


Ch i ldren
i n  the  

New Mi l l enn ium

Env ironmenta l  Impact
on Hea l th

UNEP Layout 2  4/2/02  22:54  Page i



Children in the New Millennium: 
Environmental Impact on Health

© 2002 United Nations Environment Programme,
United Nations Children’s Fund and
World Health Organization

Library of Congress Cataloguing in Publication Data

Children in the New Millennium:
Environmental Impact on Health

UNEP, UNICEF & WHO – 2002
Endnotes
Includes index

ISBN: 92-807-2065-1

1. Environment 2. Children 3. Health 
4. Sustainable Development 

Online version can be found at 
www.unep.org, www.unicef.org and www.who.int

Printed on recycled paper in the Republic of Malta

UNEP Layout 2  4/2/02  22:54  Page ii



Foreword 1

Acknowledgements 5

The Context 7

Introduction 7

Progress made since the World Summit on Children and the

United Nations Conference on Environment and Development 8

Environmental Risks to Children’s Health 18

Underlying Causes of Children’s Environmental Health Problems  20

A Child’s World and Life Cycle 29

Pregnancy 30

Infancy and Early Childhood 31

School-Age Children 33

Adolescence 37

Children in Need of Special Protection 37

Environmental Threats to Children 43

Lack of Safe Water and Sanitation 43

Chemical Pollution and Radiation 55

Indoor and Outdoor Air Pollution 66

Natural Resource Degradation 76

Global Environmental Problems 87

Climate Change 88

Ozone Layer Depletion 91

Desertification 92

Deforestation 94

Loss of Biodiversity 96

1

2

3

Table of Contents

4

UNEP Layout 2  4/2/02  22:54  Page iii



Recommendations 99

Local Initiatives 100

National Actions 104

Regional Partnerships 108

International Support 1 1 1

Looking Ahead 117

Endnotes 119

Abbreviations 133

Index 135

Photo credits 141

iv

Children in the New Millennium

5

6

UNEP Layout 2  4/2/02  22:54  Page iv



Environmental Impact on Health

A healthy future for our 

children will be ensured

only through 

safeguarding the 

environment.

v

UNEP Layout 2  4/2/02  22:54  Page v



Children in the New Millennium

Over the past ten years,

great strides have been

made to safeguard the

health and well-being

of our children.

vi

UNEP Layout 2  4/2/02  22:54  Page vi



1

Over the past ten years, great strides have been made to
safeguard the health and well-being of our children.

Millions of young lives have been saved as a result of increased
immunization coverage and expanded basic social services, includ-
ing primary health care, children’s and women’s nutrition pro-
grammes, and adequate water supply and sanitation.  More chil-
dren than ever are in school and important treaties and policies
have been concluded or adopted by the international community
and national governments to strengthen environmental protection
measures and protect children from exploitation. 

Yet for all the advances made, children everywhere continue to
suffer the consequences of environmental degradation. Collapsing
ecosystems leave them less able to realize their rights and sustain
their basic needs: clean food, air and water. Children are often the
canaries in the coal mines. Their health is a key barometer of the
long-term effects of the decisions and activities of adults.

One decade ago, the precursor to this publication Children and
the Environment, jointly published by the United Nations
Environment Programme (UNEP) and the United Nations

Foreword
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Children’s Fund (UNICEF), warned its readers that, “environ-
mental degradation is killing children.”  Today, that warning
echoes even louder. 

Children are exposed to a series of environmental threats to
their health, physical and mental development – even their sur-
vival.  Preliminary estimates suggest that up to one-third of the
global burden of disease can be attributed to negative environ-
mental indicators, such as polluted water and air. The good news
is that morbidity and mortality due to unhealthy environmental
conditions are largely preventable by taking decisive action and
finding innovative, healthy, cost-effective and sustainable ways to
develop and improve our livelihoods. 

As this book outlines, prevention is the only sustainable solu-
tion: a healthy future for our children will be ensured only
through safeguarding the environment. By illustrating the link
between the environment and the well-being of our children,
Children in the New Millennium intends to raise awareness and
deepen our understanding of environmental health issues.
Providing an informed basis for action and practical recommen-
dations at different levels, the three United Nations agencies
involved with the production of Children in the New Millennium
hope to inspire everyone who cares about children to take decisive
action that will improve both their health and that of the envi-
ronment.

As this book goes to press, the international community is
engaged in two related intergovernmental processes to review the
progress made since the 1990 World Summit for Children and the
1992 United Nations Conference on Environment and
Development (the “Earth Summit”).  The reviews will culminate
at the Special Session of the United Nations General Assembly on
Children in May 2002 and the World Summit on Sustainable
Development in August 2002. Taking advantage of these oppor-
tunities, this book highlights in a timely manner the mutually
reinforcing goals of realising children’s rights and managing envi-
ronmental challenges of the 21st century.
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Children’s environmental health issues have been recognized in
many international agreements and declarations over the past
decade. The challenge before us now is to translate the words of
declarations into actions and emerge ten years from now having
addressed the linkages between children’s health and the environ-
ment in a meaningful and measurable way. In ten years the chil-
dren on this planet should be healthier and happier as a result of
the decisions and actions we all take today.

We are presently witnessing an unprecedented pace of develop-
ment in the world alongside overwhelming social, economic and
environmental transformations. In this era of rapid change, it is
imperative that we rally the will and the imagination of us all to
seize upon every opportunity to preserve the health of our envi-
ronment and create a better future for our children.

A decade ago UNEP and UNICEF affirmed that, “we owe our
children a planet fit to live on and capable of sustaining the
future.” We have the opportunity and the responsibility to fulfil
this pledge. UNEP, UNICEF and the World Health Organization
(WHO) are fully committed within their spheres, and together, to
foster collaboration among UN agencies, governments and civil
society to place children’s environmental health interests at the
forefront of our agendas.

3
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7

Introduction

Children embody our dreams and our hopes for the
future. They also inherit our legacies, including the

consequences of how we treat the natural environment.  At the
dawn of the 21st century, nearly 11 million children still die every
year of readily preventable causes1, the equivalent of some 29,000
children dying every single day. Environmental quality is one of
the key factors in determining whether a child survives the first
years of life, and strongly influences the child’s subsequent physi-
cal and mental development2.

Excessive and wasteful consumption, social inequities and inef-
ficient resource use perpetuate a vicious cycle of pollution and
resource degradation that contribute to poverty and the erosion of
livelihoods. These conditions severely harm adults and children,
particularly those living in ecologically vulnerable areas.

Children are at greater risk from environmental hazards
because of their physical size, immature organs, metabolic rate,
behaviour, natural curiosity and lack of knowledge. With the cur-
rent trend of environmental degradation, children have fewer and

The Context1

1 All endnotes are at the back of the book, beginning on page 119.
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fewer places to hide. They can even be exposed to harmful envi-
ronmental hazards before birth. 

On the other hand, children are also dynamic and powerful
forces for environmental protection.   They show a natural inter-
est in nature and are often passionate about the preservation of
their planet. With proper support, children can acquire useful
knowledge from participating in environmental activities and can
contribute in a unique manner, with energy and vision, to finding
solutions. 

The link between children and the environment has been rec-
ognized in numerous international declarations and agreements
over the past decade (see box 1). This booklet offers a succinct
overview of environmental issues affecting the health, develop-
ment and well-being of children and presents the state of knowl-
edge in this field, conceding that significant gaps exist in the infor-
mation and data available. For people working at the internation-
al, national, local and household levels with children, health
and/or environmental issues, this document encourages inter-dis-
ciplinary thinking and suggests concrete recommendations for
action. 

Progress Made Since the World Summit for Children 
and the United Nations Conference on Environment and Development

Outcomes from two global conferences have explicitly established
the linkages between children and the environment.  At the 1990
World Summit for Children, leaders adopted a World Declaration
and Plan of Action, recognising that “children have the greatest
stake in the preservation of the environment and its judicious
management for sustainable development as their survival and
development depends on it.”3 Subsequently, the 1992 United
Nations Conference on Environment and Development
(UNCED, also known as “The Earth Summit”) adopted the Rio
Declaration and Agenda 21, a world action plan for sustainable
development, which includes a chapter on children and youth.

8
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9

Governments made a series of commitments at UNCED, which
encompass the goals of the World Summit for Children.

It is useful to provide an overview of where we stand a decade
later with respect to the commitments made at these two interna-
tional conferences in terms of protecting our children and safe-
guarding the environment.

Since the World Summit for Children

A series of goals were adopted at the World Summit for Children,
which, if achieved, would fulfil the rights enshrined in the
Convention on the Rights of the Child.  During the 1990s,
progress was made towards fulfilling these goals. Millions of
young lives have been saved as a result of increased immunization
coverage and expanded basic social services, including primary
health care, children’s and women’s nutrition programmes and
clean water supply and adequate sanitation.  At the global level,
the international community has adopted numerous critically
important treaties and policies to protect children from exploita-
tion. 

Over 60 countries have achieved the Summit goal of a one
third reduction in mortality among children under the age of five;
in over 100 countries, under-five deaths were cut by one fifth dur-
ing the decade4 (see figure 1).  Most notably, the deaths of young
children from diarrhoeal diseases – one of the leading causes of the
under-five mortality rate – were reduced by 50 per cent, saving
more than a million lives every year5.

Yet in spite of these advances, many of the promises for chil-
dren made at the World Summit and subsequent international
conferences of the past decade remain unfulfilled and the lives of
countless children and their families continue to be blighted.  In
addition to the nearly 11 million children dying from readily pre-
ventable causes each year, an estimated 150 million children in the
developing world are malnourished6.  Over 120 million are still
out of school, 53 per cent of them girls7.  Unprecedented inci-
dences of civil wars and ethnic conflicts marked the last decade,
with perhaps more children losing their lives than ever before.

The Context
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Convention on the Rights of the Child (1989): “To com-
bat disease and malnutrition, including within the framework
of primary health care, through, inter alia, the application of
readily available technology and through the provision of ade-
quate nutritious foods and clean drinking-water, taking into
consideration the dangers and risks of environmental pollu-
tion” and “States Parties agree that the education of the child
shall be directed to: … the development of respect for the nat-
ural environment.”

Plan of Action for Implementing the World Declaration
on the Survival, Protection and Development of Children
in the 1990s: “… to improve the environment by combating
disease and malnutrition and promoting education.  These
contribute to lowering death rates as well as birth rates,
improved social services, better use of natural resources and,
ultimately, to the breaking of the vicious cycle of poverty and
environmental degradation.” 

Agenda 21 (1992): “The health of children is affected more
severely than other population groups by malnutrition and
adverse environmental factors.” and, “Children not only will
inherit the responsibility of looking after the Earth, but in
many developing countries they comprise nearly half the pop-
ulation…. Children in both developing and industrialized
countries are highly vulnerable to the effects of environmen-
tal degradation… The specific interests of children need to be
taken fully into account in the participatory process on envi-
ronment and development.”

The Habitat Agenda (1996): “The needs of children and
youth, particularly with regard to their living environment,
have to be taken fully into account.”

Children in the New Millennium

10

Box 1:   Links Between Children and the Environment 
in Selected International Agreements
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Declaration of the Environment Leaders of the Eight on
Children’s Environmental Health (1997): “We acknowl-
edge that, throughout the world, children face significant
threats to health from an array of environmental hazards.  The
protection of human health remains a fundamental objective
of environmental policies to achieve sustainable development.
We increasingly understand that the health and well-being of
our families depend upon a clean and healthy environment.
Nowhere is this more true than in the case of children, who
are particularly vulnerable to pollution… We affirm that pre-
vention of exposure is the single most effective means of pro-
tecting children against environmental threats.”

G8 Environment Ministers Communiqué (2001): “We are
determined to develop policies and implement actions to pro-
vide children with a safe environment, including during pre-
natal and postnatal development, towards the highest attain-
able level of health.” and “We recognize that poverty and
insufficient protection from environmental threats are often
found in tandem. We will work together to address the most
serious environmental health threats, including microbiologi-
cal and chemical contaminants in drinking water, air pollu-
tion that exacerbates illness and death from asthma and other
respiratory problems, polluted water, toxic substances and
pesticides.”

The Berlin Commitment for Children of Europe and
Central Asia (2001): “Protect all children, irrespective of the
social and economic conditions they live in from environ-
mental threats; create child-respecting urban and rural envi-
ronments which enable all children to have access to a range
of play and informal learning opportunities both at home and
within their local communities.”

11
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HIV/AIDS is reaching catastrophic levels, particularly in sub-
Saharan Africa, robbing millions of children of their parents,
schoolteachers and village nurses. In addition, far too many chil-
dren continue to live without clean drinking water and adequate
sanitation.

During the 1990s, the global community recognized children's
right to a clean, healthy environment. At the 1992 United Nations
Conference on Environment and Development, UNICEF pro-
claimed “we must preserve our planet in order to nurture our chil-
dren; equally, we must nurture our children if we are to preserve our
planet.”8 At the 2000 United Nations Millennium Summit, the
international community reinforced this commitment with its adop-
tion of the Millennium Declaration. Among the resolutions was the
goal to halve the proportion of people living in poverty and those
suffering from hunger and lack of safe drinking water by 2015.

The Millennium Declaration’s principle is also echoed in the
Say Yes Campaign of the Global Movement for Children (see box

12
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Figure 1: Under-five mortality rate,  change over period 1990-2000 

Source: United Nations Children’s Fund (UNICEF), Progress since the
World Summit for Children: A Statistical Review, page 3, UNICEF, New
York, September 2001; and UNICEF, The State of the World’s Children
2002, table 8, UNICEF, New York, 2002.
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As this book goes to press, over 44 million women, men and
children have pledged to “Say Yes for Children” in a world-
wide campaign and have rallied behind ten overarching prin-
ciples that seek to improve and protect the lives of children.
One of these principles relates to environmental protection
and has received wide support from the people who made
their pledges.  The world leaders attending the Special Session
on Children will formally adopt these principles together with
a series of supporting actions to make a world safe for chil-
dren. The ten principles are:

■ Leave no child out 

■ Put children first

■ Care for every child

■ Fight HIV/AIDS

■ Stop harming and exploiting children

■ Listen to children

■ Educate every child

■ Protect children from war 

■ Protect the earth for children 

■ Fight poverty: invest in children

Source: Global Movement for Children  (http://www.gmfc.org/en)

Box 2: Say Yes for Children

2), championed by Nelson Mandela and Graça Machel, which
calls for people throughout the world to take action and protect
the rights of children, including protecting the earth for children.

The Special Session on Children of the United Nations General
Assembly in May 2002 will serve to review the progress achieved
in the last decade.  It will also provide an opportunity for world
leaders to reaffirm their obligation to safeguard the rights of all
children through enhanced national action and international 
cooperation to make the world fit for children  
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The Context

Since UNCED

The concept of sustainable development adopted at UNCED pro-
vides an over-arching policy framework within which the interna-
tional community addresses the environmental, social and eco-
nomic dimensions of development.  From the environmental
dimension, notable progress has been made on several fronts since
1992, from the negotiation and implementation of a remarkable
number of multilateral environmental agreements, to the wide-
spread efforts on the local level to implement the recommenda-
tions of Agenda 21. Furthermore, the realization that environ-
mental challenges need to be addressed in all their complexity is
increasingly entering the mainstream. This is reflected, for exam-
ple, in the attention accorded environmental issues in national
and local political processes; in the vibrancy of the non-govern-
mental sector; in the unprecedented media coverage devoted to
environmental degradation and its impacts; and in the innova-
tions and initiatives being undertaken by the private sector in
response to changing consumer attitudes. 

Nonetheless, in the context of the gravity and urgency of the
environmental challenges facing the international community, the
relatively gradual improvements achieved since UNCED are
widely regarded as insufficient to meet the commitments made at
that time. 

Global environmental degradation continues at an alarming
rate, fuelled by social and economic problems such as pervasive
poverty, unsustainable production and consumption patterns,
inequity in distribution of wealth, unequal access to resources,
uneven impacts of globalization and the debt burden. Numerous
studies offer compelling evidence of the immensity of the envi-
ronmental challenges facing us. For example, it has become
increasingly evident that:

■ The world water cycle will be unable to cope with
demands in the coming decades, and if present trends con-
tinue two out of three people will live in water-stressed
conditions by 20259 (see figure 2);
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The Context

■ With 70 per cent of the world’s drylands degraded, land
degradation has negated many advances made by increased
agricultural productivity10;

■ Air pollution is at a crisis point in many major cities with
over one billion urban residents who breathe unhealthy
air11;

■ Climate change is altering weather patterns and disturbing
life-supporting natural systems and processes;

■ Forests and marine fisheries have been over-exploited;
numerous plant and animal species will be lost forever;

■ The unsustainable management of chemicals and haz-
ardous wastes is exacting a heavy toll on human health.

More than 40% 40% to 20% 20% to 10% Less than 10%

Water withdrawal as percentage of total available

2025

Figure 2:  Projected global water stress, 2025 

Source: World Meteorological Organization (WMO) and others,
Comprehensive Assessment of the Freshwater Resources of the World,
WMO, Geneva, 1997.
Note: water stress in the above map is defined as: ‘low’ when less than
10 per cent of total available is withdrawn; ‘moderate’ when 10 to 20
per cent of total available is withdrawn; ‘medium-high’ when 20 to
40 per cent of total available is withdrawn; and ‘high’ when more
than 40 per cent of total available is withdrawn.
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Such environmental degradation continues to be a powerful
contributor to many current pressing global health threats.
Tragically, it is often children who succumb to environmental
health threats. For example, acute respiratory infections (ARI),
often caused by bacteria that thrive in unclean environments, are
the biggest cause of childhood mortality. The highest incidence of
ARI is in developing countries12. Furthermore, diarrhoeal diseases
claim nearly two million children under five every year and malar-
ia continues to debilitate and kill in many countries13.

The linkages between environmental degradation and health
will be one of the issues discussed at the World Summit on
Sustainable Development, to be held in Johannesburg, South
Africa in August 2002. The Summit will review how the commit-
ments made at UNCED have been implemented. It will also pro-
vide an important opportunity for the international community
to inject a new spirit of cooperation and urgency based on agreed
actions in the common quest for sustainable development. 

