .. .. .. .. ..

60 Romania 50.7 95 80 45 40 22 30 33 30 70 30

61 Malaysia 46.1 105 56 14 21 29 34 57 45 71 29

62 Bosnia and Herzegovina 57.9 96 85 .. .. .. .. .. .. .. ..

63 Mauritius 42.2 101 53 13 15 43 39 45 46 75 25

Medium human development

64 Libyan Arab Jamahiriya 30.8 161 39 .. .. .. .. .. .. .. ..

65 Russian Federation 54.3 90 80 8 15 23 36 69 49 7 22

66 Macedonia, TFYR 40.9 85 63 .. .. .. .. .. .. .. ..

67 Belarus 52.5 87 82 .. .. .. .. .. .. .. ..

68 Dominica .. .. .. 14 31 10 24 72 40 51 49

69 Brazil 56.3 127 70 16 24 10 27 74 49 55 45

70 Colombia 60.5 133 75 7 33 17 19 76 48 60 40

71 Saint Lucia 53.4 113 67 16 27 14 24 71 49 68 32

72 Venezuela, RB 55.9 148 67 2 15 12 28 86 57 .. ..

73 Albania 49.4 85 69 .. .. .. .. .. .. .. ..

74 Thailand 65.4 87 81 48 50 17 20 35 30 64 36

75 Samoa (Western) 39.6 101 51 .. .. .. .. .. .. .. ..

76 Saudi Arabia 17.3 116 22 .. .. .. .. .. .. .. ..

77 Ukraine 49.9 87 79 17 22 22 39 55 33 50 50

78 Lebanon 31.7 100 40 .. .. .. .. .. .. .. ..

79 Kazakhstan 65.0 106 87 .. .. .. .. .. .. 54 46

80 Armenia 48.1 67 79 .. .. .. .. .. .. .. ..

81 China 69.2 95 84 .. .. .. .. .. .. .. ..

82 Peru 58.2 124 71 6 11 10 24 84 65 66 34

83 Ecuador 58.9 181 72 4 10 16 30 79 60 67 33

84 Philippines 53.8 114 65 25 45 12 18 63 37 56 44

85 Grenada .. .. .. 10 17 12 32 77 46 .. ..

86 Jordan 27.0 153 35 .. .. .. .. .. .. .. ..

87 Tunisia 27.9 134 37 .. .. .. .. .. .. .. ..

88 Saint Vincent and the Grenadines 53.5 120 67 .. .. .. .. .. .. .. ..

89 Suriname 33.1 91 52 2 8 1 22 97 64 45 55

90 Fiji 51.4 105 63 .. .. .. .. .. .. .. ..

91 Paraguay 64.2 124 76 20 39 10 21 69 40 .. ..

92 Turkey 27.8 81 36 56 24 15 28 29 48 67 33

93 Sri Lanka 35.0 78 45 49 38 22 23 27 37 70 30

94 Dominican Republic 45.5 125 55 2 21 17 26 81 53 23 77

95 Belize 42.4 133 52 6 37 12 19 81 44 32 68

96 Iran, Islamic Rep. of 37.2 173 50 .. .. .. .. .. .. 46 54

97 Georgia 51.1 74 67 53 53 6 12 41 35 65 35

98 Maldives 46.1 229 64 5 18 24 16 39 55 57 43

99 Azerbaijan 59.6 94 81 43 37 7 14 50 49 .. ..

100 Occupied Palestinian Territories 10.3 112 15 26 9 11 32 62 58 52 48

101 El Salvador 46.7 92 61 4 34 22 25 74 42 41 59

102 Algeria 34.8 154 44 .. .. .. .. .. .. 29 71

103 Guyana 43.3 119 53 .. .. .. .. .. .. .. ..

104 Jamaica 54.8 84 73 10 30 9 26 81 45 77 23

105 Turkmenistan 60.4 94 83 .. .. .. .. .. .. .. ..

106 Cape Verde 34.1 82 44 .. .. .. .. .. .. .. ..
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107 Syrian Arab Republic 38.0 133 44 .. .. .. .. .. .. .. ..

108 Indonesia 50.7 101 60 .. .. .. .. .. .. .. ..

109 Viet Nam 72.4 98 93 .. .. .. .. .. .. 71 29

110 Kyrgyzstan 55.1 94 74 53 52 8 14 38 34 65 35

111 Egypt 20.1 76 28 39 27 7 25 54 48 40 60

112 Nicaragua 35.5 100 41 .. .. .. .. .. .. .. ..

113 Uzbekistan 56.2 94 78 .. .. .. .. .. .. .. ..

114 Moldova, Rep. of 56.6 92 81 50 52 10 18 40 31 75 25

115 Bolivia 62.1 128 74 3 6 14 39 82 55 63 37

116 Mongolia 53.9 97 66 .. .. .. .. .. .. 70 30

117 Honduras 52.2 156 59 .. .. .. .. .. .. 25 75

118 Guatemala 33.7 115 41 18 50 23 18 56 27 39 61

119 Vanuatu 79.3 100 90 .. .. .. .. .. .. .. ..

120 Equatorial Guinea 50.5 105 56 .. .. .. .. .. .. .. ..

121 South Africa 46.4 85 59 9 12 14 33 75 50 62 38

122 Tajikistan 46.5 89 74 .. .. .. .. .. .. .. ..

123 Morocco 26.7 109 33 6 6 40 32 54 63 19 81

124 Gabon 61.5 99 75 .. .. .. .. .. .. .. ..

125 Namibia 47.0 96 74 29 33 7 17 63 49 59 41

126 India 34.0 94 41 .. .. .. .. .. .. .. ..

127 São Tomé and Principe 29.6 80 40 .. .. .. .. .. .. .. ..

128 Solomon Islands 54.4 97 66 .. .. .. .. .. .. .. ..

129 Cambodia 74.4 96 93 .. .. .. .. .. .. 64 36

130 Myanmar 68.2 99 79 .. .. .. .. .. .. .. ..

131 Botswana 45.7 80 67 17 22 14 26 67 51 36 64

132 Comoros 57.8 92 66 .. .. .. .. .. .. .. ..

133 Lao People’s Dem. Rep. 54.0 101 67 .. .. .. .. .. .. .. ..

134 Pakistan 32.0 115 38 73 44 9 20 18 36 33 67

135 Bhutan 44.3 127 55 .. .. .. .. .. .. .. ..

136 Ghana 70.5 92 94 .. .. .. .. .. .. .. ..

137 Bangladesh 52.9 84 61 77 53 9 11 12 30 58 42

138 Nepal 49.7 103 63 .. .. .. .. .. .. .. ..

139 Papua New Guinea 71.8 100 97 .. .. .. .. .. .. .. ..

140 Congo 56.4 98 65 .. .. .. .. .. .. .. ..

141 Sudan 23.7 86 33 .. .. .. .. .. .. .. ..

142 Timor-Leste 53.5 107 66 .. .. .. .. .. .. .. ..

143 Madagascar 78.9 100 92 .. .. .. .. .. .. 63 37

144 Cameroon 51.8 93 64 .. .. .. .. .. .. 73 27

145 Uganda 79.7 99 92 .. .. .. .. .. .. .. ..

146 Swaziland 31.5 83 43 .. .. .. .. .. .. .. ..

Low human development

147 Togo 50.5 94 56 .. .. .. .. .. .. .. ..

148 Djibouti 53.1 95 64 .. .. .. .. .. .. .. ..

149 Lesotho 46.3 82 64 .. .. .. .. .. .. .. ..

150 Yemen 29.4 107 39 88 43 3 14 9 43 26 74

151 Zimbabwe 64.2 92 77 .. .. .. .. .. .. .. ..

152 Kenya 69.3 93 78 16 20 10 23 75 57 .. ..

153 Mauritania 54.3 97 65 .. .. .. .. .. .. .. ..

154 Haiti 55.2 96 67 37 63 6 15 57 23 .. ..

155 Gambia 59.3 95 69 .. .. .. .. .. .. .. ..

156 Senegal 56.5 92 68 .. .. .. .. .. .. .. ..

157 Eritrea 58.2 95 65 .. .. .. .. .. .. .. ..

158 Rwanda 80.4 94 95 .. .. .. .. .. .. 53 47

159 Nigeria 45.6 95 54 2 4 11 30 87 67 .. ..
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Notes
	 Because of limitations in the data, comparisons 

of labour statistics over time and across countries 
should be made with caution. For detailed notes on 
the data, see ILO 2005a, 2005b, 2006b.

a	 The percentage shares of employment by economic 
activity may not sum to 100 because of rounding or 
the omission of activities not classified.

b	 Data refer to the most recent year available during 
the period specified.

Sources
Column 1: ILO 2005a.
Columns 2 and 3: calculated on the basis of data on 
the economically active rates from ILO 2005a.
Columns 4–9: ILO 2005b. 
Columns 10 and 11: calculated on the basis of data 
on contributing family workers from ILO 2006b.

160 Guinea 79.4 100 90 .. .. .. .. .. .. .. ..

161 Angola 73.8 100 81 .. .. .. .. .. .. .. ..

162 Tanzania, U. Rep. of 86.0 97 95 .. .. .. .. .. .. .. ..

163 Benin 54.0 93 63 .. .. .. .. .. .. .. ..

164 Côte d’Ivoire 39.0 90 44 .. .. .. .. .. .. .. ..

165 Zambia 66.1 100 73 .. .. .. .. .. .. .. ..

166 Malawi 85.2 100 95 .. .. .. .. .. .. 43 57

167 Congo, Dem. Rep. of the 61.2 101 68 .. .. .. .. .. .. .. ..

168 Mozambique 84.7 96 102 .. .. .. .. .. .. .. ..

169 Burundi 91.8 101 99 .. .. .. .. .. .. .. ..

170 Ethiopia 70.9 98 79 .. .. .. .. .. .. 59 41

171 Chad 65.5 102 84 .. .. .. .. .. .. .. ..

172 Central African Republic 70.4 99 79 .. .. .. .. .. .. .. ..

173 Guinea-Bissau 60.9 105 66 .. .. .. .. .. .. .. ..

174 Burkina Faso 77.6 101 87 .. .. .. .. .. .. .. ..

175 Mali 72.4 100 85 .. .. .. .. .. .. .. ..

176 Sierra Leone 56.0 105 60 .. .. .. .. .. .. .. ..

177 Niger 71.2 101 75 .. .. .. .. .. .. .. ..

Developing countries 52.4 97 64 .. .. .. .. .. .. .. ..

Least developed countries 61.8 95 72 .. .. .. .. .. .. .. ..

Arab States 26.4 105 34 .. .. .. .. .. .. .. ..

East Asia and the Pacific 65.4 96 79 .. .. .. .. .. .. .. ..

Latin America and the Caribbean 51.4 125 64 .. .. .. .. .. .. .. ..

South Asia 36.0 96 44 .. .. .. .. .. .. .. ..

Sub-Saharan Africa 63.0 96 73 .. .. .. .. .. .. .. ..

Central and Eastern Europe and the CIS 52.4 89 79 .. .. .. .. .. .. .. ..

OECD 50.1 104 71 .. .. .. .. .. .. .. ..

High-income OECD 52.7 106 75 .. .. .. .. .. .. .. ..

High human development 50.8 105 72 .. .. .. .. .. .. .. ..

Medium human development 52.3 95 65 .. .. .. .. .. .. .. ..

Low human development 62.6 97 72 .. .. .. .. .. .. .. ..

High income 52.0 106 74 .. .. .. .. .. .. .. ..

Middle income 57.1 97 72 .. .. .. .. .. .. .. ..

Low income 45.7 96 55 .. .. .. .. .. .. .. ..

World 52.5 98 67 .. .. .. .. .. .. .. ..
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Selected developing countries

Urban areas

Colombia 1983 6h 39m 5h 56m 112 49 51 24 76 77 23

Indonesia 1992 6h 38m 6h 6m 109 60 40 35 65 86 14

Kenya 1986 9h 50m 9h 32m 103 46 54 41 59 79 21

Nepal 1978 9h 39m 9h 14m 105 58 42 25 75 67 33

Uruguay c 2002 7h 20m 6h 56m 115 49 51 33 67 68 32

Venezuela, RB 1983 7h 20m 6h 56m 106 59 41 30 70 87 13

Rural areas

Bangladesh 1990 9h 5m 8h 16m 110 52 48 35 65 70 30

Guatemala 1977 11h 18m 9h 39m 117 59 41 37 63 84 16

Kenya 1988 11h 16m 8h 20m 135 56 44 42 58 76 24

Nepal 1978 10h 41m 9h 7m 117 56 44 46 54 67 33

Highlands 1978 11h 32m 9h 46m 118 59 41 52 48 66 34

Mountains 1978 10h 49m 8h 54m 122 56 44 48 52 65 35

Rural Hills 1978 9h 43m 8h 40m 112 52 48 37 63 70 30

Philippines 1975–77 9h 6m 7h 32m 121 73 27 29 71 84 16

National 

Benin c 1998 7h 55m 5h 30m 144 69 31 59 41 81 19

India d 2000 7h 37m 6h 31m 117 61 39 35 65 92 8

Madagascar c 2001 7h 15m 6h 24m 113 68 32 51 49 67 33

Mauritius c 2003 6h 33m 6h 9m 107 54 46 30 70 80 20

Mongolia d 2000 9h 5m 8h 21m 109 61 39 49 51 75 25

South Africa d 2000 5h 32m 4h 33m 122 51 49 35 65 70 30

Selected OECD countries e

Australia 1997 7h 15m 6h 58m 104 46 54 30 70 62 38

Austria f 1992 7h 18m 6h 33m 111 49 51 31 69 71 29

Canada 1998 7h 0m 7h 9m 98 53 47 41 59 65 35

Denmark f 1987 7h 29m 7h 38m 98 68 32 58 42 79 21

Finland f 1987–88 7h 10m 6h 50m 105 51 49 39 61 64 36

France 1999 6h 31m 6h 3m 108 46 54 33 67 60 40

Germany f 1991–92 7h 20m 7h 21m 100 44 56 30 70 61 39

Hungary 1999 7h 12m 7h 25m 97 51 49 41 59 60 40

Israel f 1991–92 6h 15m 6h 17m 99 51 49 29 71 74 26

Italy f 1988–89 7h 50m 6h 7m 128 45 55 22 78 77 23

Japan 1996 6h 33m 6h 3m 108 66 34 43 57 93 7

Korea, Rep. of 1999 7h 11m 6h 13m 116 64 36 45 55 88 12

Latvia 1996 8h 55m 8h 1m 111 46 54 35 65 58 42

Mexico c 2002 8h 10m 6h 25m 127 46 54 23 77 78 22

Netherlands 1995 5h 8m 5h 15m 98 48 52 27 73 69 31

New Zealand 1999 7h 0m 6h 57m 101 46 54 32 68 60 40

Norway f 1990–91 7h 25m 6h 52m 108 50 50 38 62 64 36

United Kingdom f 1985 6h 53m 6h 51m 100 51 49 37 63 68 32

United States f 1985 7h 33m 7h 8m 106 50 50 37 63 63 37

Notes
	 Data are estimates based on time use surveys 

available at the time of publication. Time use data 
have also been collected in other countries, including 
Chad, Cuba, the Dominican Republic, Ecuador, the 
Lao People’s Democratic Republic, Mali, Morocco, 
Nicaragua, Nigeria, Oman, Thailand and Viet Nam.

a	 Surveys before 1993 are not strictly comparable 
with those for later years.

b	 Refers to market-oriented production activities as 
defined by the 1993 revised UN System of National 
Accounts.

c	 Charmes 2006.
d	 Classifications of market and nonmarket activities 

are not strictly based on the 1993 revised UN 
System of National Accounts, so comparisons 
between countries and areas must be made with 
caution.

e	 Includes Israel and Latvia although they are not 
OECD countries.

f	 Goldschmidt-Clermont and Pagnossin-Aligisakis 
1995.

Source 
All columns: for urban and rural areas in selected 
developing countries, Harvey 1995; for national 
studies in selected developing countries, UN 2002; 
for OECD countries and Latvia, Harvey 2001, unless 
otherwise specified.

