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The Worldwatch Institute could not assem-
ble a book as ambitious as State of the World
2007: Our Urban Future without an amaz-
ing global network. Over the past year, as we
have sought to understand the disparate real-
ities of our rapidly urbanizing world, we
have relied on guidance and insights from
every continent. 

We owe much to the tremendous support
and leadership of our Board of Directors.
This group consists of Chairman Øystein
Dahle, Vice Chair and Treasurer Tom Crain,
Secretary Larry Minear, President Christopher
Flavin, Geeta B. Aiyer, Adam Albright, L.
Russell Bennett, Cathy Crain, James Dehlsen,
Robert Friese, Lynne Gallagher, Satu Hassi,
Jerre Hitz, Nancy Hitz, John McBride, Akio
Morishima, Izaak van Melle, Wren Wirth,
and Emeritus members Abderrahman Khene
and Andrew E. Rice. In 2006, the World-
watch Board of Directors named World-
watch’s conference room for Andy Rice for his
years of thoughtful leadership.

State of the World would not exist were it
not for the generous financial contributions
of our many supporters. More than 3,500
Friends of Worldwatch fund nearly one third
of the Institute’s operating budget. 

This State of the World report is part of a
larger Worldwatch project analyzing the his-
toric transition to a world in which most
people live in urban areas. We greatly appre-
ciate the funds provided for this venture by

the United Nations Population Fund and
the Winslow Foundation.

In addition, Worldwatch’s research pro-
gram is backed by a roster of organizations. We
thank the following for their generous support
over the last year: Blue Moon Fund, Chicago
Community Trust, Energy Future Coalition
and Better World Fund, Ford Foundation,
Goldman Environmental Prize, W. K. Kel-
logg Foundation, Marianists of the USA,
Noble Venture Gift Fund of the Community
Foundation Serving Boulder County, Nat-
ural Resources Defense Council, Prentice
Foundation, V. Kann Rasmussen Foundation,
Rockefeller Brothers Fund, Shared Earth
Foundation, Shenandoah Foundation, Wallace
Genetic Foundation, Wallace Global Fund,
The Johanette Wallerstein Institute, and the
Governments of Germany and Norway.

We are also indebted to our international
network of publishing partners, who bring
State of the World to a global audience. They
provide advice, translation, outreach, and dis-
tribution assistance. We give special thanks
to Univeridade da Mata Atlântica in Brazil;
Global Environmental Institute in China; Oy
Yliopistokustannus University Press in Fin-
land; Germanwatch, Heinrich Böll Founda-
tion, and Westfälisches Dampfboot in
Germany; Evonymos Ecological Library in
Greece; Earth Day Foundation in Hungary;
Winrock International in India; World Wide
Fund for Nature and Edizioni Ambiente in
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Italy; Worldwatch Japan; Worldwatch Norden
at IVL Swedish Environmental Research Insti-
tute in Scandinavia; Center of Theoretical
Analysis of Environmental Problems and
International Independent University of Envi-
ronmental and Political Sciences in Russia;
Korean Federation for Environmental Move-
ment in South Korea; Politika Newspapers
in Serbia; Centre UNESCO de Catalunya for
the Catalan version and Fundacion Hogar
del Empleado and Editorial Icaria for the
Castilian version in Spain; L’État De La
Planète in Switzerland, which also connects us
to France and French-speaking Canada; Tai-
wanwatch; Turkiye Erozyonla Mucadele, Aga-
clandima ve Dogal Varliklari Koruma Vakfi
(TEMA) in Turkey; and Earthscan/James &
James in the United Kingdom. 

Worldwatch’s longest publishing relation-
ship is with W. W. Norton & Company in
New York. Thanks to their team—especially
Amy Cherry, Leo Wiegman, Nancy Palmquist,
Lydia Fitzpatrick, and Anna Oler—State of the
World, Vital Signs, and other Worldwatch
books make it into bookstores and classrooms
across the United States. 

Authors of this year’s State of the World
benefited from a distinguished international
panel of reviewers who took time from hec-
tic schedules to read draft chapters. For their
penetrating comments, we thank Donald
Aitken, Madhavi Malalgoda Ariyabandu, Xue-
mei Bai, John Byrne, Anne Carlin, Olufunke
Cofie, Jason Corburn, Rob de Jong, Pay
Drechsel, Sandro Galea, Peter V. Hall, Wal-
ter Hook, Paul Kerz, Peter Kimm, Günter
Langergraber, Kai Lee, Michael Levenston,
Jan Lundqvist, Sean Markey, Eric Martinot,
Barjor Mehta, Michaela Oldfield, Mark
Pelling, Kami Pothukuchi, Susan Roaf, Tom
Roper, David Satterthwaite, Alan Silberman,
Jac Smit, Eva Sternfeld, John Twigg, Timeyin
Uwejamomere, Christine Wamsler, and sev-
eral anonymous reviewers.
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Contributors to State of the World also
appreciate the information and guidance given
by prominent and knowledgeable individuals
from around the world. We were fortunate to
receive help from Sarika Agrawal, Eva Anisko,
Eduardo Athayde, Carine Barbier, Sheridan
Bartlett, Timothy Beatley, Marc Berthold,
Susan Blaustein, Sarah Brachle, Jeb Brug-
gman, Yves Cabannes, Majora Carter, Kiran
Chhokar, Toshiko Chiba, Billy Cobbett,
Penny Cuff, Glenn D’Alessio, Carlton Eley,
Gordon Feller, Greg Franta, Dan Goodman,
Rajat Gupta, William Holmberg, Tim Honey,
Dan Hoornweg, Me’An Ignacio, Tetsunari
Iida, Min Jin, Dan Kammen, Gavin Killip,
Bowdin King, Mike Kossey, Benoit Lambert,
Frannie Léautier, Peter Marcotullio, Dale
Medearis, Richard Munson, Nguyen Le
Quang, Yoshi Nojima, Soki Oda, David
Painter, Scott Paul, Richard Perez, Blair
Ruble, Mona Serageldin, Jutta Schmieder,
Parin Shah, Jacob Songsore, Freyr Sverrisson,
Kaarin Taipale, Carmelle J. Terborgh, Thi
Le Thi Minh, Ibrahim Togola, John Tom-
linson, Masami Toyofuku, John Waugh, Marc
Weiss, Elizabeth Westrate, Jorge Wilheim,
Angelika Wirtz, and Kurt Yeager.

We are particularly grateful for overall
project support volunteered by Jill Greaney,
a former lawyer and student of urban plan-
ning with keen analytical skills and a passion
for the urban environment. In addition to
carefully reviewing the first draft of the man-
uscript, Jill scoured major newspapers and the
Internet to find relevant articles, drafted text
on urban development, and translated doc-
uments from French. 

For this edition of State of the World, we
enlisted a record number of gifted scholars
and leading thinkers on urban issues from
outside the Institute. Kai Lee of Williams
College in Massachusetts wrote and revised
our introductory chapter with alacrity and
also helped focus the wide-ranging discussions

              



of other chapters. David Satterthwaite of the
International Institute for Environment and
Development in London gave welcome guid-
ance to the project as a whole, and with his
colleague Gordon McGranahan contributed
the chapter on water and sanitation. Peter
Newman of Murdoch University in Australia
endured late-night conference calls that
bridged a 12-hour time difference to discuss
the chapter on transportation he prepared
with colleague Jeff Kenworthy. Kristen
Hughes at the University of Delaware wrote
part of the chapter on energy. Carolyn
Stephens, who teaches at the London School
of Hygiene & Tropical Medicine and the
Federal University of Paraná in Brazil, con-
tributed the chapter on public health. Her
coauthor Peter Stair, a former MAP Fellow at
Worldwatch, is now at the University of Cal-
ifornia in Berkeley. Mark Roseland of Simon
Fraser University in Vancouver, with the assis-
tance of Lena Soots, contributed the chapter
on local economies and helped organize a
discussion at the World Urban Forum in Van-
couver in June 2006, where State of the World
authors received feedback on their outlines
from an international audience. Janice Perl-
man, founder and president of the Mega-
Cities Project in New York, took time away
from writing a book on Rio de Janeiro to pre-
pare the chapter on urban poverty.

We thank the wonderful group of acade-
mics, journalists, and urbanists who con-
tributed the two-page stories on individual
cities that appear between each chapter. Char-
lie Benjamin of Williams College collabo-
rated with colleagues in Mali, Aly Bocoum of
the Near East Foundation and Aly Bacha
Konaté of Réseau GDRN5, to write the Tim-
buktu piece. The Lagos story was contributed
by Ayodeji Olukoju of the University of
Lagos. Rob Crauderueff of Sustainable South
Bronx wrote about Loja, Ecuador, where he
once lived. Thomas Winnebah of Njala Uni-
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the International Water Management Institute
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Freetown. Dana Cuff of the University of
California at Los Angeles wrote about her
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wealth Scientific and Industrial Research
Organization in Australia prepared the story
about Rizhao, China. Tom Roper, a former
Minister in the Victoria Government in Aus-
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Kildsgaard of IVL Swedish Environmental
Research Institute gave us the Malmö story.
Biko Nagara of Stanford University wrote
about Jakarta, the city of his birth. Kalpana
Sharma, Deputy Editor of The Hindu, cor-
responded from Mumbai. Architect Eva
Staňková of the Vaňkovka Civic Association
sent us the story about Brno. Dana Firas, a
Jordanian author on sustainable develop-
ment, wrote about Petra. And Rasna Warah,
a freelance writer in Kenya and editor of UN-
HABITAT’s State of the World’s Cities
2006/07, sent us the story from Nairobi.

During the summer of 2006, the State of
the World team was fortified by a crew of
exceptionally talented research assistants and
interns. Kai Lee, author of Chapter 1,
recruited Paaven Thaker to become one of
Worldwatch’s youngest and most enthusias-
tic interns. His assistant at Williams College,
Fathimath Musthaq, found additional data for
the first chapter. Biko Nagara helped research
Chapter 2 and commissioned the Brno story.
Dana Artz lent some of her prodigious energy
to Chapter 3. Monideepa Talukdar, work-
ing from her university in Louisiana, aided the
Australia-based authors of Chapter 4. Hanna
Vovk tracked down information for Chapter
5, as did Stephanie Kung, who joined World-
watch as a Stanford MAP Fellow in 2006.
Angela Choe ferreted out books and data
for Chapter 6. Corey Tazzara used his inti-
mate knowledge of Georgetown University
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Library to bolster Chapter 7 and the Year in
Review timeline. Working from Canada, Can-
dace Bonfield helped with Chapter 8. Chap-
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In the fall of 2006, more interns enlisted
to fine-tune the electronic version of this
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www.worldwatch.org/urban. Patrick Cyrus
Gilman and Semiha Caliskan took time out
from their studies to locate satellite images
of many of the cities featured in this book on
Google Earth and other online sources.
Neelam Singh, who aided us with the pre-
vious edition, returned to help us produce
web content.

Buoyed by these marvelous funders, advis-
ers, volunteers, and colleagues, the World-
watch staff brings dedication to State of the
World. The Institute would not be able to
function without Director of Finance and
Administration Barbara Fallin, who has kept
the office running smoothly for nearly 18
years. Like Barbara, Joseph Gravely joined the
Institute in 1989 and quickly became integral
to its daily operation, taking charge of mail
and publication fulfillment. After many years
of keeping information flowing between
Worldwatch and the world, Joseph retired
in December 2006. Among the other notable
changes on the Worldwatch staff this year,
Librarian Lori Brown left to work full-time on
her organic farm after 13 years of unearthing
much of the data used in the State of the
World series.

Early discussions of this book were
enriched by the participation of many staff
members, including Vice President Georgia
Sullivan, who has inspired the Institute with
her vigorous leadership. Patricia Shyne, Direc-

tor of Publications and Marketing, moved
swiftly to put authors in touch with World-
watch’s international partners. Tom Prugh,
editor of World Watch magazine, weighed in
on Chapters 4 and 5. Amid many other activ-
ities, Darcey Rakestraw, Communications
Manager, helped organize a roundtable dis-
cussion with UN-HABITAT Executive Direc-
tor Anna Tibaijuka. Research Associate Erik
Assadourian not only secured the Interna-
tional Student House in Washington, D.C.,
for meetings that included discussion of this
book, he also played a role in recruiting
interns and linking the Institute to interna-
tional partners. 

Our development team, which maintains
Worldwatch’s ties to its supporters, also
actively shaped this book. We welcomed the
creativity of Mary Redfern, Manager of Foun-
dation Relations. Courtney Berner, Friends of
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boosted by Laura Parr, Development Assis-
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arguments with her incisive comments on
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Foreword
Anna Tibaijuka

Executive Director, UN-HABITAT

When I first came to UN-HABITAT with a
background in agricultural economics and
international trade negotiations, I brought my
own set of professional and personal preju-
dices. Like many other development theorists,
I felt that although urban development was
important, rural development was the first pri-
ority. Like many people of my generation in
Africa and around the world, I thought of
urban areas as a necessary evil. Though they
were economic centers, cities led to over-
crowding, pollution, and, inevitably, slums. 

I had given little thought to the possibil-
ities, even less to the problems and process of
urbanization. However, in the years since I
became Executive Director of UN-HABI-
TAT I have traveled far and wide. I have
experienced firsthand the appalling results of
rapid chaotic urbanization. 

In city after city, I have been stranded in
traffic jams; I have visited men in hospitals suf-
fering from preventable diseases caused by
industrial pollution; I have seen slum dwellers
living in conditions that do not bear describ-
ing and met young women who were raped
on their way to the closest public toilet shared
by over 500 people; I have walked through
flattened terrain that once housed whole
communities destroyed by floods and other
natural disasters. 

Whereas in 1950 New York and Tokyo
were the only cities with more than 10 mil-
lion people, today there are 20 megacities,

most of which are in the developing world. As
cities sprawl, turning into unmanageable
megalopolises, their expanding footprint can
be seen from space. These hotbeds of pollu-
tion are a major contributor to climate
change.

Though urbanization has stabilized in the
Americas and Europe, with about 75 percent
of the population living in urban areas, Africa
and Asia are in for major demographic shifts.
Only about 35 percent of their populations
are urban, but it is predicted that this figure
will jump to 50 percent by 2030. The result
is already there for all to see: chaotic cities sur-
rounded by slums and squatter settlements. 

Of the 3 billion urban dwellers today, it is
estimated that 1 billion are slum dwellers.
What is worse, if we continue with business
as usual that figure is set to double by 2030.

If ever there was a time to act, it is now.
Though cities are important engines of
growth and provide economies of scale in
the provision of services, most of them are
environmentally unsustainable. In addition, in
this age of increasing insecurity, with more
than 50 percent of their residents living in
slums without adequate shelter or basic ser-
vices, many cities are rapidly becoming socially
unsustainable.

The U.N. General Assembly first explic-
itly cited its concern at the “deplorable world
housing situation” in 1969, and it declared
human settlements a priority for the twenty-
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fifth anniversary of the United Nations in
1971. The next year, the first U.N. confer-
ence on the human environment, in Stock-
holm, marked a conceptual shift from global
environmental degradation to its causes—
largely urbanization and the impact of
human settlements. 

In 1977, the Secretary-General of the first
U.N. Human Settlements Conference (Habi-
tat I), Enrique Peñalosa, asked “whether
urban growth would continue to be a spon-
taneous chaotic process or be planned to
meet the needs of the community.” Yet the
urban agenda never received the full attention
it deserved. For decades now, donors have
given priority to rural development. The
Human Settlements Foundation, established
at the same time as UN-HABITAT to fund
slum upgrading, was never financed. Perhaps
this was because in 1977, only one third of the
world lived in urban areas. 

Today, urbanization is being taken increas-
ingly seriously. In 1996, at Habitat II, 171
countries signed the Habitat Agenda, a com-
prehensive guide to inclusive and participatory
urban development. In 2000, concerned
about the number of people who were being
marginalized by the rapidly globalizing econ-
omy, world leaders committed themselves to
the Millennium Development Goals. Many of
these address the living conditions of the
urban poor, in particular Targets 9 and 11
within Goal 7 on environmental sustainabil-
ity. In 2001, the General Assembly passed a
resolution that promoted UN-HABITAT
from a center into a full-fledged U.N. pro-
gram and called on UN-HABITAT to estab-
lish the World Urban Forum as a think tank
on all things urban. 