Environmental Risks to Children’s Health

Environmental conditions that are harmful to human health are
termed “environmental threats” or “environmental risks” and
include such factors as air quality, water quality and specific pol-
lutants. Health threats due to behavioural and lifestyle patterns,
such as smoking, unbalanced diets, lack of exercise and drug use
could also be considered as “environmentally” related, but fall
beyond the scope of this book.

Environmental threats to human health can broadly be divided
into “traditional” hazards, stemming largely from a lack of devel-
opment, and “modern” hazards, arising essentially from unsus-
tainable patterns of development.

Traditional environmental health hazards remain the primary
source of ill-health today for the majority of world population:
biologically contaminated water, poor sanitation, indoor smoke,
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rampant disease vectors such as mosquitoes, deficient food
hygiene and unsafe waste disposal are usually associated with
poverty and social exclusion.

Modern environmental health hazards are closely associated
with unsustainable patterns of production and consumption.
Typical “modern” environmental problems include, air, water and
soil pollution, unsafe use of chemicals, inadequate solid and haz-
ardous waste management, climate change, ozone layer depletion
and acid rain due to the use of fossil fuels. In rapidly industrializ-
ing countries, modern hazards often compound the traditional
health threats.

The quality of the environment and the care a child receives
from parents and family members exerts a powerful influence on
whether a child survives his or her first years and subsequently
influences his or her physical and mental development processes.
Figure 3 shows the top killers of children, with acute respiratory
infections, diarrhoeal diseases and malaria accounting for approx-
imately 40 per cent of under-five child death. These three cate-
gories of disease are closely related to environmental factors, as
shown in the first data column in table 1. Overall, environmental
conditions are responsible for 33 per cent of the global burden of
disease. As illustrated in table 1, 15.4 per cent of the global bur-
den of disease associated with environmental factors is borne by
children under the age of 15.  This child component of environ-
mental global burden of disease, measured by the loss of disabili-
ty-adjusted life years (DALYs), represents about two-thirds of the
total environment-related DALYs. Taking action to reduce envi-
ronmental threats could make a major contribution to child
health.
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a powerful influence on
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Underlying Causes of Children’s Environmental Health Problems

Poverty remains a primary root cause

Poverty, widespread in the developing world, is an underlying
cause of both the ill-health and under-nourishment of children. It
also contributes to the deterioration of natural resources and the
environment. In industrialized countries, poverty is found in
pockets, typically in urban centres, with similar consequences as in
developing countries. Today, with a $30 trillion global economy,
1.2 billion people still struggle to survive on less than $1 a day, at
least half of them children14. Even in the world’s richest countries,
one in every six children lives below the national poverty line15. 

20
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Figure 3: Top killers of children

Under-five deaths by cause, 1999

Source: United Nations Children’s Fund (UNICEF), Progress since the

World Summit for Children: A Statistical Review, page 3, UNICEF, New

York, September 2001.

Note: Although the total of under-five deaths is relatively well known, the

proportion related to each cause is much more uncertain and hence no num-

bers are used on the chart.  Malnutrition is associated with half of all deaths.
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In ecologically fragile areas, for instance in arid or near-desert
areas, or in flood-prone places, low-lying regions, remote moun-
tainous terrain, overcrowded urban slums, or refugee camps, nat-
ural resources are scarce and environmental conditions arduous.
In these places-- mostly inhabited by poor people -- the toll of
environment-related diseases is highest.  

Poverty robs children of the right to grow to their full poten-
tial. Childhood is a time of rapid growth and development, when
great leaps are made physically, intellectually and emotionally. It is
also a time of great vulnerability to environmental risks that can
lead to illness, permanent physical and mental problems or death.
Poverty exposes children to terrible risks to their health and devel-
opment.

The gap between the richest and the poorest of the world has
continued to widen and inequality across nations has steadily
increased since 198016. Serious disparities also exist within coun-
tries. Both globally and within most countries, a small proportion
of the population consumes a much larger share of natural
resources than their poor counterparts. Over-consumption, both
in terms of the level and pattern, intensifies poverty and aggravates
environmental pollution. To reduce poverty requires not only eco-
nomic growth, according to research, but also disparity reduction
measures, such as explicit policy and strong leadership on chil-
dren’s issues, good governance, proper economic incentives, suffi-
cient investment in basic social services and sound environmental
management.  Developing countries around the world face the
challenge of speeding economic growth while slowing environ-
mental degradation. They, therefore, need help in coordinating
and integrating economic and environmental policies to achieve
sustainable development.

Poverty exposes 

children to terrible

risks to their health

and development.
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Diseases Environmental
fraction of global
burden of disease

(%)b

Child portion  (C)
and total (T)
environmental
DALYs (1,000

years)c

Diarrhoeal 

diseases
90

84,100 (C)
89,670 (T)

6.5

Malaria 90
24,400 (C)
28,535 (T)

2.1

Acute respiratory

infections
60

63,000 (C)
70,017 (T)

5

Chronic respiratory

diseases
50

7,700 (C)
30,185 (T)

2.2

Unintentional

injuries
30

22,400 (C)
45,656 (T)

3.3

Cancer 25
1,500 (C)

17,628 (T)
1.3

Vaccine-preventable

infections
10

6,900 (C)
7,117 (T)

0.5

Tuberculosis 10
530 (C)

3,843 (T)
0.3

Mental health 10
1,100 (C)

14,495 (T)
1.1

Cardiovascular 

diseases
10

1,600 (C)
13,324 (T)

1

Overall e 33
213,230 (C)
320,470 (T)

23

% of all DALYsd

Table 1. Global Burden of Diseases (DALYs)a associated with environmental
exposures in children under Age 15 – 1990

Sources: World Health Organization (WHO), Health and Environment in
Sustainable Development: Five Years after the Earth Summit, tables 5.3 and 5.14,
WHO, Geneva, 1997. Murray CJL and Lopez AD, The Global Burden of Disease,
Harvard School of Public Health, WHO, World Bank, 1996. (Figures under revision)

All age groups Age 0-14 years

6.1

1.8

4.6

0.56

1.6

0.11

0.5

0.04

0.08

0.12

15.5

UNEP Layout 2  4/2/02  22:54  Page 22



23

The Context

The influence of global trends

Among the trends influencing the phenomenon of poverty in
today’s world, globalization and urbanization are perhaps the most
significant ones, with the latter having a particularly direct impact
on children. 

In spite of the many new opportunities globalization brings, it
has tended to deepen economic disparity within and between
nations. As the Secretary-General of the United Nations Kofi
Annan has pointed out, “Millions are experiencing globalization
not as an opportunity, but as a force of disruption or destruction:
as an assault on their material standards of living, or on their tra-
ditional way of life.”17 The scale of the impact that globalization
will create on the world’s environment and children’s well-being,
and the exact forms such impact will take, are yet to be seen and
further evaluated.

In the course of the last century, urbanization has led to the
concentration of half of humanity in cities around the world. In
most developing countries, this means the populations of their
main cities far outstrip the capacities of urban infrastructures and
basic services (see box 3). One quarter to one third of all urban
households in the world live in absolute poverty18, according to

a. Global burden of disease is measured by DALYs, disability-adjust-
ed life years. Each DALY indicates the loss of a year of healthy life –
that is, time lived with a disability or time lost through premature
death.
b. The percentages reflect how important environmental factors are in
causing the burden of a disease and indicate how much their control
would contribute to its reduction. 
c. Global burden of disease in children associated with environmen-
tal exposures in this disease category, measured by DALY.
d. The burden of each disease associated with environmental expo-
sures, as a percentage of the global burden of all diseases. 
e. Percentage numbers in this row are not the sum of respective col-
umn.

In spite of the many

new opportunities

globalization brings, it

has tended to deepen

economic disparity

within and between

nations.
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estimates. In Africa, cities have the highest rate of poverty of all
regions: 40 per cent and rising19. 

Degraded environmental conditions and other physical hazards
are common and inescapable for the poor in densely populated
cities, where infectious disease can spread rapidly. It is estimated
that at least 220 million people in the cities of the developing
world lack access to clean drinking water, 420 million have no
access to even simple latrines, and over a billion urban residents
are exposed to health-threatening levels of pollution20.
Additionally, pollution from traffic and industries is prevalent to
urban settings. Large numbers of adolescents face particular
threats with little or no support (see figure 4).

Degraded environmental

conditions and other

physical hazards are

common and

inescapable for the poor

in densely populated

cities.
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Figure 4: Moving to the cities

Adolescent populations in developing countries 
by urban and rural areas, 1990-2025

[population aged 10to19, in millions]

The largest generation in history will soon be the most urban-
ized. Moving to the city may mean:

■ Growing exposure to risks, such as alcohol and drugs,
violence and HIV/AIDS

■ Loss of culture and isolation from extended family

■ Improved access to better schools

■ More employment opportunities

■ Falling birth rates (over time)

Source: United Nations Children’s Fund (UNICEF), The
Progress of Nations 1998, New York, UNICEF, 1998.
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The lack of affordable housing for low-income urban house-
holds in developing countries has resulted in a proliferation of
slums and squatter settlements.  There are many characteristics
common to life in urban poverty: an appalling reality for one-
fourth to one-third of all urban households in the world.

Roots: Most urban slum and shantytown dwellers were originally
from rural areas and were driven to towns and cities by poverty.

Youth: Because rural migrants to cities and towns continue to
have the large families common in the countryside, the average
age of slum inhabitants is very low.

Overcrowding and Squalor: Population density in slums is the
highest in the world.  Overcrowding, lack of safe water, and
inadequate waste disposal, drainage and sanitary systems create
conditions hazardous to health. 

Women householders: Women-headed households are among
the poorest and typically represent a high proportion of those
in informal settlements worldwide. 

No services: Most slum households must fetch their water
from a standpipe and deposit their waste in open drains.

Malnutrition and disease: Slum dwellers are dependent on
cash to secure food.  Because incomes are very low, children are
malnourished.

Premature adulthood: Children are often pulled out of school
to earn extra income.  Many are abandoned or leave home.

Polluted environment: Poor cities have some of the worst lev-
els of air pollution in the world.

Sources: Compilation based on material from the UN Centre
for Human Settlements (Habitat), Cities in a Globalizing
World – Global Report on Human Settlements 2001;
Earthscan Publications, London, 2001; and UNCHS; the
State of the World’s Cities 2001, UNCHS, Nairobi 2001.

Box 3: Life in the Slums
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Children require the care, love and stimulation of parents
and families, as well as the best and safest of environ-

ments to survive and develop to their full potential.
The environment influences children at all stages of their lives,

before birth and in their homes, schools and communities. They
are affected by media such as water, air, food, objects or soil; and
they are affected by their daily activities or circumstances, includ-
ing eating, drinking, working and playing (see figure 5).

As children develop and grow, they interact with and explore a
world that can offer either an array of life-enhancing discoveries
and opportunities or a series of perils that can cause disease and
suffering. 

This chapter reviews children’s special vulnerability and suscep-
tibility to environmental threats at their each developmental stage.
A more detailed discussion of key environmental hazards is pre-
sented in Chapter 3.

2 A Child’s World 
and Life Cycle
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Pregnancy
A woman’s health directly influences the health and development
of her child. Ensuring that pregnancies are healthy can be of pro-
found benefit to women, children and society at large. It is now
recognized that perinatal conditions, many of which are signifi-
cantly influenced by environmental conditions, account for 20 per
cent of the under-five mortality rate worldwide1. It is also recog-
nized that a woman’s well-being helps determine the well being of

Environments
Mother - Father
Kitchen - Room

Yard - Street
Neighbours

Daycare - School
Farmland

Community
Workplace
Ecosystem

Media
Water-Air
Food-Soil

Objects
Other people

Animals, including 
insect vectors of 

diseases

Circumstances
Eating

Drinking
Playing

Sleeping
Learning
Working

Scavenging
Traveling

Vulnerabilities
Breathing, body mass 

and height, skin 

absorption, 

metabolism, 

developing and/or 

immature systems

Effects on
Organs,  functions, 

physical and mental 

development, learning 

ability

Environmental Risks

 ■ Physical    ■ Biological    ■ Chemical

Figure 5: How Children Are Exposed to Environmental Risks

Source: adapted from the World Health Organization
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her entire family. A healthy mother is better able in all ways to care
for her family and participate fully in the life of her society.   

Protein energy malnutrition in pregnant women is a significant
threat, causing anaemia, which can severely impact a foetus’
growth and development. An expectant mother’s malnourishment
can result in long-term consequences for her child’s development.
It has been estimated that eliminating malnutrition among preg-
nant women would reduce disabilities among their infants by
almost one third2.

Another risk comes from the presence of parasitic worms in the
pregnant woman, which can adversely affect or even kill the devel-
oping foetus. Approximately 44 million pregnant women in
developing countries have hookworm infections3, which are
directly related to environmental factors such as waste disposal. 

Congenital abnormalities are the second leading cause of death
in high-income countries4.  In the United States, these anomalies,
along with sudden infant death syndrome and premature birth,
account for more than 50 per cent of all infant mortalities5.
Approximately 3 to 10 per cent of these cases have been attributed
to exogenous and environmental agents6.

Women can be exposed to harmful chemicals at home or
through their work, and pass them to a foetus, such as in the case
of lead exposure, raising the risks of abortion, birth defects, foetal
growth retardation and prenatal death7 (See Chapter 3). Scientific
studies reveal that exposure during the early months of pregnancy
can lead to an increased likelihood of mental retardation and
development disabilities8. 

Infancy and Early Childhood
The metabolic functions of babies and infants are in a dynamic
state of development and their nervous, immune, reproductive
and digestive systems are not fully developed. A child’s lungs con-
tinue to develop long after his or her first breath of air. A child’s
kidneys, which serve as the principal pathway for elimination of
most toxicants from the body, do not reach full functional capac-
ity until the child’s first birthday9. Any irritants, such as air and

A Child’s World and Life Cycle

An expectant mother’s
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result in long-term

consequences for her

child’s development. 
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Children breathe more

air, drink more water,

and eat more food than

adults do per unit body

weight, and this higher

rate of intake results in

greater exposure to the

pathogens and 

pollutants.

water pollutants, encountered during these early stages of growth
may permanently impair the development of these vital organs.

Infants may be exposed to chemical pollutants through their
mother’s breast milk (See Chapter 3). Yet, despite the risks of
exposure to chemicals, breast milk remains the most nutritious
and safe source of food for infants worldwide.  Thus, the need to
protect the environment where pregnant mothers live must be
emphasized in order to promote healthy lactation.

Children breathe more air, drink more water and eat more food
than adults do per unit body weight, and this higher rate of intake
results in greater exposure to pathogens and pollutants. Children
drink more than two and a half times as much water as adults do
and eat three to four times more per unit of body weight than the
average adult10. Therefore, if the water contains residues of pesti-
cides or other chemicals, infants will receive more than double the
dose of an adult drinking the same water11.  If the level of expo-
sure to pollution continues from infancy onward, they will be at a
greater corresponding lifetime risk.

Children in developing countries are some 13 times more like-
ly to die before they reach their fifth birthday than their counter-
parts in developed countries. There are many biological environ-
mental factors associated with this high toll, among them the lack
of clean water and sanitation, as well as environmental-related dis-
eases such as malaria, dengue fever and Japanese encephalitis. (See
Chapter 3.)

Children are curious and learn by exploring their world. They
are, therefore, in close contact with their environment. Infants, for
instance, explore their world by putting their hands and objects in
their mouths and are at risk from pathogens and pollutants on
these surfaces. Also, because children are small, they are close to
the ground, where they also crawl and play and where they can be
exposed to dust and chemical particulates that accumulate on
floors and soil12. Close parental care and supervision is, therefore,
crucial to the safe and healthy development of young children.

Medical and educational research has shown that the develop-
ment of intelligence, personality and social behaviour occurs most
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rapidly in humans during their first three to four years. It is esti-
mated that half of all intellectual development potential is estab-
lished by age four13.  According to recent research, brain develop-
ment is much more vulnerable to environmental influence than
was previously suspected, and the influence of early environmen-
tal quality on brain development is long lasting14.  

Psychosocial and cognitive development begins at birth and
parents are the children’s earliest teachers. Therefore, strengthen-
ing the ability of the mother and all family members to care for
and stimulate their children and encourage them to learn, can set
the stage for adult success15. However, the ability to care for chil-
dren is greatly influenced by the physical environment. In many
countries, particularly those where the environment is seriously
degraded, collecting water, gathering firewood and tending crops
take up large amounts of time and energy. When those tasks fall
without relief on women, they have too little time to spend on
ensuring the best possible care for their children.  When parents
are absent or ill, they are unable to keep children safe as they
explore their world. 

Children of School Age
More than 1.4 billion children from age five to 14 – approximately
87 per cent of all children – live in developing countries, where many
of the biggest environmental challenges exist (see table 2). 

School age children’s environments expand beyond their homes
and care centres, giving them frequent interaction with a wider
range of people in more places than when they were younger. 

Several potential environmental risks are particularly associated
with children in this age period.  Helminth diseases, which are
caused by intestinal worms found in soils and vegetables, are one
of the common health problems among school age children in
developing countries. Those children commonly carry up to 1,000
hookworms, roundworms and whipworms at a time, which can
cause anaemia and other debilitating conditions16. These illnesses
can result in impaired learning, poor school performance and
more absences from school (see Chapter 3). 
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Injuries (usually road traffic injuries, falls and drowning) are now
the number-one killer of children aged five to 14 years in developed
countries17. In developing countries, environmental factors such as
exposed cooking set-ups, dangerous tools and equipment, open
sewers, heavy traffic, dangerous construction or electrical sites and
hazardous chemicals pose threats. A child’s health and growth may
also be affected when he or she engages in wage-earning work or
domestic chores unsuitable for his or her age and ability, such as
working long hours in a field, carrying heavy loads, and walking
long distances for fuel wood or water.

Asthma and childhood cancers are now major concerns in devel-
oped countries (see box 10 for asthma).  In the United States, can-
cer is the second biggest killer of children after accidents, with the
median age of child victims of cancer being six years old18. Acute
leukaemia is the most common type of cancer found in children,
and its incidence appears to be rising in some developed countries.