Gender, work and time allocation
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High human development

1 Norway 1913 1907, 1913 1911 A 44.4 36 37.9 —

2 Iceland 1915, 1920 1915, 1920 1922 E 27.3 21 33.3 —

3 Australia 1902, 1962 1902, 1962 1943 E 20.0 6 24.7 35.5

4 Ireland 1918, 1928 1918, 1928 1918 E 21.4 8 13.3 16.7

5 Sweden 1919, 1921 1919, 1921 1921 E 52.4 38 45.3 —

6 Canada 1917, 1960 1920, 1960 1921 E 23.1 13 20.8 35.0

7 Japan 1945, 1947 1945, 1947 1946 E 12.5 1 9.0 14.0

8 United States 1920, 1965 1788 d 1917 E 14.3 7 15.2 14.0

9 Switzerland 1971 1971 1971 E 14.3 14 25.0 23.9

10 Netherlands 1919 1917 1918 E 36.0 21 36.7 29.3

11 Finland 1906 1906 1907 E 47.1 32 37.5 —

12 Luxembourg 1919 1919 1919 E 14.3 13 23.3 —

13 Belgium 1919, 1948 1921 1921 A 21.4 9 34.7 38.0

14 Austria 1918 1918 1919 E 35.3 12 33.9 27.4

15 Denmark 1915 1915 1918 E 33.3 31 36.9 —

16 France 1944 1944 1945 E 17.6 7 12.2 16.9

17 Italy 1945 1945 1946 E 8.3 13 17.3 13.7

18 United Kingdom 1918, 1928 1918, 1928 1918 E 28.6 6 19.7 17.5

19 Spain 1931 1931 1931 E 50.0 15 36.0 23.2

20 New Zealand 1893 1919 1933 E 23.1 14 32.2 —

21 Germany 1918 1918 1919 E 46.2 .. 31.8 18.8

22 Hong Kong, China (SAR) .. .. .. .. .. .. ..

23 Israel 1948 1948 1949 E 16.7 7 14.2 —

24 Greece 1952 1952 1952 E 5.6 7 13.0 —

25 Singapore 1947 1947 1963 E 0 5 18.9 —

26 Korea, Rep. of 1948 1948 1948 E 5.6 2 13.4 —

27 Slovenia 1946 1946 1992 E e 6.3 .. 12.2 7.5

28 Portugal 1931, 1976 1931, 1976 1934 E+A 16.7 8 21.3 —

29 Cyprus 1960 1960 1963 E 0 2 14.3 —

30 Czech Republic 1920 1920 1992 E e 11.1 .. 17.0 12.3

31 Barbados 1950 1950 1966 A 29.4 4 13.3 23.8

32 Malta 1947 1947 1966 E 15.4 3 9.2 —

33 Kuwait 2005 2005 2005 A 0 .. 1.5 —

34 Brunei Darussalam — — — 9.1 .. f .. f .. f

35 Hungary 1918, 1945 1918, 1945 1945 E 11.8 21 10.4 —

36 Argentina 1947 1947 1951 E 8.3 6 35.0 41.7

37 Poland 1918 1918 1919 E 5.9 14 20.4 13.0

38 Chile 1949 1949 1951 E 16.7 .. 15.0 5.3

39 Bahrain 1973, 2002 1973, 2002 2002 A 8.7 .. 0.0 15.0

40 Estonia 1918 1918 1919 E 15.4 .. 18.8 —

41 Lithuania 1919 1919 1920 A 15.4 .. 22.0 —

42 Slovakia 1920 1920 1992 E e 0 .. 16.7 —

43 Uruguay 1932 1932 1942 E 0 6 11.1 9.7

44 Croatia 1945 1945 1992 E e 33.3 .. 21.7 —

45 Latvia 1918 1918 .. 23.5 .. 21.0 —

46 Qatar 2003 g .. .. 7.7 .. 0.0 —

47 Seychelles 1948 1948 1976 E+A 12.5 16 29.4 —

48 Costa Rica 1949 1949 1953 E 25.0 11 38.6 —

49 United Arab Emirates — — — 5.6 0 0.0 —

50 Cuba 1934 1934 1940 E 16.2 34 36.0 —

51 Saint Kitts and Nevis 1951 1951 1984 E 0 7 0.0 —

52 Bahamas 1961, 1964 1961, 1964 1977 A 26.7 4 20.0 43.8

53 Mexico 1947 1953 1952 A 9.4 12 25.8 21.9

Women’s political participation
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54 Bulgaria 1937, 1945 1945 1945 E 23.8 21 22.1 —

55 Tonga 1960 1960 1993 E .. 0 3.3 —

56 Oman 1994, 2003 1994, 2003 .. 10.0 .. 2.4 15.5

57 Trinidad and Tobago 1946 1946 1962 E+A 18.2 17 19.4 32.3

58 Panama 1941, 1946 1941, 1946 1946 E 14.3 8 16.7 —

59 Antigua and Barbuda 1951 1951 1984 A 15.4 0 10.5 17.6

60 Romania 1929, 1946 1929, 1946 1946 E 12.5 34 11.2 9.5

61 Malaysia 1957 1957 1959 E 9.1 5 9.1 25.7

62 Bosnia and Herzegovina 1946 1946 1990 E e 11.1 .. 16.7 0.0

63 Mauritius 1956 1956 1975 E 8.0 7 17.1 —

Medium human development

64 Libyan Arab Jamahiriya 1964 1964 .. .. .. 4.7 —

65 Russian Federation 1918 1918 1993 E e 0 .. 9.8 3.4

66 Macedonia, TFYR 1946 1946 1990 E e 16.7 .. 19.2 —

67 Belarus 1919 1919 1990 E e 10.0 .. 29.1 31.0

68 Dominica 1951 1951 1980 E 0 10 12.9 —

69 Brazil 1932 1932 1933 E 11.4 5 8.6 12.3

70 Colombia 1954 1954 1954 A 35.7 5 12.0 h 8.8 h

71 Saint Lucia 1951 1951 1979 A 8.3 0 5.6 36.4

72 Venezuela, RB 1946 1946 1948 E 13.6 10 18.0 —

73 Albania 1920 1920 1945 E 5.3 29 7.1 —

74 Thailand 1932 1932 1947 A 7.7 3 10.8 10.5

75 Samoa (Western) 1948, 1990 1948, 1990 1976 A 7.7 0 4.1 —

76 Saudi Arabia — — — 0 .. 0.0 —

77 Ukraine 1919 1919 1990 E e 5.6 .. 7.1 —

78 Lebanon 1952 1952 1963 6.9 0 4.7 —

79 Kazakhstan 1924, 1993 1924, 1993 1990 E e 17.6 .. 10.4 5.1

80 Armenia 1918 1918 1990 E e 0 36 5.3 —

81 China 1949 1949 1954 E 6.3 21 20.3 —

82 Peru 1955 1955 1956 E 11.8 6 29 —

83 Ecuador 1929 1929 1956 E 14.3 5 16.0 —

84 Philippines 1937 1937 1941 E 25.0 9 15.7 16.7

85 Grenada 1951 1951 1976 E+A 40.0 .. 26.7 30.8

86 Jordan 1974 1974 1989 A 10.7 0 5.5 12.7

87 Tunisia 1959 1959 1959 E 7.1 4 22.8 13.4

88 Saint Vincent and the Grenadines 1951 1951 1979 E 20.0 10 18.2 —

89 Suriname 1948 1948 1963 E 11.8 8 25.5 —

90 Fiji 1963 1963 1970 A 9.1 .. 11.3 12.5

91 Paraguay 1961 1961 1963 E 30.8 6 10.0 8.9

92 Turkey 1930 1934 1935 A 4.3 1 4.4 —

93 Sri Lanka 1931 1931 1947 E 10.3 5 4.9 —

94 Dominican Republic 1942 1942 1942 E 14.3 8 17.3 h 6.3 h

95 Belize 1954 1954 1984 E+A 6.3 0 6.7 25.0

96 Iran, Islamic Rep. of 1963 1963 1963 E+A 6.7 2 4.1 —

97 Georgia 1918, 1921 1918, 1921 1992 E e 22.2 .. 9.4 —

98 Maldives 1932 1932 1979 E 11.8 6 12.0 —

99 Azerbaijan 1918 1918 1990 E e 15.0 .. 12.3 —

100 Occupied Palestinian Territories .. .. .. .. .. .. ..

101 El Salvador 1939 1961 1961 E 35.3 12 16.7 —

102 Algeria 1944, 1962 1962 1962 A 10.5 2 6.2 2.8

103 Guyana 1953 1945 1953 E 22.2 37 30.8 —

104 Jamaica 1944 1944 1944 E 17.6 5 11.7 19.0

105 Turkmenistan 1927 1927 1990 E e 9.5 26 16.0 —

106 Cape Verde 1975 1975 1975 E 18.8 12 15.3 —
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107 Syrian Arab Republic 1949, 1953 1953 1973 E 6.3 9 12.0 —

108 Indonesia 1945 1945 1950 A 10.8 12 11.3 —

109 Viet Nam 1946 1946 1946 E 11.5 18 27.3 —

110 Kyrgyzstan 1918 1918 1990 E e 12.5 .. 0.0 —

111 Egypt 1956 1956 1957 E 5.9 4 2.0 6.8

112 Nicaragua 1955 1955 1972 E 14.3 15 20.7 —

113 Uzbekistan 1938 1938 1990 E e 3.6 .. 17.5 15.0

114 Moldova, Rep. of 1924, 1993 1924, 1993 1990 E 11.1 .. 21.8 —

115 Bolivia 1938, 1952 1938, 1952 1966 E 6.7 9 16.9 3.7

116 Mongolia 1924 1924 1951 E 5.9 25 6.6 —

117 Honduras 1955 1955 1957 E 14.3 10 23.4 —

118 Guatemala 1946 1946, 1965 1956 E 25.0 7 8.2 —

119 Vanuatu 1975, 1980 1975, 1980 1987 E 8.3 4 3.8 —

120 Equatorial Guinea 1963 1963 1968 E 4.5 13 18.0 —

121 South Africa 1930, 1994 1930, 1994 1933 E 41.4 3 32.8 33.3 i

122 Tajikistan 1924 1924 1990 E e 3.1 .. 17.5 23.5

123 Morocco 1963 1963 1993 E 5.9 0 10.8 1.1

124 Gabon 1956 1956 1961 E 11.8 13 9.2 15.4

125 Namibia 1989 1989 1989 E 19.0 7 26.9 26.9

126 India 1935, 1950 1935, 1950 1952 E 3.4 5 8.3 11.2

127 São Tomé and Principe 1975 1975 1975 E 14.3 12 7.3 —

128 Solomon Islands 1974 1974 1993 E 0 0 0.0 —

129 Cambodia 1955 1955 1958 E 7.1 .. 9.8 14.8

130 Myanmar 1935 1946 1947 E .. .. j .. j .. j

131 Botswana 1965 1965 1979 E 26.7 5 11.1 —

132 Comoros 1956 1956 1993 E .. 0 3.0 —

133 Lao People’s Dem. Rep. 1958 1958 1958 E 0 6 22.9 —

134 Pakistan  1935, 1947  1935, 1947 1973 E e 5.6 10 21.3 17.0

135 Bhutan 1953 1953 1975 E 0 2 9.3 —

136 Ghana 1954 1954 1960 11.8 .. 10.9 —

137 Bangladesh 1935, 1972 1935, 1972 1973 E 8.3 10 14.8 k —

138 Nepal 1951 1951 1952 A 7.4 6 5.9 16.7

139 Papua New Guinea 1964 1963 1977 E .. 0 0.9 —

140 Congo 1947, 1961 1963 1963 E 14.7 14 8.5 13.3

141 Sudan 1964 1964 1964 E 2.6 .. 14.7 4.0

142 Timor-Leste .. .. .. 22.2 .. 25.3 l —

143 Madagascar 1959 1959 1965 E 5.9 7 6.9 11.1

144 Cameroon 1946 1946 1960 E 11.1 14 8.9 —

145 Uganda 1962 1962 1962 E 23.4 12 28.8 m —

146 Swaziland 1968 1968 1972 E+A 13.3 4 10.8 30.0

Low human development

147 Togo 1945 1945 1961 E 20.0 5 8.6 —

148 Djibouti 1946 1986 2003 E 5.3 0 10.8 —

149 Lesotho 1965 1965 1965 A 27.8 .. 11.7 36.4

150 Yemen 1967, 1970 1967, 1970 1990 E e 2.9 4 0.3 1.8

151 Zimbabwe 1919, 1957 1919, 1978 1980 E+A 14.7 11 16.0 31.8

152 Kenya 1919, 1963 1919, 1963 1969 E+A 10.3 1 7.3 —

153 Mauritania 1961 1961 1975 E 9.1 .. .. n .. n

154 Haiti 1957 1957 1961 E 25.0 .. 4.0 m 13.8

155 Gambia 1960 1960 1982 E 20.0 8 13.2 —

156 Senegal 1945 1945 1963 E 20.6 13 19.2 —

157 Eritrea 1955 1955 1994 E 17.6 .. 22.0 —

158 Rwanda 1961 1961 1981 E 35.7 17 48.8 34.6

159 Nigeria 1958 1958 .. 10.0 .. 6.4 3.7
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Notes
a	 Data refer to the year in which the right to vote 

or stand for national election on a universal and 
equal basis was recognized. Where two years are 
shown, the first refers to the first partial recognition 
of the right to vote or stand for election. In some 
countries, women were granted the right to vote 
or stand at local elections before obtaining these 
rights for national elections. Data on local election 
rights are not included in this table.

b	 Data are as of 1 January 2005. The total includes 
deputy prime ministers and ministers. Prime 
ministers who hold ministerial portfolios and 
vice-presidents and heads of ministerial-level 
departments or agencies who exercise a ministerial 
function in the government structure are also 
included. 

c	 Data are as of 31 May 2006 unless otherwise 
specified. The percentage was calculated using 
as a reference the number of total seats filled in 
parliament at that time.

d	 No information is available on the year all women 
received the right to stand for election. However, 
the constitution does not mention gender with 
regard to this right.  

e	 Refers to the year women were elected to the 
current parliamentary system.

f	 Brunei Darussalam does not currently have a 
parliament.

g	 According to the new constitution approved in 
2003, women are granted suffrage. To date no 
elections have been held. 

h	 Data are as of 1 March 2005.
i	 Does not include the 36 special rotating delegates 

appointed on an ad hoc basis. The shares given 
are therefore calculated on the basis of the 54 
permanent seats. 

j	 The parliament elected in 1990 has never been 
convened nor authorized to sit, and many of its 
members were detained or forced into exile.

k	 In 2004 the number of seats in parliament was 
raised from 300 to 345, with the additional 45 

seats reserved for women and filled in September 
and October 2005.

l	 Elections were held on 30 August 2001 to elect 
members of the Constituent Assembly. This 
body became the National Parliament on 20 May 
2002, the date on which the country became 
independent, without new elections.

m	IPU 2006a.
n	 The parliament was suspended following a coup 

d’etat in August 2005.
o	 UN member states not included in the main 

indicator tables. 
p	 Serbia and Montenegro separated into two 

independent states in June 2006. Women received 
the right to vote and to stand for elections in 1946, 
when Serbia and Montenegro were part of the 
former Yugoslavia.

Sources
Columns 1–3: IPU 2006b.
Column 4: IPU 2005. 
Column 5: UN 2006c, based on data from the Inter-
Parliamentary Union.
Columns 6 and 7: IPU 2006c.

160 Guinea 1958 1958 1963 E 15.4 .. 19.3 —

161 Angola 1975 1975 1980 E 5.7 15 15.0 —

162 Tanzania, U. Rep. of 1959 1959 .. 15.4 .. 30.4 —

163 Benin 1956 1956 1979 E 19.0 3 7.2 —

164 Côte d’Ivoire 1952 1952 1965 E 17.1 6 8.5 —

165 Zambia 1962 1962 1964 E+A 25.0 7 12.7 —

166 Malawi 1961 1961 1964 E 14.3 10 13.6 —

167 Congo, Dem. Rep. of the 1967 1970 1970 E 12.5 5 12.0 2.5

168 Mozambique 1975 1975 1977 E 13.0 16 34.8 —

169 Burundi 1961 1961 1982 E 10.7 .. 30.5 34.7

170 Ethiopia 1955 1955 1957 E 5.9 .. 21.9 18.8

171 Chad 1958 1958 1962 E 11.5 .. 6.5 —

172 Central African Republic 1986 1986 1987 E 10.0 4 10.5 —

173 Guinea-Bissau 1977 1977 1972 A 37.5 20 14.0 —

174 Burkina Faso 1958 1958 1978 E 14.8 .. 11.7 —

175 Mali 1956 1956 1959 E 18.5 .. 10.2 —

176 Sierra Leone 1961 1961 .. 13.0 .. 14.5 —

177 Niger 1948 1948 1989 E 23.1 5 12.4 —

Others o

Afghanistan 1963 1963 1965 E 10.0 4 27.3 22.5

Andorra 1970 1973 1993 E 33.3 .. 28.6 —

Iraq 1980 1980 1980 E 18.8 11 25.5 —

Kiribati 1967 1967 1990 E 0 0 4.8 —

Korea, Dem. Rep. 1946 1946 1948 E .. 21 20.1 —

Liberia 1946 1946 .. 13.6 .. 12.5 16.7

Liechtenstein 1984 1984 1986 E 20.0 4 24.0 —

Marshall Islands 1979 1979 1991 E 0 .. 3.0 —

Micronesia, Fed. Sts. 1979 1979 .. .. .. 0.0 —

Monaco 1962 1962 1963 E 0 11 20.8 —

Montenegro .. p .. p .. .. .. 12.5 —

Nauru 1968 1968 1986 E 0 6 0.0 —

Palau 1979 1979 .. 12.5 .. 0.0 0.0

San Marino 1959 1973 1974 E 12.5 12 16.7 —

Serbia .. p .. p .. .. .. 12.0 —

Somalia 1956 1956 1979 E .. 4 7.8 —

Tuvalu 1967 1967 1989 E 0 8 0.0 —
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e30 Human and labour rights instruments

High human development

1 Norway l l l l l l l

2 Iceland l l l l l l l

3 Australia l l l l l l l

4 Ireland l l l l l l l

5 Sweden l l l l l l l

6 Canada l l l l l l l

7 Japan l l l l l l

8 United States l l l ° ° l °

9 Switzerland l l l l l l l

10 Netherlands l l l l l l l

11 Finland l l l l l l l

12 Luxembourg l l l l l l l

13 Belgium l l l l l l l

14 Austria l l l l l l l

15 Denmark l l l l l l l

16 France l l l l l l l

17 Italy l l l l l l l

18 United Kingdom l l l l l l l

19 Spain l l l l l l l

20 New Zealand l l l l l l l

21 Germany l l l l l l l

23 Israel l l l l l l l

24 Greece l l l l l l l

25 Singapore l l l

26 Korea, Rep. of l l l l l l l

27 Slovenia l l l l l l l

28 Portugal l l l l l l l

29 Cyprus l l l l l l l

30 Czech Republic l l l l l l l

31 Barbados l l l l l l

32 Malta l l l l l l

33 Kuwait l l l l l l l

34 Brunei Darussalam l l

35 Hungary l l l l l l l

36 Argentina l l l l l l l

37 Poland l l l l l l l

38 Chile l l l l l l l

39 Bahrain l l l l l

40 Estonia l l l l l l l

41 Lithuania l l l l l l l

42 Slovakia l l l l l l l

43 Uruguay l l l l l l l

44 Croatia l l l l l l l

45 Latvia l l l l l l l

46 Qatar l l l

47 Seychelles l l l l l l l

48 Costa Rica l l l l l l l

49 United Arab Emirates l l l l

50 Cuba l l l l l

51 Saint Kitts and Nevis l l

52 Bahamas l l l l

53 Mexico l l l l l l l

54 Bulgaria l l l l l l l

Status of major international human rights instruments
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55 Tonga l l l