With more than 10,000 delegates, the
third session of the World Urban Forum, in
Vancouver in 2006, proved that people are
increasingly concerned about the future of
human settlements. Ministers and mayors,
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industrialists and slum dwellers, all recog-
nized that their combined efforts are required
to overcome the urban crisis. 

As we struggle to change our cities, authors
and journalists are ever more critical. Charles
Dickens, Emile Zola, Jacob Riis, and Edward
Mayhew were instrumental in improving the
urban policies of their day. Today, researchers
and authors of reports like this State of the
World 2007 help sensitize the larger public to
the major issues of our time. 

Surprisingly, there was no commonly
agreed-upon definition of slums until 2003,
when the United Nations published Global
Report on Human Settlements: The Challenge
of Slums. Where there was a lack of informa-
tion about urban indicators, there is now a net-
work of Global Urban Observatories. The
World Bank, with UN-HABITAT, has estab-
lished the Cities Alliance that coordinates
donor activity in urban areas, particularly in
slum upgrading. The United Nations has also
launched major campaigns to promote secu-
rity of tenure and better urban governance. 

The political machinery is finally beginning
to recognize urbanization. In 2006, the
United States Senate held it first hearing on
African urbanization, while the British Par-
liament held its first debate on urbanization
in developing countries. United Cities and
Local Governments, founded in 2004, has
become a legitimate partner in the interna-
tional arena. 

These kinds of international, regional, and
local political institutions help create legiti-
macy for change; more important, they pro-
vide a locus for interventions. If our
campaigns of advocacy and awareness do not
translate into action, we will have failed. 

There are signs of hope. There are more
and more best practices showing what mea-
sures can be taken to improve housing con-
ditions for the urban poor while enforcing
environmental laws. Many cities in Southeast
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and South Asia, in particular, are beginning
to reduce the share of their people living in
urban poverty. Though all Habitat Agenda
partners have contributed to this improve-
ment, it has been spearheaded by central
governments and local authorities. Their
political will has spurred increased invest-
ment in making cities and towns sustainable.

As an African, living in the world’s fastest
urbanizing continent, I am aware that we
need to persuade everyone—from presidents
to ordinary policymakers—of the urgency of
urban issues. The Commission for Africa, of
which I was a member, highlighted urban-
ization as the second greatest challenge con-
fronting the continent after HIV/AIDS. As we
move into the urban age, we have to change
how we see the world, how we describe it, and
how we act in it.

Fortunately, the leaders of Africa have
taken note. At the Maputo Summit in 2003,
the African Heads of State adopted Deci-
sion 29 reiterating their commitment to sus-
tainable urbanization, an agenda that was
subsequently encouraged by Joaquim
Chissano during his term as President of the
African Union. In Nigeria, concerned about
the country’s urban problems, President
Olusegun Obasanjo personally set up the
Ministry of Housing and Urban Develop-
ment. In his inaugural address in 2006, Pres-
ident Jakaya Kikwete of Tanzania emphasized
the need for well-managed cities as a basis for
national development. To coordinate urban
issues at the regional level, African ministers

recently established the African Ministerial
Conference on Housing and Development.
At the same time, AFRICITIES has been at
the forefront of organizing local authorities
on the continent.

This is just the beginning. As I walk
through the slums of Africa, I find it hard to
witness children suffering under what can
only be described as an urban penalty. I am
astonished at how women manage to raise
their families under such appalling circum-
stances, without water or a decent toilet. The
promise of independence has given way to the
harsh realities of urban living mainly because
too many of us were ill prepared for our
urban future. Many cities are confronting
not only the problems of urban poverty, but
the very worst of environmental pollution.
From Banda Aceh to New Orleans, whole
communities are being wiped out through no
fault of the innocent victims. 

We will, all of us, bear the responsibility of
a world gone wrong. If we continue as usual,
a disastrous future beckons: whole cities
swamped by slums, whole societies destroyed
by climate change. 

Working at UN-HABITAT and with other
agencies worldwide, I hope that together we
can correct the past failures of urban planning.
I hope that the work of organizations like the
Worldwatch Institute will motivate more peo-
ple to take up the cause of environmentally
and socially sustainable cities. We are warned,
it cannot be business as usual. 
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The twentieth century was, par excellence, the
century of urbanization. Around the world the
supremacy of rural populations over urban
ones was reversed and cities experienced an
accelerated growth, often beyond the desir-
able. They have been through unthinkable
transformations, which left a fantastic array of
challenges and possibilities as a legacy.

If the last century was the century of
urbanization, the twenty-first will be the
century of cities. It is in the cities that deci-
sive battles for the quality of life will be
fought, and their outcomes will have a defin-
ing effect on the planet’s environment and
on human relations.

Therefore, what can we expect from an
urban planet? What will the cities of the future
be like? There are those who portray an urban
world in apocalyptic colors, who depict cities
as hopeless places where a person cannot
breathe, move, or live properly due to excess
population and automobiles. I, however, do
not share these views. My professional expe-
rience has taught me that cities are not prob-
lems, they are solutions. So I can face an urban
world only with optimism.

My strongest hope resides in the speed of
transformation. For instance, the demographic
projections based on the high birth rates of
20–30 years ago have not been confirmed,
allowing us a more encouraging view on the
growth of cities for the next years and decades. 

Renewable energy sources, less-polluting

automobiles, new forms of public trans-
portation, and communication technologies
that reduce the need for travel are all push-
ing away the chaos that was predicted for
large urban centers. The evolution of tech-
nology and its democratization are present-
ing new perspectives for cities of all sizes
and shapes. 

In terms of physical configuration, the
cities of the future will not differ significantly
from the ones of yesterday and today. What
will differentiate the good city will be its
capacity for reconciling its residents with
nature. Socially just and environmentally
sound cities—that is the quest! 

By having to deal directly with economic
and environmental issues, this quest will fos-
ter an increasingly positive synergy between
cities, regions, and countries. As a conse-
quence, it will motivate new planetary pacts
focused on human development.

Still, a certain sense of urgency is vital to
positively transform our cities. The idea that
action should only be taken after having all the
answers and all the resources is a sure recipe
for paralysis. The lack of resources cannot
be an excuse not to act. The planning of a city
is a process that allows for corrections, always.
It is supremely arrogant to believe that plan-
ning can be done only after figuring out every
possible variable.

To innovate is to start! Hence, it is neces-
sary to begin the process. Imagine the ideal,
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but do what is possible today. Solutions for
20, 30 years ahead are pointless, because by
then the problems will probably be different.
Therefore we need urban policies that can
generate change beginning now, that will
not need decades to show results. The present
belongs to us and it is our responsibility to
open paths.

In the roots of a big transformation there
is a small transformation. Start creating from
simple elements, easy to be implemented,
and those will be the embryos of a more
complex system in the future. Although we
are living a phase of our history when events
happen at a galloping pace, and information
travels in the blink of an eye, the decisions
regarding urban problems are postponed due
to a systematic lack of synchrony with the
speed of the events.

The world demands increasingly fast solu-
tions, and it is the local level that can provide
the quickest replies. But it is necessary to
plan to make it happen. Plan for the people
and not for centralized and centralizing
bureaucratic structures.

Those responsible for managing this
urban world must have their eyes on the
future, but their feet firmly on the ground
in the present. Those who only focus on
the daily needs of people will jeopardize the
future of their city. On the other hand, those
who think only about the future, disregard-
ing the daily demands, will lose the essential
support of their constituents and will not
accomplish anything.

It is necessary then not to lose track of the
essence of things; to discern within the amaz-
ing variety of today’s available information
what is fundamental and what is important,
the strategic from the daily demands. A clear
perspective on future objectives is the best
guide for present action—that is, to bind the
present with a future idea.

There are three crucial issues that need to

be addressed: mobility, sustainability, and
identity.

For mobility, the future is on the surface.
Entire generations cannot be sacrificed wait-
ing for a subway line while in less than two
years complete networks of surface trans-
portation can be set up. In Curitiba, starting
in 1974 we gave priority to public buses car-
rying 25,000 passengers a day in exclusive
lanes on a north-south axis. Today, the net-
work carries 2 million passengers throughout
the metro area with a single fare.

The key to mobility is the combination and
integration of all systems: subway, bus, taxi,
cars, and bikes. But these systems cannot
compete in the same space. People will select
the most convenient combination according
to their own needs and travel with a “mobil-
ity card.” Operators of each transportation
mode will be partners in the system.

Regarding sustainability, the main idea is
to focus on what we know instead of what we
don’t know. And, above all, to transfer this
knowledge to the children, who will then
teach their parents. Curitiba’s Garbage That
Is Not Garbage Program encouraged sepa-
ration of recyclable waste in households; chil-
dren learned about the program at school
and helped mobilize their parents.

Simple things from the day-by-day routine
of cities can be decoded for children: for
instance, how each person can help by reduc-
ing the use of the automobile, living closer to
work or bringing the work closer to home,
giving multiple functions during the 24 hours
of the day to urban infrastructure, saving the
maximum and wasting the minimum.

Sustainability is an equation between what
is saved and what is wasted. Therefore, if sus-
tainability=saving/wasting, when wasting is
“zero,” sustainability tends to infinity. Waste
is the most abundant source of energy.

A sustainable city cannot afford the luxury
of leaving districts and streets with good
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infrastructure and services vacant. Its down-
town area cannot remain idle during great
portions of the day. It is necessary to fill it up
with the functions that are missing. The “24
hours city” and multiple-use equipment are
essential for sustainability.

Finally, identity. Identity is a major factor
in the quality of life; it represents the synthesis
of the relationship between the individual
and his or her city. Identity, self-esteem, a feel-
ing of belonging—all of them are closely
connected to the points of reference that
people have about their own city.

Rivers, for instance, are important refer-
ences. Instead of hiding them from view or
burying them in concrete, cities should estab-
lish riverbanks as valuable territories. By
respecting the natural drainage characteristics,
cities can make sure the preserved areas pro-
vide necessary episodic flooding relief chan-
nels and are still used most of the time for
recreation in an economic and environmen-
tally friendly way. Parks can work within a sim-
ilar logic, providing areas that people can
relate to and interact with.

Historic districts are also major reference
points, closely related to each city since its
inception. But these areas often suffer a
process of devaluation and degradation. Find-
ing ways to keep these districts alive by con-
necting identity elements, recycling outdated
uses, and hosting a mix of functions is vital.
In Curitiba, a deactivated gunpowder storage

facility was transformed into one of the city’s
most cherished theaters—Teatro do Paiol.

A city is a collective dream. To build this
dream is vital. Without it, there will not be
the essential involvement of its inhabitants.
Therefore, those responsible for the des-
tinies of the city need to draw scenarios
clearly—scenarios that are desired by the
majority, capable of motivating the efforts of
an entire generation.

A city is a structure of change even more
than it is a model of planning, an instrument
of economic policies, a nucleus of social polar-
ization. The soul of a city—the strength that
makes it breathe, exist, and progress—resides
in each one of its residents. 

Cities are the refuge of solidarity. They
can be the safeguards of the inhumane con-
sequences of the globalization process. They
can defend us from extraterritoriality and the
lack of identity. 

On the other hand, the fiercest wars are
happening in cities, in their marginalized
peripheries, in the clash between wealthy
enclaves and deprived ghettos. The heaviest
environmental burdens are being generated
there too, due to our lack of empathy for pre-
sent and future generations. And this is exactly
why it is in our cities that we can make the
most progress toward a more peaceful and
balanced planet, so we can look at an urban
world with optimism instead of fear.
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Sometime in 2008, the world will cross an
invisible but momentous milestone: the point
at which more than half the people on the
planet—roughly 3.2 billion human beings—
live in cities. The combined impact of a
growing population and an unprecedented
wave of migration from the countryside
means that over 50 million people—equiv-
alent to the population of France—are now
added to the world’s cities and suburbs each
year. More than at any time in history, the
future of humanity, our economy, and the
planet that supports us will be determined in
the world’s cities.

Urban centers are hubs simultaneously of
breathtaking artistic innovation and some of
the world’s most abject and disgraceful
poverty. They are the dynamos of the world
economy but also the breeding grounds for
alienation, religious extremism, and other
sources of local and global insecurity. Cities
are now both pioneers of groundbreaking
environmental policies and the direct or indi-
rect source of most of the world’s resource
destruction and pollution.

This modern “tale of two cities,” to bor-
row the title of Charles Dickens’ famously
grim book about nineteenth-century Lon-
don, is something that every policymaker
and citizen needs to understand. The battles
against our greatest global problems, from
unemployment and HIV infections to water
shortages, terrorism, and climate change, will

be largely won—or lost—in the world’s cities.
Although our species existed for over

100,000 years before the first small cities
were built between the Tigris and Euphrates
Rivers around 4000 BC, the growing domi-
nance of cities is one of the most dramatic
changes we have experienced and one for
which we are poorly equipped. As recently as
the early twentieth century, the vast majority
of the world’s people lived in the countryside
and practiced subsistence farming. Even today,
the electoral systems of many predominantly
urban countries—Japan is a good example—
give disproportionate political influence to
rural citizens. And the international devel-
opment community often neglects cities when
allocating its aid.

In 1950, only New York and Tokyo had
populations of more than 10 million. Today
there are 20 of these so-called megacities,
the bulk of them in Asia and Latin America.
But most of the growth in the decades ahead
will come in smaller cities. By 2015, demog-
raphers project there will be 59 cities with
populations between 1 million and 5 million
in Africa, 65 such cities in Latin America and
the Caribbean, and 253 in Asia. As early as
2030, four out of five of the world’s urban
residents will be in what we now call the
“developing” world.

The demographic and political impacts of
this transformation will test us. In China, for
example, millions of people are moving to

Preface
Christopher Flavin

President, Worldwatch Institute

     



cities each year, and while that nation has
done better than most in meeting the needs
of new urban residents, the social strains are
showing. And Africa, the least urban conti-
nent today, is the area that is urbanizing the
fastest—a trend that will undoubtedly put
additional social, economic, and political pres-
sure on this already stressed part of the world.

The great majority of the population
growth in the new urban centers of Africa and
Asia is in the unplanned and underserved
settlements commonly known as slums. Over
one quarter of urban residents in the devel-
oping world—more than half a billion peo-
ple—lack clean water and sanitation, and 1.6
million die each year as a result. The face of
twenty-first century cities is often that of a
small, malnourished child living in a vast slum
in a city such as Abidjan, Kolkata, or Mexico
City, not far from the newly built opera
houses, gleaming office buildings, and auto-
mobile-choked highways that are now com-
mon even in poor countries.

This child frequently lacks electricity, clean
water, or even a nearby toilet. While air qual-
ity has improved markedly in many Euro-
pean and American cities in recent years, it has
become far worse in most cities in the devel-
oping world; China alone has 16 of the
world’s most polluted cities. For that child in
the slum, pollution-related sickness and vio-
lence are daily threats, while education and
health care are a distant hope.

Our ability to meet the needs of the urban
poor is one of the greatest humanitarian chal-
lenges of this century. It is also going to
shape key global developments—from the
security of those who live in nearby luxury
apartments to the stability of Arctic ice sheets
near the planet’s poles. It is particularly ironic
that the battle to save the world’s remaining
healthy ecosystems will be won or lost not in
the tropical forests or coral reefs that are
threatened but on the streets of the most
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unnatural landscapes on the planet.
At stake is the ability of those ecosystems

to provide the food, fiber, fresh water, and cli-
mate stability that all cities depend on. Nearly
two thirds of these “ecosystem services” have
already been degraded, according to the lat-
est scientific estimates. Our challenge is to
avoid the fate of the great Mayan cities that
lie in ruins in the jungles of southern Mexico
and Guatemala—cities that were abandoned
not just because of forces at work within
their borders but because of the collapse of
the surrounding agricultural lands and water
resources after centuries of overexploitation.