34
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How sanitary can conditions be when 90 young children in
a school are sharing one toilet?  Or when more than half of
the toilets are not functioning?  According to a 1995 pilot
survey of 14 countries in the developing world, the average
number of children to each toilet in the urban schools is
often more than 50. None of the 14 countries had increased
the number of school toilets by more than 8 per cent since
1990, suggesting that they are barely managing to keep up
with the rise in student populations.  Inadequate sanitation
and water in schools jeopardize not only students’ health but
also their attendance.  Girls in particular are likely to be kept
out of school if there are no sanitation facilities.

ource: United Nations Children’s Fund, The Progress of Nations

1997. UNICEF, New York, 1997.

Box 4: Environmental Sanitation in Schools
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Rank 0-4 years 5-14 years 15-44 years 45-59 years

Perinatal 
conditions

1

Malaria

Interperso-
nal violence

2

3

4

5

6

Acute lower
respiratory
infections

Diarrhoeal
diseases

7

Acute lower
respiratory
infections

HIV/AIDS
Ischaemic
heart disease

Road traffic
injuries

Cerebrovasc-
ular diseases

Road traffic
injuries

Tuberculosis

Measles Drowning
Self-inflicted
injuries

Trachea/
bronchus /
lung cancers

Malaria
Diarrhoeal
diseases

Tuberculosis
Cirrhosis of
the liver

Congentital
abnormali-
ties

War injuries War injuries HIV/AIDS

HIV/AIDS
Nephritis/
Nephrosis

Ischaemic
heart disease

Liver cancers

Table 2: Leading causes of death, both sexes, 1998  (global)

Source: WHO, World Health Report 1999 Database.  
For more data, visit http://www.who.int/whr/1999/en/disease.htm
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While the causes remain unclear19, certain toxic substances and
radiation in the environment are believed to be factors in the cell
changes that lead to cancer20. Among the environmental factors that
may play a role are tobacco smoke, radon, asbestos, ultraviolet light
radiation, hazardous waste and some pesticides21.

While not all children are able to attend or remain in school,
classrooms are important places for bringing about behavioural
changes, promoting better health for students, and teaching about
caring for the community environment. Schools have a special role
in encouraging urban children to develop a relationship with the
natural world. Healthful school environments can raise children’s
learning opportunities significantly, but often sanitary and environ-
mental conditions in rural and urban schools can be appalling in
poor areas, greatly affecting a child’s health and learning (see box 4). 

Adolescence
During the critical phase of adolescence, the ability of young
people to develop their capacities and life skills and to participate
meaningfully in society hinges on a number of cultural, socio-
economic and environmental factors.

Unsafe schools pose risks for the health and development of
many adolescents. Some conditions, such as the lack of proper
sanitary facilities or latrines for girls, discourage young women
from attending school.  

In addition, adolescence is a time when young people often
need to work to support their families. Poverty and resource
degradation in an adolescent’s community can significantly
diminish employment possibilities.  Hazardous working condi-
tions are also of prime concern for this age group. Adolescents’
lighter body weight and lack of skills may predispose them to
injuries in the workplace.

One of the gravest risks facing adolescents is that of
HIV/AIDS, a major killer in this age group, particularly in sub-
Saharan Africa and Asia (see Box 5).  HIV/AIDS victims report-
edly suffer most from diarrhoeal diseases, to which they succumb
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more readily due to the weakened state of their immune systems.
An improved environment is necessary to protect infected people
from other preventable diseases that are caused by unhygienic and
degraded environments and further strain health conditions for
people infected with HIV/AIDS.

Children in Need of Special Protection
Every day, children of all ages are exposed to a harsh world, with
few or no protections from environmental hazards, ill health and
injuries. They may be orphans, or living on the streets, begging or
selling goods or even their bodies to survive. Many others labour
(see box 6). There are also millions of children and adults with
physical and mental disabilities who lack access to basic health,
education and other social services, a denial of their rights that
increases their vulnerability to environmental risks and hazards.  

Approximately half of the worldwide refugee and internally dis-
placed populations are children22. At least 10 million people are
estimated to be environmental refugees, more than half of them
believed to be in sub-Saharan Africa23. These are people displaced
from their homes because of weather-related catastrophes, such as
earthquakes, floods and cyclones, degraded land, lack of natural
resources to support livelihoods or armed conflict and land mines.
In the past decade 2 million children have been killed in armed
conflict24. Children are hardest hit by all these catastrophes, the
ensuing outbreaks of diseases and famines in refugee conditions,
and the associated psychological traumas.
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In sub-Saharan Africa and Asia, the impact of HIV/AIDS
on adolescents threatens to devastate entire communities,
rolling back decades of development and progress. There are
11.8 million young people (15-24 of age) living with
HIV/AIDS as of end 2001, of which 8.6 million in sub-
Saharan Africa and 1.84 million in Asia. Among those
HIV/AIDS affected young people, 7.3 million were women
and 4.5 million men, indicating a greater risk faced by
young women.

Furthermore,

■ 500,000 children died of AIDS in 2000, bringing the
total to 4.3 million who have died since the beginning
of the pandemic. 

■ AIDS has orphaned at least 10.4 million children cur-
rently under 15 (that is, they have lost their mother or
both parents to the epidemic).

■ Half of all new infections – almost 6,000 daily – are
occurring among young people under the age of 25.

■ 2.5 million children at risk of HIV infection through
mother-to-child transmission.

■ Surveys in 20 developing countries reveal that over
half of adolescents have never heard about AIDS or do
not know that HIV cannot be transmitted through
mosquitoes.

Sources: United Nations Children’s Fund and  Joint United Nations

Programme on HIV/AIDS (UNAIDS), No Time to be Young in a

World with AIDS, Poster, UNICEF and UNAIDS, New York, 2001;

and UNAIDS and World Health Organization, AIDS Epidemic

Update, WHO, Geneva, 2000.

Box 5: HIV/AIDS and Adolescents
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Extreme poverty often forces children to work to help their
families to survive. Work places that use child labour are often
congested, dusty, inadequately ventilated and, in some
instances, require the handling of chemicals.

It has been estimated that during 1997-98, some 250 mil-
lion children five to 14 years old were toiling in economic
activities in developing countries and almost 70 per cent of
them work in dangerous environments with threats to their
health, safety and cultural values. For close to half of them,
this work was carried out on a full-time basis, while for the
remaining half it was combined with schooling or other non-
economic activities. As much as 69 per cent of working chil-
dren were affected by various hazards, and from five per cent
to more than 20 per cent of whom suffered actual injuries,
with some forced to stop working permanently. 

The primary illnesses and injuries were punctures, broken or
complete loss of body parts, burns and skin disease, eye and hear-
ing impairment, respiratory and gastro-intestinal illnesses, fever
and headaches from excessive heat in the fields or in factories.

Half of working children laboured for nine hours or more a
day, with up to four-fifths of these children working seven days a
week.  The child worker has a high risk of burns, falls, chemical
poisoning, lung diseases, etc. Also, because their bodies are not
fully developed and their young minds perhaps unaware of the
dangers, they are more likely to be injured or to become ill. 

The 1999/2000 Multiple Indicator Cluster Surveys
(MICS) of 49 developing countries revealed that 23 per cent
of rural children (5-14 years old) worked, as compared to 13
per cent in urban areas. Saharan African countries showed the
highest proportion of children working. 

Sources: Statistics on Working Children and Hazardous Child Labour
in Brief. International Labour Organisation; and United Nations
Children’s Fund, UNICEF End Decade Databases – Child work.

Box 6: Child Labour
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As discussed above, children are immersed in a world of
constant threats to their health and well being. This

chapter looks at specific threats of major importance to children,
including water and sanitation, chemical pollution, air pollution
and natural resource degradation. The next chapter looks at cer-
tain global environmental issues, such as climate change and the
impact they have on our children’s health.

Lack of Safe Water and Sanitation

Water quality and quantity

Water is life. It is essential for sustaining basic human functions,
health and food production, as well as for preserving the integrity
of the world’s ecosystems. Access to safe drinking water is a basic
right for all human beings.  A child’s well-being is highly depend-
ent on both the quality and the availability of water and how well
we manage this precious resource.

Around the world, both biological contaminants and chemical
pollutants are compromising water quality.  This section focuses

3 Environmental
Threats to Children
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on biological contaminants, as these cause a series of deadly child-
hood illnesses in developing countries. Some important chemical
pollutants in water will be discussed in the following section.

Biological contaminants of water sources, also called
pathogens, include parasites, bacteria and viruses. They get into
drinking water when the water source is contaminated by waste
material, such as human or animal waste and sewage. The most
important source of water contamination in developing countries
is human faeces, due to the lack of adequate sanitation facilities.
Today, about 2.4 billion people do not have access to even a sim-
ple latrine1.  As a result, human waste heavily pollutes many rivers
and lakes in developing countries.  For example, in Asia’s major
rivers, faecal coliform counts can be 50 times higher than the
guidelines set by WHO2. Children face dangerous health risks
when come into contact with such water through washing,
bathing or drinking.

Low or non-existent capacity in wastewater treatment is anoth-
er major factor causing water pollution in most parts of the devel-
oping world. In Latin America, only about 14 per cent of urban
wastewater receive proper treatment before discharge. Although
the level of sewage treatment is reported to be higher among Asian
cities (on average about 35 per cent), it is still unacceptable that
most of the wastewater is directly drained to various water bodies3.
Standard wastewater treatment is almost non-existent in many
African cities4.

Moreover, poor water management strategies, combined with
habitat modifications (such as land conversion and forest clear-
ance for roads and agriculture), and changing ecological condi-
tions also give rise to water quality degradation and consequent
increased vector-borne disease transmissions.  The construction of
dams and reservoirs, inadequate drainage in irrigation schemes or
poor urban water management creates increased quantities of
standing surface water.  These stagnant water bodies provide the
ideal breeding grounds for mosquitoes, which carry various dead-
ly or debilitating diseases, such as malaria.

The amount of water available is as important as its quality.
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Already, one-third of the world’s population lives in countries fac-
ing moderate to high water stress and water tables are falling on
every continent5.  If present trends continue, it is estimated that
two out of three people on earth will live in water-stressed condi-
tions by 20256. Even where water quantity is not a concern, rural
and low-income population’s access to safe drinking water poses a
major challenge. Globally, 1.1 billion people are without access to
clean water supply, such as groundwater drawn from a borehole or
protected dug well, rainwater, or protected spring7.  Too little
water makes it virtually impossible to maintain the necessary san-
itary conditions in the home, which can lead to the outbreak of
debilitating or fatal diseases for children.  

Sanitation

Poor sanitation is common in most developing countries.  Human
excreta, including that of children, contain all sorts of microor-
ganisms from parasite eggs to viruses (see box 7). Unsanitary con-
ditions and practices at the household level, such as absence of
sanitary latrines, unsafe waste disposal and unhygienic behaviour
in childcare and food preparation, create a dangerous environ-
ment with health risks to children. A lack of sanitation facilities in
schools helps transmit diseases and keeps millions of girls out of
school. 

Waste dumps sit in the outskirts of almost all major cities in
developing countries, creating not only an unsightly view and
unpleasant smells, but also hazardous environmental conditions to
those living nearby. While relatively few scientific studies have
been conducted regarding adverse health effects of waste landfill
sites8, a recent study found that living near a landfill can raise the
risk of having a child with birth defects such as Downs Syndrome
by as much as 40 per cent . 

Unsanitary conditions

and practices at the

household level, create

a dangerous 

environment with
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UNEP Layout 2  4/2/02  22:55  Page 46



47

Environmental Threats to Children

Selected Facts 

■ At the dawn of the 21st Century, about 18 per cent of the
world’s people do not have access to safe drinking water,
and nearly 40 per cent lack adequate sanitation10.

■ In Africa, 30 per cent of the rural water supplies are not
functioning at any one time.  In Asia and Latin America
and the Caribbean, the numbers are respectively, 17 per
cent and four per cent11. 

■ Only about 35 per cent of the urban wastewater was treat-
ed in Asia in 2000 and 14 per cent in Latin America.
Only a negligible percentage of treatment was reported for
Africa12. 

■ In large cities of developing countries, the percentage of
unaccounted-for water is around 40 per cent, while often
below quality standards13.  

■ Diarrhoeal diseases claim the lives of nearly 2 million chil-
dren every year and have killed more children in the last
10 years than all people lost to armed conflict since World
War II14.  In 1998, over 99 per cent of these deaths (for
children under 14 years of age) occurred in developing
countries15.

■ In 1998, malaria killed more than 1 million children
under the age of 15, and was the second leading cause of
death in the world for the five-to-14 age group16. Sub-
Saharan African countries are the worst hit worldwide,
where nine out of 10 malaria cases occur17.

■ Schistosomiasis affects over 200 million people worldwide,
of whom 88 million are under 15 years of age, with the
heaviest infections being reported in the 10-to-14 age
group in Africa and South America18. 

■ Globally, dengue hemorrhagic fever (DHF) has re-emerged
as a major cause of hospitalization and death over the past
20 years. This is partly due to insecticide-resistant vectors
and reduced preventive measures, such as environmental
controls of vectors. In 1998, more than 2.5 billion people
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lived in areas of risk. Each year, there are approximately 50
to 100 million cases of dengue fever and 500,000 cases of
DHF19.

Health impact of unsafe water and poor sanitation 

Contaminated water causes a range of diseases which are often life
threatening (see box 8).  Of the water-borne diseases affecting
children, the most deadly are diarrhoeal infections.  Children are
the most frequent victims of diarrhoeal diseases, with an estimat-
ed 80 to 90 per cent of the disease caused by environmental fac-
tors20.  Depending on the severity of the infection, intestinal dis-
eases can result in poor nutrition, anaemia, retarded growth and
death.  Although diarrhoeal diseases still account for 17 per cent
of childhood mortality21, wide application of oral rehydration
therapy and increased access to sanitation and water supply have
resulted in a significant decrease in diarrhoeal disease mortality
rates for children under five in certain areas of developing coun-
tries.  Morbidity rates, however, have not decreased largely due to
the slow pace of change in hygiene behaviours22.

Cholera, one of the most severe diarrhoeal diseases, is present
in faecal-contaminated water. The cholera bacteria thrives best in
coastal estuaries and generally only inhabits rivers and other fresh-
water sources if nutrient levels from organic pollution, such as
human faeces, are quite high. Whoever drinks the contaminated
water, without treating or boiling it, becomes an ideal candidate
for cholera infection and the ensuing fatal dehydration. Children
are most susceptible to this disease.

Untreated cholera frequently results in high mortality rates.  It
is a recurring problem in many areas of the world and has become
endemic in some regions. Indeed, the number of reported cases
worldwide nearly doubled in 1998 as compared to 199723.  In
Africa and Latin America, several factors play a role in the dra-
matic rise in cholera cases: deteriorating water and sanitation sys-
tems, poor living conditions, malnutrition or the consumption of
contaminated seafood, crowding, use of wastewater to irrigate
crops near urban areas, and political and economic turmoil24. 

Contaminated water

causes a range of 

diseases which are
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Water-washed diseases arise from insufficient water to permit
regular washing of the hands, face, body and clothes, and cause
skin and eye infections.  For instance, trachoma is an infectious
disease associated with dry, arid areas and lack of accessible water
supplies. Children are a major reservoir of the trachoma-causing
bacteria, but the blindness due to trachoma most frequently
occurs in women in their mid-life and beyond. Women have a two
to three times higher rate of trachoma and risk of blindness than
men, since caring for children is a risk factor for active trachoma
and for the progression to trichiasis25 and blindness26.  Though
the disease-causing bacteria begin in childhood, it progresses over
the years as repeated infections cause irritation and scarring on the
inside of the eyelid.  This infection is easily spread as the children
then touch the faces of their mothers and other children.  One of
the best interventions is surprisingly simple: increase hands and
face washing among children.

Water-based diseases are transmitted through aquatic organ-
isms such as aquatic or amphibic snails.  The aquatic organisms
serve as intermediate hosts to the parasites during certain stages in
the life cycle of parasites. In the cases of the schistosome parasite
that causes schistosomiasis and the guinea worm the intermediate
hosts are small freshwater crustaceans that are ingested in drinking
water.  Schistosomiasis is detrimental to the growth and develop-
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One gram of human excreta can contain:

■ 10,000,000 viruses

■ 1,000,000 bacteria

■ 1,000 parasite cysts

■ 100 parasite eggs

Source: United Nations Children’s Fund, Sanitation for All: Promoting

Dignity and Human Rights. UNICEF, New York, 2000.

Box 7: Faeces - the most dangerous pollutant 
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ment of school-age children and is associated with anaemia, mal-
nutrition and stunting71. Guinea worm causes a disfiguring and
disabling disease. It breeds in open waters and infects people who
drink contaminated water. Fortunately, with decades of concerted
effort worldwide, the number of infected people has been drasti-
cally reduced, from an estimated 50 million people infected with
guinea worm disease in Africa and Asia in the middle of the 20th
century to only 96,000 by 199928. This success is attributable to
the provision of safe water supplies, identifying and treating of

Waterborne (and water-washed, also food-borne)

■  Cholera ■  Polio

■  Diarrhoeal diseases ■  Roundworm

■  Enteric fevers: typhoid ■  Whipworm

■  Infective jaundice

Water-Washed

■  Scabies ■  Typhus

■  Trachoma ■  Lice

■  Leishmaniasis

Water-Based

■ Bilharzia (Schistosomiasis) ■ Guinea worm

Water-Related Insect Vector

■  Malaria ■  River blindness

■  Sleeping sickness ■  Yellow fever

■  Breakbone fever (Dengue) ■  Filariasis

Source:  Adapted from Satterthwaite, David et al., The Environment
for Children. United Nations Children’s Fund and Earthscan, New
York, 1996.

Box 8: Examples of main water-related infections
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infected people, and effective community monitoring in infested
areas.  Because of these proactive measures, it is within the realm
of possibility that this disease could be completely eradicated in
the near future29.  

Several water-related, vector-borne diseases are particularly
dangerous to young children, including malaria, Japanese
encephalitis and dengue. Malaria occurs in some 100 countries,
causing 300 to 500 million acute cases in people each year30.   In
1998, 90 per cent of deaths were children under 1431.  In Africa,
where 90 per cent of malaria cases occur, the mosquito vector has
developed insecticide resistance to one or more insecticides32 and
the parasite’s resistance to chloroquine is also widespread.
Malarial symptoms include fever and aches, as well as more severe
vomiting, diarrhoea, liver and kidney failure, convulsions and
death.  Children in infected areas can suffer an average of six bouts
a year and it is the most common cause of children missing
school33.  In Africa this disease is responsible for an estimated eco-
nomic loss of $2 billion annually34.