56 Oman l l l

57 Trinidad and Tobago l l l l l l

58 Panama l l l l l l l

59 Antigua and Barbuda l l l l l

60 Romania l l l l l l l

61 Malaysia l l l

62 Bosnia and Herzegovina l l l l l l l

63 Mauritius l l l l l l

Medium human development

64 Libyan Arab Jamahiriya l l l l l l l

65 Russian Federation l l l l l l l

66 Macedonia, TFYR l l l l l l l

67 Belarus l l l l l l l

68 Dominica l l l l

69 Brazil l l l l l l l

70 Colombia l l l l l l l

71 Saint Lucia l l l

72 Venezuela, RB l l l l l l l

73 Albania l l l l l l l

74 Thailand l l l l l

75 Samoa (Western) l l

76 Saudi Arabia l l l l l

77 Ukraine l l l l l l l

78 Lebanon l l l l l l l

79 Kazakhstan l l l l l l l

80 Armenia l l l l l l l

81 China l l ° l l l l

82 Peru l l l l l l l

83 Ecuador l l l l l l l

84 Philippines l l l l l l l

85 Grenada ° l l l l

86 Jordan l l l l l l l

87 Tunisia l l l l l l l

88 Saint Vincent and the Grenadines l l l l l l l

89 Suriname l l l l l

90 Fiji l l l l

91 Paraguay l l l l l l l

92 Turkey l l l l l l l

93 Sri Lanka l l l l l l l

94 Dominican Republic ° l l l l ° l

95 Belize l l l ° l l l

96 Iran, Islamic Rep. of l l l l l

97 Georgia l l l l l l l

98 Maldives l l l l l

99 Azerbaijan l l l l l l l

101 El Salvador l l l l l l l

102 Algeria l l l l l l l

103 Guyana l l l l l l

104 Jamaica l l l l l l

105 Turkmenistan l l l l l l

106 Cape Verde l l l l l l

107 Syrian Arab Republic l l l l l l l

108 Indonesia l l l l l l
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109 Viet Nam l l l l l l

110 Kyrgyzstan l l l l l l l

111 Egypt l l l l l l l

112 Nicaragua l l l l l l l

113 Uzbekistan l l l l l l l

114 Moldova, Rep. of l l l l l l l

115 Bolivia l l l l l l l

116 Mongolia l l l l l l l

117 Honduras l l l l l l l

118 Guatemala l l l l l l l

119 Vanuatu l l

120 Equatorial Guinea l l l l l l

121 South Africa l l l ° l l l

122 Tajikistan l l l l l l

123 Morocco l l l l l l l

124 Gabon l l l l l l l

125 Namibia l l l l l l l

126 India l l l l l ° l

127 São Tomé and Principe ° ° ° l ° l

128 Solomon Islands l l l l

129 Cambodia l l l l l l l

130 Myanmar l l l

131 Botswana l l l l l

132 Comoros l l l ° l

133 Lao People’s Dem. Rep. l l ° ° l l

134 Pakistan l l ° l l

135 Bhutan ° l l

136 Ghana l l l l l l l

137 Bangladesh l l l l l l l

138 Nepal l l l l l l l

139 Papua New Guinea l l l l

140 Congo l l l l l l

141 Sudan l l l l ° l

142 Timor-Leste l l l l l l

143 Madagascar l l l l l l

144 Cameroon l l l l l l

145 Uganda l l l l l l l

146 Swaziland l l l l l l

low human development

147 Togo l l l l l l l

148 Djibouti ° l l l l l

149 Lesotho l l l l l l l

150 Yemen l l l l l l l

151 Zimbabwe l l l l l l

152 Kenya l l l l l l

153 Mauritania l l l l l l

154 Haiti l l l l l

155 Gambia l l l l l ° l

156 Senegal l l l l l l l

157 Eritrea l l l l l

158 Rwanda l l l l l l

159 Nigeria l l l l l l

160 Guinea l l l l l l l

161 Angola l l l l
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	 l �Ratification, accession or succession.
	 ° Signature not yet followed by ratification.

Notes
	 The table includes states that have signed or 

ratified at least one of the seven human rights 
instruments. Information is as of 28 August 2006.

a	 Countries or areas, in addition to the 177 countries 
or areas included in the main indicator tables, that 
have signed or ratified at least one of the seven 
human rights instruments.

b	 Refers to ratification, accession or succession.
c	 Following the separation of Serbia and Montenegro 

into two independent states in June 2006, all treaty 
actions (such as ratification or signature) continue 
in force for the Republic of Serbia. As of 28 August 
2006, the UN Secretary-General had not received 
notification from the Republic of Montenegro with 
regard to the treaties reported in this table, unless 
otherwise specified.

Source
All columns: UN 2006d.

162 Tanzania, U. Rep. of l l l l l l

163 Benin l l l l l l

164 Côte d’Ivoire l l l l l l l

165 Zambia l l l l l l

166 Malawi l l l l l l

167 Congo, Dem. Rep. of the l l l l l l l

168 Mozambique l l l l l l

169 Burundi l l l l l l l

170 Ethiopia l l l l l l l

171 Chad l l l l l l

172 Central African Republic l l l l l

173 Guinea-Bissau ° ° l l ° l

174 Burkina Faso l l l l l l l

175 Mali l l l l l l l

176 Sierra Leone l l l l l l

177 Niger l l l l l l

others a

Afghanistan l l l l l l l

Andorra ° ° l ° l

Iraq l l l l l l

Kiribati l l

Korea, Dem. Rep. l l l l l

Liberia l l l l l l l

Liechtenstein l l l l l l l

Marshall Islands l l

Micronesia, Fed. Sts. l l

Monaco l l l l l l l

Montenegro c °

Nauru ° ° ° l

Palau l

San Marino l l l l ° l

Serbia c l l l l l l l

Somalia l l l l °

Tuvalu l l

Total state parties b 138 170 156 153 183 141 192
Signatures not yet followed by ratification 2 7 6 6 1 10 2
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e31 Human and labour rights instruments

High human development

1 Norway l l l l l l l l

2 Iceland l l l l l l l l

3 Australia l l l l l l

4 Ireland l l l l l l l l

5 Sweden l l l l l l l l

6 Canada l l l l l

7 Japan l l l l l l

8 United States l l

9 Switzerland l l l l l l l l

10 Netherlands l l l l l l l l

11 Finland l l l l l l l l

12 Luxembourg l l l l l l l l

13 Belgium l l l l l l l l

14 Austria l l l l l l l l

15 Denmark l l l l l l l l

16 France l l l l l l l l

17 Italy l l l l l l l l

18 United Kingdom l l l l l l l l

19 Spain l l l l l l l l

20 New Zealand l l l l l l

21 Germany l l l l l l l l

23 Israel l l l l l l l l

24 Greece l l l l l l l l

25 Singapore l l t l l l

26 Korea, Rep. of l l l l

27 Slovenia l l l l l l l l

28 Portugal l l l l l l l l

29 Cyprus l l l l l l l l

30 Czech Republic l l l l l l l

31 Barbados l l l l l l l l

32 Malta l l l l l l l l

33 Kuwait l l l l l l

34 Brunei Darussalam

35 Hungary l l l l l l l l

36 Argentina l l l l l l l l

37 Poland l l l l l l l l

38 Chile l l l l l l l l

39 Bahrain l l l l

40 Estonia l l l l l l l

41 Lithuania l l l l l l l l

42 Slovakia l l l l l l l l

43 Uruguay l l l l l l l l

44 Croatia l l l l l l l l

45 Latvia l l l l l l l l

46 Qatar l l l l

47 Seychelles l l l l l l l l

48 Costa Rica l l l l l l l l

49 United Arab Emirates l l l l l l

50 Cuba l l l l l l l

51 Saint Kitts and Nevis l l l l l l l l

52 Bahamas l l l l l l l l

53 Mexico l l l l l l

54 Bulgaria l l l l l l l l

Status of fundamental labour rights conventions



HDI rank

Freedom of association and 
collective bargaining

Elimination of forced and 
compulsory labour

Elimination of discrimination 
in respect of employment 

and occupation Abolition of child labour

Convention 
87 a

Convention 
98 b

Convention 
29 c

Convention 
105 d

Convention 
100 e

Convention 
111 f

Convention 
138 g

Convention 
182 h

	h uman de velopment report 2006	 389

H
um

an developm
ent indicators

tabl



e31

55 Tonga

56 Oman l l l l

57 Trinidad and Tobago l l l l l l l l

58 Panama l l l l l l l l

59 Antigua and Barbuda l l l l l l l l

60 Romania l l l l l l l l

61 Malaysia l l t l l l

62 Bosnia and Herzegovina l l l l l l l l

63 Mauritius l l l l l l l l

Medium human development

64 Libyan Arab Jamahiriya l l l l l l l l

65 Russian Federation l l l l l l l l

66 Macedonia, TFYR l l l l l l l l

67 Belarus l l l l l l l l

68 Dominica l l l l l l l l

69 Brazil l l l l l l l

70 Colombia l l l l l l l l

71 Saint Lucia l l l l l l l

72 Venezuela, RB l l l l l l l l

73 Albania l l l l l l l l

74 Thailand l l l l l

75 Samoa (Western)

76 Saudi Arabia l l l l l

77 Ukraine l l l l l l l l

78 Lebanon l l l l l l l

79 Kazakhstan l l l l l l l l

80 Armenia l l l l l l l l

81 China l l l l

82 Peru l l l l l l l l

83 Ecuador l l l l l l l l

84 Philippines l l l l l l l l

85 Grenada l l l l l l l l

86 Jordan l l l l l l l

87 Tunisia l l l l l l l l

88 Saint Vincent and the Grenadines l l l l l l l l

89 Suriname l l l l l

90 Fiji l l l l l l l l

91 Paraguay l l l l l l l l

92 Turkey l l l l l l l l

93 Sri Lanka l l l l l l l l

94 Dominican Republic l l l l l l l l

95 Belize l l l l l l l l

96 Iran, Islamic Rep. of l l l l l

97 Georgia l l l l l l l l

98 Maldives

99 Azerbaijan l l l l l l l l

101 El Salvador l l l l l l

102 Algeria l l l l l l l l

103 Guyana l l l l l l l l

104 Jamaica l l l l l l l l

105 Turkmenistan l l l l l l

106 Cape Verde l l l l l l l

107 Syrian Arab Republic l l l l l l l l

108 Indonesia l l l l l l l l



HDI rank

Freedom of association and 
collective bargaining
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Convention 
87 a

Convention 
98 b

Convention 
29 c

Convention 
105 d

Convention 
100 e

Convention 
111 f

Convention 
138 g

Convention 
182 h
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109 Viet Nam l l l l

110 Kyrgyzstan l l l l l l l l

111 Egypt l l l l l l l l

112 Nicaragua l l l l l l l l

113 Uzbekistan l l l l l

114 Moldova, Rep. of l l l l l l l l

115 Bolivia l l l l l l l l

116 Mongolia l l l l l l l l

117 Honduras l l l l l l l l

118 Guatemala l l l l l l l l

119 Vanuatu l l

120 Equatorial Guinea l l l l l l l l

121 South Africa l l l l l l l l

122 Tajikistan l l l l l l l l

123 Morocco l l l l l l l

124 Gabon l l l l l l l

125 Namibia l l l l l l l

126 India l l l l

127 São Tomé and Principe l l l l l l l l

128 Solomon Islands l

129 Cambodia l l l l l l l l

130 Myanmar l l

131 Botswana l l l l l l l l

132 Comoros l l l l l l l l

133 Lao People’s Dem. Rep. l l l

134 Pakistan l l l l l l l l

135 Bhutan

136 Ghana l l l l l l l

137 Bangladesh l l l l l l l

138 Nepal l l l l l l

139 Papua New Guinea l l l l l l l l

140 Congo l l l l l l l l

141 Sudan l l l l l l l

142 Timor-Leste

143 Madagascar l l l l l l l

144 Cameroon l l l l l l l l

145 Uganda l l l l l l l l

146 Swaziland l l l l l l l l

Low human development

147 Togo l l l l l l l l

148 Djibouti l l l l l l l l

149 Lesotho l l l l l l l l

150 Yemen l l l l l l l l

151 Zimbabwe l l l l l l l l

152 Kenya l l l l l l l

153 Mauritania l l l l l l l l

154 Haiti l l l l l l

155 Gambia l l l l l l l l

156 Senegal l l l l l l l l

157 Eritrea l l l l l l l

158 Rwanda l l l l l l l l

159 Nigeria l l l l l l l l

160 Guinea l l l l l l l l

161 Angola l l l l l l l l
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	l	 Convention ratified.
	 t	 Convention denounced.

Notes
	 Table includes UN member states. Information is as 

of 28 August 2006.
a	 Freedom of Association and Protection of the Right 

to Organize Convention (1948).
b	 Right to Organize and Collective Bargaining 

Convention (1949).
c	 Forced Labour Convention (1930).
d	 Abolition of Forced Labour Convention (1957).
e	 Equal Remuneration Convention (1951).
f	 Discrimination (Employment and Occupation) 

Convention (1958).
g	 Minimum Age Convention (1973).

h	 Worst Forms of Child Labour Convention (1999).
i	 Countries or areas, in addition to the 177 countries 

or areas included in the main indicator tables, 
that are members of the International Labour 
Organization ( ILO).

j	 Following the separation of Serbia and Montenegro 
into two independent states in June 2006, all 
conventions ratified by Serbia and Montenegro 
continue in force for the Republic of Serbia. As 
of 28 August 2006, the ILO had not received 
notification from the Republic of Montenegro with 
regard to the conventions reported in this table.

Source
All columns: ILO 2006a.

162 Tanzania, U. Rep. of l l l l l l l l

163 Benin l l l l l l l l

164 Côte d’Ivoire l l l l l l l l

165 Zambia l l l l l l l l

166 Malawi l l l l l l l l

167 Congo, Dem. Rep. of the l l l l l l l l

168 Mozambique l l l l l l l l

169 Burundi l l l l l l l l

170 Ethiopia l l l l l l l l

171 Chad l l l l l l l l

172 Central African Republic l l l l l l l l

173 Guinea-Bissau l l l l l

174 Burkina Faso l l l l l l l l

175 Mali l l l l l l l l

176 Sierra Leone l l l l l l

177 Niger l l l l l l l l

Others i

Afghanistan l l l

Iraq l l l l l l l

Kiribati l l l l

Liberia l l l l l l

Montenegro j

San Marino l l l l l l l l

Serbia j l l l l l l l l

Somalia l l l

Total ratifications 145 154 169 163 163 165 147 161
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Political participation
and decision-making

Economic participation
and decision-making 

Gender empowerment measure (GEM)

Power over
economic resources

Female and male shares
of parliamentary seats

EDEP for
parliamentary 
representation

EDEP for
economic participation

EDEP for
income

Female and male shares
of positions as legislators,

senior officials and managers

Female and male shares
of professional and
technical positions

Female and male
estimated earned

income

DIMENSION

INDICATOR

EQUALLY 
DISTRIBUTED
EQUIVALENT
PERCENTAGE
(EDEP)

GEM

A long and
healthy life Knowledge

Female
GER

Male
GER

Female
adult literacy

rate

Male
education

index

Equally distributed
education index

Equally distributed
life expectancy

index

Gender-related development index (GDI)

Female
education

index

Male
adult literacy

rate

A decent standard
of living

Female life
expectancy

at birth

Male life
expectancy

at birth

Equally distributed
income index

Female
estimated

earned
income

Male
estimated

earned
income

DIMENSION

INDICATOR

DIMENSION
INDEX

EQUALLY
DISTRIBUTED
INDEX

Male
life expectancy

index

Female
life expectancy

index

Male
income
index

Female
income
index

GDI

Knowledge

Human poverty index 
for developing countries (HPI-1)

Deprivation in 
a decent standard of living

A decent standard of living
Probability at birth

of not surviving
 to age 40

Percentage of population
without sustainable access to

an improved water source

Percentage of children
under weight for age

DIMENSION

INDICATOR

HPI-1 A long and 
healthy life

Adult illiteracy rate

Knowledge

Human poverty index 
for selected OECD countries (HPI-2)

A decent standard 
of living

Social
exclusion

Probability at birth
of not surviving

 to age 60

Percentage of people 
living below the

poverty line

Long-term
unemployment rate

DIMENSION

INDICATOR

A long and
healthy life

HPI-2

Percentage of adults 
lacking functional

literacy skills

Knowledge

Gross enrolment ratio
(GER)

Adult literacy rate

GER indexAdult literacy index

Education indexLife expectancy index

Human development index (HDI)

Life expectancy
at birth

GDP index

GDP per capita
(PPP US$)

DIMENSION

INDICATOR

DIMENSION
INDEX

A long and
healthy life

A decent standard
of living

HDI

Technical note 1

Calculating the human development indices

The diagrams here summarize how the five human development indices used in the Human Development Report are constructed, 
highlighting both their similarities and their differences. The text on the following pages provides a detailed explanation.
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The human development
index (HDI)

�e HDI is a summary measure of human 
development. It measures the average achieve-
ments in a country in three basic dimensions of 
human development:

• A long and healthy life, as measured by life 
expectancy at birth.

• Knowledge, as measured by the adult literacy 
rate (with two-thirds weight) and the 
combined primary, secondary and tertiary 
gross enrolment ratio (with one-third weight).