The task of saving the world’s modern
cities might seem equally hopeless—except
that it is already happening. This book doc-
uments the problems facing the world’s cities,
but also a remarkable array of promising
advances that have begun to mushroom over
the past few years. Particularly striking is the
self-reliance being demonstrated by both rich
and poor communities that have stepped in
to fill gaps left by governments. Even neces-
sities such as food and energy are increas-
ingly being produced by urban pioneers inside
city limits. 

In Accra, at least 1,000 urban farmers
grow food in backyard plots, in empty lots,
along roadsides, and in abandoned dumps,
fertilizing their crops with “greywater” from
kitchens and bathrooms. In Barcelona, over
half the new and refurbished buildings now
have solar hot water. In Karachi, the urban
poor have organized themselves to provide
sewer services by having the inhabitants take
responsibility for planning, building, and
managing the local piping system. In Bogotá,
many residents move easily around on the
spiffy new bus rapid transit system. On an
island in the Yangtze River near Shanghai, a
new ecological city is being built from scratch.
And in Johannesburg, cooperative businesses
have been formed to sell eco-friendly con-

    



struction materials while creating hundreds of
new jobs for city residents. 

As these examples suggest, State of the
World 2007 covers a topically and geo-
graphically diverse urban landscape as we
explore the many ways in which cities are key
to both human progress and ecological sus-
tainability. My colleague Molly O’Meara
Sheehan, who directed this year’s State of the
World project, has assembled an inspired
team of Institute researchers and outside
experts to write this volume. It includes in-
depth discussions of many of the challenges
facing today’s cities as well as exciting stories
about the innovators who are finding new
ways to address these problems, often in the
poorest corners of the developing world.
The short “Cityscape” stories that appear
between the chapters were prepared by peo-
ple who know firsthand what is happening in
these cities.

We are particularly pleased that two of
the world’s great leaders on urban issues—

both from the global South—have written
eloquent Forewords to State of the World
2007. Anna Tibaijuka, Executive Director
of UN-HABITAT, the U.N. body devoted to
the well-being of human settlements, has
brought the plight of urban slum dwellers to
the attention of world leaders. As a woman
who grew up in rural Tanzania and studied
agricultural economics at university, Anna
Tibaijuka provides the perspective of a per-
son who has professionally and personally
straddled the rural-urban divide.

Jaime Lerner, former mayor of Curitiba in
Brazil and former governor of Paraná, who
developed the bus rapid transit system that
inspired Bogotá’s system and is now being
replicated in cities such as Los Angeles and
Beijing, wrote our second Foreword. In con-
trast to those who portray today’s cities as
hopeless and apocalyptic places, Jaime Lerner
views cities as exciting laboratories of change.
That sense of optimism is central to the future
of cities—and the world itself.
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Timeline events were selected to increase
awareness of the connections between peo-
ple and the environment. An online version
of the timeline with links to Internet
resources is available at www.worldwatch
.org/features/timeline.

State of the World:
A Year in Review

This timeline covers some significant
announcements and reports from October
2005 through September 2006. It is a mix of
progress, setbacks, and missed steps around
the world that are affecting environmental
quality and social welfare.

Compiled by Lisa Mastny
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POPULATION
UN experts predict that
by 2010, as many as 50
million people will be

environmental refugees,
fleeing the effects of

worsening environmental
conditions.

TOXICS
Explosion at a Chinese

petrochemical plant
releases 100 tons of 

benzene and other toxins
into the Songhua River,
forcing disruptions in
drinking water supply.

ECOSYSTEMS
Mexico designates the

Sierra del Carmen 
mountains Latin America’s

first “wilderness area,”
creating a transnational

park with Big Bend
National Park in Texas.

CLIMATE
Report warns that half
the world’s coral reefs

may die within 40 years
unless urgent action is
taken to protect them
from climate change.

BIODIVERSITY
Twelve West African
countries sign pact to
improve cross-border

cooperation to conserve
elephant populations 

and their habitats.

AGRICULTURE
WTO members 

approve a declaration
agreeing to end 
trade-distorting 

agricultural export 
subsidies by 2013.

SECURITY 
Rioters in Paris suburbs,

mainly second-generation
immigrant youths, ignite

unrest across France, drawing
attention to unemployment

and discrimination.

FORESTS
FAO reveals that net 
forest loss worldwide 
has slowed somewhat

over the past five 
years, to 7.3 million
hectares annually.

NATURAL DISASTERS
Earthquake of 7.2 

magnitude strikes northwest
Pakistan, killing more than
73,000 people by early

November.

MARINE SYSTEMS
Fijian chiefs establish

marine protected areas in
the Great Sea Reef, the
world’s third largest reef
system, aiming to expand
system coverage to 30

percent by 2020.

CLIMATE 
Scientists project that 
as much as 90 percent 

of the near-surface 
permafrost area in 
the Arctic could

disappear by 2021.

GOVERNANCE
Seven states in the US
Northeast agree to the
nation’s first mandatory

plan for reducing 
greenhouse gas emissions

from power plants.
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CLIMATE
Australia, China, India,

Japan, South Korea, and
the United States form 
a market-based “clean
energy” partnership 
as an alternative to 
the Kyoto Protocol.

AGRICULTURE
WTO rules against 

European restrictions 
on genetically modified
(GM) corn, soybeans,

and cotton in a 
victory for global GM 

food advocates.

DESERTIFICATION
UN proclaims 2006 
the International Year 

of Deserts and 
Desertification to draw
attention to the human

and environmental 
consequences of climate

change in arid lands.

CLIMATE 
US scientists report 
that 2005 was the

warmest year in over 
a century, followed 

by 1998, 2002,
2003, and 2004.

NATURAL
DISASTERS

Weeks of heavy rain 
trigger mudslides in the

Philippines, killing up 
to 1,500 people and

destroying entire villages.

SECURITY
US agrees to recognize India
as a nuclear power and to
promote civilian nuclear
transfers in exchange for

minimal oversight of India’s
nuclear weapons program.

HEALTH
At a high-level
conference in 

Beijing, the world’s 
governments pledge
$1.85 billion to fight 

avian influenza.

ECOSYSTEMS
Brazil adds 150,000

hectares to its Amazon
National Park and 
creates seven new 
protected areas in 
western Pará state.

FORESTS
Environmental groups

report that more 
than a quarter of the 
Peruvian Amazon—

nearly 22 million
hectares—is now zoned
for oil and gas activities.

TOXICS
The European 

Commission adopts 
strict limits for dioxin 
and polychlorinated

biphenyl levels in food
and animal feed.

BIODIVERSITY
Scientists report that 
a waterborne fungus 
is responsible for the
decline of more than 
40 amphibian species

in Central America 
and 93 such species

worldwide.

CLIMATE
Most comprehensive 
survey of Greenland 

and Antarctic ice sheets
ever reports a net 

loss of polar ice from
1992–2002 as ice 

shelves and edges thin.

GOVERNANCE
The 1996 Protocol to the
London Convention on
marine pollution enters
into effect, strengthening
rules on ocean dumping

and enshrining the
“polluter pays” principle.

FORESTS
Report finds that US 
and EU imports of 

wood products from
China have increased

nearly 900 percent since
1998, fueling forest

destruction and illegal
logging worldwide.
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NATURAL DISASTERS
Europe’s Danube River
reaches a historic high,
overflowing its banks 
and forcing more than
10,000 people to flee 

for higher ground.

ENERGY
Brazil opens its first
uranium-enrichment

facility for the 
development of 

civilian nuclear energy.

ENERGY
Tokyo’s government 

sets target of powering
20 percent of the city 
on renewable energy 
by 2020, up from 2.7 

percent today.

GOVERNANCE
Institutional investors
from 16 countries,

representing more than
$2 trillion in assets,
sign on to the UN’s 
new Principles for 

Responsible Investment.

WATER
China removes final 

temporary wall at the
Three Gorges Dam,

releasing Yangtze River
waters behind the

world’s largest
hydropower project.

MARINE SYSTEMS
International Whaling
Commission rejects

Japanese bid to 
reintroduce commercial
whaling, in one of the

closest votes ever 
on the issue.

ECONOMICS
World Bank approves

initiative to provide
more than $37 billion 
in debt relief to 17 of 
the world’s poorest

countries over 40 years.

CLIMATE 
Al Gore’s documentary 

An Inconvenient Truth
opens in Los Angeles 
and New York, raising
awareness about the
dangers and causes of 

climate change.

HEALTH
UN report links 

wetland losses to the
spread of avian flu, as
wild birds come into
greater contact with
domesticated fowl.

BIODIVERSITY
Hippos and polar bears
are added to the global
Red List of threatened

species for the first time,
reflecting widespread
population declines.

HUMAN RIGHTS 
Shortly after a “peace
agreement” is signed in

Darfur, new fighting
worsens a conflict that
has killed hundreds of
thousands since 2003.

FORESTS
In Central Africa’s first
debt-for-nature deal,
Cameroon agrees to

spend up to $25 million
to preserve its rainforests

in exchange for debt
relief from France.

URBANIZATION
Delegates gather at the

Third World Urban
Forum in Vancouver to
discuss ways to improve
slum dwellers’ access to

basic shelter and services.
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ENERGY
G8 energy plan outlines

members’ intentions 
to secure fossil fuel 

supplies while promoting
market-led development
of nuclear and renewable

energy sources.

CLIMATE
California approves bill
establishing the strictest

controls on carbon 
dioxide in the United

States, pledging to 
cut emissions 25 
percent by 2020.

BIODIVERSITY
Taiwanese customs

authorities seize more
than five tons of illegally

harvested elephant 
ivory in three days,

the equivalent of 614
dead elephants.

TOXICS
Toxic waste from a

Dutch ship is dumped 
in Abidjan slums in 

Côte d’Ivoire, sickening
thousands and killing 

at least 10.

MARINE ECOSYSTEMS
As overfishing continues,

fisheries experts say
bluefin tuna catches in the
western Mediterranean

are just 15 percent 
of what they were a 

decade ago.

CLIMATE
Study links temperature

increases caused by
human greenhouse gas
emissions to stronger 

hurricane intensity in the
Atlantic and Pacific Oceans.

AGRICULTURE
Japan agrees to lift 
import ban on US 

beef imposed in 2003
after the discovery of
the first US case of 
mad cow disease.

BIODIVERSITY
Scientists announce the

discovery of the first new
bird species in India in

more than 50 years—a
multicolored babbler.

SECURITY
In the deadliest fighting 
in Lebanon since 1982,
Israeli air strikes on a

power plant spew oil into
the Mediterranean Sea,
affecting 200 kilometers

of coastline.

WATER
Experts convene for

World Water Week in
Stockholm to address

corruption in the water
industry and the need for
universal access to safe

water by 2015.

HEALTH
US government warns
consumers not to eat

fresh spinach following a
deadly E. coli outbreak
that eventually kills at
least one person and
sickens more than 180 

in 26 states.

HEALTH
UN says global coverage

of safe drinking water rose
from 78 to 83 percent

between 1990 and 2004,
although two fifths of the
population still lacks access

to basic sanitation.
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In 2007, engineers and construction workers
are to begin transforming rural Chongming
Island, in the Yangtze River near Shanghai,
into a city. Arup, the firm preparing the mas-
ter plan for this new development, called
Dongtan, touts it as “the world’s first sus-
tainable city.” Plans call for a city of 50,000
by 2010, with the population expected to
reach 500,000 by 2040. The development
will cover 4,600 hectares, less than a fifth of
the entire island. Windmills will dominate
the skyline, and turf, vegetation, and solar
panels will cover the roofs. Some 80 percent
of solid waste will be recycled, while organic
waste will be composted or burned to supply
heat and power. The only motorized vehicles
allowed on the streets will be powered by
electricity or fuel cells.1

In theory, Dongtan will be self-sufficient
in energy, food, and water, with close to zero
carbon emissions from transportation. If this

is accomplished, each person living in Dong-
tan will exert much less pressure on nature
than a New Yorker does today. Although
New York City’s density of settlement is sim-
ilar to that envisioned for Dongtan, the Amer-
ican city relies on electricity that is virtually all
generated by fossil fuels and nuclear fission,
and its wastes are carried by truck to landfills
up to 650 kilometers away. New York’s recy-
cling rate is less than 20 percent.2

The Dongtan eco-city project is one of
the latest attempts to design an urban form
that brings the needs of people into line with
the needs of the environment. A century ago,
Ebenezer Howard, a British reformer, advo-
cated “garden cities,” self-contained towns of
roughly 30,000 people living on 1,000 acres
(405 hectares) surrounded by greenbelts.
Within these new towns, zoning was to sep-
arate houses and gardens from factories and
farms. The first garden city, Letchworth, was
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founded some 60 kilometers from London in
1902, and the idea spread to other coun-
tries, including the Netherlands and Japan.
But the new towns did not create their own
workplaces, as planned, and were instead
absorbed into the regional growth of the
cities they surrounded.3

Dongtan has yet to be built and tested.
Like utopian projects before it, there are sure
to be negative consequences. Some may be
expected, such as the possible displacement of
farmers now living on the island or the poten-
tial disruption of the protected wetlands that
house a bird sanctuary, while others have yet
to surface. Nonetheless, this project comes at
a time when humanity needs new models for
urban development.4

The Global Challenge 
of Urbanization

Thanks to rapid urban growth not only in
China but elsewhere in Asia and Africa, some
time in the coming year the population of the
world will become mostly urban. By 2005,
the world’s urban population of 3.18 billion
people constituted 49 percent of the total
population of 6.46 billion. Very soon, and for
the first time in the history of our species,
more humans will live in urban areas than
rural places.5

This is a significant milestone on the long
road of civilization. Ten thousand years ago,
humans were hunter-gatherers who moved
with their food sources. With the discovery
of agriculture came permanent settlements
and, in time, the imperial cities of the ancient
world. More than two centuries ago, improve-
ments in agriculture in northwest Europe
made it possible for a smaller fraction of the
population to feed everyone. In 1740 about
two thirds of the labor force in England and
Wales worked in agriculture. By 1840 this had
dropped to less than a quarter, even though

the English exported food throughout that
century. On the heels of this increase in agri-
cultural productivity came the invention of
machines that could transform the heat of
burning coal or wood into useful work. The
Industrial Revolution spread from Europe
to North America and then Japan, and cities
grew to house and serve the new factory
workers, many of whom had left farms where
their labor was no longer needed. By 1900
humanity stood on the threshold of moder-
nity: a new way of life anchored in cities that
would rewrite the conditions of human life.
(See Box 1–1.)6

In parallel, human activity has emerged as
an environmental force of planetary pro-
portions: replumbing watercourses, exter-
minating species, and altering the global
climate. These changes have brought
unprecedented material gains to our species,
particularly in the high-income nations.
Whether these gains can be shared with all
of humanity, and whether they can be sus-
tained, are questions that now seem increas-
ingly urgent, as the impact of humans on the
natural world can no longer be considered
negligible. These are also matters that will be
decided by urban inhabitants, because
although human population growth may
well cease in this century, cities and their
environmental pressures are continuing to
expand through economic growth, migra-
tion, natural increase, and the transformation
of rural areas into urban settlements.7

U.N. projections suggest that nearly all
of the world’s population growth in the com-
ing generation will be in cities in low- and
medium-income nations. Asia and Africa, the
most rural continents today, are expected to
double their urban populations to about 3.4
billion in 2030. Already, about 1 billion urban
dwellers live in “slums” or informal settle-
ments—areas where people live without one
or more of life’s basic necessities: clean water,
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sanitation, sufficient living space, durable
housing, or secure tenure, which includes
freedom from forced eviction.8

Urbanization thus presents a global chal-
lenge of human development and human
rights. The shift in where we live brings to the
fore the question of how we live—the chal-
lenge of sustainable development, defined in
a widely quoted form 20 years ago as meet-
ing the needs of the present without com-

promising the ability of future generations to
meet their own needs.9

Many scientists agree that the global econ-
omy is not on a path toward sustainable devel-
opment. More than a decade ago, the
Intergovernmental Panel on Climate Change
found that the burning of fossil fuels was
altering the composition and heat balance of
the atmosphere; the group has since docu-
mented signs of a changing climate, from
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The cities made possible and necessary by
industrialization have incubated a mutually
reinforcing set of transitions that have
redrawn the outlines of material existence.
What we now think of as globalization is the
latest phase in a set of linked transitions in
population, health, economy, politics, social
relations, and environment.