Japanese encephalitis (JE) endemic regions are mainly in Asia,
where high population density puts approximately 3 billion peo-
ple at risk. Young children under 10 years of age are more likely to
die of JE, and if they survive, they are likely to have residual neu-
rological deficits. The disease can have case-fatality rates as high as
30 to 50 per cent. Although a higher case-fatality rate is reported
in the elderly, serious neurological and psychiatric permanent
effects are more frequent in the very young35. 

The dengue haemorrhagic fever is also a major killer of chil-
dren, whose mosquito vector has even infested all major urban
centres of the American tropics36.

In developing countries, a lack of water often forces people –
usually women and young girls – to spend a lot of time fetching
water, often at great distances from the home, or to extract water
from alternative, unsafe sources. Lack of access to safe water and
sanitation facilities has important implications for the education
of children, especially girls since they bear the major burden of
carrying the water home from distant sources, preventing them
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Several water-related,
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from attending school.  In developing countries, lack of sanitation
facilities is a major reason for girls dropping out of school.  Finally,
poor people are more likely required to purchase water at highly
elevated costs. When their dwellings are not connected to munic-
ipal sources, they are often forced to buy water of doubtful quali-
ty from vendors.

Taking action

Governments, international organizations, donor agencies and
other relevant civil society organizations should strive to:

■ Achieve the target set by world leaders at the UN
Millennium Summit in September 2000, to halve the per-
centage of the world’s people who are unable to reach or to
afford safe drinking water by the year 2015; 

■ Fulfil the commitment made at the UN Millennium
Summit to stop the unsustainable exploitation of water
resources, by developing water management strategies at the
regional, national and local levels, which promote both
equitable access and adequate supplies;

■ Strengthen the enforcement of existing environmental regu-
lations on water quality and resource protection; and

■ Closely monitor drinking water quality in decentralized sup-
ply systems, such as wells and ponds.

Communities should strive to: 

■ Promote hygiene education and behavioural changes among
parents, childcare givers and children, including hand wash-
ing as a simple but effective way of blocking hand-to-mouth
disease transmissions;

■ Develop effective programmes on: school sanitation, proper
water handling and storage and protection of water sources. 

■ Avoid the creation of mosquito breeding grounds through
using proper irrigation and drainage techniques, adequate
draining in swampy areas, eliminating areas where water
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collects and stagnates such as discarded tires, improving
latrine designs and using sound agricultural practices such as
integrated pest management.

Examples of What Works

■ The simple act of washing hands with soap and water
reduces incidents of diarrhoea from shigella and other
causes by up to 35 per cent37.

■ Water, sanitation and hygiene interventions have been
shown to reduce sickness from diarrhoea by between 25
per cent and 33 per cent38.

■ Experience shows that communities that have taken health
into account have greatly enhanced the efficiency of water
projects39.

■ Since children are the most vulnerable to water-related ill-
nesses, their risk factors must be the primary consideration
in developing the drinking water standard. As such, the
US Environmental Protection Agency’s standards for lead,
nitrates and nitrites in water are specifically based on risks
to children40.

■ Solar water disinfection has proven to be an easy, low-cost,
small-scale and immediate technique for providing safe
water.

■ In Indonesia, when farmers synchronised their rice-pro-
duction system to allow rice paddies to dry out completely
during certain periods, the transmission of malaria was
drastically reduced41.

■ In Sri Lanka, the breeding of malaria-transmitting mosqui-
toes was suppressed in small rivers and irrigation canals by
regularly flushing them out42.
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Chemical Pollution and Radiation

The production and use of toxic chemicals pose a major and rela-
tively new threat to humankind and the environment. Synthetic
chemicals were virtually unknown at the turn of the last century,
but there are now between 50,000 and 100,000 of them being
produced commercially. Many of these chemicals have not been
thoroughly researched for their effects on human health43.   Rapid
industrialization, urbanization and intensified agriculture all
account for the increased chemical pollution worldwide. In cer-
tain developing countries, vast amounts of unused pesticides have
piled up in storage – some are even stored in houses – and these
can pose serious health threats.

The emissions from cars, industrial processes, waste treatment
processes, such as incinerators, hazardous materials and the exces-
sive use of pesticides and fertilisers for agricultural and domestic
purposes, all release toxic substances into the air, food or water
(see tables 3 and 4). Heavy metals and persistent organic pollu-
tants (POPs), such as polychlorinated biphenyls (PCBs), dioxins
and DDT, are of particular concern since they do not degrade in
the environment for decades and accumulate in, and are toxic to,
plants, fish, animals, and humans. These substances also can trav-
el long distances, easily moving from one medium to another in
the environment. 

The following chemical pollutants are particularly worth men-
tioning with regard to children’s environmental health. 

Pesticides

Since synthetic pesticides were first introduced in the early 1960s,
their worldwide consumption has grown markedly, with total con-
sumption reaching 2.6 million metric tons of active ingredients in
1995, increasing at about one per cent per year44. Developed
countries have been the major users of pesticides, consuming
about three-quarters of the world total45.

Environmental Threats to Children
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Pesticides are integral to agriculture and vector-control pro-
grammes worldwide, yet children are uniquely susceptible to the
health threats that they pose. Once released in the environment,
pesticides can pollute rivers, groundwater, air, soil, and food.
Human exposure occurs from breathing, drinking, eating, or
through skin absorption. 

A child’s exposure to chemicals can occur as early as the prena-
tal phase, and during infancy through breast-feeding.
Organochlorine pesticide residues present in mothers’ milk may
pose a potential hazard for breast-fed children46.  A striking exam-
ple is the presence of chemicals in the breast milk of the Inuit peo-
ples of the Arctic region. Although the region is largely free from
polluting industries, some chemicals entered the ecosystem and
accumulate at every stage on their way up the food chain: from
plants and fish to seals, whales, polar bears and humans. However,
breast milk remains the best source of nutrition for infants and is
strongly recommended by UNICEF and WHO. Therefore, it is
crucial to protect mothers from exposure to toxic agents. 

Synthetic chemicals may interfere with natural processes that
regulate growth and development. These chemicals are called
endocrine disrupters. Examples of endocrine disrupters are PCBs
and DDT. Infants are particularly at risk due to the role the
endocrine system plays in young children’s growth and develop-
ment. Research on how endocrine disrupters may damage the
ability to fend off diseases, learn, integrate socially and reproduce
is steadily advancing. 

The impact on human health from pesticide exposure depends
on a number of factors, including the kind of pesticide involved and
its toxicity, the amount or dose of the exposure, the length of expo-
sure, and the way in which the exposure occurs. Specific effects
believed to be linked to pesticide exposure are outlined in box 9. 

Lead

Although lead is naturally present in the earth’s crust, human activi-
ties bring it into air, water, food and soil in an amount up to 300
times greater than its natural occurrence47. Lead is often found in:

It is crucial to protect

mothers from exposure

to toxic agents. 
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In addition to acute pesticide poisoning that can result in
death, a growing body of epidemiological research and stud-
ies of laboratory animals suggest the possible link of long-
term exposure to certain pesticides and: 

■ Abnormal growth and development, and failure to
acquire normal organ function;

■ Endocrine/hormone disruption: certain pesticides in
very small doses may mimic or block hormones or
trigger inappropriate hormone activity, which can
cause, for example, sterility, lowered sperm counts and
breast cancer;

■ Impaired development of the nervous system that can
result in lowered intelligence and behavioural abnor-
malities;

■ Cancers, including leukaemia, sarcoma, lymphoma,
Wilm’s (malignant tumour of the kidney) and brain
cancer in children. Studies have indicated that the risk
of developing cancer might be higher if exposure to
carcinogens begins in childhood; and

■ Compromised immune system, which in children fur-
ther exacerbates the risk of infectious disease and can-
cer, thus increasing mortality rates. This is of special
concern in developing countries where people can be
simultaneously exposed to both pesticides and infec-
tious pathogens when their immune systems are
already compromised by other factors, such as malnu-
trition.

Sources: United Nations Environment Programme, United Nations
Children’s Fund,  World Health Organization, Food and Agricultural
Organization, Childhood Pesticide Poisoning: Information for
Advocacy and Action (draft), 2000; and Mott, Lawrie et al., Our
Children at Risk: The 5 worst environmental threats to their health.
Natural Resource Defense Council, New York, 1997.

Box 9: Possible Health Effects of Pesticide Exposure
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■ Air, as a result of gasoline additives;

■ Dust from soil and airborne pollutants, from agricultural
practices, or from parents who bring it into the home after
having been exposed to it at work;

■ Water from lead pipes and faucets, or from fallout from
leaded gasoline which leaches into the groundwater;

■ Food, particularly green leafy vegetables, growing near pol-
luted areas;

■ Drinks in cans which contain lead; 

■ Paints, which are the primary source of lead in homes;

■ Ceramic ware;

■ Folk health remedies with high lead content, especially in
developing countries; and

■ Lead smelters, incinerators and battery recycling plants.

Lead is a significant child health hazard. It can even be a threat
before birth. If a pregnant woman is exposed to lead, it can be
transferred to the unborn child and cause premature birth, low
birth weight, or even abortion.  Lead is toxic when ingested and
inhaled. Encountered in the environment, it enters the blood-
stream, where it reaches the kidneys and the brain and deposits in
bones and teeth. Growing epidemiological evidence suggests that
lead in a child’s body, even in small amounts, can cause distur-
bances in early physical and mental growth and later in intellectu-
al functioning and academic achievements, hindering the child’s
ability to reach full potential. Studies have concluded that there is
a direct effect of low-level lead exposure on IQ of children.
Furthermore, undernourished children are more susceptible to the
toxicity of lead and more likely to be adversely affected by lead
exposure. This may in part reflect the competition between lead
and calcium for absorption, so that diets low in calcium allow
greater lead absorption. This has significant implications for chil-
dren in poor urban communities of developing countries where
leaded gasoline is still prevalent and under-nourishment remains a

Lead is a significant child

health hazard.
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key problem. Specific effects of lead are summarised in table 3. 
Since the United Nations Commission for Sustainable

Development in 1994 called upon Governments and internation-
al institutions to take action to phase out leaded gasoline, some
progress has been made. Thirty-six countries had already phased
out the use of leaded gasoline by 1999 and this will likely rise to
55 countries by 200548.  Many of the countries phasing out the
use of leaded gasoline are in the developing world. About 78 per
cent of all gasoline sold in the world is currently unleaded and this
will likely rise to more than 84 per cent by 200549. 

Mercury

Mercury is a toxic heavy metal normally existing in liquid or
gaseous forms and found in water, air or food, most often in fresh-
water fish or on coated-seeds. Mercury occurs naturally in the
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Table 3: What is Known About Lead and Lead Poisoning?

At low levels, lead
poisoning in children
causes:

■ Reduction in IQ
and attention span;
■ Reading & learn-
ing disabilities;
■ Hyperactivity &
behavioural 
problems;
■ Impaired growth;
■ Impaired visual &
motor functioning;
■ Hearing loss.

■ Anaemia;
■ Brain, liver, 
kidney, nerve damage;
■ Coma;
■ Convulsions;
■ Death.

■ Long-term and
potentially
irreversible;
■ Intensified with
repeated exposure &
accumulation of lead
in body.

At high levels, lead 
poisoning in children
causes:

Effects of lead 
poisoning on children
can be:

Source: United Nations Children’s Fund and United Nations

Environment Programme, Childhood Lead Poisoning: Information for

Advocacy and Action, UNICEF and UNEP, New York, 1997.
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environment in very small amounts in oceans, rocks and soils, but
it also enters the environment in greater amounts through human
activities such as coal-fired power generation, waste incineration,
certain manufacturing processes, mining activities and medical
and dental uses. Mercury is also used in some common household
products including fluorescent lights, thermostats, thermometers,
and even in some children’s toys. At school, mercury may be used
in science and chemistry labs, the nurse's office and electrical sys-
tems. Methylmercury, an organic mercury compound, is more
readily absorbed by humans than elemental mercury and thus is
more toxic. 

The most common way of exposure to methylmercury is from
eating fish from contaminated areas. Methylmercury can be found
in freshwater and saltwater fish50. In January 2001, the US
Environmental Protection Agency (US/EPA) and the US Food
and Drug Administration (US/FDA) issued advice to women who
are pregnant or may become pregnant, nursing mothers and
young children to limit consumption of certain fish to one meal
per week because of a concern for mercury contamination.
Although fish can be an important source of nutrition for devel-
oping children, some fish, such as shark, swordfish, mackerel and
tuna, may contain high levels of mercury51.

Mercury is a potent neurotoxin pollutant, which passes more
easily into the brains of the foetus and young child. The develop-
ing brain is particularly sensitive to methylmercury. Depending on
the dose and exposure level, to varying degrees it can interfere with
brain development and cause mental retardation, cerebral palsy
and seizures52.  Mercury may cause cancer and damage the stom-
ach, large intestine and lung. It also may permanently harm
unborn children53.

Nitrates

Nitrate pollution is now considered to be one of the most serious
water quality problems in the world54.  Nitrogen is a basic ingre-
dient in artificial fertilisers. The use of fertilisers has been rapidly
increasing, causing excessive nitrogen loading of the environment
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on a global scale55. Global fertiliser use soared from less than 14
million tonnes in 1950 to 135 million tonnes in 199656. As a
result, nitrogen levels have risen in surface and groundwater
sources, resulting in elevated levels in drinking water supplies57.
Untreated wastewater discharge has also contributed to the nitrate
pollution of water resources. 

Nitrate absorption is most often associated with the “blue baby
syndrome” (methaemoglobinaemia). Infants under six months of
age are particularly vulnerable to high levels of nitrates in drink-
ing water. This is because nitrite (nitrate reduces to nitrite once
entering into a human body) interferes with the blood’s ability to
carry oxygen to the body tissues, resulting in a bluish colour of a
baby’s skin. Levels higher than 10 milligrams of N/litre (US
Standard) can have toxic effects on infants. Adults and older chil-
dren are able to withstand much higher levels with no risk of
methaemoglobinaemia58.

Excessive nitrates in rivers and lakes cause eutrophication in
many regions of the world, which disrupts aquatic ecosystems
through oversupply of nutrients that cause the mass growth of
algae and plants. This process eventually depletes most oxygen in
the water and kills the aquatic organisms, rendering the water
body lifeless and sterile. 

Arsenic and fluoride

Some dangerous chemicals also occur naturally in groundwater,
notably arsenic and fluoride.  In Bangladesh, high concentrations
of arsenic have been found in tube wells in 61 out of 64 districts59.
Excessive arsenic levels in groundwater are also found in some
parts of Argentina, Cambodia, Canada, Chile, China, India,
Japan, Mexico, Philippines, Viet Nam and the United States.  

Arsenic can cause severe and irreversible health effects – even in
very small amounts.  Early symptoms can range from the devel-
opment of dark spots on the skin to a hardening of the skin into
nodules, often on the palms and soles.  Over time, the symptoms
can become more pronounced and in some cases internal organs
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including the liver, kidneys and lungs can be affected60.  In the
most severe cases, cancer can occur in the skin and internal organs
and limbs can be affected by gangrene.  The damage due to arseni-
cosis in humans is irreversible. There is a need to know much
more about the health impacts of chronic and relatively low levels
of exposures to arsenic.  

Another problem is high levels of fluoride in some groundwa-
ter sources. Although fluoride is found in all waters at some con-
centration, high fluoride concentrations are found mostly in cal-
cium-deficient ground waters in certain geographical belts, such as
one along the East Africa Rift and another from Turkey through
Iraq, Iran, Afghanistan, India, northern Thailand and China61.
With large populations in developing countries directly consum-
ing groundwater, excessive levels of fluoride in groundwater pose
serious health concerns.  These range from dental fluorosis (dis-
coloured, blackened or mottled teeth) to crippling skeletal fluoro-
sis (permanent spine, bone and joint deformations). As with
arsenicosis, the damage caused by fluorosis is irreversible. 

Although the total number of people at risk with fluoride is not
known, a conservative estimate would number in the tens of mil-
lions. In India, 16 of its 32 states have been identified as endemic
for fluorosis62. Fluorosis is prevalent in large parts of China, and
is caused not only by drinking fluoride in groundwater, but also
by breathing airborne fluoride released from the burning of fluo-
ride-laden coal63. In fluoride-affected rural areas in these coun-
tries, children with dental fluorosis are a common sight, as are
severely crippled adults, illustrating the disabling effect of chronic
exposure to excessive fluoride. 

Radiation

Radiation is another type of pollution that causes adverse health
effects in children. Examples of exposure to ionizing radiation
include the Chernobyl nuclear power plant accident in 1986 and
the use of radioactive materials during war. Depleted uranium, a
weak radioactive material, is sometimes used as the heads of
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rounds fired from aircraft. During the Kosovo conflict in 1999,
about 31,000 depleted uranium rounds were fired at targets on
the ground64.  Fact-finding missions by UNEP and WHO looked
at the environmental and health impacts, respectively, of the use
of depleted uranium in the conflict. Although the missions found
no convincing evidence to indicate any health impact to people in
Kosovo, it was noted that people could come into contact with
depleted uranium by picking up objects from the ground.
Naturally, children may be particularly at risk from exposure to
depleted uranium because of their curiosity and lack of knowledge
about the contamination. 

Overexposure to ionising radiation, such as from nuclear fuels
and radioactive isotopes used in medical facilities, can induce can-
cers, birth deformities and psychiatric disorders65.  Studies of the
health impacts of Chernobyl have associated a sharp increase in the
incidences of childhood thyroid cancer with the accident66. The
investigation of brain damage in utero found evidence suggesting
retarded mental development and deviations in behavioural and
emotional reactions in children who had been exposed67.  