• A decent standard of living, as measured by 
GDP per capita in purchasing power parity 
(PPP) terms in US dollars.

Before the HDI itself is calculated, an index 
needs to be created for each of these dimensions. 
To calculate these indices—the life expectancy, 
education and GDP indices—minimum and 
maximum values (goalposts) are chosen for each 
underlying indicator.

Goalposts for calculating the HDI
Maximum Minimum

Indicator value value

Life expectancy at birth (years) 85 25

Adult literacy rate (%) 100 0

Combined gross enrolment ratio (%) 100 0

GDP per capita (PPP US$) 40,000 100
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Calculating the HDI

�is illustration of the calculation of the HDI uses data for 
Brazil.

1. Calculating the life expectancy index
�e life expectancy index measures the relative achievement 
of a country in life expectancy at birth. For Brazil, with a life 
expectancy of 70.8 years in 2004, the life expectancy index is 
0.764.

 Life expectancy index =
  70.8 – 25   

= 0.764
 85 – 25

GDP
per capita
(PPP US$)
Log scale

Goalpost
$40,000

Goalpost
$100
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3. Calculating the GDP index
�e GDP index is calculated using adjusted GDP per capita 
(PPP US$). In the HDI income serves as a surrogate for all 
the dimensions of human development not re�ected in a 
long and healthy life and in knowledge. Income is adjusted 
because achieving a respectable level of human development 
does not require unlimited income. Accordingly, the 
logarithm of income is used. For Brazil, with a GDP per 
capita of $8,195 (PPP US$) in 2004, the GDP index is 
0.735.

GDP index =
  log (8,195) – log (100)  

= 0.735
          log (40,000) – log (100)

Performance in each dimension is expressed as a 
value between 0 and 1 by applying the 
following general formula:

Dimension index =
 actual value  –  minimum value  

maximum value  –  minimum value

�e HDI is then calculated as a simple average 
of the dimension indices. �e box at right 
illustrates the calculation of the HDI for a 
sample country.

2. Calculating the education index
�e education index measures a country’s relative 
achievement in both adult literacy and combined 
primary, secondary and tertiary gross enrolment. First, 
an index for adult literacy and one for combined gross 
enrolment are calculated. �en these two indices are 
combined to create the education index, with 
two-thirds weight given to adult literacy and 
one-third weight to combined gross enrolment. For 
Brazil, with an adult literacy rate of 88.6% in 2004 
and a combined gross enrolment ratio of 86% in 2004, 
the education index is 0.876.

 Adult literacy index = 
88.6 – 0

=  0.886
 100 – 0

 Gross enrolment index = 
 86 – 0

=  0.857
 100 – 0

Education index = 2/3 (adult literacy index) + 1/3 (gross enrolment index)

= 2/3 (0.886) + 1/3 (0.857) = 0.876

 4. Calculating the HDI
Once the dimension indices have been calculated, 
determining the HDI is straightforward. It is a 
simple average of the three dimension indices.

HDI = 1/3 (life expectancy index) + 1/3 (education index)

 + 1/3 (GDP index)

 = 1/3 (0.764) + 1/3 (0.876) + 1/3 (0.735) = 0.792
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The gender-related 
development index (GDI) 

While the HDI measures average achievement, 
the GDI adjusts the average achievement to 
re�ect the inequalities between men and women 
in the following dimensions:

•  A long and healthy life, as measured by life 
expectancy at birth.

• Knowledge, as measured by the adult literacy 
rate and the combined primary, secondary 
and tertiary gross enrolment ratio.

•  A decent standard of living, as measured by 
estimated earned income (PPP US$).

�e calculation of the GDI involves three steps. 
First, female and male indices in each dimension 
are calculated according to this general formula:

 Dimension index = 
actual value – minimum value

maximum value – minimum value

Second, the female and male indices in each 
dimension are combined in a way that penalizes 
di�erences in achievement between men and 
women. �e resulting index, referred to as the 
equally distributed index, is calculated 
according to this general formula:

Equally distributed index
= {[female population share (female index1–Є)]

 + [male population share (male index1–Є)]}1/1–Є

Є measures the aversion to inequality. In the 
GDI Є = 2. �us the general equation becomes: 

Equally distributed index
= {[female population share (female index–1)]

 + [male population share (male index–1)]}–1

which gives the harmonic mean of the female 
and male indices.

�ird, the GDI is calculated by combining the 
three equally distributed indices in an 
unweighted average.

Goalposts for calculating the GDI
Maximum Minimum

Indicator value value

Female life expectancy 
 at birth (years) 87.5 27.5

Male life expectancy 
 at birth (years) 82.5 22.5

Adult literacy rate (%) 100 0

Combined gross enrolment 
 ratio (%) 100 0

Estimated earned income
 (PPP US$) 40,000 100

Note: The maximum and minimum values (goalposts) for life 
expectancy are five years higher for women to take into account 
their longer life expectancy.

Calculating the GDI

�is illustration of the calculation of the GDI uses data for �ailand.

1. Calculating the equally distributed life expectancy index
�e �rst step is to calculate separate indices for female and male achievements in life expectancy, 
using the general formula for dimension indices.

 FEMALE MALE
 Life expectancy: 74.0 years     Life expectancy: 66.7 years

Life expectancy index  =
74.0 – 27.5

  =  0.776 Life expectancy index  =  
66.7 – 22.5

  =  0.737
87.5 – 27.5 82.5 – 22.5

Next, the female and male indices are combined to create the equally distributed life expectancy 
index, using the general formula for equally distributed indices.

 FEMALE MALE
 Population share: 0.509 Population share: 0.491
 Life expectancy index: 0.776 Life expectancy index: 0.737

Equally distributed life expectancy index = {[0.509 (0.776–1)] + [0.491 (0.737–1)]}–1 = 0.756

2. Calculating the equally distributed education index
First, indices for the adult literacy rate and the combined primary, secondary and tertiary gross 
enrolment ratio are calculated separately for females and males. Calculating these indices is 
straightforward, since the indicators used are already normalized between 0 and 100.

 FEMALE MALE
 Adult literacy rate: 90.5% Adult literacy rate: 94.9%
 Adult literacy index: 0.905 Adult literacy index: 0.949
 Gross enrolment ratio: 74.0% Gross enrolment ratio: 73.4%
 Gross enrolment index: 0.740 Gross enrolment index: 0.734

Second, the education index, which gives two-thirds weight to the adult literacy index and 
one-third weight to the gross enrolment index, is computed separately for females and males.

Education index = 2/3 (adult literacy index) + 1/3 (gross enrolment index)

Female education index = 2/3 (0.905) + 1/3 (0.740) = 0.850

Male education index = 2/3 (0.949) + 1/3 (0.734) = 0.877

Finally, the female and male education indices are combined to create the equally distributed 
education index.

 FEMALE MALE
 Population share: 0.509 Population share: 0.491
 Education index: 0.850 Education index: 0.877

Equally distributed education index = {[0.509 (0.850–1)] + [0.491 (0.877–1)]}–1 = 0.863

3. Calculating the equally distributed income index
First, female and male earned income (PPP US$) are estimated (for details on this calculation, 
see the addendum to this technical note). �en the income index is calculated for each gender. 
As for the HDI, income is adjusted by taking the logarithm of estimated earned income (PPP 
US$):

Income index = 
log (actual value) – log (minimum value)

log (maximum value) – log (minimum value)

 FEMALE MALE
 Estimated earned income (PPP US$): 6,036 Estimated earned income (PPP US$): 10,214

Income index = 
log (6,036) – log (100)

    = 0.684 Income index = 
log (10,214) – log (100)

   = 0.772
log (40,000) – log (100) log (40,000) – log (100)

Calculating the GDI continues on next page
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Calculating the GDI (continued)

Second, the female and male income indices are combined to create the equally distributed 
income index:

 FEMALE MALE
 Population share: 0.509 Population share: 0.491
 Income index: 0.684 Income index: 0.772

Equally distributed income index = {[0.509 (0.684–1)] + [0.491 (0.772–1)]}–1 = 0.725

4. Calculating the GDI
Calculating the GDI is straightforward. It is simply the unweighted average of the three 
component indices—the equally distributed life expectancy index, the equally distributed 
education index and the equally distributed income index.

GDI = 1/3 (life expectancy index) + 1/3 (education index) + 1/3 (income index)
 = 1/3 (0.756) + 1/3 (0.863) + 1/3 (0.725) = 0.781

Why Є = 2 in calculating the GDI 

�e value of Є is the size of the penalty for gender inequality. �e larger the value, the more 
heavily a society is penalized for having inequalities. 

If Є = 0, gender inequality is not penalized (in this case the GDI would have the same value as 
the HDI). As Є increases towards in�nity, more and more weight is given to the lesser achieving 
group. 

�e value 2 is used in calculating the GDI (as well as the GEM). �is value places a moderate 
penalty on gender inequality in achievement. 

For a detailed analysis of the GDI’s mathematical formulation, see Sudhir Anand and Amartya 
Sen’s “Gender Inequality in Human Development: �eories and Measurement,” Kalpana 
Bardhan and Stephan Klasen’s “UNDP’s Gender-Related Indices: A Critical Review” and the 
technical notes in Human Development Report 1995 and Human Development Report 1999 (see 
the list of selected readings at the end of this technical note). 
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The gender empowerment 
measure (GEM)

Focusing on women’s opportunities rather than 
their capabilities, the GEM captures gender 
inequality in three key areas:

• Political participation and decision-making 
power, as measured by women’s and men’s 
percentage shares of parliamentary seats.

• Economic participation and decision-making 
power, as measured by two indicators— 
women’s and men’s percentage shares of 
positions as legislators, senior o�cials and 
managers and women’s and men’s percentage 
shares of professional and technical 
positions.

• Power over economic resources, as measured 
by women’s and men’s estimated earned 
income (PPP US$).

For each of these three dimensions, an equally 
distributed equivalent percentage (EDEP) is 
calculated, as a population-weighted average, 
according to the following general formula:

EDEP = {[female population share (female index1–Є)]
+ [male population share (male index1–Є)]}1/1–Є

Є measures the aversion to inequality. In the 
GEM (as in the GDI) Є = 2, which places a 
moderate penalty on inequality. �e formula is 
thus:

EDEP = {[female population share (female index–1)] + 
[male population share (male index–1)]}–1

For political and economic participation and 
decision-making, the EDEP is then indexed by 
dividing it by 50. �e rationale for this 
indexation: in an ideal society, with equal 
empowerment of the sexes, the GEM variables 
would equal 50%—that is, women’s share would 
equal men’s share for each variable.

Where a male or female index value is zero, the 
EDEP according to the above formula is not 
de�ned. However, the limit of EDEP, when the 
index tends towards zero, is zero. Accordingly, in 
these cases the value of the EDEP is set to zero.

Finally, the GEM is calculated as a simple 
average of the three indexed EDEPs.

Calculating the GEM

�is illustration of the calculation of the GEM uses data for Argentina.

1. Calculating the EDEP for parliamentary representation
�e EDEP for parliamentary representation measures the relative empowerment of women in 
terms of their political participation. �e EDEP is calculated using the female and male shares 
of the population and female and male percentage shares of parliamentary seats according to the 
general formula.

FEMALE MALE
Population share: 0.511 Population share: 0.489
Parliamentary share: 36.5% Parliamentary share: 63.5%

EDEP for parliamentary representation = {[0.511 (36.5–1)] + [0.489 (63.5–1)]}–1 = 46.07

�en this initial EDEP is indexed to an ideal value of 50%.

Indexed EDEP for parliamentary representation =  
46.07

  = 0.921
50

2. Calculating the EDEP for economic participation
Using the general formula, an EDEP is calculated for women’s and men’s percentage shares of 
positions as legislators, senior o�cials and managers, and another for women’s and men’s 
percentage shares of professional and technical positions. �e simple average of the two 
measures gives the EDEP for economic participation.

FEMALE MALE
Population share: 0.511 Population share: 0.489
Percentage share of positions as legislators, Percentage share of positions as legislators,
   senior officials and managers: 25.4%    senior officials and managers: 74.6%
Percentage share of professional and Percentage share of professional and
   technical positions: 54.7%    technical positions: 45.3%

EDEP for positions as legislators, senior officials and managers = {[0.511 (25.4–1)] + [0.489 (74.6–1)]}–1 = 37.46

Indexed EDEP for positions as legislators, senior officials and managers =  
37.46

  = 0.749
50

EDEP for professional and technical positions = {[0.511 (54.7–1)] + [0.489 (45.3–1)]}–1 = 49.67

Indexed EDEP for professional and technical positions =  
49.67

  = 0.993
50

�e two indexed EDEPs are averaged to create the EDEP for economic participation:

EDEP for economic participation =  
0.749 + 0.993

  = 0.871
2

3. Calculating the EDEP for income
Earned income (PPP US$) is estimated for women and men separately and then indexed to 
goalposts as for the HDI and the GDI. For the GEM, however, the income index is based on 
unadjusted values, not the logarithm of estimated earned income. (For details on the estimation 
of earned income for men and women, see the addendum to this technical note.)

FEMALE MALE
Population share: 0.511 Population share: 0.489
Estimated earned income (PPP US$): 9,258 Estimated earned income (PPP US$): 17,518

Income index = 9,258 – 100   = 0.230 Income index =  17,518 – 100  = 0.437
40,000 – 100 40,000 – 100

�e female and male indices are then combined to create the equally distributed index:

EDEP for income = {[0.511 (0.230–1)] + [0.489 (0.437–1)]}–1 = 0.299

4. Calculating the GEM
Once the EDEP has been calculated for the three dimensions of the GEM, determining the 
GEM is straightforward. It is a simple average of the three EDEP indices.

GEM =
0.921 + 0.871 + 0.299

  = 0.697
3
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The human development index (HDI) provides 
a composite snapshot of the national average of 
three important indicators of human well-being 
(see Technical note 1). But it does not capture 
variations around the average linked to inequal-
ity. This year’s Report presents for the first time 
an HDI by income quintiles. The new measure, 
intended both to address a major human de-
velopment issue and to stimulate discussion, 
points to large inequalities between rich and 
poor in many countries.

The HDI by income quintiles disaggregates 
performance by income quintile for 15 coun-
tries. Full details of the methodology used are 
in a background paper prepared for this year’s 
Report (Grimm and others 2006). This techni-
cal note provides a brief summary. 

Methodology

Construction of the HDI by income quintiles 
follows the same procedure as for the standard 
HDI. Life expectancy, school enrolment, liter-
acy and income per capita data from household 
surveys are used to calculate the three dimen-
sion indices—health, education and income—
by income quintile. 

Data for the index are drawn from a variety 
of sources. For developing countries household 
income surveys are used to calculate the educa-
tion and gross domestic product (GDP) indices 
for each quintile, and Demographic and Health 
Surveys are used to calculate the life expectancy 
index. Because the two data sets do not cover 
the same households, the information from the 
surveys is linked by approximating income for 
households in the Demographic and Health 

Surveys using variables that are available in 
both sets of surveys. The correlation between 
household income per capita and a set of house-
hold characteristics available in both surveys is 
estimated and used to generate a proxy for the 
income of households in the Demographic and 
Health Surveys. These characteristics include 
household structure, education and age of the 
household head, area of residence, housing 
characteristics and the like.

For the two developed countries in the 
study, Finland and the United States, GDP 
and education data are from the Luxembourg 
Income Study, and income and life expectancy 
data are from published empirical work.

Data for the construction of the index are 
derived as follows.

Life expectancy
Calculations are based on infant mortality data 
from Demographic and Health Surveys. Infant 
mortality has proven a reliable proxy for overall 
mortality patterns and thus for life expectancy. 
Infant mortality rates for each income quintile 
are applied to Ledermann model life tables (a 
tool for estimating life expectancy based on the 
historical relationship between life expectancy 
and infant mortality). 

The education index
The education index is based on adult liter-
acy and school enrolment data. Adult literacy 
data are available directly from the household 
income surveys for each income quintile. To 
calculate the quintile-specific gross enrolment 
index, the combined gross enrolment ratio for 
each quintile is calculated. Each individual ages 

Technical note 2

A human development index by income groups

The work on the human development index by income group was undertaken by Michael Grimm, Kenneth Harttgen, Stephan Klasen and Mark Misselhorn, with inputs from 
Teresa Munzi and Tim Smeeding from the Luxembourg Income Study team.
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5–23 attending school or university, whether 
general or vocational, is considered enrolled. 
The quintile-specific gross enrolment index is 
then calculated using the same minimum and 
maximum values that are used in calculating 
the standard HDI.

GDP index
The GDP index is calculated using the income 
variable from the household income survey. For 
conceptual reasons and because of measure-
ment errors, mean income per capita calculated 
from the household income surveys can be very 
different from GDP per capita from national 
accounts data, which are used to calculate the 
GDP index in the standard HDI. To eliminate 
differences in national price levels, household 
income per capita calculated from the house-
hold income surveys is expressed in US dollars 
in purchasing power parity (PPP) terms using 
conversion factors based on price data from 
the latest International Comparison Program 
surveys provided by the World Bank. This in-
come per capita is then rescaled using the ratio 
between the household income variable and 
GDP per capita expressed in PPP (taken from 
the standard HDI).

Finally, these data are rescaled to the same 
average as that of the standard HDI for the rel-
evant year. The HDI by income quintiles is then 
calculated according to the standard formula 
(see Technical note 1):

	 Life expectancy index +
	education index + GDP index	 Human
	——————————————  =	development
	 3	 index

This calculation is carried out for each quintile. 

Issues for discussion

The HDI by income quintiles exercise provides 
a simple, intuitive and transparent approach for 
measuring important human development dis-
parities within countries. It provides a useful 
composite indicator for tracking inequalities 
in income and wider inequalities in opportu-

nity linked to health and education. However, 
the use of the HDI model to examine national 
inequalities raises a number of conceptual and 
methodological problems. 