Families have grown smaller all over the
world, led by the high-income countries and by
China’s surprisingly successful one-child policy.
This demographic transition seems likely to
result in the end of human population growth
before the end of the twenty-first century. Sta-
bilization of population has not been imposed
by disease, famine, or war.With the exception
of African countries hard hit by AIDS, health
has improved almost everywhere over the 
past century, with declines in child mortality,
decreases in infectious illness, and longer life
spans, especially in high-income countries.This
epidemiological transition had an important
consequence for cities: just over a century ago,
cities had so much disease that urban popula-
tions declined unless people moved into them.
That urban penalty was erased by improve-
ments in sanitation and clean water—although
the poor public health conditions of slums still
sicken and kill on a large scale.

Industrialization has brought an unprece-
dented economic transition, one still unfolding
in the process of globalization.Average per

capita income has grown, with interruptions,
since the early nineteenth century. But wealth
and the indirect benefits of prosperity have been
shared unequally, even as the output of the world
economy has grown enormously. Economic
power has been rooted in cities; the purchases
of urban people, who cannot live off the land,
form the foundation of national economies.
Technological changes allowed cities to become
larger and to spread further; steel-framed build-
ings made skyscrapers possible, while faster
transportation brought people to and from
jobs in high-density downtowns even as they
came to live in distant, low-density suburbs.

As dramatic as the economic transforma-
tions of the past two centuries has been the
uneven but unmistakable rise of democracy.
The fraction of the world’s people ruled by
democratic governments rose from about 4
percent in 1840 to about 12 percent in 1900,
and crossed 50 percent around 2000.This
remarkable transition reflects the end of colo-
nialism, which added India and many other
medium- and low-income countries to the list
of democracies.The widening reach of compet-
itive elections has given city dwellers a chance
to demand accountability for the conditions of
urban life, and governments are now consid-
ered responsible for matters ranging from edu-
cation to parks to women’s rights that were
simply not on the agenda of feudal societies.

SOURCE: See endnote 6.

Box 1–1. Transitions of Modernity

      



shrinking glaciers to the decline of some plant
and animal populations. An international
analysis of the world’s ecosystems, written
by more than 1,300 scientists, found that 60
percent of the services of nature—including
those provided by farmlands, fisheries, and
forests—are being degraded or used unsus-
tainably. This Millennium Ecosystem Assess-
ment warned in 2005 that “these problems,
unless addressed, will substantially diminish
the benefits that future generations obtain
from ecosystems.”10

This chapter reviews the state of the
world’s urban areas, highlighting the way in
which urbanization and sustainable develop-
ment are linked. At first sight, cities seem to
be the problem rather than the solution: the
number of people living in slums has steadily
increased, and industrial pollution in rapidly
growing economies fouls water and air. Yet
the flow of people toward cities seems unlikely
to stop or even slow, in part because life
chances and economic opportunities are often
better in cities, even for many of the poor.11

From that perspective, urbanization pro-
vides a crucial opportunity: to create living
patterns harmonized with nature’s rhythms as
people continue to create urban habitat. Cities
offer economies of scale for recycling water
and materials, for instance, and for using
energy efficiently. Yet today’s high-income
cities use resources unsustainably, and the
high-consumption approach is plainly unaf-
fordable for slum dwellers. Finding ways to
create better urban settlements in all soci-
eties is central to sustainable development.

A city may be thought of as a physical
and social mechanism to acquire and deliver
essential natural services, such as clean water,
to a concentrated human population. The
physical part of this mechanism is often called
infrastructure, while the social part includes
markets, government, and community orga-
nizations. Cities vary tremendously, but

thinking of urban areas as linked to nature
reveals an important pattern: the environ-
mental problems of low-income cities are
different in kind and in scale from the prob-
lems facing industrializing, medium-income
cities. And the challenges brought by rapid
industrialization in Guangzhou, China, or by
poverty in Cochabamba, Bolivia, differ from
those found in high-income cities like
Phoenix or Turin. 

Cities are tied to nature through mar-
kets and technology. Virtually all cities rely
on food, fuels, and materials from elsewhere,
and all cities are marketplaces. Thus, “sus-
tainable” does not mean self-sufficient.
Rather, a city moving toward sustainability
improves public health and well-being, low-
ers its environmental impacts, increasingly
recycles its materials, and uses energy with
growing efficiency. Note the word “toward”:
it is unrealistic for a human economy to
have no impacts on the natural world, but
clearly it is necessary for the human economy
to share its wealth more equitably and in
ways that enable our species to endure on a
finite planet.

Urban Areas Today
While the trend of urbanization is clear, the
measurement of what is urban is not. When
the United Nations projects that the world’s
population will become predominantly urban
in 2008, it is drawing upon information pro-
vided by member nations, who define “urban”
differently. More than two dozen nations do
not document their definitions at all. Urban
populations can be identified using at least
three different ideas: the number of people liv-
ing within the jurisdictional boundaries of a
city; those living in areas with a high density
of residential structures (urban agglomera-
tion); and those linked by direct economic ties
to a city center (metropolitan area).
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These definitions yield quite different pic-
tures of the “city.” The U.S. National Research
Council remarked in 2003 that “cities such as
Buenos Aires, Mexico City, London, and
Tokyo can correctly be said to be declining or
expanding in population, depending on how
their boundaries are defined.” Moreover,
about two dozen low-income countries have
not had a census in more than a decade, and
the populations attributed to them are pro-
jections. Then there is the matter of how
large a settlement must be to count as urban.
India, for example, would change from being
mostly rural to being mostly urban if it
adopted the definition of urban area used in
Sweden. Despite these weaknesses, the data
published by the United Nations are widely
used (as they are throughout this book) for
lack of better estimates.12

In the second half of the twentieth century,
according to the United Nations, the urban
population of the world increased nearly four-
fold, from 732 million in 1950 to 2.8 billion
in 2000 and to more than 3.2 billion in 2006.
As shown in Table 1–1, growth has been
rapid in Africa, Asia, and Latin America, but
much slower in Europe and North America,
where more than half the population already
lived in urban areas by 1950. Only
40 percent of the urban popula-
tion lived in low- and middle-
income nations in 1950, but that
fraction will reach three quarters
shortly after 2010.13

Since 1975, more than 200
urban agglomerations in low- and
medium-income nations have
grown past 1 million inhabitants.
Their local governments are faced
with the sanitation, housing,
transportation, water, energy, and
health needs of more than a mil-
lion constituents—a striking new
challenge that arose in a single

generation. Many municipal governments
trying to cope with these matters lack trained
workers, the budgets to pay them, and tra-
ditions of civic governance on a mass scale.14

The trends of the past generation are pro-
jected to continue into the coming one. More
important, as noted earlier, the overwhelm-
ing majority of net additions to the human
population—88 percent of the growth from
2000 to 2030—will be urban dwellers in
low- and medium-income countries. Already,
Africa has 350 million urban dwellers, more
than the populations of Canada and the
United States combined. In terms of absolute
numbers of inhabitants, urban growth is
unprecedented and will continue to be so. But
in percentage terms, the rate at which national
populations are becoming urban lies within
the historical range experienced by the high-
income countries.15

The rapid swelling of urban populations
is due to both migration into cities and nat-
ural increase of the people already there.
Although policymakers tend to emphasize
the role of migration, which is high com-
pared with historical levels in the places
where rapid growth is taking place, natural
increase actually accounts for over half of
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Table 1–1. Urban Populations by Region, 1950–2000,
with Projection for 2010

Region 1950 1970 1990 2000 2010

(million inhabitants)
Africa 33 85 203 294 408
Asia 234 485 1,011 1,363 1,755
Latin America and 

the Caribbean 70 163 315 394 474
Europe 277 411 509 522 529
North America 110 171 214 249 284
Oceania 8 14 19 22 25

World 732 1,329 2,271 2,845 3,475

Note: Columns may not add up to world total due to rounding.
SOURCE: See endnote 13.

     



the rise in urban population.16

Perhaps the most visible aspect of global
urbanization has been the rise of megacities,
large urban agglomerations with more than
10 million inhabitants. (See Figure 1–1.)
These cities only account, however, for about
9 percent of total urban population. Just over
half of the world’s city dwellers live in settle-
ments with fewer than 500,000 inhabitants.
(See Figure 1–2.)17

The rapid urbanization of the world’s pop-
ulation is unfolding in distinctive ways in dif-
ferent parts of the world. Latin America, at 77
percent urban, has already gone through an
urban demographic transition like those of
North America and Europe, with national
population growth rates declining since the
1960s. Growth in the region’s megacities
has slowed considerably, as the costs of con-
gestion have made smaller urban areas more
attractive. Yet thanks to the world’s highest
levels of economic and social inequality, Latin
American cities have large slum populations
that continue to grow.18

In Africa, where some 38 percent of the
population lives in urban areas, urbaniza-
tion is more recent and more rapid in pro-
portional terms because of higher population
growth rates, rural poverty due to low agri-
cultural productivity, and wars that drive
people into cities. The spatial and economic
structure of African cities reflects choices
made by Europeans in the colonial era, when
trading centers for agricultural products 
and natural resources produced for interna-
tional export replaced an older network of
market settlements serving an agrarian pop-
ulation. The colonial cities were designed
by Europeans with small enclaves for them-
selves; adjoining indigenous districts were
built with little attention to water and sani-
tation, roads, transportation, or energy sup-
ply. The lack of infrastructure for the poor,
followed by rapid urban growth, has pro-
duced large slum populations living at high
levels of risk from disease and environmen-
tal hazards like flooding.19

Poor macroeconomic performance in sub-
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Figure 1–1. Urban Agglomerations Projected to Exceed 10 Million Population by 2015

    



Saharan Africa since independence, nearly
half a century ago, has led to urban
economies dominated by informal work such
as food hawking and small-scale commerce,
but little industrial employment. More than
three quarters of nonagricultural employ-
ment is in the informal sector, yet it accounts
for only 41 percent of economic output,
because nearly all its jobs are in low-wage and
low-profit activities. African economies are
little integrated into the global economy,
and they still depend on exports of natural
resources and agricultural products in order
to import manufactured products—as in
colonial times.20

Asia, the world’s most populous region, is
roughly 40 percent urban, with a varied urban
landscape. Pacific Asia—the coastal regions
from Japan to Southeast Asia—has undergone
a remarkable economic transformation over
the past generation as China and the newly
industrializing countries of East Asia have
rapidly increased incomes and levels of urban-
ization. China is now home to 16 of the
world’s 20 most polluted cities, as rapid eco-

nomic changes have
pressed the ability of
governments to pro-
tect and improve pub-
lic health. In western
China, South Asia, and
interior Asia, urbaniza-
tion is also rapid, but
economic growth has
not been so meteoric,
and poverty burdens
nearly a third of India’s
urban population. Pop-
ulation growth rates
remain high in Bang-
ladesh and Pakistan,
although they are
declining. Urban pop-
ulations shrank or grew

slowly in Central Asia in the severe economic
and political disruptions that followed the
collapse of the Soviet Union.21

Beyond these regional generalizations,
each city has a history and a population that
will lead the city in its own direction. Cities
attract settlers and retain residents because
they offer opportunities for employment, for
meeting and being with people, for becom-
ing someone different. As migrants to every
slum will affirm, they are there because they
want to be. Seizing the opportunities and
taking the risks of city life, some will fail and
others succeed. Often, people will do things
they could not have done in rural settings, and
sometimes they will push the urban commu-
nity and economy in a new direction alto-
gether, whether this involves opening up a
new kind of business like an organic food
market, or making new links to distant com-
munities by sending earnings back home, or
disrupting the community by committing a
crime or contracting a previously unknown
disease like avian flu.

The dynamism of cities makes each urban
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Figure 1–2. Urban Population by Size Class of Settlement

    



area a place, a distinctive social and environ-
mental setting around which loyalties and
antipathies can form.

Dark Alleys
That each city is different has an important
implication for policy: sensible support of or
investment in an urban area requires knowl-
edge of its relevant characteristics. Yet our
understanding of cities is strikingly limited,
and this constrains the ability of international
institutions, governments, and nongovern-
mental organizations to act intelligently. One
result is that there is no simple model of how
to spur economic growth—not to mention
sustainability—in cities. By comparison, it is
an axiom of rural development that raising
agricultural productivity is an ingredient of
economic growth.

A basic limitation lies in the paucity of
information collected on cities. Urban pop-
ulation is tabulated by the United Nations,
but the variables that provide a picture of
sustainability—human well-being, environ-
mental conditions, and economic data—are
measured mostly at the national level, with
scant coverage in the cities of the develop-
ing world, where the most rapid urbaniza-
tion is occurring.22

As noted earlier, the delineation of cities
varies from country to country. Drawing a
boundary between rural and urban spaces
implies a sharp separation between country-
side and built-up area that simply does not
exist in most places. Many families depend on
both urban and rural settings to make a liv-
ing. Cecilia Tacoli of the International Insti-
tute for Environment and Development
points to studies that estimate the share of
rural households’ incomes from nonfarm
sources, including migrants’ remittances, at 40
percent in Latin America, 60 percent in South
Asia, and 30–50 percent in sub-Saharan

Africa, reaching as much as 80–90 percent in
Southern Africa. In addition, the changes in
land use at the fuzzy edges of urban agglom-
erations are complicated, rapid in comparison
to the reaction time of local government,
and often difficult to control. Municipal gov-
ernments do not often take responsibility for
slums outside their boundaries.23

Another challenge for policy is our unclear
view of population growth. The urban pop-
ulation projections of the United Nations
are not quite what they seem: they are purely
demographic projections, showing the pop-
ulation trajectories if parameters observed
and estimated now were to unfold in future
years. They do not include the effect of eco-
nomic, social, or environmental factors that
might alter, for instance, birth or migration
rates. Although the assumptions behind them
are spelled out in U.N. documents, these
projections are commonly taken to be pre-
dictions incorporating the best understand-
ing of all the forces at play. Yet, studies of
demographic projections have shown that
U.N. estimates have tended to overestimate
urban growth in developing countries by
about 19 percent for estimates made 20 years
earlier. Thus the projections of rapid urban-
ization in sub-Saharan Africa may prove to be
high in the future if the economies in those
countries remain weak.24

A further limitation arises from the lack of
data about variations within cities. Wealthy
districts and slums occupy areas well known
to a city’s residents, but little information is
available to analysts about how housing or
employment conditions vary between them.
Even accurate maps—essential for planning,
building, and maintaining streets or sewers—
are missing in many developing countries,
especially for informal settlements that were
occupied without authorization or recorded
land transactions. This lack of knowledge
compounds the difficulties arising from mul-
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tiple, conflicting sets of property rights. In
Ghana, as in many other former colonies,
one system of property is rooted in precolo-
nial family claims while another is inherited
from the colonial legal system. Sorting these
out, without maps or records of the traditional
property claims, clogs courts and hinders the
development of housing and businesses to
accommodate rising urban populations.25

Geographic information systems (GIS)
that use computers to assemble data from
different sources and to overlay them on
maps are beginning to make a substantial
contribution. Building on studies of specific
cities that find that slum dwellers may have
worse health conditions than people in rural
areas, GIS analyses of conditions in Accra in
Ghana and Tijuana in Mexico, among other
places, are showing how poverty is much
more than a lack of money. It includes higher
prevalence of disease, exposure to flooding,
and other adversities.26