Radioactive pollution also includes radiation from non-ionis-
ing electromagnetic fields, such as radio waves and microwaves.
Knowledge of the potential health effects of chronic and low expo-
sure to electromagnetic fields is extremely limited. For example,
some epidemiological studies have suggested an increased risk of
leukaemia in children living near power lines. Whether this is due
to exposure to extremely low frequency magnetic fields or some
other factors in the environment has not been determined68. A
recent study has suggested that exposure to radio frequency fields
increases the incidence of lymphomas in genetically manipulated
mice, but until at least two more large studies are conducted, the
issues raised by that study cannot be fully answered69.  Most
known adverse health effects related to electromagnetic fields
occur from exposure to radio frequency fields between one MHz
and 10 GHz inducing heating in the body. Induced heating may
adversely affect the development of a foetus70.

Overexposure to 

ionising radiation, such

as from nuclear fuels

and radioactive iso-
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facilities, can induce

cancers, birth 

deformities and 

psychiatric disorders. 
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Selected facts

■ About 50 million people work on plantations in develop-
ing countries and are in direct contact with pesticides,
while over 500 million more are exposed through other
forms of agriculture71.  In Egypt, over 1 million children
between the ages of seven and 12 are hired by the agricul-
tural cooperatives to take part in cotton pest management
and are at risk of pesticide exposure72.

■ About 78 per cent of all gasoline sold in the world is
unleaded and this will likely rise to over 84 per cent by
200573.

■ Toxic poisoning in children accounts for about two per
cent of all deaths by injury in children in developed coun-
tries and about five per cent in developing countries74.

■ In the Philippines, mining waste leaching into bays,
streams, or lakes presents a serious concern. One mine
dumped 40 billion tonnes of mining wastes into the
ocean, just offshore, which resulted in elevated mercury
levels in fish 100 miles away75.  In the Amazon River
basin, at least 130 tons of mercury is released into the
environment every year from gold-mining activities at
more than 2,000 mining sites using mercury amalgama-
tion76.

Taking action

■ Communities and their governments worldwide should
phase out the use of certain toxic chemicals, such as lead
in gasoline and paint and the pesticides already banned in
industrialized countries but still used in developing coun-
tries. 

■ Local communities and their local and national govern-
ments should recognize, evaluate and act with urgency to
protect children from the effects of chemicals that are pres-
ent in the environment. This applies to all countries, but
especially to those in the developing world and in Eastern
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Europe and countries of the former Soviet Union. In those
countries the health impact of toxic exposures can be mag-
nified by the unsafe use of chemicals, the lack of awareness
about chemical risks and the effects of pollutants, and by
an interaction among toxins, malnutrition and infectious
diseases.

■ Academic institutes, research laboratories and universities
should expand toxicological studies to take into account
synergistic and multiple effects of pollutants. They should
also expand the existing bank of research on the specific
toxicological effects on children in order to set safety limits
and guidelines on a child’s vulnerabilities rather than the
current ‘average adult’ who is well nourished and healthy. 

■ Health-related research should be supported and assess-
ments carried out to determine the health impacts of spe-
cific chemicals. The international community recently
requested UNEP to undertake a global study of the health
and environmental impacts of mercury.  Among other
things this study will undertake an assessment of the cost
effectiveness of current mercury anti-pollution measures
and technologies. 

■ Communities and their local and national governments
should promote the development and use of clean energy
sources whenever possible.

Examples of what works

■ In December 2000, over 100 countries agreed to regulate
the production, import, export, disposal and use of 12
Persistent Organic Pollutants (POP) – including DDT,
polychlorinated biphenyls, dioxins and furans. Most of the
12 chemicals are subject to an immediate ban, with the
exception of an exemption for DDT when it is used to
control mosquitoes. The Convention on POPs was formal-
ly adopted and signed by ministers and other government
representatives at a diplomatic conference in May 2001 in
Stockholm and will enter into force when 50
Governments have signed and ratified it.
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■ As a result of the phasing out of lead additives in gasoline,
which was part of the agreement reached in the
Partnership for Pollution Prevention at the 1994 Summit
of the Americas, the average gasoline lead content in
North America is now among the lowest in the world77.
In the United States emissions of lead have decreased near-
ly 90 per cent over the last 20 years, mainly due to the
phasing out of leaded gasoline. A parallel decline in blood-
lead levels accompanied the phase-out of leaded gasoline
and the introduction of catalytic converters in 197378.

■ Extensive clean-up activities have recently begun in
Ethiopia, where the UN Food and Agriculture
Organization (FAO) estimates there is the largest build-up
of obsolete pesticides in Africa. Nearly 3,000 tons of obso-
lete pesticides stored throughout the country could be
leaking into the soil, polluting water supplies, and threat-
ening the health of thousands of people79.

■ More than 1 million people in Latin America, including
women and children, are involved in small-scale gold min-
ing, which involves the use of mercury. With international
support, a local NGO in Venezuela introduced an alterna-
tive mining technology, which uses less mercury and can
increase gold recovery, to Bolivar’s Caroni River region.
Gold miners participating in the project received practical
information and medical advice, in addition to learning
the technique, and continued mining with reduced haz-
ards and boosted production80.

Indoor and Outdoor Air Pollution

Air pollution – both indoor and outdoor – is a major environ-
ment-related health threat, causing a range of respiratory and car-
diovascular ailments. Unhealthy air is breathed by an estimated
1.1 billion people and claims 3 million lives a year81. 
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Chemicals found in food
and water

Chemicals found in the
home and workplace

Chemicals found 
outdoors

■ Lead from auto-
mobile exhausts
and external
paint

■ Sulfur dioxide
and oxides of
nitrogen from
industries, power
stations and auto
engines

■ Ozone and pho-
tochemical smog

■ Carbon monox-
ide from com-
bustion of fuels 

■ Cadmium, mer-
cury compounds
and other heavy
metals

■ Dioxins, PCBs
and pesticides

■ Agricultural
chemicals

■ Lead

■ Deliberate or acci-
dental food adulter-
ation

■ Nitrates in drinking
water

■ Aflatoxin and other
natural food toxi-
cants

■ Trace pesticides in
water supply, many
from agro-chemi-
cals

■ High mineral con-
tent in drinking
water

■ Aluminium

■ Arsenic in ground-
water

■ Fluoride in ground-
water

■ Copper

■ Mercury in fish

■ PCBs/dioxins in
food

■ Carbon monoxide
from combustion
of fossil fuels

■ Lead from paint

■ Tobacco smoke

■ Asbestos

■ Smoke from com-
bustion of coal,
wood or other
biomass fuels

■ Insecticides and
herbicides used
around the home 

■ Mercury

■ Radon

■ Formaldehyde
from insulation

Table 4: Examples of chemical pollutants
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Indoor air pollution

Indoor air pollution occurs when fossil or biomass fuels are used
for cooking and heating in crowded and poorly ventilated settings.
Of all forms of air pollution worldwide, indoor air pollution from
open fires or inefficient stoves is the single greatest cause of ill-
health82. 

About 2.5 billion people are dependant on biomass fuel for
cooking and heating, of whom 75 per cent are in developing
countries83.  Of this 2.5 billion population, approximately 800
million depend on agricultural residues and animal dung as
sources of fuel due to severe fuel wood shortage84. 

These people often use low-efficiency, smoky cooking stoves.
For example, the efficiency of the three-stone fire traditionally
used in many developing countries is only about 10 to 15 per
cent. The cooking stoves produce heavy smoke with fine particles,
carbon monoxide and carcinogenic compounds such as polycyclic
aromatic hydrocarbons (PAHs)85.  Measurements of indoor parti-
cle concentration in rural households of developing countries
greatly exceeded the 1987 WHO recognized guideline values and
air quality standards used in the United States and Europe89, typ-
ically by some 20 times higher87. 

Indoor air contamination is also caused by biological particles,
such as pollen, mould, the droppings of mites, insects, microorgan-
isms, as well as the non-biological particles, such as lead, carbon
monoxide, asbestos and synthetic chemicals. Women and children,
who spend the most time indoors, are the prime victims of the
resulting indoor air pollution. These dust particles contain irritants
and infectious agents that can cause or worsen ARI. Another very
important source of indoor air pollution is tobacco smoke.

Outdoor air pollution

Outdoor air pollution is a particularly serious threat to the
swelling populations of the world’s cities. With the increased com-
bustion of fossil fuels, industrial processes and growing car use,
urban populations are exposed to a long list of pollutants that
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include sulphur dioxide, nitrogen oxide, nitrogen dioxide, carbon
monoxide, ozone, lead, dioxins, suspended particulate matter and
a host of volatile organic compounds. Open burning of urban
waste with high components of plastics like polyvinyl chloride
(PVC) is also a significant source of dioxins, furans and heavy
metals in many communities. People who are poor often live close
to these sites or work in them. 

Cities in developing countries have much higher average pollu-
tant concentrations than cities in industrialized countries (see fig-
ure 6). In the late 1990s, the average annual concentration of
PM10 (small particles with diameters less than 10 microns) in
North American, Western European and Japanese cities ranged
from 30 to 45 micrograms per cubic metre. Chinese and Indian
cities, on the other hand, had averages of nearly 200 micrograms
per cubic metre of PM1089.

In addition, forest fires, whether accidental or started to clear forest-
land for agricultural purposes, have been the cause of severe smoke haze
pollution in Asia, Latin America and North America – causing serious
health concerns for children and the elderly. In addition, dust storms in
many regions of the world (especially in Central Asia), the magnitude of
which is aggravated by desertification and deforestation, represent anoth-
er significant source of outdoor air pollution.

Impact of air pollution on children
Children are most susceptible to air pollutants in the first month
of life88, particularly during episodes of severe pollution. Although
the risk declines with each passing month, air pollutants remain a
risk to children.  The health effects of air pollution depend in large
measure on the types of pollutants inhaled and the exposure level
(i.e., frequency, concentration, etc.) of the child. Estimates suggest
that up to 60 per cent of the global ARI burden of disease is asso-
ciated with indoor air pollution and other environmental factors
such as ambient air pollution and housing conditions90.  Infants
and young children, particularly girls, who are often requested to
help their mothers in household chores, are most at risk. 

Infants are exposed to pollutants while resting on the backs of

Children are most 

susceptible to air 

pollutants in the first

month of life.
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their mothers as they tend fires. Girls are exposed as they assume
their share of household cooking. In India, respiratory infections
linked to solid fuel use are estimated to cause 290,000-440,000
premature deaths a year in children under five years of age91. The
small particles in polluted air enter deep into the lungs and respi-
ratory organs, causing viral and bacterial ARI, the most severe
being pneumonia. ARI account for 67 per cent of deaths in the
world’s children from birth to 14 years92.  Irritation that would
not significantly affect adults may result in more severe obstruc-
tion and damage in a child’s lungs since they are still forming and
are more vulnerable. Childhood ARI-related death rates are high
even in nations where the infant mortality rates are low. In high-
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Figure 6: Air Pollution in cities of developing countries

Source: United Nations Centre for Human Settlements (Habitat), The
State of the World’s Cities 2001, UNCHS (Habitat) Publication Unit,
Nairobi, 2001
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income countries, ARI is the third leading cause of death in chil-
dren under four. In developing countries over 64 million cases of
ARI are reported per year93.

Indoor air pollution is not only linked to ARI. Studies in devel-
oping countries have linked exposure to indoor air pollution with
chronic respiratory diseases such as asthma (see box 10), chronic
obstructive pulmonary disease, lung cancer, stillbirths and low-
birth weight94.  Lung cancer has been found to result from long-
term exposure to cooking with coal in China95.  Outdoor air con-
tamination can also cause pulmonary irritation, interfere with
foetal growth and infant development, impair lung functions,
exacerbate viral infections, bronchitis and pneumonia and worsen
heart problems, asthma and emphysema.

Adults who smoke can also put children at risk for tobacco-relat-
ed illnesses. Environmental tobacco smoke (ETS) has been linked
to a number of serious health problems in children, including upper
respiratory infections, chronic coughs, asthma, chronic ear infec-
tions and sudden infant death syndrome96.  A 1997 study also con-
nected ETS to abnormal cholesterol levels in children. It found that
children who were exposed to environmental tobacco smoke at
home had high-density lipoprotein cholesterol levels – the so called
“good” cholesterol - as much as 10 per cent lower than the levels of
children who came from non smoking households97.

Selected facts 

■ Sixty per cent of deaths caused by acute respiratory infec-
tions (ARI) occur in children under 15 years of age, main-
ly in low and middle-income countries. Globally, this
amounts to an estimated 2 million deaths among children
and to over 64 million reported cases of ARI. It is the sec-
ond leading cause of disease for children under four years
of age in these countries99.

■ Outdoor air pollution causes more than 50,000 premature
deaths and 400,000 new cases of chronic bronchitis per
year in 11 East Asian cities alone100. 
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■ It has been estimated by the World Bank, which is provid-
ing technical assistance to Bangladesh to cut lead poison-
ing, that the country could avoid 15,000 deaths and save
$200 million to $800 million annually by reducing air
pollution in the cities of Dhaka, Cittagong, Rajshehi and
Kluna101. 

■ In the United States, the number of children with asthma
has doubled in the past 15 years and there is now an esti-
mated one in 15 children under age 18 who has asthma102.

■ As a result of forest fires in Indonesia in 1997-98 it is gen-
erally believed that the health of approximately 20 million

Environmental Threats to Children

In developed countries, asthma is the leading chronic disease
among children. In the United States alone, it affects 4.8 mil-
lion children under the age of 18 and asthma-related hospi-
talization and death rates are increasing. 

Air pollution, both indoor and outdoor, is one of the trig-
gers for asthma episodes. A recent study was able to associate
high concentrations of ozone in the air with the development
of asthma in children exercising outdoors98.

Indoor air pollution in developed countries can be attributed
to factors such as: 

■ Increased use of household chemicals; 

■ Use of synthetic building and furnishing materials; 

■ Increased insulation and decreased ventilation; and 

■ Tobacco smoke. 

Sources: Morain, Claudia et al., “Understanding Asthma”, Health

Management Bulletin-Information for Asthma Patients and Their

Friends, American Medical Association (Division of Clinical

Immunology & Allergy, Children’s Hospital), Los Angeles, 1997.

Box 10: Asthma
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people in the region was adversely affected by the smoke,
particularly through upper respiratory tract infections and
asthma. Skin and eye diseases were also prevalent103.

■ In some parts of Europe and Central Asia, the concentra-
tions of nitrogen oxides and particulate matter are up to
three times higher than the WHO recommended levels104.  

■ In 1994 it was estimated that in developing countries, over
80 per cent of children from urban areas between the ages
of three and five years of age and 100 per cent under two
had average blood levels of lead exceeding the threshold of
10 µg /dl set by the U.S. Centers for Disease Control and
Prevention105.  

Taking action

■ Air pollution control regulations should be enforced in
cities, especially phasing out leaded gasoline, controlling
pollution from coal-fired boilers and substituting cleaner
or renewable energy for fossil fuels. 

■ Sustainable energy use should be promoted to alleviate
energy problems in rural and urban developing areas, such
as dissemination of improved cooking stoves, development
of alternative, environmentally sound household energy
sources, improvement of kitchen ventilation and commu-
nity forestry.

■ Environmental management strategies should be com-
bined with improved nutrition, clean water, adequate sani-
tation, prenatal health care, immunization programmes
and early childhood care programmes. These measures will
help prevent low birth weight, strengthen children’s natu-
ral defence mechanisms and help protect them from ill-
nesses and disease. 

■ More research should be conducted to better understand
the relationship between childhood illness and air pollu-
tion, in order to formulate integrated health and environ-
ment approaches, which reduce childhood exposure to air
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pollutants. ARI, particularly pneumonia in young chil-
dren, can be reduced effectively by environmental and
nutritional improvements.

Examples of what works

■ The most successful sustainable energy projects in the field
are those that support greater income-generating projects
and economic opportunities, mainly for women. For
example, in Mali, a recent project trained women’s groups
to operate diesel generators as formal businesses. They
became energy entrepreneurs, selling energy, which in turn
increased economic activity in the community106.

■ Cars using alternative energies are being developed and are
now being introduced to the mass market. Electric, hybrid
electric, compressed natural gas and fuel cell vehicles are
likely to be available to consumers in the near future107. 

■ Alternative cooking stoves that are more energy efficient
and promote a shift from using traditional fuels (wood
and charcoal) and significantly reduce exposure to indoor
air pollution must be encouraged. In areas where these
stoves are not yet available, some community leaders are
promoting the use of a cooking window or a chimney as a
way of evacuating smoke from the cooking area.

Natural Resource Degradation

Currently, there is enough food to feed the world; yet, 149 million
children are still malnourished108.  A nutritionally adequate diet
for the world's rapidly growing population will necessitate tripling
food production over the next 50 years109.  This task will be an
enormous challenge in the face of growing environmental degra-
dation and contamination – two factors that often compromise
household food security and health, especially for children. 
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Land degradation

The distribution of fertile soils and favourable growing conditions
does not match that of the world’s population. Global projections
for food supplies by region suggest that future problems will be
mainly concentrated in sub-Saharan Africa and South Asia110. The
worldwide loss of arable land is exacerbated by land and natural
resource degradation caused by a series of processes and human
activities, such as deforestation, desertification, soil erosion, over
grazing, over-use of fertilisers and pesticides, lack of watershed
management, excessive withdrawal of groundwater, pollution,
poor land-use planning and uncontrolled dumping of wastes.
Moreover, the rising demand for meat, fish, poultry and dairy
products encourages farmers to raise livestock, displacing subsis-
tence food crops for growing fodder and feed crops for animals,
hence, making less efficient use of the land111.

Fisheries

Nearly 1 billion people depend on fish as their primary source of
protein112.  For them, increasingly difficult times lie ahead. The
degradation of coastal marine environments, the modification and
destruction of habitats, over-fishing and pollution have com-
pounded the overexploitation of an estimated 70 per cent of
marine fisheries (see figure 7), causing catastrophic reductions of
annual harvests for local fishing communities throughout the
world. 

Selected facts

■ Nearly 30 per cent of the world’s population suffers from
one or more of the multiple forms of malnutrition113. 

■ 149 million children are malnourished, two thirds of them
in Asia. The absolute number of malnourished children
has increased in Africa114.

■ In Africa, only North Africa has been able to make major
increases in the per capita calorie supply. Land degradation
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and drought are important causes of the decline in south-
ern Africa115.

■ Roundworm, whipworm and hookworm (helminth dis-
eases) affect about 400 million school-age children
throughout the world116.