Consider first the relationship between 
income and the other indicators. The HDI by 
income quintiles measures annual incomes, 
which fluctuate considerably due to shocks and 
to lifecycle developments. Taking an annual av-
erage snapshot of the income of a household in, 
say, the poorest quintile can obscure very large 
dynamic changes over time. This produces ad-
ditional methodological problems, not least 
because linking more stable health and educa-
tion outcomes to fluctuating incomes can bias 
the results. 

Data quality in the household surveys pres-
ents another set of problems. These problems 
are addressed here by the simplifying assump-
tions outlined above and explained in more de-
tail in Grimm and others (2006). But aligning 
demographic and health survey and household 
income survey data is inherently problematic, 
and other approaches are possible. For devel-
oped countries, data quality is a less immedi-
ate problem. But cross-country comparisons 
remain difficult. In the case of Finland and the 
United States the assessment of life expectancy 
by income groups is based on data for the early 
1990s linked to current incomes. However, 
data constraints mean that the income measure 
differs from that used for the other two compo-
nents. In addition, Luxembourg Income Study 
data do not contain enrolment data, which 
must then be proxied by attainment data. 

One final concern relates to the scale of in-
equality. In proportionate terms, differences be-
tween the rich and poor are much larger in the 
income dimension than in the health and edu-
cation dimension. Arguably, smaller differences 
in health and education might, however, be just 
as important from a human development point 
of view and should therefore attract a greater 
weight in the HDI by income quintiles than 
they currently have. These are broader method-
ological issues inherent in such composite indi-
ces that will be investigated in future Reports.
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Technical note 3

Measuring risk in lack of access to 	
water and sanitation

Access to water and sanitation is a matter of life 
and death. But what are the parameters of risk 
associated with not having access? Given the 
scale of illness and death associated with the 
problem, that question has received surprisingly 
little attention.

Chapter 1 sets out the results of a research 
exercise looking at the risks associated with de-
privation in access to water and sanitation. The 
approach borrows from analytical techniques 
used in medical and economic research to exam-
ine the relationship between behaviour or treat-
ment and health outcomes. It focuses on the asso-
ciation between access to specific types of water 
and sanitation infrastructure and changes in the 
risk of illness or premature death. More specifi-
cally, the exercise captures how access to water 
and sanitation affects the risk of neonatal (0–1 
months) and post-neonatal (1–12 months) mor-
tality, as well as the risk of diarrhoea, the leading 
water-related cause of death in children. 

Data

Data for the research are derived from De-
mographic and Health Surveys, which collect 
information on a wide set of socioeconomic 
variables at the individual, household and com-
munity levels and are usually conducted every 
five years to allow comparison over time. Each 
survey sample consists of 5,000–30,000 house-
holds. The samples are not longitudinal by de-
sign, but they are representative at the national, 
urban and rural levels. Although Demographic 
and Health Surveys’ primary focus is women 
ages 15–49, they also collect information on 
several demographic indicators for all members 
of the household, including children. 

Some 22 surveys from 18 countries were 
used to construct the data set (table 1). Surveys 
conducted in or since 2000 were used in most 

cases to include the most recent information 
available. For the analysis here, children were 
the primary unit of analysis. 

Methodology

The methodology follows a two-step approach. 
First, the elements that affect the chance of sur-
vival in different stages of life were identified, 
disentangling the effects of individual, house-
hold and community characteristics that con-
tribute to mortality and illness. For neonatal 
mortality the main variable was defined as a 
discrete indicator with two values: zero if the 
child is alive and one if the child died during 
the first month of life. For diarrhoea a discrete 
outcome approach was used, with a one indicat-
ing a diarrhoeal episode within the two weeks 

Country Year Sample size 

Bangladesh 1999–2000 6,368

Benin 2001 5,349

Cameroon 2004 8,125

Egypt 1995
2000

12,135
11,467

Ethiopia 2000 10,873

Gabon 2000 4,405

Ghana 2003 3,844

Guatemala 1998–99 4,943

Haiti 2000 6,685

Indonesia 2002-03 16,206

Mali 2001 13,097

Morocco 2003–04 6,180

Nepal 2001 6,931

Nicaragua 2001 6,986

Peru 1996
2000

17,549
13,697

Uganda 2000–01 7,113

Viet Nam 1997
2002

1,775
1,317

Zambia 2001–02 6,877

Zimbabwe 1999 3,643

Table 1	 Country coverage
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prior to the interview. A logit model was then 
estimated in both cases (box 1).

A different model and different outcome 
variable were used to estimate the impact of spe-
cific elements on post-neonatal survival. All chil-
dren older than one month were included, with 
the outcome variable indicating the occurrence 
of death between the 2nd and 11th months of 
life. A Cox proportional hazard model was then 
used to estimate the chances of survival. 

At each step a set of control variables was used 
to identify the effects of specific characteristics. 
The control variables include individual vari-
ables (such as the sex of the child, birth intervals 
and whether the child was breastfed), household 
variables (such as type of dwelling, education of 
the mother and wealth of the household as mea-
sured by an asset index) and community-level 
variables (such as urban or rural, region of resi-
dence and so on). A regression analysis was then 
conducted to isolate the specific risks associated 
with each type of sanitation and water facility, 
using the absence of water and sanitation infra-
structure as the reference scenario.

Typically, the wealth of households is mea-
sured by a standard asset index, which measures 
possessions such as vehicles and televisions as 
well as access to water and sanitation. Since the 
main interest of the study is the effect of water 
and sanitation infrastructure on health out-
comes, an asset index that excludes these vari-
ables was constructed. Following standard pro-
cedures, eight household assets were included 
to calculate the first principal component, 
which was then used to construct a standard-
ized index. This index was then used to divide 
households into wealth quintiles.

Finally, the robustness of the research was 
further tested. In particular, the mortality study 
was expanded using propensity score matching 
to check for endogeneity of the outcome vari-
able or unobserved characteristics that may be 
correlated with access to water and sanitation.

Most of the results are shown and discussed 
in chapter 1. For further details, refer to the 
background papers prepared for this year’s Re-
port by Fuentes, Pfütze and Seck.1

Note

1	 Fuentes, Pfütze and Seck 2006a, 2006b.

Two basic statistical methods were used to capture the risk underlying access to 

water and sanitation.

For neonatal mortality and incidence of diarrhoea, a standard logit model was 

used. Logit estimations are used when the outcome variable has two possible val-

ues (thus logits are often referred to as binary models). The two possible outcomes 

are labelled as failure (Y = 0) or success (Y = 1).

Parameters in logit estimations can be interpreted as the change in probability 

associated with a unit increase in the independent variables. The resulting param-

eters thus show the change in probability of the event conditional on the individual, 

household and community characteristics.

Formally, in the logit model the dependant variable Yi is assumed to follow a 

Bernoulli distribution conditional on the vector of explanatory variable Xi. The prob-

ability of success is written as

P (Yi = 1 | xi ) = L(xi b) and P (Yi = 0 | xi ) = 1 – L (xi b)

with L (z) = (1 + exp–z )–1 being the cumulative distribution function of the logistic 

model.

The conditional density can be written as

f ( yi | xi ) = L(xi b) yi [1 – L(xi b)]1–yi .

The log likelihood function becomes

l(b) = 
n

S
i=1

 log f ( yi | xi ) = S
y

i 
=1

log L(xi b) + S
y

i 
=0

log[1 – L(xi b)].

The maximum likelihood estimate b̂ of b is the value that maximizes the log 

likelihood function l(b).

For the determinant factors in post-neonatal mortality a more elaborate esti-

mation framework is needed because of the problem of censored observations. 

The data used do not contain observations for the entire period of analysis for all 

children. For example, a child who is four months old at the time of the interview 

and dies at the age of five months will not be recorded by the survey as a death; 

this characteristic creates a bias that needs to be corrected. One way to address 

this problem is to restrict the sample to children who were at least 12 months old 

at the time of the interview. However, this would eliminate a considerable number 

of observations. Instead, a hazard model is used to account for censoring issues. 

Based on the extensive literature on mortality, a Cox proportional hazard model is 

applied. The model is a semi-parametric estimation, given that the underlying haz-

ard rate is not modelled by some functional form. This model has only one requisite 

structural assumption: the effect of the covariates on the relative hazard rate must 

be constant over the period under consideration.

Formally, the (conditional) hazard function of the Cox model given a k-dimen-

sional vector of covariates (X ) can be written as

l(t | X) = l0(t) exp(b′ X) ,

where b′ = (b1, b2, ..., bk )′ is the vector of parameters (proportional change in the 

hazard function) and l0(t) is the baseline hazard function.

The parameters b′ can be estimated without estimating l0(t) using maximum 

likelihood. If i denotes the index of ordered failure times ti i = (1, 2, ..., N), di the num-

ber of observations that fail at ti, Di the set of observations at ti and Ri the risk set, 

the partial log likelihood function can be written as

l(b) = 
N

S
i=1

 di [b′ Xi – lnS
j∈Ri

exp(b′ Xj)].

Box 1	 Technical model for measuring risk
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Armed forces, total �Strategic, land, naval, air, com-
mand, administrative and support forces. Also includ-
ed are paramilitary forces such as the gendarmerie, 
customs service and border guard, if these are trained 
in military tactics.

Arms transfers, conventional � Refers to the volun-
tary transfer by the supplier (and thus excludes cap-
tured weapons and weapons obtained through defec-
tors) of weapons with a military purpose destined for 
the armed forces, paramilitary forces or intelligence 
agencies of another country. These include major con-
ventional weapons or systems in six categories: ships, 
aircraft, missiles, artillery, armoured vehicles and guid-
ance and radar systems (excluded are trucks, services, 
ammunition, small arms, support items, components 
and component technology and towed or naval artillery 
under 100-millimetre calibre).

Births attended by skilled health personnel �The per-
centage of deliveries attended by personnel (including 
doctors, nurses and midwives) trained to give the neces-
sary care, supervision and advice to women during preg-
nancy, labour and the postpartum period; to conduct 
deliveries on their own; and to care for newborns.

Birthweight, infants with low � The percentage of 
infants with a birthweight of less than 2,500 grams.

Carbon dioxide emissions � Anthropogenic (human 
originated) carbon dioxide emissions stemming from 
the burning of fossil fuels, gas flaring and the produc-
tion of cement. Emissions are calculated from data on 
the consumption of solid, liquid and gaseous fuels; gas 
flaring; and the production of cement.

Cellular subscribers �(also referred to as cellular mobile 
subscribers) Subscribers to an automatic public mobile 
telephone service that provides access to the public 
switched telephone network using cellular technology. 
Systems can be analogue or digital.

Children reaching grade 5 �The percentage of children 
starting primary school who eventually attain grade 5 
(grade 4 if the duration of primary school is four years). 
The estimates are based on the reconstructed cohort 
method, which uses data on enrolment and repeaters 
for two consecutive years.

Children under age five with diarrhoea receiving 
oral rehydration and continued feeding �The percent-
age of children (ages 0–4) with diarrhoea in the two 
weeks preceding the survey who received either oral 

rehydration therapy (oral rehydration solutions or rec-
ommended homemade fluids) or increased fluids and 
continued feeding. 

Condom use at last high-risk sex �The percentage of 
men and women who have had sex with a nonmarital, 
noncohabiting partner in the last 12 months and who 
say they used a condom the last time they did so.

Consumer price index, average annual change in 
�Reflects changes in the cost to the average consumer 
of acquiring a basket of goods and services that may be 
fixed or may change at specified intervals. 

Contraceptive prevalence rate �The percentage of mar-
ried women (including women in union) ages 15–49 
who are using, or whose partners are using, any form of 
contraception, whether modern or traditional.

Contributing family worker �Defined according to the 
1993 International Classification by Status in Employ-
ment (ICSE) as a person who works without pay in an 
economic enterprise operated by a related person living 
in the same household.

Crime, people victimized by �The percentage of the 
population who perceive that they have been victim-
ized by certain types of crime in the preceding year, 
based on responses to the International Crime Victims 
Survey.

Debt service, total �The sum of principal repayments 
and interest actually paid in foreign currency, goods or 
services on long-term debt (having a maturity of more 
than one year), interest paid on short-term debt and 
repayments to the International Monetary Fund.

Earned income (PPP US$), estimated � Roughly 
derived on the basis of the ratio of the female nonag-
ricultural wage to the male nonagricultural wage, the 
female and male shares of the economically active pop-
ulation, total female and male population and GDP per 
capita (in purchasing power parity terms in US dollars; 
see PPP). For details on this estimation, see Technical 
note 1.

Earned income, ratio of estimated female to male 
�The ratio of estimated female earned income to esti-
mated male earned income. See earned income (PPP 
US$), estimated.

Economic activity rate, female � The share of the 
female population ages 15 and older who supply, or are 

Definitions of statistical terms
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available to supply, labour for the production of goods 
and services.

Education expenditure, current public �Spending on 
goods and services that are consumed within the cur-
rent year and that would need to be renewed the follow-
ing year, including such expenditures as staff salaries 
and benefits, contracted or purchased services, books 
and teaching materials, welfare services, furniture and 
equipment, minor repairs, fuel, insurance, rents, tele-
communications and travel.

Education expenditure, public �Includes both capi-
tal expenditures (spending on construction, renova-
tion, major repairs and purchases of heavy equipment 
or vehicles) and current expenditures. See education 
expenditure, current public. 

Education index �One of the three indices on which 
the human development index is built. It is based on the 
adult literacy rate and the combined gross enrolment 
ratio for primary, secondary and tertiary schools. See 
literacy rate, adult, and enrolment ratio, gross combined, 
for primary, secondary and tertiary schools. For details 
on how the index is calculated, see Technical note 1.

Education levels � Categorized as pre-primary, pri-
mary, secondary or tertiary in accordance with the 
International Standard Classification of Education 
(ISCED). Pre-primary education (ISCED level 0) is 
provided at such schools as kindergartens and nursery 
and infant schools and is intended for children not old 
enough to enter school at the primary level. Primary 
education (ISCED level 1) provides the basic elements 
of education at such establishments as primary and 
elementary schools. Secondary education (ISCED lev-
els 2 and 3) is based on at least four years of previous 
instruction at the first level and provides general or 
specialized instruction, or both, at such institutions 
as middle schools, secondary schools, high schools, 
teacher training schools at this level and vocational 
or technical schools. Tertiary education (ISCED lev-
els 5–7) refers to education at such institutions as 
universities, teachers colleges and higher level profes-
sional schools—requiring as a minimum condition of 
admission the successful completion of education at 
the second level or evidence of the attainment of an 
equivalent level of knowledge.

Electricity consumption per capita �Refers to gross 
production in per capita terms and includes consump-
tion by station auxiliaries and any losses in transform-
ers that are considered integral parts of the station. 
Also included is total electric energy produced by 
pumping installations without deduction of electric 
energy absorbed by pumping.

Employment by economic activity, female �Female 
employment in industry, agriculture or services as 
defined according to the International Standard Indus-
trial Classification (ISIC) system (revisions 2 and 3). 
Industry refers to mining and quarrying, manufactur-
ing, construction and public utilities (gas, water and 
electricity). Agriculture refers to activities in agricul-
ture, hunting, forestry and fishing. Services refer to 

wholesale and retail trade; restaurants and hotels; 
transport, storage and communications; finance, insur-
ance, real estate and business services; and community, 
social and personal services.

Energy use, GDP per unit of �The ratio of GDP (in 2000 
PPP US$) to commercial energy use, measured in kilo-
grams of oil equivalent. This ratio provides a measure of 
energy efficiency by showing comparable and consistent 
estimates of real GDP across countries relative to physi-
cal inputs (units of energy use). See GDP (gross domestic 
product) and PPP (purchasing power parity).

Enrolment ratio, gross � The number of students 
enrolled in a level of education, regardless of age, as a 
percentage of the population of official school age for 
that level. The gross enrolment ratio can be greater than 
100% as a result of grade repetition and entry at ages 
younger or older than the typical age at that grade level. 
See education levels.

Enrolment ratio, gross combined, for primary, 
secondary and tertiary schools �The number of stu-
dents enrolled in primary, secondary and tertiary levels 
of education, regardless of age, as a percentage of the 
population of official school age for the three levels. See 
education levels and enrolment ratio, gross.

Enrolment ratio, net �The number of students enrolled 
in a level of education who are of official school age for 
that level, as a percentage of the population of official 
school age for that level. See education levels.

Environmental treaties, ratification of �After signing 
a treaty, a country must ratify it, often with the approv-
al of its legislature. Such process implies not only an 
expression of interest as indicated by the signature, but 
also the transformation of the treaty’s principles and 
obligations into national law.

Exports, high-technology �Exports of products with 
a high intensity of research and development. They 
include high-technology products such as in aerospace, 
computers, pharmaceuticals, scientific instruments and 
electrical machinery.

Exports, manufactured � Defined according to the 
Standard International Trade Classification to include 
exports of chemicals, basic manufactures, machinery 
and transport equipment and other miscellaneous 
manufactured goods.

Exports of goods and services �The value of all goods 
and other market services provided to the rest of the 
world. Included is the value of merchandise, freight, 
insurance, transport, travel, royalties, licence fees and 
other services, such as communication, construction, 
financial, information, business, personal and gov-
ernment services. Excluded are labour and property 
income and transfer payments. 

Exports, primary �Defined according to the Standard 
International Trade Classification to include exports 
of food, agricultural raw materials, fuels and ores and 
metals. 
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Fertility rate, total �The number of children that would 
be born to each woman if she were to live to the end of 
her child-bearing years and bear children at each age in 
accordance with prevailing age-specific fertility rates.

Foreign direct investment, net inflows of �Net inflows 
of investment to acquire a lasting management interest 
(10% or more of voting stock) in an enterprise operat-
ing in an economy other than that of the investor. It 
is the sum of equity capital, reinvestment of earnings, 
other long-term capital and short-term capital. 

