
Introduction
Water is an amazing substance—just a simple mix of two fundamental elements found
s c a t t e red throughout the galaxy. The world was recently mesmeri zed by the search for
water on Mars by smart machines because we understand that the presence of water
may mean the presence of life. He re on our own planet, water means far more than
simple chemistry. It is infused with cultural, political, environmental, and re l i g i o u s
i m p o rt a n c e. If we understand these complexities, there is hope that we can move
f o rw a rd to solve our water- related pro b l e m s.

Welcome to the fourth volume of The Wo rl d’s Wa t e r : The Biennial Re p o rt on Fre s h -
water Re s o u rc e s . As with each of the preceding vo l u m e s, this book offers inform a t i o n
on issues of topical importance and the data and insights into water challenges facing
the public, policymakers, and scientists. In the vo l u m e, with new authors and new
data, we hope to add to the light, rather than the heat, surrounding the world’s water
p ro b l e m s. Each of the volumes of The Wo rl d’s Wa t e r builds on and adds to the pre v i o u s
o n e s. The chapters are an evolving mix of new and updated discussions, inform a t i o n ,
and raw data. In this vo l u m e, for the first time, we include a complete Table of Co n t e n t s
for all four volumes and an integrated index that permits readers to find inform a t i o n
a c ross the different books.

Now that we are well into the twe n t y- first century, concerns about Y2K and the mil-
lennium bug are fading into the forgotten past. The importance of water, howe ve r,
continues to grow. Water continues to dominate the international enviro n m e n t a l
agenda, together with the related problem of climate change. In 2003, thousands of
water experts met at the 3rd World Water Fo rum in Kyo t o, Japan to arg u e, debate, and
discuss water issues. Among the top pri o rities laid out at that forum is meeting the Mi l-
lennium De velopment Goals (MDGs) set by the United Nations to address the woes of
the world’s poorest populations. Two of these MDGs are aimed at reducing unmet basic
water supply and sanitation needs—a regular theme in previous volumes of T h e
Wo rl d’s Wa t e r and continued here. Pro g ress is being made, but for those of us who work
on water eve ry day, it seems exc ruciatingly—and unnecessari l y — s l ow. Chapter 1
reviews the Millennium De velopment Goals for water and highlights the inadequate
re s o u rces devoted to meeting them. Indeed, total overseas development assistance for
water and sanitation pro j e c t s, an important part of the international effort to addre s s
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unmet needs, has actually decreased in recent years and remains at an inadequate
l e ve l .

A new issue addressed in this volume is bottled water. In the past decade, the use of
bottled water has grown at an unexpectedly quick rate and in some places little plastic
water bottles have become ubiquitous. Looked at in isolation, bottled water may be
innocuous; a convenient and reliable source of water. But as Chapter 2 notes, there are
some serious public issues raised by growing bottled water use. Among the most
i m p o rtant is the cost—bottled water is thousands of time more expensive than re l i a b l e,
high-quality municipal water. Other issues include the question of commodification of
basic drinking water, the challenge of truly understanding water-quality risks and
b e n e fit s, inadequate and inconsistent bottled water regulations around the world, and
e ven the environmental effects of producing and disposing of plastic bottles. T h i s
chapter includes some of the first survey data on bottled water costs from a few dive r s e
places around the world. I worry that the availability of bottled water as an altern a t i ve
to reliable and clean municipal water will reduce the push to provide clean water for
all. I hope that this chapter begins to shed some light on the implications of the ra p i d l y
g rowing use of bottled water. Both the chapter and the Water Data section include new
c o m p re h e n s i ve data tables on bottled water.

Among the most controversial issues at the Kyoto meeting was water pri va t i z a t i o n ,
v i e wed by some as panacea and by others as serious threat to human rights and
economic equity. The previous volume of this series explored water pri vatization and
globalization in detail, offering principles to protect the clear public interests in water,
whether publicly or pri vately managed. In an effort to shed some more light on these
p ri n c i p l e s, Chapter 3 provides a summary of a longer set of case studies published by
the Pacific In s t i t u t e, exploring places around the world where one or more of the
Pa c i fic Institute principles are being met. The good news, we believe, is that these pri n-
ciples are appro p riate and can successfully be applied. The bad news is that water
managers—public or pri va t e — ra rely adopt all of the principles we think necessary to
p rotect the public interest. No doubt this debate will continue.

The Wo rl d’s Wa t e r has never given adequate attention to the vital issue of gro u n d w a-
ter until now. Groundwater is often a hidden re s o u rce: inadequately monitored, insuf-
ficiently regulated, and often overpumped and ove rused. Chapter 4, by gro u n d w a t e r
e x p e rt Ma rcus Moench, lays out these issues with both a global look at gro u n d w a t e r
re s o u rces and regional insights into groundwater use, abuse, and management.
Examples from India, Ca l i f o rnia, and elsewhere are included to both show the similar-
ities in problems facing water users from ve ry different regions and to provide some
fla vor of the differe n c e s.