Impacts of natural resource degradation

Millions of children under five die each year in developing coun-
tries mainly from preventable diseases. It is estimated that half of
these deaths are either directly or indirectly attributable to malnu-
trition117.  Foetal development also hinges on the mother's nutri-
tional status. Under-nutrition during pregnancy and in early
childhood can adversely affect physical and behavioural develop-
ment, with short- and long-term consequences (see figure 8).
Maternal anaemia (iron deficiency), which is often linked to pro-

50%
Fully exploited

50%
Moderately
exploited

6%
Underexploited

2%
Recovering

6%
Depleted

15%
Overfished

Figure 7: Marine fisheries

Source: Food and Agriculture Organization at

http://www.unep.ch/earthw/em17.htm
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tein energy deficiency, renders the mother more vulnerable to dis-
eases and increases her chances of giving birth to lower birth-
weight babies. Low birth-weight babies are vulnerable and more
likely to die at an early age or face severe physical and develop-
mental problems during infancy and beyond. Land degradation
and natural resource depletion can contribute to malnutrition.

Malnourished children can be listless and have slow social and
cognitive development, which can lead to poor school perform-
ance and disadvantages in later adult life. Furthermore, childhood
micronutrient deficiency (vitamin A, iron) can retard child
growth, increase the duration and severity of illness and render
children more sensitive to toxic agents at lower levels. 

Millions of children

under five die each year

in developing countries

mainly from preventable

diseases.

Reduced capacity care for baby

Adolescent stunted

Baby low birth rate

Child stunted

Elderly malnourished

Woman malnourished

Pregnancy 
low weight gain

Higher mortality rate

Impaired mental development

Increased risk of adult chronic disease

Untimely / inadequate weaning
Frequent infections
Inadequate food, health and care

Reduced mental capacity

Reduced mental capacity

Higher maternal mortality
Inadequate food, health and care

Inadequate food,
 health and care

Inadequate 
catch-up growth

Inadequate 
foetal nutrition

Inadequate food, health and care

Figure 8: Consequences of malnutrition and its intergenerational cycle

Source: Administrative Committee on Coordination / Sub-commitee on
Nutrition (ACC/SCN) (2000); Low Birthweight: report of a meeting in
Dhaka, Bangladesh on 14-17 June 1999. Eds. Pojda J. and Kelly L. Nutrition
Policy Paper #18, Geneva, 2000.
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Research suggests that child growth can be harmed in unhy-
gienic surroundings even before acute infections occur. It is
believed that early childhood nutritional deficits coupled with an
unsanitary environment lead to impaired growth and a failure to
maximize genetic potential. Even if a child is not obviously sick,
an unclean environment poses a constant threat to the immune
system. Nutrients from food that should help a child to grow are
instead used by the body to support its immune system, thus
impairing growth. 

A hungry child is a weak child. A weak child is a sick child.
Frequent illness will almost surely result in physical weakness and
nutritional deficiency. Consequently, poor nutritional status fur-
ther weakens a child’s immune system, making the child all the
more susceptible to diseases and pollutants. For example, frequent
and prolonged diarrhoea episodes are important contributors to
malnutrition and malnutrition increases susceptibility to more
severe diarrhoea, and, in turn, increases the likelihood of death
due to this ailment118.   The cycle of “malnutrition ➔ infection ➔
malnutrition” (see figure 9) pushes children down the spiral of
poor growth and early death. This vicious spiral can, to a large
extent, be prevented. Environmental management strategies can
have an important contribution to make in this regard.

Moreover, the amount of energy and time spent by women and
children, especially girls, collecting water, fuel and fodder is pro-
portional to the abundance of natural resources. Often, girls will
be forced to abandon school in order to meet their family’s needs
for these resources. All in all, environmental degradation intensi-
fies the drudgery of women and children, further undermining
their health and nutritional status.

Helminth diseases

The contamination of land and vegetables along with poor sanita-
tion and hygiene is associated with another important problem for
children – helminth diseases. Hundreds of millions of school-age
children throughout the developing world are currently infected
by roundworm, whipworm and/or hookworm, which cause
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helminth infections. Coming into contact with soil or vegetables
that contain the eggs or young worms of these parasites infects
children. The highest rates of roundworm and whipworm infec-
tions are found in the groups five to nine and 10 to 14 years
old119.

Worms consume the nutrients from the children they infect.
Hence, the infected children are robbed of nutrients needed for
their young bodies to grow, which, in turn, triggers or aggravates
malnutrition, retards physical development, and stunts growth.
These parasites destroy the tissues and organs they live in, causing
pain and various health problems. Roundworms cause structural
problems in the small intestine in children and also cause serious
pulmonary disease in children. Severe whipworm infections are
associated with high incidence of dysentery, chronic colitis,
anaemia and growth retardation. Hookworm infections cause iron
deficiency anaemia and may result in minor infections developing
into severe anaemia in children and adolescent girls120. 

Taking action

■ Communities and governments should strengthen support
to programmes that reinforce local food systems, where
possible, through measures to combat desertification.
They should promote sustainable agricultural practices,
water resource management and integrated pest manage-
ment to minimise artificial pesticide use, encourage rural
and urban kitchen gardens and give favourable economic
incentives to farmers and low-income households (such as
micro-credits). 

■ Communities and governments should alleviate the
impacts of environmental degradation on women and chil-
dren. An example of how this could be done is through
supporting or strengthening water supply, agro- and social
forestry, household energy and fuel-efficient stove projects.
The participatory role of the community should be
strengthened. 

Environmental Threats to Children
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5)  Age six: lack of energy
and poor school perform-
ance. Helminth diseases.

6)  Teenager to adult: low-paid
job, or lack of strength, cannot
obtain adequate diet.

7)  Adult: poor
diet and heavy
workload for
pregnant 
mothers.

Figure 9: The most vulnerable

1) New born:
underweight

2) Birth to six months: protection from breast
milk, but mothers sometimes overworked
and undernourished 3) Six months to two

years: poverty and
lack of parental
knowledge can mean
inadequate solid foods
and unhygenic living

environment.

4) Age three: listless child does
not demand stimulation needed
for development. Frequent
infections due to weakened
immune system and unsafe
environment.

Source: Adapted from United Nations Environment Programme and
United Nations Children’s Fund, The State of the Environment 1990:
Children and the Environment, UNEP and UNICEF,  New York, 1990.

■ Individuals and families can prevent helminth infections
through proper management of human faeces and good
hygiene so as not to pollute the ground or drinking water
at the source and in the home.

■ Individuals and their communities can promote health
and hygiene education in schools.

■ Schools should provide safe water and sanitary facilities to
break the worm transmission routes.

■ Three basic interventions are known to reduce helminth
infections: for achieving sustainable results, drug treatment
should be provided in combination with sanitary improve-
ment and health education.

UNEP Layout 2  4/2/02  22:55  Page 82



83

Environmental Threats to Children

Examples of what works

■ Fifty per cent of the women and children of Bangladesh
suffer from vitamin A deficiency – a condition that has
been linked to growth retardation, blindness, increased
susceptibility to infections, and sometimes death. It also
increases the risk of maternal-infant transmission among
HIV-positive women. To address this challenge, a commu-
nity organization developed a home gardening assistance
programme to promote year-round gardening and the
diversification of fruit and vegetable varieties that are rich
in vitamin A. This programme has also increased overall
food intake of the targeted families and provided them
with extra income from selling part of their fruit and veg-
etable production121.

■ In the Mysore District of Karnataka, India, most families
are landless or small-land holders. With international sup-
port, a local NGO initiated a small project in 1991 to
promote reforestation and horticulture. By 1999 the par-
ticipating 100 families had substantially improved their
livelihoods with diverse, ecologically sound activities,
including developing vegetable gardens and mango and
cashew orchards. They also are composting, growing tuber
crops under the trees and processing and marketing their
products in local markets. As a result, children in this
community are better nourished and are enjoying a cleaner
environment122.

■ The Indian farmers of Oaxaca, Mexico have been produc-
ing coffee for more than 120 years. In 1984, 17 communi-
ties wanted to break free from corporate intermediaries
and the persistent side effects of the pesticides. They
formed an organization, called the Union of Indian
Communities of the Isthmus Region (UCIRI), and elected
to produce their coffee organically. Today, international
inspections take place twice a year and the group is export-
ing its organic coffee to several European countries,
Canada, the United States and Japan. More than 250
organizations of small farmers are involved and more than
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3,500 families have tripled their income (from a yearly
income of US$ 280 in 1983 to US$ 860 in 1999). They
have a higher yield of coffee, corn and bean production by
means of organic management. Furthermore, UCIRI has
initiated health care services, cooperative stores, improved
housing, and built a training facility that educates young
people from around the country in organic farming
methodologies. The model has been documented and is
now being replicated in other areas of the country, includ-
ing Chiapas, Guerrero and Puebla. The entire project was
done without any donations, only credit123.
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At the dawn of the third millennium, a powerful and
complex web of interactions is contributing to unprece-

dented global trends in environmental degradation. These forces
include rapid globalization and urbanization, pervasive poverty,
unsustainable consumption patterns and population growth.
Often serving to compound the effects and intensity of the envi-
ronmental problems described in the previous section, global envi-
ronmental challenges require concerted responses on the part of
the international community. Global climate change, the deple-
tion of the ozone layer, desertification, deforestation, the loss of
the planet’s biological diversity and the transboundary movements
of hazardous wastes and chemicals are all environmental problems
that touch every nation and adversely affect the lives and health of
their populations. As with other environment-related challenges,
children are disproportionately vulnerable to and suffer most from
the effects of these global trends. 

Moreover, all of these global environmental trends have long-
term effects on people and societies and are either difficult or
impossible to reverse over the period of one generation. Unless

4 Global Environmental
Problems
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effective global actions are taken early, we will end up plundering
our children’s heritage and future in an unprecedented way. This
chapter describes five major global environmental problems and
points to the potential impact on children and future generations.

Climate Change

It is now widely recognized that global warming over the past 50
years is largely due to human activities that have released green-
house gases into the atmosphere. The most recent assessment
report by the Intergovernmental Panel on Climate Change
(IPCC) concludes that the global average surface temperature has
increased by about 0.6°C during the 20th century. 

The seemingly small rise of mean temperature is already show-
ing adverse effects. One of the consequences has been a rise in the
global average sea level1.  Another effect has been more frequent
and intensified droughts in recent decades in parts of Asia and
Africa. Additionally, in most mid and high latitudes of the
Northern Hemisphere continents, precipitation has increased by
0.5 to 1.0 per cent per decade in the 20th century2. 

The world’s emissions of greenhouse gases, notably carbon
dioxide, continue to increase. The most recent estimates are that
atmospheric concentrations of the greenhouse gas carbon dioxide
(CO2) will double or triple pre-industrial levels by the end of this
century. As a result, global surface temperature is expected to
increase by 1.4 to 5.8 degrees Celsius from 1990 to 21003.  

The repercussions of climate change will disproportionately
affect those who are least able to adapt – the poor and the most
vulnerable sections of society, including children. For example,
scientists project that this level of warming could, among other
things:

■ Greatly exacerbate the range, frequency and intensity of
natural disasters, from flooding, to droughts, to torrential
rains, ice-storms, tornadoes and hurricanes; 
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■ Cause sea levels to rise by between nine and 80 centime-
tres by 21004, due to the expansion of warming waters
and the melting of polar icecaps and other glaciers, which
in turn may produce deadly flooding in many low-lying
areas and small island States, displacing millions from their
homes;

■ Increase the number of environmental refugees resulting
from weather-related disasters;  

■ Augment the risk of disease migration and disease out-
breaks; and

■ Render large areas of the world “uninsurable” due to the
magnitude of property damage from disasters. 

It is widely recognized that climate change, by altering local
weather patterns and by disturbing life-supporting natural systems
and processes, has significant implications for human health.
While the range of health effects is diverse, often unpredictable in
magnitude, and sometimes slow to emerge, children remain
among the most vulnerable to these threats. 

Higher temperatures, heavier rainfall, and changes in climate
variability would encourage vectors of some infectious diseases
(such as malaria, schistosomiasis, dengue fever, yellow fever and
encephalitis) to multiply and expand into new geographical
regions, intensifying the already overwhelming threats to children
from such diseases. 

There is also evidence that El Niño – a vast natural climatic
phenomenon that can bring intense floods and droughts in many
parts of the globe – is becoming more frequent as a result of glo-
bal warming and could further aggravate health problems in many
parts of the world. Excessive flooding is, for example, a prime
cause of cholera and other water-borne and food-borne infections
to which children are particularly susceptible. 

While heavy rains will become more frequent, there will also be
more periods of drought and increased spreading of the deserts.
Scientists predict that a lack of rain, warmer temperatures and
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increases in evaporation could have severe implications in terms of
water availability and food security, reducing crop yields in Africa,
further compromising child nutrition5. 

There are also numerous health effects, both in terms of disease
and injury, associated with extreme weather events, such as heat
waves, storms and floods. Extreme weather events can exacerbate
health issues such as asthma and respiratory problems due to wors-
ening air pollution, precisely those diseases that most significantly
burden children. 

The international response to this issue is embodied in the
1992 United Nations Framework Convention on Climate
Change (UNFCCC) and its 1997 Kyoto Protocol. The
Convention sets principles and an agenda for action with the ulti-
mate objective of stabilizing greenhouse gas emissions in the
atmosphere at safe levels. It provides for: cooperation and
exchange of information; leadership by industrialized countries in
modifying long-term emission trends; financial and technological
support for the efforts of developing countries; and responses to
vulnerability. The UNFCCC has been in force since 1994 and,
with over 180 countries having ratified it, is accepted nearly uni-
versally. On the other hand, while 80 countries have signed the
Kyoto Protocol, which sets legally-binding emissions reduction
targets for developed countries (5.2 per cent below 1990 levels on
average in the period from 2008 to 2012), fewer than 50 countries
have ratified it as this book goes to press. For the Kyoto Protocol
to enter into force and become legally binding it has to be ratified
by 55 countries, including those industrialized countries repre-
senting at least 55 per cent of the total 1990 carbon dioxide emis-
sions from this group. However, of those countries that have cur-
rently ratified the Protocol, none are among the world’s largest
emitters.

Efforts are continuing to have the Kyoto Protocol enter into
force as early as August 2002. Headway has been made, particu-
larly following meetings in July 2001 in Bonn, Germany and
November 2001 in Marrakesh, Morocco. Governments (with the
US declining) agreed to detailed rules for the implementation of
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the Protocol, particularly on dealing with financial and techno-
logical support to developing countries, compliance, reporting,
and the Protocol's implementing mechanisms, which include
emissions trading, joint implementation, and investments in clean
technologies in developing countries.

Ozone Layer Depletion

Ozone in the atmosphere’s upper layer, the stratosphere, protects
humans, animals and plants from the damaging effects of UV-B
radiation from the sun. Without it, all life on earth would cease to
exist. However, the use of chlorofluorocarbons (CFCs) and other
ozone-depleting substances (ODS) are slowly eating away at the
stratospheric ozone layer, creating a major potential health hazard.
While the concentrations of ODS in the lower atmosphere peaked
in about 1994 and is now slowly declining due to worldwide
efforts to phase out the use of CFCs and other damaging sub-
stances, significant health threats relating to ozone depletion per-
sist. 

Past (and current) emissions of ODS result in increases of ultra-
violet radiation reaching the Earth’s surface which can pose sever-
al health effects6: 

■ Increase of melanoma and non-melanoma skin cancers;

■ Cause or acceleration of eye cataracts development; 

■ Reduce effectiveness of the immune system;

■ Impact on nutrition (e.g. reduced plant yield);

■ Damage to ocean ecosystems and reduced fish yield (by
killing microbial organisms in the ocean).

Skin cancer is the most worrisome health impact of ozone
depletion. Overexposure to the sun’s harmful ultraviolet (UV)
light may damage children’s skin. Recent studies indicate that
excessive sunburns experienced by children 10 to 15 years of age
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increase by threefold the chance of developing malignant
melanoma, the most deadly kind of skin cancer, later in life7.   In
Europe, evaluations of ultraviolet-related skin cancers suggest that,
despite the decline in ODS concentrations, skin cancer incidences
will not begin to fall until about 2060.

The international response to this issue is embodied in the
Convention for the Protection of the Ozone Layer, which was
concluded in Vienna in 1985. The Vienna Convention set an
important precedent because nations for the first time agreed in
principle to tackle a global environmental problem before its
effects were felt. The Convention’s 1987 Montreal Protocol on
Substances that Deplete the Ozone Layer has been remarkably
successful.  Production of the most damaging ozone-depleting
substances was eliminated, except for a few critical uses, by 1996
in developed countries and should be phased out by 2010 in
developing countries. Thanks to these measures, it is currently
estimated the CFC concentration in the ozone layer is expected to
recover to pre-1980 levels by the year 2050.

Desertification

Desertification, resulting in part from deforestation, is a signifi-
cant threat to the arid, semi-arid and dry sub-humid regions of the
world – which account for 40 per cent of the Earth’s land surface.
Throughout the world, drylands still provide much of the world’s
food in the form of grain and livestock, yet close to 70 per cent of
the world’s drylands are degraded8, thus diminishing the produc-
tive land per capita and decreasing food security. The most com-
mon forms of unsustainable land use are over-cultivation, over-
grazing, deforestation and poor irrigation practices. These suscep-
tible soils – mainly located in the savannahs of Africa, the Great
Plains and the Pampas of the Americas, the Steppes of southeast
Europe and Asia, the outback of Australia and the margins of the
Mediterranean – are particularly vulnerable due to the fact that
they recover very slowly from disturbances and further deteriorate
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due to rain and wind erosion and chemical and physical deterio-
ration of the soil structure.