Fuel consumption, traditional �Estimated consump-
tion of fuel wood, charcoal, bagasse (sugar cane waste), 
and animal and vegetable wastes. 

GDP (gross domestic product) �The sum of value add-
ed by all resident producers in the economy plus any 
product taxes (less subsidies) not included in the valu-
ation of output. It is calculated without making deduc-
tions for depreciation of fabricated capital assets or for 
depletion and degradation of natural resources. Value 
added is the net output of an industry after adding up 
all outputs and subtracting intermediate inputs.

GDP (US$) �Gross domestic product converted to US 
dollars using the average official exchange rate reported 
by the International Monetary Fund. An alternative 
conversion factor is applied if the official exchange rate 
is judged to diverge by an exceptionally large margin 
from the rate effectively applied to transactions in for-
eign currencies and traded products. See GDP (gross 
domestic product).

GDP index � One of the three indices on which the 
human development index is built. It is based on gross 
domestic product per capita (in purchasing power par-
ity terms in US dollars; see PPP). For details on how the 
index is calculated, see Technical note 1.

GDP per capita (PPP US$) �Gross domestic product (in 
purchasing power parity terms in US dollars) divided by 
midyear population. See GDP (gross domestic product), 
PPP (purchasing power parity) and population, total.

GDP per capita (US$) �Gross domestic product in US 
dollar terms divided by midyear population. See GDP 
(US$) and population, total.

GDP per capita annual growth rate � Least squares 
annual growth rate, calculated from constant price 
GDP per capita in local currency units.

Gender empowerment measure (GEM) �A composite 
index measuring gender inequality in three basic dimen-
sions of empowerment—economic participation and 
decision-making, political participation, and decision-
making and power over economic resources. For details 
on how the index is calculated, see Technical note 1.

Gender-related development index (GDI) �A compos-
ite index measuring average achievement in the three 
basic dimensions captured in the human development 
index—a long and healthy life, knowledge and a decent 
standard of living—adjusted to account for inequalities 

between men and women. For details on how the index 
is calculated, see Technical note 1.

Gini index �Measures the extent to which the distribu-
tion of income (or consumption) among individuals or 
households within a country deviates from a perfectly 
equal distribution. A Lorenz curve plots the cumulative 
percentages of total income received against the cumu-
lative number of recipients, starting with the poorest 
individual or household. The Gini index measures the 
area between the Lorenz curve and a hypothetical line 
of absolute equality, expressed as a percentage of the 
maximum area under the line. A value of 0 represents 
perfect equality, a value of 100 perfect inequality.

GNI (gross national income) �The sum of value added 
by all resident producers in the economy plus any prod-
uct taxes (less subsidies) not included in the valuation 
of output plus net receipts of primary income (compen-
sation of employees and property income) from abroad. 
Value added is the net output of an industry after add-
ing up all outputs and subtracting intermediate inputs. 
Data are in current US dollars converted using the 
World Bank Atlas method.

Health expenditure per capita (PPP US$) �The sum 
of public and private expenditure (in purchasing power 
parity terms in US dollars), divided by the population. 
Health expenditure includes the provision of health ser-
vices (preventive and curative), family planning activi-
ties, nutrition activities and emergency aid designated 
for health, but excludes the provision of water and sani-
tation. See health expenditure, private; health expendi-
ture, public; and PPP (purchasing power parity).

Health expenditure, private �Direct household (out of 
pocket) spending, private insurance, spending by non-
profit institutions serving households and direct service 
payments by private corporations. Together with public 
health expenditure, it makes up total health expendi-
ture. See health expenditure per capita (PPP US$) and 
health expenditure, public.

Health expenditure, public �Current and capital spend-
ing from government (central and local) budgets, exter-
nal borrowings and grants (including donations from 
international agencies and nongovernmental organiza-
tions) and social (or compulsory) health insurance funds. 
Together with private health expenditure, it makes up 
total health expenditure. See health expenditure per cap-
ita (PPP US$) and health expenditure, private.

HIPC completion point �The date at which a country 
included in the Debt Initiative for Heavily Indebted 
Poor Countries (HIPCs) successfully completes the 
key structural reforms agreed on at the HIPC deci-
sion point, including developing and implementing a 
poverty reduction strategy. The country then receives 
the bulk of its debt relief under the HIPC Initiative 
without further policy conditions.

HIPC decision point � The date at which a heavily 
indebted poor country (HIPC) with an established 
track record of good performance under adjustment 
programmes supported by the International Monetary 
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Fund and the World Bank commits, under the Debt 
Initiative for Heavily Indebted Poor Countries, to 
undertake additional reforms and to develop and 
implement a poverty reduction strategy. 

HIV prevalence �The percentage of people ages 15–49 
who are infected with HIV.

Human development index (HDI) �A composite index 
measuring average achievement in three basic dimen-
sions of human development—a long and healthy life, 
knowledge and a decent standard of living. For details 
on how the index is calculated, see Technical note 1.

Human poverty index (HPI-1) for developing coun-
tries �A composite index measuring deprivations in the 
three basic dimensions captured in the human develop-
ment index—a long and healthy life, knowledge and a 
decent standard of living. For details on how the index 
is calculated, see Technical note 1.

Human poverty index (HPI-2) for selected high-
income OECD countries �A composite index measur-
ing deprivations in the three basic dimensions captured 
in the human development index— a long and healthy 
life, knowledge and a decent standard of living—and 
also capturing social exclusion. For details on how the 
index is calculated, see Technical note 1.

Illiteracy rate, adult � Calculated as 100 minus the 
adult literacy rate. See literacy rate, adult.

Immunization, one-year-olds fully immunized 
against measles or tuberculosis � One-year-olds 
injected with an antigen or a serum containing specific 
antibodies against measles or tuberculosis.

Imports of goods and services �The value of all goods 
and other market services received from the rest of the 
world. Included is the value of merchandise, freight, 
insurance, transport, travel, royalties, licence fees and 
other services, such as communication, construction, 
financial, information, business, personal and gov-
ernment services. Excluded are labour and property 
income and transfer payments.

Income poverty line, population below �The percent-
age of the population living below the specified poverty 
line:

•	 $1 a day—at 1985 international prices (equivalent 
to $1.08 at 1993 international prices), adjusted for 
purchasing power parity.

•	 $2 a day—at 1985 international prices (equivalent 
to $2.15 at 1993 international prices), adjusted for 
purchasing power parity.

•	 $4 a day—at 1990 international prices, adjusted 
for purchasing power parity.

•	 $11 a day (per person for a family of three)—at 
1994 international prices, adjusted for purchasing 
power parity.

•	 National poverty line—the poverty line deemed 
appropriate for a country by its authorities. 
National estimates are based on population-
weighted subgroup estimates from household 
surveys.

•	 50% of median income—50% of the median 
adjusted disposable household income. See PPP 
(purchasing power parity).

Income or consumption, shares of � The shares of 
income or consumption accruing to subgroups of popu-
lation indicated by deciles or quintiles, based on national 
household surveys covering various years. Consumption 
surveys produce results showing lower levels of inequal-
ity between poor and rich than do income surveys, as 
poor people generally consume a greater share of their 
income. Because data come from surveys covering dif-
ferent years and using different methodologies, compari-
sons between countries must be made with caution. 

Infant mortality rate �See mortality rate, infant.

Internally displaced people � People or groups of 
people who have been forced or obliged to flee or to 
leave their homes or places of habitual residence, in 
particular as a result of or to avoid the effects of armed 
conflict, situations of generalized violence, violations 
of human rights or natural or human-made disasters, 
and who have not crossed an internationally recognized 
state border 

Internet users � People with access to the worldwide 
network.

Labour force �All people employed (including people 
above a specified age who, during the reference period, 
were in paid employment, at work, self-employed or 
with a job but not at work) and unemployed (including 
people above a specified age who, during the reference 
period, were without work, currently available for work 
and seeking work). 

Legislators, senior officials and managers, female 
�Women’s share of positions defined according to the 
International Standard Classification of Occupations 
(ISCO-88) to include legislators, senior government 
officials, traditional chiefs and heads of villages, senior 
officials of special-interest organizations, corporate 
managers, directors and chief executives, production 
and operations department managers and other depart-
ment and general managers. 

Life expectancy at birth �The number of years a new-
born infant would live if prevailing patterns of age-spe-
cific mortality rates at the time of birth were to stay the 
same throughout the child’s life.

Life expectancy index � One of the three indices on 
which the human development index is built. For 
details on how the index is calculated, see Technical 
note 1.

Literacy rate, adult �The percentage of people ages 15 
and older who can, with understanding, both read and 
write a short, simple statement related to their everyday 
life.

Literacy rate, youth �The percentage of people ages 15–
24 who can, with understanding, both read and write a 
short, simple statement related to their everyday life.
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Literacy skills, functional, people lacking �The share of 
the population ages 16–65 scoring at level 1 on the prose 
literacy scale of the International Adult Literacy Survey. 
Most tasks at this level require the reader to locate a piece 
of information in the text that is identical to or synony-
mous with the information given in the directive. 

Malaria prevention, children under age five � The 
percentage of children under age five sleeping under 
insecticide-treated bednets.

Malaria treatment, children under age five with 
fever � The percentage of children under age five who 
were ill with fever in the two weeks before the survey 
and received antimalarial drugs.

Market activities � Defined according to the 1993 
revised UN System of National Accounts to include 
employment in establishments, primary production 
not in establishments, services for income and other 
production of goods not in establishments. See non-
market activities and work time, total.

Mortality rate, infant � The probability of dying 
between birth and exactly one year of age, expressed 
per 1,000 live births. 

Mortality rate, under-five �The probability of dying 
between birth and exactly five years of age, expressed 
per 1,000 live births.

Mortality ratio, maternal � The annual number of 
female deaths from pregnancy-related causes per 
100,000 live births.

Mortality ratio, maternal adjusted � Maternal mor-
tality ratio adjusted to account for well documented 
problems of underreporting and misclassification of 
maternal deaths, as well as estimates for countries with 
no data. See mortality ratio, maternal.

Mortality ratio, maternal reported �Maternal mortal-
ity ratio as reported by national authorities. See mortal-
ity ratio, maternal.

Medium-variant projection � Population projections 
by the United Nations Population Division assuming 
medium-fertility path, normal mortality and normal 
international migration. Each assumption implies 
projected trends in fertility, mortality and net migra-
tion levels, depending on the specific demographic 
characteristics and relevant policies of each country or 
group of countries. In addition, for the countries high-
ly affected by the HIV/AIDS epidemic, the impact of 
HIV/AIDS is included in the projection. The United 
Nations Population Division also publishes low- and 
high-variant projections. For more information, see 
http://esa.un.org/unpp/assumptions.html.

Military expenditure �All expenditures of the defence 
ministry and other ministries on recruiting and train-
ing military personnel as well as on construction and 
purchase of military supplies and equipment. Military 
assistance is included in the expenditures of the donor 
country.

Nonmarket activities �Defined according to the 1993 
revised UN System of National Accounts to include 
household maintenance (cleaning, laundry and meal 
preparation and cleanup), management and shopping 
for own household; care for children, the sick, the elder-
ly and the disabled in own household; and community 
services. See market activities and work time, total.

Official aid �Grants or loans that meet the same stan-
dards as for official development assistance (ODA) 
except that recipient countries do not qualify as recipi-
ents of ODA. These countries are identified in part II 
of the Development Assistance Committee (DAC) list 
of recipient countries, which includes more advanced 
countries of Central and Eastern Europe, the countries 
of the former Soviet Union and certain advanced devel-
oping countries and territories. See official development 
assistance (ODA), net.

Official development assistance (ODA), net � Dis-
bursements of loans made on concessional terms (net 
of repayments of principal) and grants by official agen-
cies of the members of the Development Assistance 
Committee (DAC), by multilateral institutions and 
by non-DAC countries to promote economic develop-
ment and welfare in countries and territories in part I 
of the DAC list of aid recipients. It includes loans with 
a grant element of at least 25% (calculated at a discount 
rate of 10%). 

Official development assistance (ODA), per capita of 
donor country �Official development assistance granted 
by a specific country divided by the country’s total pop-
ulation. See official development assistance (ODA), net.

Official development assistance (ODA) to basic 
social services �ODA directed to basic social services, 
which include basic education (primary education, early 
childhood education and basic life skills for youth and 
adults), basic health (including basic health care, basic 
health infrastructure, basic nutrition, infectious disease 
control, health education and health personnel devel-
opment) and population policies and programmes and 
reproductive health (population policy and administra-
tive management; reproductive health care; family plan-
ning; control of sexually transmitted diseases, including 
HIV/AIDS; and personnel development for population 
and reproductive health). Aid to water supply and sani-
tation is included only if it has a poverty focus. 

Official development assistance (ODA) to least 
developed countries �See official development assistance 
(ODA), net and country classifications for least devel-
oped countries.

Official development assistance (ODA), untied 
�Bilateral ODA for which the associated goods and ser-
vices may be fully and freely procured in substantially all 
countries and that is given by one country to another.

Patents granted to residents � Refers to documents 
issued by a government office that describe an inven-
tion and create a legal situation in which the patented 
invention can normally be exploited (made, used, sold, 
imported) only by or with the authorization of the 
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patentee. The protection of inventions is generally lim-
ited to 20 years from the filing date of the application 
for the grant of a patent.

Physicians �Includes graduates of a faculty or school of 
medicine who are working in any medical field (includ-
ing teaching, research and practice).

Population growth rate, annual �Refers to the average 
annual exponential growth rate for the period indicat-
ed. See population, total.

Population, total �Refers to the de facto population, 
which includes all people actually present in a given 
area at a given time.

Population, urban �The midyear population of areas 
classified as urban according to the criteria used by each 
country, as reported to the United Nations. See popula-
tion, total.

PPP (purchasing power parity) �A rate of exchange 
that accounts for price differences across countries, 
allowing international comparisons of real output and 
incomes. At the PPP US$ rate (as used in this Report), 
PPP US$1 has the same purchasing power in the domes-
tic economy as $1 has in the United States.

Private flows, other �A category combining non-debt-
creating portfolio equity investment flows (the sum of 
country funds, depository receipts and direct purchas-
es of shares by foreign investors), portfolio debt flows 
(bond issues purchased by foreign investors) and bank 
and trade-related lending (commercial bank lending 
and other commercial credits). 

Probability at birth of not surviving to a specified 
age �Calculated as 1 minus the probability of surviving 
to a specified age for a given cohort. See probability at 
birth of surviving to a specified age.

Probability at birth of surviving to a specified age 
�The probability of a newborn infant surviving to a spec-
ified age if subject to prevailing patterns of age-specific 
mortality rates.

Professional and technical workers, female �Women’s 
share of positions defined according to the Internation-
al Standard Classification of Occupations (ISCO-88) 
to include physical, mathematical and engineering sci-
ence professionals (and associate professionals), life sci-
ence and health professionals (and associate profession-
als), teaching professionals (and associate professionals) 
and other professionals and associate professionals.

Refugees �People who have fled their country because 
of a well founded fear of persecution for reasons of their 
race, religion, nationality, political opinion or member-
ship in a particular social group and who cannot or do 
not want to return. Country of asylum is the country in 
which a refugee has filed a claim of asylum but has not 
yet received a decision or is otherwise registered as an 
asylum seeker. Country of origin refers to the claimant’s 
nationality or country of citizenship.

Research and development expenditures � Current 
and capital expenditures (including overhead) on cre-
ative, systematic activity intended to increase the stock 
of knowledge. Included are fundamental and applied 
research and experimental development work leading 
to new devices, products or processes.

Researchers in R&D �People trained to work in any 
field of science who are engaged in professional research 
and development (R&D) activity. Most such jobs 
require the completion of tertiary education.

Royalties and licence fees, receipts of � Receipts by 
residents from nonresidents for the authorized use of 
intangible, nonproduced, nonfinancial assets and pro-
prietary rights (such as patents, trademarks, copyrights, 
franchises and industrial processes) and for the use, 
through licensing agreements, of produced originals of 
prototypes (such as films and manuscripts). Data are 
based on the balance of payments.

Sanitation facilities, improved, population with 
sustainable access to �The percentage of the popula-
tion with access to adequate excreta disposal facilities, 
such as a connection to a sewer or septic tank system, 
a pour-flush latrine, a simple pit latrine or a ventilated 
improved pit latrine. An excreta disposal system is 
considered adequate if it is private or shared (but not 
public) and if it can effectively prevent human, animal 
and insect contact with excreta. 

Science, math and engineering, tertiary students 
in � The share of tertiary students enrolled in natural 
sciences; engineering; mathematics and computer 
sciences; architecture and town planning; transport 
and communications; trade, craft and industrial pro-
grammes; and agriculture, forestry and fisheries. See 
education levels.

Seats in parliament held by women �Refers to seats 
held by women in a lower or single house or an upper 
house or senate, where relevant. 

Smoking, prevalence among adults of �The percent-
age of men and women who smoke cigarettes. 

Telephone mainlines � Telephone lines connecting a 
customer’s equipment to the public switched telephone 
network.

Tenure, households with access to secure � House-
holds that own or are purchasing their homes, are rent-
ing privately or are in social housing or subtenancy.

Terms of trade � The ratio of the export price index 
to the import price index measured relative to a base 
year. A value of more than 100 means that the price of 
exports has risen relative to the price of imports. 

Tuberculosis cases, prevalence �The total number of 
tuberculosis cases reported to the World Health Orga-
nization. A tuberculosis case is defined as a patient in 
whom tuberculosis has been bacteriologically con-
firmed or diagnosed by a clinician.
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Tuberculosis cases cured under DOTS �The percent-
age of estimated new infectious tuberculosis cases 
cured under DOTS, the internationally recommended 
tuberculosis control strategy.