Why do these limitations of understanding
matter? There is about $150 billion spent
each year on physical infrastructure in devel-
oping countries. The United Nations Mil-
lennium Project estimates that meeting the
Millennium Development Goal of improving
the lives of 100 million slum dwellers would
cost $830 billion over the next 17 years.
These expenditures could help move poor
people toward sustainable living and decent
lives, but only if the donor agencies and gov-
ernments allocating these substantial sums
are able to target spending sensibly. Most
development assistance has been aimed at
rural poverty on the assumption that urban
poverty is a transitory phenomenon for those
migrating into cities. Yet with more than half
of urban growth due to natural increase, it is
far from clear when slum dwellers will escape
or be able to improve their dwellings and
neighborhoods. Development that moves
people toward sustainable patterns will surely

need investments based on understanding
who lives where in growing cities and how
they earn their living.27

Research and learning are accordingly prac-
tical necessities. UN-HABITAT has been col-
lecting a large set of indicators in its Global
Urban Observatory, and the important 2003
study Cities Transformed undertook analyses
of the international Demographic and Health
Survey in order to illuminate urban health and
social conditions. Another noteworthy effort
is led by economist Stephen Sheppard and
urban planner Shlomo Angel. They chose
120 cities of various sizes from all regions of
the inhabited world and developed a fast-
track protocol to assess a wide range of vari-
ables in each city, ranging from housing prices
to air pollution to urban planning policies.
The protocol is designed so that a student
who is a native speaker of the language can
collect information on several hundred indi-
cators in about a week. The project includes
remote-sensing analyses of the 120 cities,
using satellite images from 1990 and 2000.
This study, supported by the World Bank
and the U.S. National Science Foundation, is
building a database for analysts worldwide
in order to investigate social, environmental,
and economic changes over a decade for a
large sample of cities.28

As important as research is learning from
experience, translating failures and surprises
into better choices going forward. This has
proved to be a challenge in both development
and environmental management. Although
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surprises happen so often in social interven-
tions that they should be expected, it is rare
for those implementing a plan even to con-
sider unexpected results. Merely stating goals
clearly enough that failures can be identified
is risky for politicians. Systematic methods
for learning from policy implementation have
been developed and tried out at a small scale,
but uneven learning hangs like fog over the
path to urban sustainability.29

Wealth and Environment
The environmental challenges of cities vary
with their level of economic activity. To over-
simplify, poor city dwellers face direct, every-
day environmental problems, while the
wealthiest urban residents cause environ-

mental problems that they do not experience
in their daily lives. A child in Soweto, South
Africa, risks dying from waterborne illnesses
that his distant cousin in Birmingham, Eng-
land, will not be exposed to. A factory worker
in Wuhan, China, may suffer from asthma
triggered by air pollution, while her coun-
terpart in Nagoya, Japan, is less likely to
encounter pollutants in the air she breathes.
The college student in Denver, Colorado,
contributes more to global warming as he dri-
ves to the campus each day than does some-
one riding a bus to classes at the Universidad
de los Andes in Bogotá, Colombia.

These stories of individual experiences 
correspond to statistical differences among
low-, medium-, and high-income cities.
Table 1–2 compares indicators for three
cities drawn from these three categories,

STATE OF THE WORLD 2007

12

An Urbanizing World

Table 1–2. Sustainability Indicators for Ghana, Mexico, Singapore, Accra, and Tijuana

Indicator Ghana Mexico Singapore

Population 21.2 million (2003) 104.3 million (2003) 4.37 million (2005)

Share of population urban, 2003 45.4 percent 75.5 percent 100 percent

GDP per capita (in purchasing power 
parity), 2003 $2,238 $9,168 $24,481 

Human Development Index rank,
out of 177, in 2005 138 53 25

Life expectancy at birth, 2003 56.8 years 75.1 years 78.7 years

Probability of dying before age 5 
(male/female) per 1,000 population, 2001 107/100 31/25 4/3

Health expenditure per capita 
(in purchasing power parity), 2002 $73 $550 $1,105 

Energy use (oil equivalent per capita), 2003 400 kg per year 1,564 kg per year 5,359 kg per year

Accra Tijuana Singapore

Population (2005) 1.97 million 1.57 million 4.37 million

Share of population without access to 
“improved” sanitation 48 percent (1991–92) 17 percent (2000) 0 percent (2002)

Share of population without access to 
an “improved” water source 46 percent (1991–92) 29 percent (2000) 0 percent (2002)

SOURCE: See endnote 30.

       



showing economic and health indicators at
the national level together with indicators of
the cities’ environmental conditions; energy
use, a national statistic, is used as an indica-
tor of carbon emissions. National statistics do
not accurately represent conditions in cities,
and variations within cities can also be large.
The economic and health indicators are
included here to show the divergence in the
national contexts of low-, medium-, and
high-income cities.30

These numbers illustrate a pattern of spa-
tial, environmental, and economic variation.
A low-income city like Accra faces direct
threats to health: water contaminated with
human waste, housing infested with insect and
rodent pests, streets and neighborhoods that
flood in the rainy season. Each person and
family must cope with these environmental
problems in daily life. An industrializing city
like Tijuana may face additional environ-
mental problems from polluting factories and
toxins from manufacturing processes. The
rapid rise of energy use during industrializa-
tion, often in inefficient foundries and fur-
naces, imposes a large burden of air pollution
on workers and residents, with substantial
public health consequences. But industrial-
ization also generates earnings that can be
invested in environmental controls and pub-
lic health measures, as the data on Tijuana and
Singapore indicate.31

With the transition to economies domi-
nated by service industries, high-income cities
competed with one another on quality of
life, seeking to attract the professional talent
to staff service firms such as software engi-
neering or finance. Good environmental con-
ditions and amenities help create the clean,
interesting places that draw and keep highly
mobile people in cities like Singapore. The ris-
ing economies of wealthy cities also powered
increasing energy consumption and exploita-
tion of forests, oceans, and other natural

resources—with effects that were often far
removed from the comfortable offices and
homes of those living there.

High- and medium-income cities today
are caught in the paradox of losing sight of
nature just as they become more dependent
on it through increasing consumption and the
globalization of production. The paradox
itself is a gift of markets of ever greater reach:
if a coffee crop fails in Indonesia, the supply
from Guatemala or Kenya will smoothly fill
the cup in Rouen or Buenos Aires. A disas-
ter for rural growers is an unnoticed blip for
the urban coffee drinker. But there is another
paradox of planetary-scale markets. Cities are
places. Yet as cities become wealthier, their
residents buy goods from around the world
and invest in global companies. The widen-
ing spatial range of urban economies has fre-
quently eroded a city’s distinctiveness. This
process is accelerating. Industrialization took
more than a century to unfold in Europe, the
United States, and Japan. The spread of
industrial production to the once-poor lands
of Asia has transformed economies in a few
decades. And the rise of the information-
intensive service economy brings change mea-
sured in years.32

The variations among low-, medium-, and
high-income cities have been discussed in
terms of a curious empirical pattern known as
the environmental Kuznets curve, named for
American Nobel laureate in economics Simon
Kuznets. (See Figure 1–3.) Drawing together
a wide array of data, analysts have framed a
generalized scenario of urban environmental
development: local environmental problems
that pose an immediate threat, such as lack of
sanitation, tend to improve with increasing
wealth, while global ones such as carbon
emissions worsen, slowly undermining large-
scale life-support systems such as climate.
And as a city industrializes, environmental
problems at the scale of the city and metro-
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politan region first worsen, as pollution
increases, and then improve, as resources for
engineered controls and regulation became
available. In some cases, those regulations,
combined with economic changes, force pol-
luting activities to other locations.33

This pattern does not mean that environ-
mental problems automatically improve with
greater wealth, as has sometimes been sug-
gested. Yet the fact that there are different
types of environmental challenges at different
income levels does have significant implica-
tions for sustainable development. The idea
of meeting the needs of the present has a
sharply different meaning for someone living
in a slum than for someone with a high-
income lifestyle. Similarly, the obligation not
to compromise the ability of future genera-
tions to meet their own needs has a different
resonance for the poor and the rich.

Sorting cities by income alone is a drastic
oversimplification, of course. A key difference
is the range of inequality in different cities,
something that is missed by focusing only on
average income. The poorest residents of

Tijuana or Accra face
more difficult environ-
mental conditions than
those at the high end
of the income scale in
these cities, while the
exposure to health and
environmental risk
varies less in Singapore.
Poverty does not nec-
essarily translate into
high risks to health and
poor environmental
conditions, however, as
has been demonstrated
by the success of com-
munity-level organiza-
tions within a small
number of slums. (See

Chapter 8.) And transportation patterns vary
widely among high-income cities, with large
effects on energy use, air quality, and land
use. (See Chapter 4.)34

Despite the complex circumstances of indi-
vidual cities, however, it is useful to under-
stand overall trends. The rapidly growing
cities of India, China, and other industrializ-
ing nations need to organize and pay for
their environmental cleanups. In rich nations’
cities, reducing consumption of fossil fuels and
other finite resources and redirecting invest-
ment toward sustainably managed indus-
tries—from renewable energy to sustainably
harvested wood to well-managed fisheries—
are critical to managing global threats to bio-
diversity, climate, and renewable resources.
Poor cities whose populations are also grow-
ing rapidly must deal with worsening envi-
ronmental and health conditions, in many
cases without comparable increases in locally
generated income. They might not be able to
afford high-cost, long-term solutions such
as expensive drinking-water purification plants
and citywide pipelines.
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Nature: Still Essential to
Human Well-being

All humans rely on the natural world: water
comes from wells and streams; food from
farms and fisheries; and wastes are returned
to nature. Some ancient civilizations may
have been weakened by degrading the natural
resources they needed to keep their cities
operating. Archaeological evidence suggests
that although Sumerians had figured out by
3500 BC how to draw water from the Tigris
and Euphrates Rivers to their fields to grow
wheat and barley, their irrigation systems did
not drain well, so salts built up in the soil and
caused wheat production to cease by 1700 BC.
Overuse of resources is also implicated in the
fall of the Mayan cities of Central America.35

Today, we still need trees and wetlands to
protect us from floods and storms, and we rely
on nature for the raw materials of everyday life.
These ecosystem services are essential to life
and well-being. Securing necessary ecosys-
tem services is a daily preoccupation of hunter-
gatherer societies and a seasonal reality to
farmers and fishers today. But it is barely
glimpsed amid the hustle and cacophony of
city life, at least until disaster strikes in the form
of supply disruptions, skyrocketing prices, or
a “natural” disaster for which engineering
proves inadequate. As noted earlier, a city can
be thought of as a mechanism to provide its
inhabitants with ecosystem services; this is a
large task, performed imperfectly for many
urban dwellers around the world.

In the early 1990s, William Rees and
Mathis Wackernagel devised the ecological
footprint to measure human communities’
reliance on nature. The footprint is an estimate
of “how much land and water area a human
population requires to produce the resources
it consumes and to absorb its wastes under
prevailing technology.” The appealing notion
of a footprint evokes the picture of a prein-

dustrial city, drawing its sustenance from the
farmlands around it. The ecological footprint
attempts to adapt this picture to cities and
nations deeply enmeshed in a global economy.
Using this approach, the per capita footprint
of high-income countries is eight times as
large as that of low-income countries.36

Perhaps as important as the magnitude of
humans’ reliance on nature is how people
take care of the ecosystems that supply ser-
vices. There are pastures in the Alps and irri-
gation systems in Bali that have been used for
centuries with no diminution of their pro-
ductive capability. In many other cases, ecosys-
tems have been overused with disastrous
economic and social consequences, particu-
larly when the social institutions to govern use
were absent or ineffective. Many ocean fish-
eries are now suffering this fate. Or consider
litter: no one owns it, and few want to pick
it up—so government refuse collectors have
to be hired. There is a broader pattern here:
when human responsibility does not match
the cycles and patterns of nature, irresponsi-
bility is likely to flourish. This is a problem of
human institutions, including markets, gov-
ernments, and concepts of property. These
mismatches between nature’s logic and the
rules and incentives that shape human behav-
ior are called problems of the commons.37

In cities, the high intensity of human activ-
ities leads often to problems where individ-
ual interests are at odds with the common
good. The central task of urban sustainabil-
ity is effectively managing commons problems
in the ecosystems that sustain cities. 

During the Industrial Revolution, pollu-
tion in cities of North America and Western
Europe spurred a renegotiation of the rela-
tionship between humans and the environ-
ment as more people came to live at much
higher densities than in rural areas. As indus-
trialization drew workers to cities, water from
wells was supplanted by piped water. The
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availability of large quantities of relatively
inexpensive water, in turn, spurred rapid
growth in use. Between 1856 and 1882, for
example, water consumption in Chicago rose
from 125 to 545 liters per day per person.38

For poor people in low-income cities
today, nature’s services are both expensive
and arduous to obtain, as illustrated by the
cost of water. Water free of disease-causing
germs is available to a small and sinking share
of residents of low-income cities. An assess-
ment of 116 cities by the World Health
Organization in 2000 estimated that only
43 percent of urban dwellers in Africa had
access to piped water. The fraction is declin-
ing as more people settle in urbanizing areas
without water service and as the existing
delivery systems falter from inadequate main-
tenance, corruption, and the exhaustion of
their sources from growing demand. Yet
people still require water for drinking, cook-
ing, washing, and bathing.39

Where water is not available by pipe, the
costs can be steep. (See Table 1–3.) In two
informal settlements in Accra, Ghana, a
bucket of water from a standpipe costs about
5¢, a price that seems modest to someone
from Houston who readily pays more than
$1 for 500 milliliters of bottled “spring”
water. But water can command more than 10
percent of a poor family’s budget. In Addis
Ababa, Ethiopia, the poorest fifth of the

population spends roughly a sixth of its
household income on water. Moreover,
water sold by private vendors in small quan-
tities is far more expensive than water from
a pipe: 37 times more expensive in Accra,
nearly twice as high in a study done in East
Africa. Water that is costly is used sparingly:
usually, hygiene suffers and disease is more
prevalent. These problems have become so
widespread that they affect families that are
not poor. One scientist in an Accra research
institute rises before dawn each day to fetch
water for his family to bathe, carrying buck-
ets up four flights of stairs. He lives in the
tony district among diplomatic compounds
in his nation’s capital.40

Infrastructure and
Governance

The economies of scale possible with high-den-
sity settlement in urban areas may offer the best
chance to bring decent conditions to all of the
world’s poor and to conserve the resources on
which we all depend. Health, education, and
other measures of human development are
highest in countries with mostly urban popu-
lations. Our need to build at least as much
urban habitat as exists today, with its attendant
infrastructure and governance systems, is the
central hope for sustainable development—
if we can learn the lessons of the world we are
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Table 1–3. Cost of 100 Liters of Water in Accra and East Africa from Different Sources

Accra, East Africa,
Water Source 2006 1997 Users

Sachet (500 milliliters) $8.01 General public for street drinking
30-pack (sachets) $4.45 General public for household drinking
Bucket from kiosk $1.87 18¢ Households relying on shared standpipe
Community shower $1.33 (bathing only) Informal settlement dwellers
Vendor 27¢ 45¢ Mixed-income neighborhood without piped water
Water pipe 5¢ 10¢ Households with pipe connection

SOURCE: See endnote 40.

       



now modifying apace.41

Human life in cities is structured by infra-
structure: water and food supply, sewers,
transportation and communications networks,
technologies to improve air quality, and build-
ings to house people and production. Phys-
ical infrastructure is largely inflexible. Streets
and water pipes are expensive, long-term
commitments, shaping urban form for
decades to come. A decision against mass
transit locks in a commitment to buses and
autos. If a power plant is built to burn coal,
that implies a stream of greenhouse gases for
two generations.