More than 250 million people are directly affected by desertifi-
cation and 1 billion people in more than 100 countries are at risk9.
These people include many of the world's poorest and most mar-
ginalized citizens. In Africa, land degradation is threatening eco-
nomic and physical survival. Recurrent droughts increase soil
degradation problems, which, in turn, magnify the effect of
drought, both of which enhance the conditions that can cause
widespread famines. The consequences of desertification include:
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Figure 10: The health impacts of desertification

Menne, B. and R. Bertollini, ‘The Health Impacts of Desertification and
Drought’, WHO in United Nations Convention to Combat Desertification
in Those Countries Experiencing Serious Drought and/or Desertification,
Particularly in Africa (UNCCD), Down to Earth: Newsletter of the
UNCCD, No. 14, December 2000.
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■ Reduction of the land’s natural resilience to recover from
climatic disturbances;

■ Reduction of soil productivity;

■ Damaged vegetation cover, such that edible plants can be
replaced by non-edible ones;

■ Increased downstream flooding, reduced water quality,
sedimentation in rivers and lakes and siltation of reservoirs
and navigation channels;

■ Aggravated health problems due to wind-blown dust,
including eye infections, respiratory illnesses, allergies and
mental stress;

■ Undermined food production; and

■ Loss of livelihoods compelling affected people to migrate.

These issues are addressed in the UN Convention to Combat
Desertification in Those Countries Experiencing Serious Drought
and/or Desertification, Particularly in Africa (UNCCD), which
entered into force in December 1996, and to date has been rati-
fied by 179 countries. The Convention is implemented through
action programmes, which at the national level address the under-
lying causes of desertification and drought and identify measures
to prevent and reverse it.

Deforestation 

More than 110 million hectares of forest, about 11 million
hectares a year, disappeared during the 1990s. Most of this loss
was in developing countries. About 45 per cent of the world’s orig-
inal forests are gone10.   Major causes of deforestation and forest
degradation lie outside the forest sector and include the need to
create agricultural land and to harvest fuel wood for food and
energy. Approximately half of the wood harvested in the world is
used as fuel wood and charcoal, mostly in developing countries. In
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developed countries the main uses are for industrial products. The
alarming rates of deforestation and the associated loss of environ-
mental resources, social and cultural traditions – alongside the loss
of the economic and productive capacity of forestland – account
for the fact that forest preservation is now a major priority on the
national, regional and global policy and political agendas. 

The removal of trees decreases the ability of the soils to absorb
and retain water; thus contributing to the depletion of the
groundwater aquifers, which supply about one-third of the world’s
population. Aquifers are the sole source of water for many rural
communities worldwide11.   Cleared lands stripped of their tree
cover also are more susceptible to:

■ Erosion, which degrades fertile lands and silts waterways,
lakes, rivers and coastal waters, thereby degrades water
quality for human consumption and disrupts ecosystem
processes by choking fish hatcheries, coral reefs, etc.;

■ Decreased groundwater recharge because the barren soils
do not infiltrate water as effectively;

■ Increased malaria transmission, bearing in mind that 90
per cent of the malaria disease burden is linked with
underlying environmental factors12, and claims some
750,000 children under five annually13; and

■ Desertification and drought (see previous section).

Deforestation is also intrinsically linked to the loss of biodiver-
sity as original rain forests host numerous species of precious fauna
and flora (see next section). The significance of protecting rain
forests for children cannot be overemphasized. Food security and
sustainability of livelihoods as provided by forests are critical to
child development. Forests also offer climatic and water resource
conservation benefits that directly impact child health. The rich
medicinal resources stored in forests are another link to children’s
welfare.

International efforts in this realm were undertaken through the
Intergovernmental Panel on Forests (IPF) and its successor the
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Intergovernmental Forum on Forests (IFF). Recently, the interna-
tional community decided to establish the United Nations Forum
on Forests (UNFF), as a new subsidiary body of the United
Nations Economic and Social Council (ECOSOC), which is
expected to contribute significantly to advancing consensus-build-
ing on the many complex issues related to forests.

Loss of Biodiversity

One hundred and fifty years ago, the Native American leader,
Chief Seattle, is reported to have said we humans are but a thread
in the web of life. He added, whatever we do to the web, “We do
to ourselves.”

The web is unravelling at an increasing rate. Both plant and
animal species have been disappearing at 50 to 100 times the nat-
ural rate, due to such factors as the large-scale clearing and burn-
ing of forests, over-harvesting of plants and animals, indiscrimi-
nate use of pesticides, draining and filling of wetlands, destructive
fishing practices, air pollution and the conversion of wild lands to
agricultural and urban uses. Recent studies suggest that this high
rate of extinction will accelerate even faster, taking an increasing
number of living plants and animals away from us forever. 

This species loss and ecosystem disruption is causing a complex
range of circumstances with consequences to human health. In
response, governments and communities worldwide are now con-
cerned with the purification of air and water, maintenance of soil
fertility, mitigation of floods and droughts, detoxification and
decomposition of wastes, maintaining concentrations of vital gases
and water vapour in the atmosphere, and controlling infectious
agents in the environment. In addition, the loss of biodiversity
obstructs the discovery of new medicines to treat various diseases.

Another emerging modern health concern is biosafety and the
effects of advances in and increased use of biotechnology to genet-
ically modify foods. Public concern about the health and ecologi-
cal risks of foods made with biotechnology has intensified in
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Europe and has spread rapidly to other parts of the world, includ-
ing the United States. Proponents contend that biotechnology
could help feed the developing world, cut costs, and reduce the
need for pesticides. Detractors say the health risks of the emerging
technology are unclear and the environmental hazards potentially
alarming. Research is proceeding in order to respond to the many
health and environmental questions raised and to guide eventual
biotechnology regulations. 

The United Nations Convention on Biological Diversity
(UNCBD), which was adopted at UNCED in 1992 and has since
been ratified by more than 175 countries, establishes three main
goals: the conservation of biological diversity, the sustainable use
of its components, and the fair and equitable sharing of the bene-
fits from the use of genetic resources. In May 2000, the
Convention’s Cartagena Protocol on Biosafety was opened for sig-
nature. The Protocol seeks to protect the planet’s species and
ecosystems from the potential risks posed by living modified
organisms, commonly referred to as genetically modified organ-
isms, and to establish an advanced informed agreement procedure
for ensuring that countries are provided with the information nec-
essary to make informed decisions before agreeing to the import
of such organisms. The Protocol has been hailed as a breakthrough
from a health and environment perspective in that it is the first
global treaty that formally enshrines the “precautionary
approach”, as set forth in the 1992 Rio Declaration on
Environment and Development, as a principle of international
environmental law.
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While the linkages between children and the envi-
ronment have been acknowledged at the interna-

tional level, including in Agenda 21 and the 1990 Programme of
Action of the World Summit for Children (see box 1), sustained
progress can only be made if individuals strive together for con-
certed action. Governments, the United Nations system, civil soci-
ety and the private sector need to work together to foster intersec-
toral cooperation at all levels to promote safe environments for
children. If at each level of action, policies and strategies are tai-
lored to specific realities and are designed to complement each
other, real and cost-effective synergies will be achieved. 

To follow up the information offered in the previous chapters
with a call to action, this chapter presents a set of broad recom-
mendations to stimulate discussion and intensify action.

5 Recommendations
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Local Initiatives

Community participation and actions at the local and household
level are critical because this is where children’s health and well-
being are first and directly influenced by environmental problems.
A safe immediate environment for children depends largely on
how well communities and families can manage problems, such as
a lack of safe drinking water, unsanitary excreta and refuse dispos-
al, smoky indoor air, crowded living spaces and degraded natural
resources.

At this level, environmental health interventions must be very
specific, concrete and results-oriented. In addition to the examples
of possible local initiatives that were included in chapter 3, below
are several suggestions that can be taken by communities and those
supporting them in local and national governments, regional part-
nerships, international organizations and civil society.

At the local level there is a need to:

■ Build community capacity (namely, municipalities) to sus-
tainably manage local resources, particularly the essential
resources of drinking water and fuel wood. In practical
terms, community environmental management aimed at
preventing diarrhoeal diseases, malaria and acute respirato-
ry infections (ARIs) – three of the primary child killers –
involve actions which inhibit, interrupt, and reduce the
generation, transmission, and exposure to disease agents.
Examples of possible community- and household-level
interventions for reducing incidences of these diseases can
be found in table 5. 

■ Support community-based environmental care in partner-
ship with local NGOs. Activities such as planting trees,
vegetable gardening, protecting water sources, building
sanitary latrines, recycling and composting domestic
wastes, terracing slopes, etc. can both improve local envi-
ronmental quality and directly benefit children and fami-
lies. 
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Inhibit generation of
disease agents

Interrupt transmis-
sion of disease agents

Preventing
diarrhoeal
disease

■ Proper mainte-
nance of water
supplies

■ Protection of
food supply

■ Proper food
storage

■ Excreta disposal

■ Protection of
drinking water

■ Disposal of 
contaminated
food 

■ Hand washing
■ Reduction of

solid waste
■ Corralling live-

stock to limit
transmission

■ Reduction of fly
breeding sites

■ Purification of
drinking water

■ Proper cook-
ing time and
temperature

■ Proper infant
feeding prac-
tices

■ Personal pro-
tection, e.g.
wearing shoes

Preventing
malaria

■ Application of
larvicide

■ Reduction of
breeding sites

■ Appropriate
agricultural
practices

■ Proper mainte-
nance of water
supplies

■ Vector diver-
sion

■ Residual spray-
ing

■ Surveillance/
early treatment
to reduce dis-
ease reservoir

■ Domestic pro-
tection, e.g.
screening

■  Personal pro-
tection, e.g. bed
nets, protective
clothes, repel-
lents

Preventing
ARIs

■ Use of alterna-
tive clean ener-
gy and fuels

■ Reduction of
burning of solid
waste

■ Reduction of
agricultural
burning

■ Improvement
in household
ventilation

■ Use of efficient,
vented house-
hold stoves

■ Street sweeping

■ Reduction of
activity on high
pollution days

■ Transfer of
cooking fires
outdoors

■ Keeping chil-
dren away from
smoky stoves

Reduce exposure to
disease agents

Table 5: Matrix of Possible Community- and Household-Level 
Interventions for Reducing Incidences of Diarrhoea, Malaria and ARIs
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■ Promote hygiene awareness and education for a sustainable
future using formal and informal channels. Hygiene edu-
cation can help family members and children establish
hygienic behaviour so as to block or at least reduce harm-
ful environmental agents – particularly biological ones –
from entering a child’s body. Environmental education, if
tailored to local situations, will increase mothers’ and chil-
dren’s knowledge and ability to protect themselves from
environmental hazards. In rural developing areas where lit-
eracy rates are usually low, hygiene education and environ-
mental education can be combined and integrated into lit-
eracy efforts.

■ Increase attention to family-level activities in children’s
environmental health projects. In most cases, simple and
low-cost options exist for parents to take action aimed at
lessening environmental risks to their young children.

■ Support and build the capacity of parents – both mothers
and fathers - in fulfilling their responsibility for providing
quality care to their children. Parents should have easy
access to up-to-date and correct information on childcare,
including children’s environmental health issues. There is a
need to ensure that adequate care is provided to disadvan-
taged children in a family, such as a girl child who often
experiences gender discrimination or a disabled child.

Note: This chart lists environmental health contributions to an integrated

approach to child and maternal health. Other components not mentioned

include immunizations, oral rehydration, breastfeeding, safe delivery, birth

spacing, micronutrients, and prompt diagnosis and treatment.

Source: Environmental Health Project (sponsored by United States Agency

for International Development), “Prevention: Environmental Health

Interventions to Sustain Child Survival”, Applied Study No. 3.

Environmental Health Project, Washington, D.C., 1997.
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■ Encourage and support children and youth to participate
in local environmental management activities, including
identifying and monitoring environmental problems and
how they relate to livelihoods and taking action to combat
specific threats.  Environmental education through infor-
mal and formal channels can significantly enhance life
skills of children. It provides children with environmental
knowledge and engenders respect for the world and their
role and responsibilities in it (see box 11). 

National Actions 

At the national level, the key is to increase understanding of how
to mainstream environmental considerations and to recognize and
exploit the interlinkages and synergies between environmental
issues and child-focused interventions. There is also a need to fill
the substantial gaps that exist in the information and thus the
understanding of children’s environmental health issues, both
through increased and better coordinated research and data col-
lection and through the development and monitoring of indica-
tors to assess progress made in this field. 

While many of the recommendations for action at the interna-
tional and regional levels may also be relevant to national circum-
stances, certain issues demand specific national level response, for
example, to:

■ Increase understanding that child health, growth and
development depends at least as much on the control of
root environmental causes of poor health as on clinical
responses to disease. Such understanding should lead to an
enhanced preventive aspect in national policies regarding
children’s health. 

■ Develop national laws and regulations for the early detec-
tion of environmental diseases and increase nations’ capac-
ities to implement and uphold them.
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Young people from all over the world who contributed to
Pachamama: Our Earth – Our Future (UNEP, Peace Child
International, UNICEF & UNESCO, 1999) were asked to
list their top 10 positive trends and top 10 negative ones:

Top 10 Positive Emerging Trends

■ Increased recycling

■ More reforestation

■ Greater animal protection

■ More use of solar energy

■ Water conservation

■ Higher environmental awareness

■ More measures against pollution

■ More power to NGOs

■ More natural food products

■ More protection of rainforests

Top 10 Negative Emerging Trends

■ Increased pollution

■ More deforestation

■ Intensified hunting of animals

■ More air pollution

■ Widening ozone hole

■ Worse water pollution

■ Water scarcity

■ More toxic waste

■ Over-population

■ Increased amounts of rubbish

Source: United Nations Environment Programme, Peace Child
International, United Nations Children’s Fund, and United Nations
Educational, Scientific and Cultural Organization, Pachamama: Our
Earth - Our Future, Evans Brothers Ltd., London, 1997.

Box 11: Top Environmental Trends Among Young People
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■ Strengthen intersectoral coordination and cooperation
among government departments. Especially, there is a
need to reconcile health and environment as prime ele-
ments of sustainable development programmes. 
(See box 12.)

■ Put children at the centre of sustainable development
agendas. In the context of children’s environmental health,
this means that national policy and regulation systems
need to take into account the special rights and vulnerabil-
ities of children in terms of environmental risk factors. It
also means that government spending on child protection,
including environmental safety, should be accorded a high
priority. Some specific action points may include:

■ Refine current risk assessment methods to better
evaluate specific exposure pathways and dose-
response characteristics of children when setting pro-
tective standards, so as to ensure early detection of
diseases;

■ Improve monitoring and assessment of children's
health and the environment to expand the knowl-
edge base;

■ Expand national education curricula to include edu-
cation for a sustainable future, which integrates envi-
ronmental and hygiene education.

■ Develop functional voluntary partnerships between com-
munities, schoolteachers, environmental and public health
NGOs, scientific and academic communities, and local
and national governments. Partnering with civil society
helps to ensure success through sharing of information and
follow-up activities. 

■ Empower and educate health/environment professionals to
ensure a better recognition of environmental health prob-
lems affecting children. Incorporate children’s environmen-
tal health issues into the teaching curricula of medical and
clinical toxicology university courses.
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■ Give special policy attention to disadvantaged children,
who are generally closer and more vulnerable to environ-
mental hazards. These children may include girls, working
children, homeless children, orphans, disabled children,
children displaced by armed conflicts, children living in
extreme poverty, children of urban slums, children affected
by HIV/AIDS, and children caught in violence, sexual
abuse or drug use. 

Regional Partnerships

Most of the recommendations put forth in the next section for the
international level also apply at the regional level. There are, how-
ever, two points that retain specific regional relevance, which are
highlighted below. At the regional level there is a need to:

■ Develop coordinated regional approaches to children’s
environmental health issues. Nations in a particular region
often face similar environmental threats and many are
both multi-causal and transboundary in nature. Likewise,
children from countries within a region often face similar
social and economic situations. Therefore, countries can
benefit substantially from regional consultations and col-
laboration where they can exchange ideas and best prac-
tices and replicate measures to effectively mitigate environ-
mental threats to the health of their populations. Regional
consultations are also vital to fashion policy responses to
specific environmental threats that are plaguing a particu-
lar area beyond any one national border (see box 13). 

■ Pay special attention to regional priority environmental
problems that most afflict children of the region. Children
of different regions often face unique environmental
threats, which should not be neglected while dealing with
high-profile global issues. The lack of safe drinking water
and basic sanitation facilities, for instance, is perhaps the
most dismal environmental condition endured by the
majority of Asian and African children.
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In 1997, the United States Environmental Protection
Agency established the Office of Children's Health
Protection (OCHP) to implement their commitment to
protect children from environmental health hazards.
OCHP's mission is to make the protection of children's
health a fundamental goal of public health and environmen-
tal protection in the United States. This is enabling multi-
agency cooperation within the federal government and in
collaboration with the NGO community and has resulted in
varied efforts, such as:

■  The Food and Quality Protection Act, passed unani-
mously by Congress to protect children from micro-
bial contamination;

■  The Asthma Strategy, a multiple agency effort to
address asthma and the environment;

■  The Lead Strategy, also a multiple agency effort to
address the problem of children with higher than
advisable blood lead levels;

■  Outreach and education efforts;

■  Research centres and the research agenda devoted to
children’s environmental health issues; and

■  Paediatric environmental health specialty units 

Source: The United States Environmental Protection Agency:
http://www.epa.gov/children

Box 12: An Initiative to Protect Children’s Environmental Health
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■ In 1999 a major ministerial conference was held on
environment and health in Europe under the auspices
of WHO, which produced the London Declaration
on Action in Partnership. It marked a new commit-
ment to action in partnership for improving the envi-
ronment and health in the 21st century. The ministers
and representatives of the European Member States
committed “to develop policies and implement actions
to provide children with a safe environment, including
during prenatal and postnatal development, towards
the highest attainable level of health.” 

■ In June 2000, the North American Commission on
Environmental Cooperation Council (comprised of
the top environmental officials from Canada, Mexico
and USA) passed a council resolution on children’s
health and the environment. The resolution commits
the Parties to develop a cooperative agenda to protect
children from environmental threats, and, among
other activities, calls for the formation of an Expert
Advisory Board to provide advice to the council on
these matters.

■ In 2001 in Kuala Lumpur, South-East Asian nations
met to negotiate an agreement designed to prevent a
repeat of the forest fires and their devastating haze
that beset the region in 1997 and 1998 and caused
significant health problems. Regionally integrated
approaches such as these, engineered around the con-
cept of prevention, can significantly help to reduce
environmental health threats to children.