Tuberculosis cases detected under DOTS �The per-
centage of estimated new infectious tuberculosis cases 
detected (diagnosed in a given period) under DOTS, 
the internationally recommended tuberculosis control 
strategy.

Under-five mortality rate � See mortality rate, 
under-five.

Under height for age, children under age five 
�Includes moderate and severe stunting, defined as more 
than two standard deviations below the median height 
for age of the reference population.

Under weight for age, children under age five 
�Includes moderate underweight, defined as more than 
two standard deviations below the median weight for 
age of the reference population, and severe under-
weight, defined as more than three standard deviations 
below the median weight.

Undernourished people �People whose food intake is 
chronically insufficient to meet their minimum energy 
requirements.

Unemployment �Refers to all people above a specified 
age who are not in paid employment or self-employed, 
but are available for work and have taken specific steps 
to seek paid employment or self-employment.

Unemployment, long-term � Unemployment lasting 
12 months or longer. See unemployment.

Unemployment rate �The unemployed divided by the 
labour force (those employed plus the unemployed). See 
unemployment and labour force.

Unemployment rate, youth �Refers to unemployment 
between the ages of 15 or 16 and 24, depending on the 
national definition. See unemployment.

Water source, improved, population without sus-
tainable access to �Calculated as 100 minus the per-
centage of the population with sustainable access to an 
improved water source. Unimproved sources include 
vendors, bottled water, tanker trucks and unprotected 
wells and springs. See water source, improved, popula-
tion with sustainable access to.

Water source, improved, population with sustain-
able access to �The share of the population with rea-
sonable access to any of the following types of water 
supply for drinking: household connections, public 
standpipes, boreholes, protected dug wells, protected 
springs and rainwater collection. Reasonable access is 
defined as the availability of at least 20 litres a person 
per day from a source within 1 kilometre of the user’s 
dwelling.

Women in government at ministerial level �Includes 
deputy prime ministers and ministers. Prime ministers 
were included when they held ministerial portfolios. 
Vice-presidents and heads of ministerial-level depart-
ments or agencies were also included when exercising a 
ministerial function in the government structure.

Work time, total �Time spent on market and nonmar-
ket activities as defined according to the 1993 revised 
UN System of National Accounts. See market activities 
and nonmarket activities.
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Classification of countries

Antigua and Barbuda 

Argentina 

Australia 

Austria 

Bahamas 

Bahrain 

Barbados 

Belgium 

Bosnia and Herzegovina 

Brunei Darussalam 

Bulgaria 

Canada 

Chile 

Costa Rica 

Croatia 

Cuba 

Cyprus 

Czech Republic 

Denmark 

Estonia 

Finland 

France 

Germany 

Greece 

Hong Kong, China (SAR)

Hungary 

Iceland 

Ireland 

Israel 

Italy 

Japan 

Korea, Rep. of

Kuwait 

Latvia 

Lithuania 

Luxembourg 

Malaysia 

Malta 

Mauritius 

Mexico 

Netherlands 

New Zealand 

Norway 

Oman 

Panama 

Poland 

Portugal 

Qatar 

Romania 

Saint Kitts and Nevis 

Seychelles 

Singapore 

Slovakia 

Slovenia 

Spain 

Sweden 

Switzerland 

Tonga 

Trinidad and Tobago 

United Arab Emirates 

United Kingdom 

United States 

Uruguay 

(63 countries or areas)

Albania 

Algeria 

Armenia 

Azerbaijan 

Bangladesh 

Belarus 

Belize 

Bhutan 

Bolivia 

Botswana 

Brazil 

Cambodia 

Cameroon 

Cape Verde 

China 

Colombia 

Comoros 

Congo 

Dominica 

Dominican Republic 

Ecuador 

Egypt 

El Salvador 

Equatorial Guinea 

Fiji 

Gabon 

Georgia 

Ghana 

Grenada 

Guatemala 

Guyana 

Honduras 

India 

Indonesia 

Iran, Islamic Rep. of

Jamaica 

Jordan 

Kazakhstan 

Kyrgyzstan 

Lao People’s Dem. Rep.

Lebanon 

Libyan Arab Jamahiriya 

Macedonia, TFYR

Madagascar 

Maldives 

Moldova, Rep. of 

Mongolia 

Morocco 

Myanmar 

Namibia 

Nepal 

Nicaragua 

Occupied Palestinian 

Territories

Pakistan 

Papua New Guinea 

Paraguay 

Peru 

Philippines 

Russian Federation 

Saint Lucia 

Saint Vincent and the 

Grenadines 

Samoa (Western)

São Tomé and Principe

Saudi Arabia 

Solomon Islands 

South Africa 

Sri Lanka 

Sudan 

Suriname 

Swaziland 

Syrian Arab Republic 

Tajikistan 

Thailand 

Timor-Leste

Tunisia

Turkey 

Turkmenistan 

Uganda 

Ukraine 

Uzbekistan 

Vanuatu 

Venezuela, RB 

Viet Nam 

(83 countries or areas)

Angola 

Benin 

Burkina Faso 

Burundi 

Central African Republic 

Chad 

Congo, Dem. Rep. of the

Côte d’Ivoire 

Djibouti 

Eritrea 

Ethiopia 

Gambia 

Guinea 

Guinea-Bissau 

Haiti

Kenya 

Lesotho 

Malawi 

Mali 

Mauritania 

Mozambique 

Niger 

Nigeria 

Rwanda 

Senegal 

Sierra Leone 

Tanzania, U. Rep. of

Togo 

Yemen 

Zambia 

Zimbabwe 

(31 countries or areas)

High human development (HDI 0.800 and above) Medium human development (HDI 0.500–0.799) Low human development (HDI below 0.500)

Note: �The following UN member countries are not included in the human development aggregates because the HDI cannot be computed for them: Afghanistan, Andorra, Iraq, Kiribati, the Democratic Republic of Korea, Liberia, 
Liechtenstein, Marshall Islands, the Federated States of Micronesia, Montenegro, Monaco, Nauru, Palau, San Marino, Serbia, Somalia and Tuvalu.

Countries in the human development aggregates



	 414	 human de velopment report 2006

Andorra 

Australia 

Austria 

Bahamas 

Bahrain 

Belgium 

Brunei Darussalam 

Canada 

Cyprus 

Denmark 

Finland 

France 

Germany 

Greece 

Hong Kong, China (SAR)

Iceland 

Ireland 

Israel 

Italy 

Japan 

Korea, Rep. of

Kuwait 

Liechtenstein 

Luxembourg 

Malta 

Monaco 

Netherlands 

New Zealand 

Norway 

Portugal 

Qatar 

San Marino 

Saudi Arabia 

Singapore 

Slovenia 

Spain 

Sweden 

Switzerland 

United Arab Emirates 

United Kingdom 

United States 

(41 countries or areas)

Albania 

Algeria 

Angola 

Antigua and Barbuda 

Argentina 

Armenia 

Azerbaijan 

Barbados 

Belarus 

Belize 

Bolivia 

Bosnia and Herzegovina 

Botswana 

Brazil 

Bulgaria 

Cape Verde 

Chile 

China 

Colombia 

Costa Rica 

Croatia 

Cuba 

Czech Republic 

Djibouti 

Dominica 

Dominican Republic 

Ecuador 

Egypt 

El Salvador 

Equatorial Guinea 

Estonia 

Fiji 

Gabon 

Georgia 

Grenada 

Guatemala 

Guyana 

Honduras 

Hungary 

Indonesia 

Iran, Islamic Rep. of

Iraq 

Jamaica 

Jordan 

Kazakhstan 

Kiribati 

Latvia 

Lebanon 

Libyan Arab Jamahiriya 

Lithuania 

Macedonia, TFYR

Malaysia 

Maldives 

Marshall Islands 

Mauritius 

Mexico 

Micronesia, Fed. Sts.

Montenegro a 

Morocco 

Namibia 

Northern Mariana Islands 

Occupied Palestinian 

Territories

Oman 

Palau 

Panama 

Paraguay 

Peru 

Philippines 

Poland 

Romania 

Russian Federation 

Saint Kitts and Nevis 

Saint Lucia 

Saint Vincent and the 

Grenadines 

Samoa (Western)

Serbia a

Seychelles

Slovakia 

South Africa 

Sri Lanka 

Suriname 

Swaziland 

Syrian Arab Republic 

Thailand 

Tonga 

Trinidad and Tobago 

Tunisia 

Turkey 

Turkmenistan 

Ukraine 

Uruguay 

Vanuatu 

Venezuela, RB 

(93 countries or areas)

Afghanistan 

Bangladesh 

Benin 

Bhutan 

Burkina Faso 

Burundi 

Cambodia 

Cameroon 

Central African Republic 

Chad 

Comoros 

Congo 

Congo, Dem. Rep. of the

Côte d’Ivoire 

Eritrea 

Ethiopia 

Gambia 

Ghana 

Guinea 

Guinea-Bissau 

Haiti 

India 

Kenya 

Korea, Dem. Rep.

Kyrgyzstan 

Lao People’s Dem. Rep.

Lesotho 

Liberia 

Madagascar 

Malawi 

Mali 

Mauritania 

Moldova, Rep. of 

Mongolia 

Mozambique 

Myanmar 

Nepal 

Nicaragua 

Niger 

Nigeria 

Pakistan 

Papua New Guinea 

Rwanda 

São Tomé and Principe

Senegal 

Sierra Leone 

Solomon Islands 

Somalia 

Sudan 

Tajikistan 

Tanzania, U. Rep. of

Timor-Leste

Togo 

Uganda 

Uzbekistan 

Viet Nam 

Yemen 

Zambia 

Zimbabwe 

(59 countries or areas)

Countries in the income aggregates

High income (GNI per capita of $10,066 or more in 2004) Middle income (GNI per capita of $826–$10,065 in 2004) Low income (GNI per capita of $825 or less in 2004)

Note: �Income aggregates use World Bank classification (effective 1 July 2005) based on gross national income (GNI) per capita. They include the following countries or areas that are not UN member states and therefore not included 
in the HDI tables: high income, Aruba, Bermuda, Cayman Islands, Faeroe Islands, French Polynesia, Greenland, Guam, Isle of Man, Macao, China (SAR), Netherlands Antilles, New Caledonia, Puerto Rico and Virgin Islands (U.S.); 
middle income, American Samoa. These countries or areas are included in the aggregates by income level. UN member countries Nauru and Tuvalu are not included because of lack of data.

a The income classification and aggregates based on it refer to Serbia and Montenegro before it separated into two independent states in June 2006.
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Afghanistan 

Algeria 

Angola 

Antigua and Barbuda 

Argentina 

Bahamas 

Bahrain 

Bangladesh 

Barbados 

Belize 

Benin 

Bhutan 

Bolivia 

Botswana 

Brazil 

Brunei Darussalam 

Burkina Faso 

Burundi 

Cambodia 

Cameroon 

Cape Verde 

Central African Republic 

Chad 

Chile 

China 

Colombia 

Comoros 

Congo 

Congo, Dem. Rep. of the

Costa Rica 

Côte d’Ivoire 

Cuba 

Cyprus 

Djibouti 

Dominica 

Dominican Republic 

Ecuador 

Egypt 

El Salvador 

Equatorial Guinea 

Eritrea 

Ethiopia 

Fiji 

Gabon 

Gambia 

Ghana 

Grenada 

Guatemala 

Guinea 

Guinea-Bissau 

Guyana 

Haiti 

Honduras 

Hong Kong, China (SAR)

India 

Indonesia 

Iran, Islamic Rep. of

Iraq 

Jamaica 

Jordan 

Kenya 

Kiribati 

Korea, Dem. Rep.

Korea, Rep. of

Kuwait 

Lao People’s Dem. Rep.

Lebanon 

Lesotho 

Liberia 

Libyan Arab Jamahiriya 

Madagascar 

Malawi 

Malaysia 

Maldives 

Mali 

Marshall Islands 

Mauritania 

Mauritius 

Mexico 

Micronesia, Fed. Sts.

Mongolia 

Morocco 

Mozambique 

Myanmar 

Namibia 

Nauru 

Nepal 

Nicaragua 

Niger 

Nigeria 

Occupied Palestinian 

Territories

Oman 

Pakistan 

Palau 

Panama 

Papua New Guinea 

Paraguay 

Peru 

Philippines 

Qatar 

Rwanda 

Saint Kitts and Nevis 

Saint Lucia 

Saint Vincent and the 

Grenadines 

Samoa (Western)

São Tomé and Principe

Saudi Arabia 

Senegal 

Seychelles 

Sierra Leone 

Singapore 

Solomon Islands 

Somalia 

South Africa 

Sri Lanka 

Sudan 

Suriname 

Swaziland 

Syrian Arab Republic 

Tanzania, U. Rep. of

Thailand 

Timor-Leste

Togo

Tonga 

Trinidad and Tobago 

Tunisia 

Turkey 

Tuvalu 

Uganda 

United Arab Emirates 

Uruguay 

Vanuatu 

Venezuela, RB 

Viet Nam 

Yemen 

Zambia 

Zimbabwe 

(137 countries or areas)

Least developed 
countries a

Afghanistan 

Angola 

Bangladesh 

Benin 

Bhutan 

Burkina Faso 

Burundi 

Cambodia 

Cape Verde 

Central African Republic 

Chad 

Comoros 

Congo, Dem. Rep. of the

Djibouti 

Equatorial Guinea 

Eritrea 

Ethiopia 

Gambia 

Guinea 

Guinea-Bissau 

Haiti 

Kiribati 

Lao People’s Dem. Rep.

Lesotho 

Liberia 

Madagascar

Malawi

Maldives 

Mali 

Mauritania 

Mozambique 

Myanmar 

Nepal 

Niger 

Rwanda 

Samoa (Western)

São Tomé and Principe

Senegal 

Sierra Leone 

Solomon Islands 

Somalia 

Sudan 

Tanzania, U. Rep. of

Timor-Leste 

Togo 

Tuvalu 

Uganda 

Vanuatu 

Yemen 

Zambia 

(50 countries or areas)

Developing countries

a UN classification based on UN-OHRLLS 2006.
b Regional aggregates are based on data for Serbia and Montenegro before it separated into two independent states in June 2006.

Central and Eastern 
Europe and the 
Commonwealth 
of Independent 
States (CIS)
Albania 

Armenia 

Azerbaijan 

Belarus 

Bosnia and Herzegovina 

Bulgaria 

Croatia 

Czech Republic 

Estonia 

Georgia 

Hungary 

Kazakhstan 

Kyrgyzstan 

Latvia 

Lithuania 

Macedonia, TFYR

Moldova, Rep. of 

Montenegro b 

Poland 

Romania 

Russian Federation 

Serbia b

Slovakia

Slovenia 

Tajikistan 

Turkmenistan 

Ukraine 

Uzbekistan 

(28 countries or areas)

Organisation 
for Economic 
Co-operation 
and Development 
(OECD)
Australia 

Austria 

Belgium 

Canada 

Czech Republic 

Denmark 

Finland 

France 

Germany 

Greece 

Hungary 

Iceland 

Ireland 

Italy 

Japan 

Korea, Rep. of

Luxembourg 

Mexico 

Netherlands 

New Zealand 

Norway 

Poland 

Portugal 

Slovakia 

Spain 

Sweden 

Switzerland 

Turkey 

United Kingdom 

United States 

(30 countries or areas)

High-income OECD 
countries

Australia 

Austria 

Belgium 

Canada 

Denmark 

Finland 

France 

Germany 

Greece 

Iceland 

Ireland 

Italy 

Japan 

Korea, Rep. of

Luxembourg 

Netherlands 

New Zealand 

Norway 

Portugal 

Spain 

Sweden 

Switzerland 

United Kingdom 

United States 

(24 countries or areas)

Countries in the major world aggregates
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Arab States
Algeria 

Bahrain 

Djibouti 

Egypt 

Iraq 

Jordan 

Kuwait 

Lebanon 

Libyan Arab Jamahiriya 

Morocco 

Occupied Palestinian 

Territories

Oman 

Qatar 

Saudi Arabia 

Somalia 

Sudan 

Syrian Arab Republic 

Tunisia 

United Arab Emirates 

Yemen 

(20 countries or areas)

East Asia and 
the Pacific
Brunei Darussalam 

Cambodia 

China 

Fiji 

Hong Kong, China (SAR)

Indonesia 

Kiribati 

Korea, Dem. Rep.

Korea, Rep. of

Lao People’s Dem. Rep.

Malaysia 

Marshall Islands 

Micronesia, Fed. Sts.