A good deal of the infrastructure in high-
income nations, built in response to the health
threats in industrializing cities of the nine-
teenth century, spawned new problems. Engi-
neers built dams and aqueducts to boost
urban water supplies, but the environment has
suffered. A study of 292 large river systems in
the United States, Canada, Europe, and the
former Soviet Union concluded that 42 per-
cent of the ecosystems drained by these
streams were strongly affected by impound-
ments and diversions, putting at risk habitats
for a wide range of plant and animal species
in the rivers and their watersheds.42

Systems designed to channel waste away
from people as quickly as possible have also
improved human health while damaging the
environment in other ways. When rainwater
runs off pavement and into drains and sew-
ers, the rivers at the end of the pipes flood
more often and more severely than would be
the case if plants, soil, and wetlands soaked up
some of the deluge. Much as storm drains
short-circuit the water cycle, urban waste dis-
posal systems disrupt the nutrient cycle.
Roughly half of the food brought into New
York City is transformed into human energy;
the other half is shunted to sewers or trucked
to increasingly remote landfills. Yet organic
waste is a valuable resource if composted into

a product that invigorates agricultural soils.
(See Chapter 3.)43

Twentieth-century transportation infra-
structure has allowed urban food and energy
supply lines to stretch to new lengths, as pro-
duction has become ever larger and more
centralized. Although large farms and power
plants excel at producing more food and elec-
tricity with fewer employees, they generate
pollution and require complex distribution
routes, with use occurring far from the site of
production. And despite gains in productiv-
ity, some 852 million people remain hungry,
and roughly 1.6 billion lack electricity.44

Infrastructure is largely invisible—pipes
are usually underground and water, sewer,
electricity, and telecommunications services
are widely taken for granted. But it is not inex-
pensive. When it is financed and maintained
from the public purse, governments take on
debt that usually can be repaid only if there
is economic growth. In the decades ahead,
access to capital to build infrastructure will
play a central role in the quality of life in
cities, particularly for poor people.

As the large costs of physical infrastructure
suggest, the social institutions needed to
build, maintain, and pay for cities’ connec-
tions to nature are also complex and varied.
Foremost among them is the market, which
affords access to ecosystem services to those
who pay. The magnitude of poverty in rapidly
growing low-income cities thus poses a stark
dilemma. People who cannot afford reliable
access to vital ecosystem services suffer risks
to health and well-being. Yet many govern-
ments are so poor and so overwhelmed by
the pace of urban settlement that they can-
not afford to build the infrastructure that
would, in many cases, bring down the cost of
water, sanitation, and other services. The
problem of creating a business model that can
bring affordable and clean water to residents
of low-income cities has beset corporations
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and governments experimenting with priva-
tization of water supply over the past 20
years. (See Chapter 2.)45

In short, markets are not a complete solu-
tion for provision of nature’s services to urban
inhabitants, especially where there are com-
mons problems. The institutions that com-
plement and substitute for markets range
from bureaucracies to assure control of
ecosystem interactions, such as public health
and environmental protection agencies, to
traditions such as informal harvest limita-
tions in some fishing communities. Many of
these social arrangements can be costly,
requiring educated workers and durable orga-
nizations. As with physical infrastructure, sus-
taining formal organizations requires steady
revenues and effective management.

The concepts of development and invest-
ment in infrastructure implicitly assume
arrangements found in rich nations: public
institutions that are largely free of corrup-
tion, economic activity that takes place in a
formal economy, and per capita incomes
high enough that water, food, shelter, and
transportation become settled matters for
most people rather than persistent crises of
daily living. 

In low-income cities, however, these con-
ditions are not present for many people, par-
ticularly those living in slums and in an
informal economy. Yet people cope and
mostly survive. Safe drinking water, secure
claim to a dwelling, protection from criminals,
and much else may not come from govern-
ment at all. In these circumstances, commu-
nity-level organizations have sometimes been
able to supply some social and public ser-
vices. (See Chapter 8.) Urban initiatives such
as the Orangi Pilot Project in Karachi have
demonstrated that very poor people need
not live without sanitation or clean water.
(See Chapter 2.)46

Recognizing that potential and linking it

to development assistance have risen higher
on the agenda of international donors over
the past decade. Major efforts to decentral-
ize government have been instituted from
Mexico to Mali to Thailand with notable
success. Decentralization has channeled more
resources to municipal governments, and
innovations such as participatory budgeting
have in turn given poor communities a voice
in allocating public funds. There is still a long
way to go, however, in realizing the self-help
potential of slum dwellers and other poor
people in meeting their needs for nature’s ser-
vices. (See Chapter 9.)47

Circular Metabolism
Giving the poor a voice in solving local envi-
ronmental problems would be a big step
toward meeting the needs of the present,
one of the two criteria of sustainable devel-
opment. But for sustainability in the long
term, more is needed: to move institutions
and infrastructure toward forms that also
protect the ability of future generations to
meet their own needs. In this arena there are
ideas that cut across income groups. While
there have been some promising beginnings,
particularly in high-income nations, here too
there is much work to do.

A key conceptual step is to reconsider infra-
structure. In theory, much of the waste from
the water, food, fuels, and materials that course
into cities could be reused or recycled. Her-
bert Girardet called for substituting a “circu-
lar metabolism,” in which wastes are reused,
for the linear metabolism of a city that simply
converts resources into wastes. The notion of
closing nutrient loops in a way parallel to the
operation of natural ecosystems can be pur-
sued at different scales, ranging from an indi-
vidual building to the design of a metropolitan
area. (See Box 1–2.)48

“Green architecture” is the name of an
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approach to building design that moves
toward circular metabolism by using tech-
nologies that reuse water and generate elec-
tricity. (See Chapter 5.) Vegetation planted on
a building’s exterior captures water that would
otherwise be wasted, for instance, while
reducing the energy needed for cooling. The
15-story IBM headquarters in Kuala Lumpur
designed by Ken Yeang is a good example of
this. In New York City, photovoltaic cells
embedded in the south and east facades of the
Condé Nast building in Times Square, com-
bined with two fuel cells, provide enough
electricity to operate the building at night.49

A well-known example of a circular design
on a larger scale is the eco-industrial park in
Kalundborg, Denmark, where waste gases
from an oil refinery are burned by a power
plant, waste heat from the plant warms com-
mercial fish ponds, and other companies use

byproducts of combustion to make wallboard
and concrete.50

The concept of green infrastructure is
gaining adherents in Europe and America.
This is a planning idea for a whole metro-
politan region, applicable also to rural areas
facing strong development pressures. By
thinking at a regional level, planners identify
natural areas and corridors that can sustain the
ecological fabric of the area, allowing plants
and wildlife to continue ecological functions
such as migration and seed dispersal, even as
land is converted to urban uses. The net-
work of green spaces also provides flood con-
trol, clean air and water, and recreational
services to the urban residents.51

Cities in low-income countries could, in
theory, leapfrog directly to twenty-first-cen-
tury technologies, and many ideas are being
tried in industrializing economies, such as
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Stockholm’s new urban ecological district Ham-
marby Sjöstad is the best demonstration to
date of putting circular urban metabolism into
practice through creative design and building in
a new, dense neighborhood. From the outset,
planners tried to think holistically—to under-
stand the resources that would be required by
residents and the wastes that would result and
could be used productively. For instance, about
1,000 apartments are equipped with stoves 
that use biogas extracted from the community’s
wastewater. Biogas also provides fuel for buses
that serve the area.

People in the neighborhood put their solid
waste into a vacuum-based underground col-
lection system, which allows efficient separa-
tion of recyclables and organic and other
wastes. Combustible waste is burned and
returned to the neighborhood in the form of
electricity and hot water, with the latter deliv-

ered through a district heating grid.
Stormwater from streets is directed into a

purification and filtration system, and stormwa-
ter from buildings is guided to greenroofs and
wetlands. Both streams of water are kept apart
from wastewater, which is treated separately.

Carbon emissions from residents’ transpor-
tation are minimized, as the neighborhood is
close to central Stockholm, with a high-frequency
light rail system, the Tvärbanan, and an exten-
sive pedestrian and bicycle network.There are
also 30 car-sharing cars distributed throughout
the neighborhood.

While not a perfect example, Hammarby
represents a new and valuable way of seeing
city buildings, and it requires a degree of inter-
disciplinary and intersectoral collaboration that
is unusual in most cities.

—Timothy Beatley, University of Virginia

SOURCE: See endnote 48.

Box 1–2. Circular Urban Metabolism in Stockholm

        



Which Urbanizing World?
As most humans come to call an urban envi-
ronment home in this century, we are learn-
ing from the determined inhabitants of cities
like Accra. In the long-established slum of
Nima, a member of the municipal assembly
has organized his neighbors to manage the
mountain of refuse that emerges each day
from Nima’s numerous small businesses and
markets, helping an overtaxed city deal with
the garbage that clogs drains and worsens

the large-scale adoption of solar energy in
Rizhao, China. Already, many cities have
skipped directly to wireless phone systems,
and a number of projects are under way to
test the viability of water recycling and
decentralized renewable energy in medium-
income countries. A key element of leapfrog
innovation is making it possible for munic-
ipal governments to benefit politically from
solving problems in new ways. One effort to
do this in the rapidly urbanizing landscapes
of Asia is described in Box 1–3.52
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In May 2006, mayors and other local govern-
ment officials from 49 cities in 17 countries
around the Pacific Rim gathered in Melbourne,
Australia, at the fourth Mayors’ Asia-Pacific
Environmental Summit (MAPES), a conference
first held in 1999. Of 47 municipal leaders at
the 2003 meeting who pledged to meet specific
environmental goals within two years, 7 received
awards for doing so in 2006.Their achieve-
ments ranged from building new composting
plants for municipal wastes in Nonthaburi,Thai-
land, to extending water pipes to 4,000 poor
households in Phnom Penh, Cambodia, and
installing a new sewage-disposal system in Male,
the capital of the Maldives.

Once a mayor makes a commitment, the
summit organizers provide technical support
and help line up funding. In 2006, each city that
received a MAPES award also won a scholar-
ship for a resident of the city to study at the
Royal Institute of Technology in Stockholm in a
program leading to a master’s degree in urban
sustainable technology.The American software
publisher ESRI also offered assistance to cities
that wanted to adopt geographic information
systems in municipal management.

The brainchild of Jeremy Harris, former
mayor of Honolulu, and Karl Hausker, an econ-
omist who worked at the U.S. Environmental

Protection Agency, MAPES is funded by the Asia
Development Bank and the U.S.Agency for
International Development.

“We know how to build sustainable cities,”
Harris says,“but it is still hard to marshal the
political will to do so.” With an eye on Asia’s
rapidly growing cities, he and Hausker devised
MAPES to give mayors political rewards for
moving toward sustainability, together with
technical resources and the chance to learn
from one another.

Other attempts to transfer sustainable
development projects from one city to another
have shown that lasting change is difficult to
achieve. Even within a city, environmental
reforms can be started and stopped with the
changing of administrations. In Honolulu,
energy-efficient lightbulbs in City Hall and a
water recycling facility seem likely to last
beyond Harris’s tenure. However, his successor
has ripped out some street trees, arguing that
Harris was fiscally irresponsible and that the
city could not afford the cost of maintaining the
trees.Whether MAPES, with its focus on politi-
cal leaders, will be able to facilitate environ-
mentally responsible development that is also
sustainable in a governmental sense is an
important question.

SOURCE: See endnote 52.

Box 1–3. The Mayors’ Asia-Pacific Environmental Summit

       



flooding in the rainy season.53

We are seeing cities with rapidly growing
economies like Tijuana experiment with
reforms that have streamlined municipal
finance, enabling the city to support residents’
self-initiated upgrading of their housing.54

We have seen the transformation of Sin-
gapore in only one generation from a strug-
gling, newly independent city-state to a
modern postindustrial city prospering in a
global economy through financial services,
manufacturing, and a major port. Singapore’s
slums were replaced with modern housing,
most of it built by a competent, incorruptible
government. With its mass transit system and
compact urban design, Singapore also enjoys
a high standard of living with lower energy use
per person than in the United States.55

None of these cities is sustainable yet.
Low-income cities stagger under their grow-
ing populations’ unmet needs. Industrializ-
ing cities’ demands for energy and materials

compound the demands already placed on
nature by high-income urban and suburban
consumers. All cities depend on many ecosys-
tems. There are few cases now in which that
dependence would be durable over the long
run, even if population and consumption
were to stabilize.

The urbanizing world must coexist with
the natural world if both are to endure. The
extraordinary diversity of human experience
and human enterprise provides ample evi-
dence of the threat of wider irreversible dam-
age to ecosystems but also promising paths
toward a sustainable future. Urbanization,
perhaps surprisingly, is leading us to rediscover
nature and the ecosystem services on which
all humans rely. Creating urban habitats that
deliver the bounty of nature in a sustainable
fashion to the inhabitants of cities in all soci-
eties is an opportunity within our reach, as
well as a cardinal test of our humanity.
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As an ancient trading center at the Sahara’s
edge and an early center of culture and learn-
ing, Timbuktu occupies a unique place in
popular imagination. More recently, the 
city captured attention during the Sahelian
droughts of 1968–74, when famine led to 
the deaths of 100,000 people and millions of
livestock, and 1984–85. Many survivors from
northern Mali migrated to Timbuktu, which
grew from 8,000 people in the mid-1960s 
to 32,000 in 1998. They found work in rice
fields and market gardens, in the handicrafts
industry, and in tourism and small enterprise.
Timbuktu remains an active commercial cen-
ter for trans-Saharan trade.1

Since the late 1960s, increasingly arid con-
ditions have led to the dramatic contraction of
woodlands and flood pastures around the city.
Drought devastated several critical species,
including bourgou, an aquatic grass that pro-
vides important dry-season pasture for live-
stock, and the doum palm, a slow-growing tree
whose trunk is widely used in construction.

Yet Timbuktu’s growth has created incen-
tives for rural people to invest in natural
resource management. Along the banks of
the Niger River near the city, eucalyptus
woodlots and bourgou pastures have taken
root on once barren and fissured land. Over
the past two decades, rural people have been
planting these species to supply the city with
construction materials and fuel. Bourgou 
and eucalyptus provide significant money in 
a region where the average per capita income
is $240 per year and 77 percent of the popu-
lation lives in poverty.2

Aguissa Bilal Touré, mayor of Bourem-
Inaly, a village of 8,700 people that is 35
kilometers from Timbuktu, has been at the
cutting edge of this trend. Through careful
management, he earns about $1,335 a year
from his five-hectare eucalyptus forest along

the Niger River. Touré explains: “Since we
started planting eucalyptus, we have not had
to buy wood to cook or to build our houses.
With the sale of its wood, we can buy every-
thing we need—grain, dry goods, livestock,
clothing, motorbikes. It is with this income
that we pay our taxes, purchase medicine and
school supplies for our children, and even
save money. People continue to plant rice
here, because it’s our tradition. But everyone
here has a woodlot.” 3

Eucalyptus was first introduced by the
Malian forest service in the late 1980s with
projects supported by the U.N. Capital
Development Fund and the International
Labour Organization that mobilized commu-
nity groups to plant trees along irrigated rice
fields as windbreaks and for fuelwood. Devel-
opment projects supported associations of
individual producers by providing hand tools
and shared motor pumps to irrigate saplings.
One such effort, the Projet de Lutte Contre
l’Ensablement, worked with 124 associations
and 54 individuals before closing in 2001.4

A hectare of eucalyptus yields about 10.6
cubic meters per year in this region. The net
value of construction wood from a hectare
after five years is about $1,335 on the local
market. Coppiced trees can be harvested up
to three times, every five years, before they
must be replanted.5

By the early part of this decade, according
to the regional director of the Forest Service,
people were planting trees so quickly that
foresters could not keep track. By then the
eucalyptus forest stretched along the Niger
for 50 kilometers on either side of Timbuktu.
Some producers have begun making char-
coal, and others are negotiating with process-
ing facilities to sell eucalyptus leaves for use
in insecticides.6

In nearby Hondo Bomo Koyna, villagers
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plant bourgou flood pastures, which
they cut to sell for fodder in Tim-
buktu. A single hectare of well-
managed bourgou yields an average
income of $800 per year. Amadou
Mahamane, the village chief,
explains: “Bourgou is more inter-
esting for us than rice. After pay-
ing for fertilizer and water fees,
we earn around $180 per hectare
from rice. We sometimes even use
our income from bourgou to pay
our water fees for growing rice.” 7

Bourgou was introduced in 1985 by the
French nongovernmental group Vétérinaires
Sans Frontières (VSF) to rehabilitate flood
pastures damaged by drought. From 1985 to
1989, VSF worked with 24 nomadic groups
and 19 villages. Hondo Bomo Koyna was the
first to ask for help; the number of individuals
cultivating bourgou there climbed from zero
to over 150, and they planted about 1,200
hectares. Villagers soon discovered demand
for bourgou in Timbuktu, where people were
increasingly investing in home livestock. As a
result, they nearly doubled the area planted 
in bourgou.8

The woodlots and flood pastures around
Timbuktu are unintended outcomes of pro-
jects intended to improve the natural resource
base of rural production systems. For hun-
dreds of people like Touré and Mahamane, 
a healthier natural resource base has meant
increased income and reduced vulnerability 
to drought. The income from these products
provides rural people with a few more choices.
They are not forced into cities as environ-
mental refugees. A young man in Hondo
Bomo Koyna explains: “Last year, my brother
who lives in Senegal called me to help with
his business. I responded that I couldn’t come
until after the bourgou had been harvested.
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Young girl washes dishes in a bourgou plain, fish trap in the 
background, near the town of Bourem-Inaly

Charles Benjamin 

In other words, the income from bourgou 
is more important than what I could have
earned abroad.” 9

Driven by urban demand for wood and
fuel, this greening of Timbuktu’s hinterlands
has not only reconstituted natural resources
but also increased the resilience of the envi-
ronment. Woodlots have stabilized the banks
of the Niger River, slowing the movement 
of sand into the riverbed. They have slowed
erosion by protecting the soil from wind 
and rains. And the bourgou grasslands have
buffered fields from seasonal floods and pro-
vided spawning grounds for fish.