■ In collaboration with several governmental and inter-
national organizations, WHO organized an interna-
tional conference entitled Environmental Threats to
the Health of Children: Hazards and Vulnerability
held in Bangkok, Thailand in March 2002. The scope

Box 13: Examples of Regional Efforts
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International Support

In the past decade, several international agreements (see box 1)
have recognized the link between children’s well-being and the
protection of the environment. Despite this, there is a need to
bring children’s environmental health, growth, and development
issues to the forefront of the international agenda and translate
these declarations into concrete action (see box 14). At the inter-
national level there is a need to, among other things:

■ Ensure that children’s rights as well as their special vulnera-
bilities are systematically taken into account in discussions
and negotiations on environmental issues. Such recogni-
tion needs to generate more specific policy decisions and
actions directed to children’s particular needs. 

■ Fully recognize the important role of environmental pro-
tection in child survival, development and protection.
Global efforts for children need to adopt the concept of
protecting the child’s environment and to strengthen and
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of the conference was largely regional and focused on
Children’s Environmental Health (CEH) issues that
had the highest prevalence and health impact in South
East Asia and Western Pacific Regions. It presented
and discussed recent knowledge and new research
results and methodologies used to identify the effects
of environmental threats to children’s health. The pur-
pose was to increase health and environment profes-
sionals’ awareness of the effects of pollution on chil-
dren’s health and development and to motivate the
required action. The major outcomes of the confer-
ence included a statement setting priorities for action
and a commitment to national and international
activities in the area of CEH.
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integrate into their child-related programmes appropriate
environmental interventions that will improve a child’s
immediate environment. 

■ Further develop international environmental law that will
safeguard children’s health, growth and development from
environmental risk factors. The existing and rapidly
expanding body of international environmental conven-
tions and protocols play a key role in addressing the most
pressing global environmental challenges, which threaten
human health including that of children. Commitments
need to be honoured and implementation needs to be
accelerated. 

■ Employ a precautionary approach in dealing with environ-
mental issues, as this will widely be in the best interest of
children and future generations. A lack of full scientific
certainty should not be used as a reason for postponing
cost-effective measures to prevent environmental degrada-
tion. 

■ Develop and build consensus on children’s environmental
health indicators. Just as basic economic indicators have
been instrumental to Governments in estimating and
steering the functioning of national and world economies,
we need effective and user-friendly indicators to monitor
and protect children from environmental health threats.
Actions to protect children from environmental hazards
will be, at the best, arbitrary and unsystematic until a core
set of good indicators can be widely adopted. Since indica-
tors receive media attention, they can also play a crucial
role in bringing the public’s focus to the issue. Most
importantly, such indicators will provide a sound basis for
children’s environmental health policies.

■ Encourage and promote national investment in early
childhood care, including the improvement of home,
school and community environments.  The quality of the
environment exerts a powerful influence on whether a
child will survive his or her first years. Therefore, improv-

Children in the New Millennium

112

UNEP Layout 2  4/2/02  22:55  Page 112



113

Recommendations

ing the local environmental conditions can be effective in
reducing childhood malnutrition and disease and can ulti-
mately break the inter-generational transmission of pover-
ty.

■ Raise awareness of various stakeholders and children’s envi-
ronmental health, growth and development issues.  This
will involve efforts to: 

■ Disseminate concise information to decision-makers
and all those caring for children, which can help to
stimulate feasible actions at all levels to reduce child
exposure to environmental pollutants.

■ Promote, support and coordinate research, monitor-
ing and assessment with regard to children’s special
vulnerabilities to environmental degradation, in order
to yield the required information for effective deci-
sion-making (at each level of competence). The
knowledge gaps related to children’s environmental
health are substantial. 

■ Coordinate existing efforts and initiatives that specif-
ically address children’s environmental health issues,
creating coherent networks for action. Establish
active partnerships among the various stakeholder
groups: Governments, civil society (i.e.: non-govern-
mental organizations, foundations, private institu-
tions, community groups, universities, research cen-
tres, etc.) media and international organizations.
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■ In 1997, UNICEF and UNEP signed a Memorandum
of Understanding that facilitates cooperation primarily
in terms of advocacy in areas of common concern and in
scientific/technical cooperation on programme activities.
The MOU also commits the two organizations to sup-
port programme implementation through the best scien-
tific and environmental information that bears on chil-
dren and child health, especially at the field level in
developing countries.

■ In 1999, WHO set up a Task Force for the Protection of
Children’s Environmental Health. The objectives are to
prevent disease and disability associated with chemical and
physical threats to children, taking into consideration bio-
logical risks in the environment and acknowledging the
importance of social and psychosocial factors. To achieve
this, the Task Force promotes activities on the identifica-
tion, assessment, mitigation and prevention of, as well as
communication about, environmental threats.

■ In 1999, WHO and UNEP signed a Memorandum of
Understanding with a view to strengthening their coop-
eration in the field of environmental health as an essen-
tial factor in achieving sustainable development.

■ UNICEF has been supporting an international initiative
on School Sanitation and Hygiene Education (SSHE)
within an inter-agency effort called the FRESH frame-
work (Focusing Resources on Effective School Health).
The World Bank, UNICEF, WHO and UNESCO are
among the active members of FRESH. SSHE focuses on
using a life-skills approach to hygiene education,
improving the sanitary and environmental conditions of
schools, and providing outreach to families and commu-
nities. Improved hygiene and sanitation in schools help
encourage girls to attend schools and improve the health
of pupils and their ability to learn. UNICEF-supported

Box 14: Examples of International Efforts
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SSHE activities are taking place in over 40 countries
across Africa, Asia, Latin America and the Caribbean.

■ In September 2001, two NGOs, the Canadian Institute
of Child Health and the U.S. Children’s Environmental
Health Network, hosted their second ‘Global Forum’ on
children’s environmental health in Washington D.C. The
Global Forum focused on the special vulnerability of chil-
dren and how the environment in which they live, learn,
work and play impacts them. It attracted public health
specialists, medical practitioners, scientific researchers,
government officials, policy makers, industry, advocacy
groups and community-based organizations. 

Multilateral Environmental Agreements (MEAs)

At the international level, the rapidly expanding body of
international environmental law is a key component in the
international community’s reservoir of policy responses to
environment and health threats. MEAs can help to promote
innovative policy responses and to enhance processes to
address the most pressing environmental challenges that
threaten human health. To date, it is estimated that there are
more than 500 international treaties and agreements related
to the environment. The existence of such legally binding
agreements is a remarkable feat of the global community,
clearly indicating a collective will and commitment to pro-
tecting the environment and, by extension, children’s health.
A recent example: Governments recognized that persistent
organic pollutants (POPs) endanger human health globally as
well as the environment from one generation to the next.
Hence, they negotiated and signed the Stockholm
Convention on POPs to minimize and eliminate some of the
most toxic chemicals ever created in order to secure the health
of future generations and the integrity of the chain of life. 
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Ten years have passed since UNEP and UNICEF pub-
lished the first report on ‘Children and the

Environment’. At the dawn of the new millennium, while current
understanding of the linkages between children and the environ-
ment has advanced considerably, we must recognize that so much
more still needs to be achieved. For the most part, we know what
to do: protect children from environmental health threats and
protect the environment to safeguard children’s health and their
future. In order for this wishful thinking to become reality, con-
sideration for the environment must increasingly be integrated
into the strategies addressing childhood development at the inter-
national, regional, national, and local levels – and likewise, chil-
dren’s rights and their special vulnerabilities must be fully recog-
nized within environmental management endeavours. 

Between two intergovernmental events addressing related
aspects of the sustainable development agenda – the Special
Session of the United Nations General Assembly on Children in
May 2002 and the World Summit on Sustainable Development in

6 Looking Ahead
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August 2002 – unique opportunities exist to strengthen the inter-
linkages between children’s health and the sustainable manage-
ment of the environment. This can be done while fighting pover-
ty through efforts to achieve sustainable development.

The goals set for the world’s children and sustainable develop-
ment are within reach, if today’s leaders can step up efforts to
mobilize collective will, resources, and the wisdom to act early and
decisively in the name of children and for future generations.  We
owe it to our children to ensure a brighter and safer future in this
new millennium.
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Terminology
ARI: acute respiratory infections
CFC: chlorofluorocarbons 
DDT: dichlorodiphenyltrichloroethane – a chlorinated organic
insecticide that persists for a longtime in the environment. It is
disastrously toxic to birds, and is thought to cause cancer in
humans.
DHF: dengue hemorrhagic fever
FRESH: Focusing Resources on Effective School Health
JE:  Japanese encephalitis
ODS: ozone depleting substances
PAH: polycyclic aromatic hydrocarbons
PCBs: Polychlorinated biphenyls. A group of organic com-
pounds that persist in the environment for long periods of time,
and are known as bioaccumulants.
PM10: Small particles of diameter less than 10 microns
POPs: persistent organic pollutants
PVC: polyvinyl chloride. A type of plastic.
SSHE: School Sanitation and Hygiene Education
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Organizations / bodies
CEHN: Children’s Environmental Health Network
ECOSOC: United Nations Economic and Social Council
FAO: United Nations Food and Agriculture Organization
IPCC: Intergovernmental Panel on Climate Change 
IPF: Intergovernmental Panel on Forests
NRDC: Natural Resources Defense Council
UCIRI: Union of Indian Communities of the Isthmus Region
UNAIDS: The joint United Nations Programme on HIV/AIDS
UNCBD: United Nations Convention in Biological Diversity
UNCED: United Nations Conference on Environment and 

Development (also known as “The Earth Summit”)
UNCHS  United Nations Centre for Human

Settlements (Habitat) [now called UN Human Settlements 
Programme (UN-Habitat)]

UNEP: United Nations Environment Programme
UNESCO: United Nations Educational, Scientific and Cultural 

Organization
UNFCCC: United Nations Framework Convention on Climate 

Change 
UNFF: United Nations Forum on Forests
UNICEF: United Nations Children’s Fund
UN/CCD: United Nations Convention to Combat 

Desertification
USEPA: United States Environmental Protection Agency
WHO: World Health Organization
WMO: World Meteorological Organization
WRI: World Resources Institute
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acute respiratory infections
(ARI)  18, 19, 22, 71, 72
adolescence, adolescent  24, 

25, 37, 39, 81
Africa  12, 24, 37, 39, 44, 47, 

48, 50, 51, 62, 66, 
76, 78, 88, 90, 92, 
93, 108, 115

air pollution  67-75
Amazon River  64
amphibic snails  49
anaemia  31, 33, 48, 50, 59, 

78, 81
aquifers  95
Arctic  56
Argentina  6, 61
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Index

arsenic, arsenicocis  61-62, 67
asbestos  37, 67, 69
Asia  11, 12, 37, 39, 44, 47, 

50, 51, 70, 72, 74, 
76, 88, 92, 108, 110, 
111, 115

asthma  11, 34, 72-74, 90, 
109

B

bacteria  18, 44, 48, 49, 71
Bangladesh  61, 73, 83
Berlin Commitment for
Children of Europe and
Central Asia  11
biological diversity  87, 97
brain  33, 57-60, 63
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breast feeding, breast milk  
32, 56, 82

C
cadmium  67
calcium  58
Cambodia  61
cancer  22, 34, 36, 37, 57, 

60, 62, 63, 72, 91, 92
carbon dioxide  88, 90
cardiovascular diseases  22, 66
Caribbean  12, 47, 115
Cartagena Protocol on
Biosafety  97
cerebral palsy  60
chemical pollutants  55-62
Chernobyl  62, 63
child labour  41
child rights, children’s rights  
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106, 111, 117

Chile  61
China  61, 62, 72
chlorofluorocarbons (CFCs)  
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cholera  48, 50, 89
chronic 
diseases  22, 72, 73, 81
exposure  62, 63
civil society  52, 100, 106, 
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climate change  17, 19, 43, 

87, 88-91
cognitive development  33, 79
Convention for the Protection
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Convention on Biological
Diversity  97
Convention on Climate
Change, Framework  90
Convention on Persistent
Organic Pollutants (POPs)  

65, 115
Convention on the Rights of
the Child  9, 10
Convention to Combat
Desertification  94

D

DDT  55, 56, 65
deaths rate 71, 73
Declaration of the
Environment Leaders of the
Eight on Children’s
Environmental Health  11
deforestation  70, 76, 92, 94-

96, 105
dengue fever  32, 48, 89
uranium  62, 63
desertification  70, 76, 81, 

92-94
developed countries  34, 55,
73, 90, 92, 95
diarrhoea, diarrhoeal diseases  

9, 18, 19, 20, 22, 36, 
37, 47-50, 54, 79

dioxins  55, 65, 67, 70
diseases
vector-born  44, 51
global burden of  19, 22
water-based  49
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water-washed  49
waterborne  48, 89, 93

E

Earth Summit, see UNCED
education  51, 52, 82, 103,
104, 106, 114
Egypt  64
encephalitis  32, 51, 89
endocrine disrupters  56, 57
energy

clean  65, 74
project  75
protein  31, 79
solar  105

environmental degradation  
15, 18, 80, 81

Europe  65, 69, 70, 74, 83, 
92, 97, 110

F

faeces  44, 48, 49, 82
fertiliser  55, 60, 61, 76
fish, fisheries  17, 55, 56, 59, 

60, 64, 67, 76-78, 91, 
95

fluoride, fluorosis  61-62, 67
foetus  31, 60, 63
forest, forestry  17, 44, 70, 

73, 74, 76, 81, 83, 
92, 94-96, 110

fuels  34, 67, 69, 71, 75, 94

G

G8 Environment Ministers
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Communiqué  11
gangrene  62
gardening  81, 83, 100
gasoline  58, 59, 64, 66, 74
girls  9, 34, 37, 46, 51, 52, 

70, 71, 79, 80, 81, 
108, 114

Global Movement for
Children  12
globalization  15, 23
greenhouse gases  88, 90
groundwater  46, 58, 61, 62, 

76, 95
growth retardation  31, 81, 

83
guinea worm  49, 50

H

hand washing  54, 102
hazardous chemicals  34
helminth diseases  33, 78, 80-

84
HIV/AIDS  12, 36-39
housing  26
hygiene  19, 48, 52, 54, 82, 

103, 114

I

immune system  38, 57, 79, 
91

income levels  26, 31, 46, 71, 
72, 81

India  61, 62, 70, 71, 83
Indonesia  54, 73
injuries  22, 34, 36, 37, 41
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insecticides, see pesticides
integrated pest management  

54, 81
Intergovernmental Panel on
Climate Change (IPCC)  88
Intergovernmental Panel on
Forests (IFF)  95
Inuit people 56
iron deficiency  78, 81
irrigation  44, 52, 92

J

Japan  61, 70, 83
Japanese encephalitis  32, 51
jaundice  50

K

Kosovo  63
Kyoto Protocol  90

L

land degradation  17, 76, 93
Latin America  44, 47, 48, 66, 

70, 115
latrines  24, 37, 44, 100
lead,  31, 56-59, 64, 66, 67, 

73, 109
leishmaniasis  50
leukaemia  34, 57, 63
London Declaration on
Action in Partnership  110

M

malaria  19, 20, 22, 47, 50, 
51, 54, 95, 102
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Mali  75
malnutrition  20, 26, 31, 76, 

79, 81
marine
environments  76
fisheries  17, 76, 78
Mediterranean  92
melanoma  91, 92
mental development  63
mercury  59-60, 64, 65, 66
methaemoglobinaemia  61
Mexico  61, 83, 110
microwaves  63
Millennium Declaration  12
Montreal Protocol on
Substances that Deplete the
Ozone Layer  92
mortality  9, 12, 18, 30, 48
mosquitoes  44, 54, 65
mothers  31, 32, 33, 39, 56, 

60, 103
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Native American  96
natural 
disasters  88
resources  21, 38
neurological effect  51
nitrates  54, 60-61
non-governmental organiza-
tions (NGOs)  100, 106, 115
North America  66, 70, 110
North American Commission
on Environmental
Cooperation  110
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nutrition  9, 56, 60, 75, 91

O

oral rehydration  48
orphans  38, 108
ozone  73, 91-92

P

parasitic worm  31, also see
helminth diseases
parental care  32
pathogens  44, 57
perinatal conditions  20, 30, 

36
persistent organic pollutants
(POPs)  65, 115
pesticides  37, 47, 51, 55-57, 

64, 66, 83, 97
Philippines  61, 64
pneumonia  71, 72, 75
poisoning  57, 59, 64
polio  50
pollution  17, 24, 55-75
poverty  12, 19, 20-21, 23, 

24, 26, 41
pregnancy  30-31, 78
premature birth  31, 58

R

radiation  37, 62-63, 91
reforestation  83
refugees  38, 89
Rio Declaration on
Environment and
Development  8, 97
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river blindness  50

S

sanitation  34, 46-49, 52, 54, 
114

Say Yes for Children
Campaign  12, 14
scabies  50
schistosomiasis  47, 49, 50, 

89
school  9, 33-37, 46, 51, 79, 

82, 114
seizures  60
shigella  54
sleeping sickness  50
slums  26
smoke, smoking  37, 67, 69, 

72
solar water disinfection  54
South Africa  18
South America  47
Soviet Union, former  65
Sri Lanka  54
Stockholm Convention on
POPs, see Convention on
POPs
sudden infant death syndrome  

31, 72

T
tobacco smoking, see smoke
toilets, see latrines
toxins, see chemical pollutants
trachoma  49, 50
tuberculosis  22, 36
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typhoid  50

U

ultraviolet radiation  37, 91, 
92

UN Conference on
Environment and
Development  8, 15, 17 
UN General Assembly Special
Session on Children  2, 14, 

117 
Union of Indian
Communities of the Isthmus
Region  83
United States  31, 34, 61, 66, 

69, 73, 83, 97, 109
urban
children  37
wastes  44, 47, 70
urbanization  23, 55

V

Venezuela  66
Viet Nam  61
vitamin A  79, 83

W

war  9, 47, 62
washing hands (See hand
washing)
waste disposal  19, 31, 46
wastewater  44, 47, 48, 61
water
contamination  43-54, 58
stress  15, 17
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quality  43-44
resources  52, 81, 95
supply  24
World Declaration on the
Survival, Protection and
Development of Children  10
World Summit for Children  

8-14
World Summit on Sustainable
Development  2, 18, 117
worms  31, 33, 49, 50, 78, 

80-82

Y

yellow fever  89
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