Mongolia 

Myanmar 

Nauru 

Palau 

Papua New Guinea 

Philippines 

Samoa (Western)

Singapore 

Solomon Islands 

Thailand 

Timor-Leste

Tonga 

Tuvalu 

Vanuatu 

Viet Nam 

(28 countries or areas)

South Asia 
Afghanistan 

Bangladesh 

Bhutan 

India 

Iran, Islamic Rep. of

Maldives 

Nepal 

Pakistan 

Sri Lanka 

(9 countries or areas)

Latin America and 
the Caribbean
Antigua and Barbuda 

Argentina 

Bahamas 

Barbados 

Belize 

Bolivia 

Brazil 

Chile 

Colombia 

Costa Rica 

Cuba 

Dominica 

Dominican Republic 

Ecuador 

El Salvador 

Grenada 

Guatemala 

Guyana 

Haiti 

Honduras 

Jamaica 

Mexico 

Nicaragua 

Panama 

Paraguay 

Peru 

Saint Kitts and Nevis 

Saint Lucia 

Saint Vincent and the 

Grenadines 

Suriname 

Trinidad and Tobago 

Uruguay 

Venezuela, RB 

(33 countries or areas)

Southern Europe 
Cyprus 

Turkey 

(2 countries or areas)

Sub-Saharan Africa
Angola 

Benin 

Botswana 

Burkina Faso 

Burundi 

Cameroon 

Cape Verde 

Central African Republic 

Chad 

Comoros 

Congo 

Congo, Dem. Rep. of the

Côte d’Ivoire 

Equatorial Guinea 

Eritrea 

Ethiopia 

Gabon 

Gambia 

Ghana 

Guinea 

Guinea-Bissau 

Kenya 

Lesotho 

Liberia 

Madagascar 

Malawi 

Mali 

Mauritania 

Mauritius 

Mozambique 

Namibia 

Niger 

Nigeria 

Rwanda 

São Tomé and Principe

Senegal 

Seychelles 

Sierra Leone 

South Africa 

Swaziland 

Tanzania, U. Rep. of

Togo 

Uganda 

Zambia 

Zimbabwe 

(45 countries or areas)

Developing countries in the regional aggregates
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Index to indicators

	 Indicator table	 Indicator 	 Indicator table	 Indicator

A
		  Armed forces 

	 22		  index

	 22		  total

		  Arms transfers, conventional 

			   exports 

	 22			   share

	 22			   total

	 22		  imports, total

B
	 6	 Births attended by skilled health personnel

	 8		  poorest 20%

	 8		  richest 20%

	 7	 Birthweight, infants with low

C
		  Carbon dioxide emissions 

	 21		  per capita

	 21		  share of world total

	 13	 Cellular subscribers 

	 12	 Children reaching grade 5

		  Condom use rate, at last high-risk sex

	 9		  men

	 9		  women

	 14	 Consumer price index, average annual change in 

	 6	 Contraceptive prevalence rate

		  Contributing family workers 

	 27		  men

	 27		  women

		  Crime, population victimized by 

	 23		  assault

	 23		  bribery (corruption) 

	 23		  property crime

	 23		  robbery

	 23		  sexual assault

	 23		  total 

D
		  Debt service, total

	 18		  as % of exports of goods and services and net income  

	 from abroad

	 18, 19		  as % of GDP

E
	 27	 Economic activity rate, female

	 27		  as % of male rate

	 27		  index 

		  Education expenditure, public 

	 11, 19		  as % of GDP

	 11		  as % of total government expenditure

	 11		  pre-primary and primary

	 11		  secondary

	 11		  tertiary

	 1	 Education index

	 29	 Elected or appointed to parliament, year first woman

	 29	 Election, year women received right to stand for

	 21	 Electricity consumption per capita

		  Employment, by economic activity

			   agriculture

	 27			   men

	 27			   women

			   industry 

	 27			   men

	 27			   women 

			   services 

	 27			   men

	 27			   women 

	 21	 Energy use, GDP per unit of 

		  Enrolment ratio, gross 

	 1, 1a		  combined primary, secondary and tertiary schools

	 24			   female

	 24			   male 

			   tertiary

	 26			   female ratio 

	 26			   ratio of female to male

		  Enrolment ratio, net 

	 1a, 12		  primary

	 26			   female ratio

	 26			   ratio of female to male
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	 Indicator table	 Indicator 	 Indicator table	 Indicator

	 12		  secondary

	 26			   female ratio

	 26			   ratio of female to male

		  Environmental treaties, ratification of

	 21		  Cartagena Protocol on Biosafety

	 21		  Convention on Biological Diversity

	 21		  Framework Convention on Climate Change

	 21		  Kyoto Protocol to the Framework Convention on  

	 Climate Change

		  Exports 

	 16		  high technology

	 16		  of goods and services

	 16		  manufactured

	 16		  primary

F
	 1a, 5	 Fertility rate, total

	 18	 Foreign direct investment, net inflows of

	 21	 Fuel consumption, traditional 

G
	 1	 GDP index

		  GDP per capita 

	 14		  annual growth rate

	 14		  in US$

	 1, 1a, 14		  in PPP US$

	 14			   highest value during 1975–2004

	 14			   year of highest value

		  GDP, total 

	 14		  in PPP US$ billions

	 14		  in US$ billions

		  Gender empowerment measure (GEM)

	 25		  value and rank

		  Gender-related development index (GDI)

	 24		  HDI rank minus GDI rank

	 24		  value and rank

H
		  Health expenditure 

	 6		  per capita

	 6		  private

	 6, 19		  public

	 1a, 9	 HIV prevalence

		  Human development index (HDI)

	 1		  GDP per capita rank minus HDI rank

	 2		  trends in, since 1975

	 1		  value and rank

		  Human poverty index (HPI-1)

	 3		  rank minus income poverty rank

	 3		  value and rank

		  Human poverty index (HPI-2)

	 4		  rank minus income poverty rank

	 4		  value and rank

		  Human rights instruments, status of major international

	 30		  Convention against Torture and Other Cruel, Inhuman or 

	 Degrading Treatment or Punishment

	 30		  Convention on the Elimination of All Forms of Discrimination 

	 against Women

	 30		  Convention on the Rights of the Child

	 30		  International Convention on the Elimination of All Forms of 

	 Racial Discrimination

	 30		  International Convention on the Prevention and Punishment 

	 of the Crime of Genocide

	 30		  International Covenant on Civil and Political Rights

	 30		  International Covenant on Economic, Social and Cultural 

	 Rights

I
	 3	 Illiteracy rate, adult 

		  Immunized, one-year olds fully

	 6		  against measles

	 6		  against tuberculosis

	 8		  poorest 20%

	 8		  richest 20%

	 16	 Imports of goods and services 

		  Income, estimated earned

	 24		  female

	 24		  male

	 25		  ratio of female to male 

		  Income inequality measures 

	 15		  Gini index

	 15		  income ratio, richest 10% to poorest 10%

	 15		  income ratio, richest 20% to poorest 20%

		  Income or consumption, share of 

	 15		  poorest 10%

	 15		  poorest 20%

	 15		  richest 10%

	 15		  richest 20%

	 10	 Infant mortality rate

	 8		  poorest 20%

	 8		  richest 20%

	 22	 Internally displaced people

	 13	 Internet users

L
		  Labour rights conventions, status of fundamental
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	 Indicator table	 Indicator 	 Indicator table	 Indicator

	 31		  Abolition of child labor

	 31		  Elimination of discrimination in respect of employment and  

	 occupation

	 31		  Elimination of forced and compulsory labor

	 31		  Freedom of association and collective bargaining

	 25	 Legislators, senior officials and managers, female

	 1, 1a, 10	 Life expectancy at birth

	 24		  female

	 24		  male

	 1	 Life expectancy index

	 1, 1a, 12	 Literacy rate, adult

	 24, 26		  female

	 26		  female as % of male 

	 24		  male

	 12	 Literacy rate, youth

	 26		  female 

	 26		  female as % of male 

	 4	 Literacy skills, functional, population lacking

M
		  Malaria

	 9		  prevention, children under age five using insecticide-treated  

	 bed nets 

	 9		  treatment, children under age five with fever treated with  

	 antimalarial drugs 

		  Maternal mortality ratio 

	 10		  adjusted

	 10		  reported 

	 19	 Military expenditure

	 29	 Ministerial level, women in government at

O
		  Official development assistance (ODA) disbursed, net 

	 17		  as % of GNI

	 17		  per capita of donor country

	 17		  to basic social services

	 17		  to least developed countries

	 17		  total

	 17		  untied bilateral

		  Official development assistance (ODA) received (net 

disbursements)

	 18		  as % of GDP

	 18			   per capita

	 18			   total

	 6	 Oral rehydration and continued feeding, children with diarrhoea 

receiving

P
	 13	 Patents, granted to residents

	 6	 Physicians

		  Population

	 5		  ages 65 and above

	 5		  annual growth rate 

	 1a, 5		  total

	 5		  under age 15

	 5		  urban

		  Poverty, income 

	 3		  population living below $1 a day 

	 3		  population living below $2 a day 

	 4		  population living below $4 a day

	 4		  population living below $11 a day

	 4		  population living below 50% of median income

	 3		  population living below national poverty line

	 18	 Private flows, other

	 25	 Professional and technical workers, female

R
		  Refugees 

	 22		  by country of asylum

	 22		  by country of origin

		  Research and development (R&D) 

	 13		  expenditures

	 13		  researchers in

	 13	 Royalties and licence fees, receipts of 

S
	 7	 Sanitation, population with sustainable access to improved 

	 12	 Science, engineering, manufacturing and construction, tertiary 

students in

	 25	 Seats in parliament held by women

	 29		  lower or single house

	 29		  upper house or senate

		  Smoking, adult prevalence of 

	 9		  men

	 9		  women

		  Survival 

	 3		  probability at birth of not surviving to age 40

	 4		  probability at birth of not surviving to age 60 

			   probability at birth of surviving to age 65

	 10			   female

	 10			   male

T
	 13	 Telephone mainlines 

	 16	 Trade, terms of
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	 Indicator table	 Indicator 	 Indicator table	 Indicator

		  Tuberculosis cases

	 9		  cured under DOTS

	 9		  detected under DOTS

	 9		  total

U
	 1a, 10	 Under-five mortality rate

	 8		  poorest 20%

	 8		  richest 20%

	 7	 Under height for age, children

	 8		  poorest 20%

	 8		  richest 20%

	 1a, 7	 Undernourished population 

	 3, 7	 Under weight for age, children

	 20	 Unemployed people

	 4	 Unemployment, long-term 

	 20		  men

	 20		  women

		  Unemployment rate

	 21		  average annual 

	 20		  female % of male 

	 20		  total

			   youth

	 20			   female % of male

	 20			   total

V
	 29	 Vote, year women received right to

W
		  Water source, improved 

	 1a, 7		  population with sustainable access to

	 3		  population without sustainable access to

		  Women’s economic and political participation 

	 25		  female legislators, senior officials and managers

	 25		  female professional and technical workers

	 25		  seats in parliament held by women

	 29			   lower or single house

	 29			   upper house or senate

	 29		  women in government at ministerial level

	 29		  year first woman elected or appointed to parliament

	 29		  year women received right to stand for election

	 29		  year women received right to vote

		  Work time 

			   men

	 28			   market activities

	 28			   non-market activities

	 28			   total

			   total

	 28			   market activities

	 28			   non-market activities

			   women

	 28			   as % of male

	 28			   market activities

	 28			   non-market activities

	 28			   total
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Goals and targets from the Millennium Declaration Indicators for measuring progress Indicator table

Goal 1  Eradicate extreme poverty and hunger

Target 1

Halve, between 1990 and 2015, the proportion of people whose

income is less than $1 a day

1.	 Proportion of population below $1 (PPP) a day

2.	 Poverty gap ratio (incidence × depth of poverty)

3.	 Share of poorest quintile in national consumption

3

15

Target 2

Halve, between 1990 and 2015, the proportion of people who

suffer from hunger

4.	 Prevalence of underweight children under five years of age

5.	 Proportion of population below minimum level of dietary energy consumption

3, 7

1a a, 7 a

Goal 2  Achieve universal primary education

Target 3

Ensure that, by 2015, children everywhere, boys and girls alike, will be able 

to complete a full course of primary schooling

6.	 Net enrolment ratio in primary education

7.	 Proportion of pupils starting grade 1 who reach grade 5

8.	 Literacy rate of 15- to 24-year-olds

1a, 12

12

12

Goal 3  Promote gender equality and empower women

Target 4

Eliminate gender disparity in primary and secondary education,

preferably by 2005, and in all levels of education no later than 2015

9.	 Ratio of girls to boys in primary, secondary and tertiary education

10.	 Ratio of literate women to men ages 15–24

11.	 Share of women in wage employment in the non-agricultural sector b

12.	 Proportion of seats held by women in national parliaments

26 c

26 d

29

Goal 4  Reduce child mortality

Target 5

Reduce by two-thirds, between 1990 and 2015, the under-five mortality rate

13.	 Under-five mortality rate

14.	 Infant mortality rate

15.	 Proportion of one-year-old children immunized against measles

1a, 10

10

6

Goal 5  Improve maternal health

Target 6. Reduce by three-quarters, between 1990 and 2015, the maternal 

mortality ratio

16.	 Maternal mortality ratio

17.	 Proportion of births attended by skilled health personnel

10

6

Goal 6  Combat HIV/AIDS, malaria and other diseases

Target 7

Have halted by 2015 and begun to reverse the spread of HIV/AIDS

18.	 HIV prevalence among pregnant women 15–24 e

19.	 Condom use rate of the contraceptive prevalence rate

19a.	 Condom use at last high-risk sex

19b.	 Percentage of 15- to 24-year-olds with comprehensive correct knowledge of HIV/AIDS

19c.	 Contraceptive prevalence rate

20.	 Ratio of school attendance of orphans to school attendance of non-orphans ages 10–14

9

6

Target 8

Have halted by 2015 and begun to reverse the incidence of malaria and 

other major diseases

21.	 Prevalence and death rates associated with malaria

22.	 Proportion of population in malaria-risk areas using effective malaria prevention and 

treatment measures

23.	 Prevalence and death rates associated with tuberculosis

24.	 Proportion of tuberculosis cases detected and cured under directly observed treatment 

short course (DOTS)

9 f

9 g

9

Goal 7  Ensure environmental sustainability

Target 9

Integrate the principles of sustainable development into country policies and 

programmes and reverse the loss of environmental resources

25.	 Proportion of land area covered by forest

26.	 Ratio of area protected to maintain biological diversity to surface area

27.	 Energy use (kilograms of oil equivalent) per $1 GDP (PPP)

28.	 Carbon dioxide emissions per capita and consumption of ozone-depleting 

chlorofluorocarbons (CFCs)

29.	 Proportion of population using solid fuels

21 h

21 i

Target 10

Halve, by 2015, the proportion of people without sustainable access to

safe drinking water and sanitation

30.	 Proportion of population with sustainable access to an improved water source, urban 

and rural

31.	 Proportion of population with access to improved sanitation, urban and rural

1a j, 7 j

7 k

Index to Millennium Development Goal indicators in the indicator tables

(continued on next page)
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Goals and targets from the Millennium Declaration Indicators for measuring progress Indicator table

Target 11

By 2020, to have achieved a significant improvement in the lives of at least 

100 million slum dwellers

32.	 Proportion of households with access to secure tenure

Goal 8  Develop a global partnership for development

Target 12

Develop further an open, rule-based, predictable, non-discriminatory trading 

and financial system.

Includes a commitment to good governance, development, and poverty 

reduction—both nationally and internationally

Official development assistance (ODA)

33.	 Net ODA, total and to least developed countries, as a percentage of OECD/DAC 

donors’ gross national income (GNI)

34.	 Proportion of total bilateral, sector-allocable ODA of OECD/DAC donors to basic social 

services (basic education, primary health care, nutrition, safe water and sanitation)

35.	 Proportion of bilateral ODA of OECD/DAC donors that is untied

36.	 ODA received in landlocked countries as proportion of their gross national incomes

37.	 ODA received in small island developing states as proportion of their gross national 

incomes

Market access

38.	 Proportion of total developed country imports (by value and excluding arms) from 

developing countries and from the least developed countries, admitted free of duties

39.	 Average tariffs imposed by developed countries on agricultural products and textiles 

and clothing from developing countries

40.	 Agricultural support estimate for OECD countries as a percentage of their gross 

domestic product

41.	 Proportion of ODA provided to help build trade capacity

Debt sustainability

42.	 Total number of countries that have reached their HIPC decision points and number 

that have reached their HIPC completion points (cumulative)

43.	 Debt relief committed under HIPC Debt Initiative

44.	 Debt service as a percentage of exports of goods and services

17 l
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Target 13

Address the special needs of the least developed countries.

Includes: tariff- and quota-free access for least-developed countries’ 

exports; enhanced programme of debt relief for HIPCs and cancellation of 

official bilateral debt; and more generous ODA for countries committed to 

poverty reduction

Target 14

Address the special needs of landlocked countries and small island 

developing states

Target 15

Deal comprehensively with the debt problems of developing countries 

through national and international measures in order to make debt 

sustainable in the long term

Target 16

In cooperation with developing countries, develop and implement strategies 

for decent and productive work for youth 

45.	 Unemployment rate of 15- to 24-year-olds, male and female and total 20 m

Target 17

In cooperation with pharmaceutical companies, provide access to affordable 

essential drugs in developing countries

46.	 Proportion of population with access to affordable essential drugs on a sustainable 

basis

Target 18

In cooperation with the private sector, make available the benefits of new 

technologies, especially information and communications

47.	 Telephone lines and cellular subscribers per 100 people

48a.	 Personal computers in use per 100 people

48b.	 Internet users per 100 people

13 n

13

a	 Tables 1a and 7 present this indicator as undernourished people as a percentage of total population.
b	 Table 27 includes data on female employment by economic activity.
c	 Table presents female (net or gross) enrolment ratio as a percentage of male ratio for primary, secondary and tertiary education levels separately.
d	 Table presents data on female youth literacy data as a percentage of male rate.
e	 Tables 1a and 9 present HIV prevalence among people ages 15–49.
f	 Table includes data on children under age five using insecticide-treated bed nets, and children under age five with fever treated with antimalarial drugs.
g	 Table includes data on tuberculosis cases per 100,000 people.
h	 Table presents this indicator as GDP per unit of energy use (2000 PPP US$ per kilogram of oil equivalent).
i	 Table includes data on carbon dioxide emissions per capita.
j	 Tables 1a and 7 include data on population with sustainable access to an improved water source for urban and rural combined.
k	 Table includes data on population with sustainable access to improved sanitation for urban and rural combined.
l	 Table includes data on official development assistance (ODA) to least developed countries as a percentage of total ODA.
m	 Table includes data on unemployment rate of 15- to 24-year-olds as total and female rate as a percentage of male rate for OECD countries only.
n	 Table presents telephone lines and cellular subscribers separately. 

Index to Millennium Development Goal indicators in the indicator tables
(continued)