Although development organizations
jump-started the process, local initiative
spurred the rapid spread of bourgou and euca-
lyptus. The relationship between Timbuktu
and the surrounding countryside offers a
powerful counterpoint to commonly held
beliefs that rural people in the Sahel are hope-
lessly trapped in a cycle of poverty and envi-
ronmental degradation and that urbanization
has exacerbated negative environmental trends. 

—Charles Benjamin, Williams College,
Massachusetts

—Aly Bocoum, Near East Foundation, Mali
—Aly Bacha Konaté, Réseau GDRN5, Mali
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When Dr. José Bolívar Castillo was elected
mayor of Loja, Ecuador, in 1996, land use
policies permitted this impoverished Andean
city of 160,000 to sprawl uncontrollably,
including in precarious parts of the city.
Deforestation resulted in flooded rivers,
while lead-fueled buses and cars polluted the
air. Garbage filled the city’s streets, polluted
rivers, overflowed collection bins, and ulti-
mately filled a site across the street from the
world-renowned Podocarpus National Park.1

For Mayor Castillo, “The inspiration for
an ecological city came from within Loja. I
remember when I was a child, before the city
became so polluted.” During his eight years
as mayor, Loja’s municipality turned the city
from an “average” Ecuadorian city, into a
ciudad ecologica y saludable—an ecological
and healthy city—by implementing policies
that underscore the correlation between a
healthy ecosystem, a healthy human popula-
tion, and a healthy economy.2

Comprehensive land use planning and envi-
ronmental policies that were carried out at
the scale of the county limited degradation of
the land, improved public health, and facili-
tated the municipality’s management of neces-
sary infrastructure—all while saving material
and construction costs for important munici-
pal projects, such as adding water lines to the
poorest neighborhoods. Scientist Dr. Ermel
Salinas explained that the water supply was
drinkable “because our rivers have been
cleaned up, protected and are treated to
United States Standard Method require-
ments,” preventing many illnesses caused by
drinking dirty water.3

A well-enforced ordinance required real
estate developers to leave 20 percent of their
land undeveloped for public open space,
resulting in many popular parks. Architect
Jorge Muños Alvarado, Loja’s Director of

City Planning, explained that the greenery
“acts as a sponge by retaining stormwater,
which prevents the rivers from flooding,”
while Dr. Humberto Tapia, Director of Pub-
lic Health, noted that exercising in parks
reduces preventable illnesses such as obesity,
diabetes, and heart disease, which in turn can
lower the death rate from these ailments.4

In addition, Wilson Jaramillo, a municipal
transportation planner, noted that air quality
improved following what he called “a more
sustainable transportation policy” by imple-
menting a new rule requiring all cars to run
on unleaded gas with catalytic converters 
and by running cleaner public buses through-
out Loja.5

To handle the waste problem, the city’s
recycling program required residents to sepa-
rate organic from inorganic trash. Residents
have been very receptive to this program: 95
percent of them separate their garbage per-
fectly every day. Meanwhile, the municipality
collected all of the city’s trash at least once
daily and swept streets several times a day,
leaving them eerily clean.6

The benefits of this program were wide-
spread. Ecologically, the city recycled all organic
waste and over 50 percent of the inorganic
waste generated in the city, dumping non-
recyclables and hazardous waste in a sanitary
landfill. Economically, the city earned about
$50,000 a year (7 percent of the program’s
$685,000 operating cost) from selling recy-
cled materials, and it created more than 50
related full-time jobs citywide. And in terms
of health, the cleanliness of the streets low-
ered the presence of rodents and vermin.7

Understanding why the recycling program
works so well can help others bring about
environmental change in their own cities.
Most obviously, Lojanos joined in because
the municipality fined any household or busi-
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ness that did not com-
ply with a local regulation that required
participation. Furthermore, the municipality
shut off a building’s water supply if its owner
did not pay the fine. The system’s organiza-
tion also assured a high rate of participation:
each collection truck met its schedule, plus 
or minus 10 minutes, seven days a week—and
inspectors on the trucks recorded and rigor-
ously enforced infractions. Fernando Mon-
tesinos, Director of Sanitation, insisted that
the program was “an investment of Lojanos
in our own city.”8

Moreover, the municipality created incen-
tives for participation, such as providing pipes
for water lines and materials for public parks,
which were constructed through communal
work projects called mingas. Lolita Sama-
niego, president of La Floresta, a women’s
housing organization, explained that a minga
is an obligatory event where “everyone works
for everyone’s benefit…women provide food
and men distribute the work amongst them-
selves, working from sunup to sundown.”
These gestures strengthened residents’ per-
ception of a direct relationship between waste
management, natural resources, and civic
improvement. Local leaders asserted that civic
awareness and cultural solidarity were values
that stemmed from Loja’s indigenous past.9

Furthermore, hiring a local workforce gave
city workers a tremendous sense of ownership
and pride. One evening, Marlon Cueva and
other Lojano engineers spoke of the signifi-
cance of having designed Loja’s recycling
facilities: “Designing 
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before (left) and after the improved collection and recy-cling program was implemented (right)

something I had never seen before—that’s
what it means to live….When I achieved my
goal it satisfied me and validated me as a per-
son and professional, raising my confidence
and increasing my expectations of myself.”10

In addition, explained Fernando Monte-
sinos, it helped that no single “recycling tax”
existed. Rather, 20 percent of each house-
hold’s water bill (about 20¢ per month)
funded a portion of the recycling program,
while smaller percentages of taxes were taken
from the highway tax and other public funds.
Thus recycling became not a project unto
itself, but a small part of a greater network of
public works and development projects.11

The city has won three international prizes
for its efforts: the International Awards for
Livable Communities’ Nations in Blooms first
prize for community involvement (endorsed
by the United Nations Environment Pro-
gramme), its bronze prize for a global eco-
logical city (behind the Swedish cities
Norrkoping and Malmo), and Promoter of
Natural Environment’s City of the Americas
first prize for public recreation and physical
activity. If a poor city that has many needs
beyond the health of its environment can
learn to embrace the ecological city, then such
a concept—with appropriate cultural adjust-
ments—surely can succeed elsewhere.12

—Rob Crauderueff
Sustainable South Bronx, New York

Cityscape: Loja
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Few readers of this chapter spend any time or
effort collecting water for their daily needs.
We have water on demand, when we need it,
24 hours a day, in kitchens, bathrooms, and
toilets. We do not have to fetch and carry it
from a distant public tap or water tanker or
from a polluted river. But hundreds of mil-
lions of urban dwellers in low- and middle-
income nations still do.

A household of five needs at least 120
liters per day (24 liters per person) to meet
basic needs—for drinking, food prepara-
tion, cooking and cleaning up, washing and
personal hygiene, laundry, house cleaning.
This means someone in the household (usu-
ally a woman or older child) has to fetch and
carry 120 kilograms of water—the equiva-
lent of six heavy suitcases—every day. This
heavy load often needs to be carried over
considerable distances. The water tap or the
place where a water tanker delivers is usually

more than 50 meters from people’s homes,
and often much further. In many places,
there are long lines at the tap or tanker,
greatly increasing the time needed to get
water. The water often has to be paid for—
and it costs much more per liter than water
piped into our homes.1

Almost everyone reading this chapter has
a toilet in their home and easy access to toi-
lets in their workplace, with piped water to
a basin for hand washing. Hundreds of mil-
lions of urban dwellers in low- and middle-
income nations do not have this. They have
no toilet at all or only communal toilets that
are hard to get to or public toilets that are
far away, dirty, and expensive to use—and
these are often dangerous for women and
children to use after dark. As a result, hun-
dreds of millions of people have to defecate
in the open or into waste materials they
throw away.

C H A P T E R  2

David Satterthwaite and Gordon McGranahan

Providing Clean Water 
and Sanitation

David Satterthwaite is a Senior Fellow at the Human Settlements Programme and Gordon McGrana-
han is Director of the Human Settlements Programme at the International Institute for Environment
and Development in London.

      



Sanitary Revolution 
Still Needed

Clean, convenient water supplies for drinking
and bathing and convenient toilets only
became routine in the last 100–150 years. The
cities of the industrializing world in the nine-
teenth century were notorious for being far
less healthy than their rural surrounds, until
the sanitary revolution provided them with
piped water and sewerage systems. Today,
about a billion urban dwellers still need their
sanitary revolution.2

The health costs of inadequate provision
are very large. A million or more infants and
children still die each year from diseases
directly related to inadequate provision of
water and sanitation, and hundreds of millions
are debilitated by illness, pain, and discomfort.
Their nutritional status is often compromised
by water-related diseases (especially diarrhea
and intestinal worms).3

It is still common for one child in 10 to die
before their fifth birthday in urban areas in
low-income nations, with much higher mor-
tality rates among low-income urban dwellers.
Such statistics are not surprising, considering
that around half the people in African
and Asian cities lack water and sanita-
tion to a standard that is healthy and
convenient. For Latin America and the
Caribbean, more than a quarter lack
such provision. (See Table 2–1.)4

How is this possible, given that in
the mid-1970s governments and inter-
national agencies committed them-
selves to making safe water and
sanitation accessible to all by 1990? It
might be explained by governments
and international agencies concentrat-
ing on needs in rural areas—but pro-
vision for much of the rural population
is also very inadequate. It might be
explained by disappointing interna-

tional funding levels and the low priority that
most funding agencies give to this. But pro-
vision is also poor in many cities that have
received substantial international funding.
Clearly, existing approaches are not work-
ing—but what has to change?5

At first glance, the solutions seem simple:
expand international funding for systems that
have worked well in high-income nations—
piped water supplies and flush toilets con-
nected to sewers in each home. These may be
water-intensive and poor at recycling. But
this is hardly a reason for letting hundreds of
millions of urban dwellers suffer the ill health,
hardship, and indignity of distant, overused,
or contaminated water supplies and unsani-
tary living conditions. 

Flush toilets and sewers are generally the
safest, most convenient, most easily main-
tained forms of provision in urban areas for
homes, schools, workplaces, and public places.
They provide public health advantages by
reducing the risk of human contact with ex-
creta and preventing groundwater contami-
nation. Water and sewer pipes require very
little space within buildings—an important
advantage in most city contexts—and flush
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Table 2–1. Number and Share of Urban
Dwellers Lacking Adequate Provision of 
Water and Sanitation, by Region, 2000

Region Lacking Water Lacking Sanitation

(number of people)

Africa 100–150 million 150–180 million
(35–50 percent) (50–60 percent)

Asia 500–700 million 600–800 million
(35–50 percent) (45–60 percent)

Latin America and 80–120 million 100–150 million
the Caribbean (20–30 percent) (25–40 percent)

SOURCE: See endnote 4. Note that these figures are “indica-
tive estimates” because most governments do not report on
the share of their population with adequate provision of
water and sanitation.

      



toilets work better than most other forms of
sanitation in multistory buildings. Their unit
costs are reduced with higher densities, in
some cases making them cheaper than on-site
latrines. And if most or all households and
workplaces have piped water supplies, sewers
are needed to collect wastewater even if they
do not collect toilet wastes. This system also
works well in many urban centers in middle-
income nations such as Brazil and Mexico,
where a high proportion of the population is
well served by this model.6

But in low-income urban settings flush
toilets and sewers are rarely cost-effective,
often become dysfunctional, and—where they
do function—often reach only a small elite of
urban residents. This conventional “high-
income-nation” solution will not work in
most urban centers in Africa and Asia or
many in Latin America and the Caribbean
because there is no local capacity to provide
the needed design, implementation, man-
agement, and financing, as well as account-
ability to residents. The effectiveness of this
model depends almost entirely on the service
provider. A pit latrine may seem inadequate
in most urban contexts, but it is an option that
households can build and manage themselves
without depending on an external agency. It
also works without a regular piped water sup-
ply (unlike flush toilets). Most urban centers
in low- and middle-income nations—includ-
ing many with more than a million inhabi-
tants—have no sewers at all.7

In most urban centers in low- and middle-
income nations, many of the people lacking
adequate water supplies and sanitation live in
“slums” or informal settlements. More than
900 million urban dwellers live in “slums” in
low- and middle-income nations, and this is
where most of the deficiencies in provision are
evident. Most of their housing is informal or
even illegal—on land illegally occupied or
subdivided and with a house not compliant

with building and planning regulations. This
presents difficulties for any agency as there is
no official, registered “owner” to whom they
can offer a service—and it is risky to extend
piped supplies or sewers to illegal settlements
that the government may bulldoze. In fact, it
is often illegal for official providers to do so.8

In addition, the ways in which most cities
have expanded in low-income and most mid-
dle-income nations is haphazard, with most
new developments being outside of any plan
or regulatory framework. Most cities have
expanded with very inadequate provision of
land use management (including the need
for new land development, watershed pro-
tection, and flood control) and basic infra-
structure. New homes or enterprises sprout
up in areas unserved by water and sanitation
infrastructure—and often in places that are
expensive to reach. Meanwhile, all water users
and wastewater generators seek the cheapest
and most convenient means to meet their
needs, regardless of whether it depletes or
contaminates groundwater resources or pol-
lutes water for those downstream.

The larger the city and the greater the
volume of wastewater generated by house-
holds and businesses, the more pressing is the
need for good wastewater management. Dif-
ficulties providing this are compounded when,
as is often the case, built-up areas limit water
infiltration and channel storm water flows in
ways that cause or exacerbate flooding. 

Measuring Deficiencies 
in Provision

To say that everyone needs access to water
and sanitation is not enough. No one can live
without drinking water and defecating, so in
a sense 100 percent of the population has
some form of access. But what everyone
needs is adequate provision—provision that
is safe, affordable, and accessible. To achieve
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this, we need to know who already has this
and, more important, who does not.

This is difficult to measure. In most low-
and middle-income nations, there is no infor-
mation on who has adequate water and san-
itation. While a discussion of how to measure
who has adequate provision might seem to be
a technical issue, actually it should be at the
center of all discussions. Get the measure-
ments wrong, and the problem is misstated,
which usually means that the policies to
address it are also wrong. For too long, that
is what has happened.

It is easy to list the attributes of adequate
provision of water and sanitation, but it is dif-
ficult to measure most of them. For water, the
issue is whether each person has easy, afford-
able access to safe and sufficient water for all
needs. Easy access implies that water sup-
plies are close to the home, are regular, and
can be obtained without waiting in a long
line. Water quality is also very important, at
least for the water to be used for drinking and
food preparation. Of course, all of this water
needs to be available at a price that even low-
income groups can afford. 