The volume also continues our exploration of the concept of a soft path for water,
looking at va rious aspects of the changing paradigm for water management, deve l o p-
ment, and planning. One part that has re c e i ved inadequate attention from water
planners is the potential for improving the efficiency of water use without dra m a t i c
changes in technology. As populations grow and water demands incre a s e, water
managers are increasingly faced with the option of either developing new supplies at
high economic and environmental costs, or fig u ring out how to improve the efficiency
of existing uses. Indeed, in the United States and many other countri e s, total demand
for water has not grown in more than two decades despite dramatic increases in pop-
ulation and gross domestic product. The change is the result of improved efficiency of
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water use and fluctuations in the nature of our economies. Both permit our existing
supplies to go farther and do more.

But what is the true potential for improving conservation and efficiency? Few water
m a n a g e r s, distri c t s, or regions know because the methods for evaluating conserva t i o n
potential are imperfect or key data are missing. Chapter 5 (co-authored with Da n a
Haasz and Ga ry Wo l f f ) and Chapter 6 (co-authored with Veena Sri n i vasan, Chri s t i n e
He n g e s - Jeck, and Ga ry Wo l f f ) re p o rt on the results of a new set of analyses of the
potential for improving the efficiency of urban uses for the State of Ca l i f o rnia. T h e y
conclude that total commercial, industrial, residential, and institutional water use
could be cut by as much as 30 percent, cost-effective l y, with existing off-the-shelf tech-
n o l o g i e s. And this improvement can be obtained more quickly and cleanly than any
new supply project being considered. Similar studies around the world could be ve ry
re vealing and lead to dramatic changes in water planning for the future.

The connections between climate change and the sustainable management of
f reshwater re s o u rces are strong. The first and third volumes of The Wo rl d’s Wa t e r l o o k e d
at the science of these connections and at the potential impacts for one especially vul-
n e rable re s o u rce—the fresh water available to island nations. The likelihood that
climate change will affect both the natural hyd rologic cycle and the infra s t ru c t u re we
build to manage water is greater eve ry day. Indeed, the scientific evidence that global
w a rming is already affecting water re s o u rces is increasingly compelling. As a re s u l t ,
water managers around the world are starting to take notice. What changes are most
likely? What indicators should water managers start to watch? And what, if anything,
should they do to protect their systems and their customers? Chapter 7, by Ki p a r s k y
and Gleick, explores these questions in the context of more than a decade of effort in
the State of Ca l i f o rnia to understand the climate-water interface and to integra t e
science and policy in a rational way. While water managers and planners are incre a s-
ingly paying attention to climate change, this issue still fails to rise to the level of
attention and response that many scientists feel is necessary. 

One of the fun parts of preparing this biennial report is producing the Water Briefs
section, which includes shorter summaries of issues of recent importance or updates of
regular features of interest to many readers. In the current volume, we provide both. New
briefs have been written to summarize the successes and failures of the Kyoto water con-
f e rence in Ma rch 2003, including both the official ministerial statement together with
the statement of non-gove rnmental organizations to show the differences in perc e p-
tions and priorities generated by the forum. A new brief has also been written summa-
rizing a new tool available on the In t e rnet for those interested in the connections
between water and climate change: The Water and Climate Bibliography—a searchable
database of over 3,000 references on this issue (www.pacinst.org/resources).

Another Water Brief in this new re p o rt updates pro g ress in the area of the human
right to water—cove red in a full chapter in the 2000–2001 vo l u m e. While some still
consider a human right to water to be a debatable legal issue, most in the legal and
p rofessional water community have come to accept the arguments made in support of
such a right. Indeed, the United Nations Ge n e ral Comment 15 in fall 2002 clearly
s u p p o rts a legal right to water. This brief brings readers up to date on this issue and
p rovides the full text of the United Nations Ge n e ral Co m m e n t .

The last Water Brief is an update of the enormously popular Water Co n flict Chro n o l-
ogy—published regularly since the first Wo rl d’s Wa t e r was released in 1998. Re-
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s e a rchers and readers from around the world have consistently commented on its
value as an analytical and educational tool and on its historical interest. Many new
e n t ries have been added and we will continue to maintain this as a regular feature. It is
also available at www. w o r l d w a t e r. o rg .

Fi n a l l y, as always, we are delighted to provide an extensive section of water- re l a t e d
data. Data Tables 1 and 2 on water availability and use by country remain consistently
the most sought-after data by re s e a rc h e r s, media, and the public, and we update them
again here. Other data are also updated from prior vo l u m e s, but new data on bottled
water use, among others, are also provided. All four volumes now offer unique data sets
as well as some consistently updated data (take a look at the compre h e n s i ve Table of
Contents and Index to get a listing of the data tables from all the vo l u m e s ) .

I acknowledge with great thanks the financial support of the Ho race W. Go l d s m i t h ,
William and Fl o ra Hewlett, and He n ry Luce Fo u n d a t i o n s.

A special note of thanks is owed to all of my colleagues in the water world who
p rovide information, feedback, and encouragement for the effort. While these books
a re a labor of love, the labor is made far easier by the support of all those working on
these challenges.

Peter H. Gl e i c k
Oa k l a n d , Ca l i f o r n i a
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