The attributes of adequate sanitation are
also easily listed. Clean and readily available
places for women, men, and children to defe-
cate in private at home—and also at work, at
school, and in public places—with good pro-
vision for anal cleaning (and managing the
safe disposal of paper or other materials used)
and washing. If there is no provision within
each person’s home, good-quality, easily
accessible, well-maintained toilets should be
available close by at costs that low-income
people can afford. Excreta must be disposed
of in ways that prevent contamination by
direct contact, contaminated water, or flies.

Although these criteria seem uncontro-
versial, it is hard to find out who has water and
toilets that meet them. Most official statistics
are based on questionnaires administered to

a representative sample of households. But it
is impossible to know whether a household
has adequate water and sanitation on the
basis of a few predetermined questions, par-
ticularly where people rely on a range of
water sources and technologies for different
uses and at different times and seasons. Ade-
quate provision depends not only on the
technologies involved but on how they are
used, in what sort of setting, and by whom.
Men, women, and children have different
needs, and people with impaired mobility,
including many elderly, have their own spe-
cial needs. Finding out whether a house-
hold’s pit latrine is adequate, for example,
would require a long list of questions and
observations, most of which would be quite
different from those relevant to flush toilets
or a communal toilet. 

Large-scale household surveys typically
involve samples that underrepresent precisely
the areas where water and sanitation provision
is at its worst—people living in informal, low-
income settlements. They are also not
designed to provide useful information for
local water providers; they can say what pro-
portion of households in a nation lack piped
water supplies, but they do not indicate exactly
which households lack them—or which neigh-
borhoods have the worst provision. Censuses
provide the coverage that household surveys
do not because they draw information from
all households (though they too usually
undercount the homeless and those living in
informal settlements). But censuses at best
happen every 10 years, and they generally
include even less information on water and
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sanitation. It is also rare for the information
they contain to be made available to local
governments or utilities to identify where
improvements are most needed.

This creates a dilemma for those respon-
sible for presenting international statistics on
water and sanitation. They can either aspire
to estimates of the population shares without
adequate water and sanitation, despite the
absence of any systematic empirical basis for
such estimates, or they can develop indicators
that can be estimated empirically but that do
not correspond to adequate provision. Dur-
ing the Water and Sanitation Decade of the
1980s, governments were asked to provide
estimates of access to “safe” water and sani-
tation even though most had no real basis for
doing so. Starting in 2000, and setting the
basis for monitoring progress toward the Mil-
lennium Development Goals (MDGs), the
latter approach prevailed instead, and gov-
ernments have been helped to develop esti-
mates of the proportion of urban and rural
populations with “improved provision” on the
basis of household surveys wherever possible.9

The statistics in Table 2–1 might seem to
be at odds with official U.N. statistics, which
show a much smaller proportion of urban
dwellers lacking “improved provision.” But
the Table provides estimates of access to
adequate water and sanitation, while U.N.
statistics provide estimates of “improved”
coverage, which may or may not be ade-
quate. As the United Nations explains, there
are no data available for most nations on the
proportion of people with good quality or
“adequate” provision from a health per-
spective or with “sustainable access to safe
drinking water,” as called for in the MDGs.
Unfortunately, many who use the official
statistics are unaware that these do not mea-
sure “adequate” or “safe” provision. This
often means erroneous conclusions are
drawn not only about the scale of the prob-

lem but also about where the worst situations
are found.10

The fact that U.N. statistics do not mea-
sure who has adequate provision helps
explain why urban populations that show
“improved” water and sanitation still have
very high infant and child mortality rates. For
instance, according to a U.N. report pub-
lished in 2002, over three quarters of the
urban population of Kenya and Tanzania
had “improved” provision of sanitation in
2000—but most of these have poor-quality,
poorly maintained pit latrines, often shared
with many other people. Infant and child
mortality rates remain high in the urban
areas of both these nations.11

Although it is tempting to argue for more-
detailed, internationally comparable house-
hold surveys, these do not provide the
information needed at the local level. Action
on the ground often requires detailed data
about each household, each structure, each
plot boundary in the poorly served areas,
and the forms of provision already found
there. It also requires maps that include con-
tours and details of roads, paths, and plot
boundaries. This is not the same as the infor-
mation that governments and international
agencies need to monitor provision. While it
is important to recognize the deficiencies in
the statistics commonly used to monitor
progress toward the MDGs, it is more impor-
tant to correct the deficiencies in the infor-
mation needed to drive local action. 

First Things First
Although the most animated discussions on
water and sanitation generally focus on which
technologies should be used, the choices of
how to finance and manage provision and
who takes responsibility for different aspects
of it are just as important. Discussions on
finance and management tend to focus on
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public versus private, but here too there are
a range of options, often with public, pri-
vate, and nonprofit organizations having com-
plementary roles.

A key issue is whether the providers and
their associates—whether government agen-
cies, private enterprises, or nongovernmen-
tal organizations (NGOs)—are accountable
to local residents. What is needed in each
urban center or district is more competent
local water and sanitation organizations in
which those who are unserved or ill served
have influence. In many of the cities where
provision has improved and expanded, it
was not technological innovation that drove
the improvements, but financial and man-
agement innovations underpinned by
responses to demands from those without
adequate provision. 

Thus, there are no universal truths in
regard to technology, management, or financ-
ing, although there are some useful working
principles. For one, what is provided has to
work for low-income groups, which also
means being convenient and affordable by
both users and providers. This also means
seeking solutions that do not undermine the
financial viability of providers—whether pub-
lic or private. It is nonsense to think that it is
always possible to recover all costs, including
all infrastructure investments, through user
fees or connection charges. The poorest
groups may have incomes so low that full
cost recovery is impossible, making cross-
subsidies necessary, through either utility tar-
iffs or taxes. But it is good practice to seek
solutions that keep down unit costs and min-
imize the need for subsidies. The less these are
needed, the more the possibilities of expand-
ing provision and reaching those with very
limited incomes, and the less the dependence
on external funding. 

Seeking to reach everyone with adequate
provision does not necessarily mean reach-

ing everyone with the same form of provision.
It is much better to have well-managed
cheaper provision in low-income areas than no
provision at all—well-managed communal
water taps, for instance, rather than house
connections. The lower-cost forms of provi-
sion can allow incremental improvements as
more finance becomes available. For instance,
the piped water system serving the communal
taps needs to have the capacity to allow house-
hold connections when people can afford
them. Sometimes it is cheaper to expand water
provision by tapping local water resources
rather than waiting for the expansion of the
conventional water mains. Externally funded
“solutions” that replace rather than build on
existing systems are often overly expensive
(as well as ill suited to local circumstances) and
can discourage or even crowd out more appro-
priate locally funded solutions.12

Provision can also be improved in ways that
are not classified as “water and sanitation”
projects. For instance, housing loans may
allow low-income households to improve
provision in existing homes. There is a grow-
ing trend for micro-finance institutions to
provide loans for home improvements—
which often include connections to piped
water and sewer systems or better provision
within the home through better internal
plumbing or toilets. Or mortgage finance
can allow people to buy or build a new home
with better provision. Programs providing
those living in informal settlements with legal
tenure may allow local utilities to extend
piped water and sewer connections that were
not allowed when the settlements were ille-
gal. Many city government support “slum
and squatter” upgrading programs, which
usually include better provision of water and
sanitation. Federations of “slum” and “shack”
dwellers can work with the relevant agencies
on the household enumerations and map-
ping of informal settlements that are needed
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for local action—and at a small fraction of the
cost of professionally managed surveys.13

Providing Adequate 
Water Supplies

The best system for providing water remains
a city-wide piped network supplying as many
households and other buildings as possible
with in-house piped connections. The cost of
serving each structure with piped supplies
comes down with increasing densities. Cities
also provide economies of scale for water
treatment and bill collection. Willingness and
capacity to pay is higher in most urban areas,
if a good service is offered.

But installing, managing, and, where
needed, expanding a piped water system is
complex. This is especially so in rapidly grow-
ing cities, where there is usually a patchwork
of new developments scattered around the
periphery of the built-up area to which it is
difficult and expensive to extend pipes for
water. In many cities and small urban centers
where local capacity is lacking, the piped sys-
tem serves only a small proportion of inhab-
itants—generally the better-off. Water supplies
are also often intermittent—which commonly
means that supplies in many parts of the sys-
tem are contaminated (as pressure in the
piped system drops, contaminants can easily
seep into the pipes through cracks). 

However desirable it is to recommend a
citywide system with piped connections for
everyone, this is often beyond local capaci-
ties. A pro-poor strategy in such circum-
stances would focus on two aspects. First,

ensure that those who do receive piped con-
nections pay the full cost (within a system
that seeks to keep down such costs). Second,
look for ways to ensure better provision for
low-income groups and other groups cur-
rently unserved. This might involve con-
necting them to the piped network, but if the
cost of house or yard connections is too
high, provision could be through shared
taps or communal or public taps or through
supporting separate provision (for instance,
local shared water tanks that draw from
groundwater).

In all urban centers there is a need to
review who is using poor-quality water
sources—for example, unprotected shallow
wells and untreated water from local rivers or
lakes—and to discuss with them the best
means of improvement. This means consid-
ering what arrangements with low-income
neighborhoods can improve provision in ways
that can be afforded by providers and inhab-
itants. (See Table 2–2.) Providing taps in
backyards is cheaper than in-house connec-
tions. Water taps shared and managed by
5–25 households are much cheaper than yard
taps, especially if billing is shared (since it is
much cheaper for the water provider to col-
lect the money from the group). Water kiosks
(where water is sold by the bucket) are also
a possibility—and these can be managed by
a community organization. But if water costs
more than low-income groups can afford,
they will draw on unimproved sources for
other domestic needs.14

Of course, all these forms of provision
need a regular, sufficient, good-quality water
supply. Communal and public taps need reg-
ular water supplies; it is often the intermit-
tency of supplies that causes long lines. In all
this, perhaps the most fundamental change
sought is the quality of the relationship
between water providers and the population.

Most households would prefer to be as far
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down the steps in
Table 2–2 as possi-
ble, so one critical
issue is how to
reduce costs and
increase the possibil-
ity of covering them,
through either user
fees or some form of
public finance. Even
if the upstream infra-
structure and trunks
are government-
funded—and there
is often consider-
able justification for
this—the costs for
connection and 
for operation and
maintenance can be
burdensome for low-
income households. 

One innovation
first developed in
Brazil and now
being applied in sev-
eral other nations is
“condominial” water
supplies. Here, the
cost of the public
water network is
much reduced by the
water agency providing the water pipes to
groups of households (including condo-
miniums or cooperatives)—with the house-
holds within this group taking responsibility
for installing the pipes to their homes or
yards. This can cut the cost per household
served so much that many low-income house-
holds can afford this instead of communal or
public standpipes.15

There are also many examples of local inge-
nuity and partnerships that allowed improved
provision despite limited budgets and users’

capacity to pay. One example is the commu-
nity taps program in San Roque Parish, Man-
daue City (which is part of Metro Cebu, in the
Philippines). A local federation formed by
savings groups of urban poor people provides
the legal framework for various community-
managed development projects. The Metro
Cebu Water District’s Community Faucet
Program gives poor communities permission
to tap into the mains and get water at a low
cost if they plan, finance, and manage the lay-
ing of the pipes and install the taps.16
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Table 2–2. Ladder of Water Supply Improvement Options 
for Households

Types of Provision Management

Shared 
unimproved 
water sources

Shared 
public taps

Cooperative 
taps (such  
as 1 per 20 
households)

Yard taps 
for each 
household

Individual 
house supplies 
(including 
multiple-tap)

Shift from left to right leads to or involves:
• increasing convenience (and decreasing time needed to obtain water), usually

increasing unit costs; and
• increasing use of water,usually with health benefits (especially for washing, laun-

dry, and personal hygiene).

Shift from left to right is helped by increasing size of population, more commer-
cial and industrial demand (which helps fund infrastructure), and more households
with greater capacity to pay.

Shift from management by households and communities to professional man-
agement involves increasing sophistication for technical management and higher
capital costs.

SOURCE: See endnote 14.

Individual or
communal

Mixture of formal
(for instance, for
supply) and com-
munity

Formal 
organization 
(government or 
private sector)

     



Providing Adequate Sanitation
The ideal adequate sanitation is for every-
one to have a well-functioning toilet within
their home, with facilities for washing after
using it. But for many low-income groups,
this is not possible—it may be too expen-
sive, or the room or rooms they live in are
rented and the owner does not want to pro-
vide toilets. One defining characteristic of
cities is the high cost of space, so poorer peo-
ple live in overcrowded conditions in order to
keep accommodation costs down. Many low-
income households have only one or two
square meters per person. In addition, the
most “space-efficient” form of sanitation—a
toilet connected to a sewer—is often not an
option because there are no sewers.17

For the full public health benefits of san-
itation, every woman, man, and child needs
to be able to use a toilet that safely disposes
of their feces. If even a small portion of the
people in a neighborhood defecate in the
open, this can put everyone’s health at risk.
But whatever the health and other risks posed
by defecation in the open or into waste mate-
rials (known as “wrap and throw”), these
remain the cheapest sanitation options. (See
Table 2–3.)18

Eco-sanitation, which takes an ecosys-
tem perspective, emphasizes the closure of
material flow cycles, including the recycling
of human excreta and water from house-
holds. Returning urine and feces to the soil
makes wastewater treatment much cheaper.
Most forms of eco-sanitation also use little
or no water. For the system to work well,
there needs to be a good, safe way to store
and remove the urine and feces—and then
transport the materials to farmers who want
to use them. It also requires good manage-
ment to control smells, keep the toilets
clean, and avoid flies. Most designs use
more space than toilets connected to sew-

ers—although the dehydration model
(where urine is separated from feces) reduces
the space needed. The unit costs vary widely,
depending on local circumstances and the
type of system used.

A study in the city of Kunming in China
asked stakeholders about introducing two
different kinds of eco-sanitation: “no mix”
toilets in which urine is separated for use as
a fertilizer (with feces disposed of through
a conventional flush) and dry toilets, also
with urine separation but with feces kept in
a chamber within the house, with ash being
added and the dry wastes collected regu-
larly. Most people surveyed recognized the
need for such toilets: Kunming is by a lake
that is now heavily polluted. The dry toilets
are significantly cheaper and imply much
less water use, but most stakeholders con-
sidered them less appropriate. This suggests
the need for innovative technical and orga-
nizational solutions to make dry toilets more
acceptable in urban contexts. This form of
eco-sanitation is likely to find widespread
application first in lower-density develop-
ments on the edges of cities, where there are
fewer space constraints and no sewers to
connect to and where demand for the “nutri-
ents” is close by.19

A Pakistani NGO, the Orangi Pilot Pro-
ject (OPP), has helped transform debates
about provision of sanitation by demon-
strating that it is possible to install good-
quality sewers serving each house, even in
low-income settlements, with full cost recov-
ery. This NGO was formed in 1980 to sup-
port new models of providing infrastructure
and services in Orangi, a large cluster of low-
income, informal settlements in Karachi that-
now has some 1.2 million inhabitants. Since
then, its work has expanded to encompass
many other areas of Karachi and to support
partner organizations working in other urban
centers in Pakistan.20
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At the core of OPP is the concept of “com-
ponent-sharing,” whereby the inhabitants of
each street or lane take responsibility for plan-
ning, financing, overseeing the construction
of, and managing the “internal” pipes—in the
case of sanitation, the lane sewer to which
each household’s toilet connects—that then
connect to a government-provided “external”
sewer or to a natural drain. As the inhabitants
of each lane work together to install and
manage the pipes, advised by OPP or another
local organization, they cut unit costs dra-
matically—typically to a fifth of what they
would have been charged by the official water

and sanitation agency. This brings unit costs
down to the point where low-income house-
holds can afford to pay and so allows full
cost recovery. Thus, each lane organization
offers the local sanitation utility a partner
who can manage the most time-consuming
aspect of improved sanitation—the work at
each household and lane.

The intention of the locally supported
initiatives in Pakistan is to form partner-
ships with local governments. OPP has also
supported the mapping of all informal set-
tlements in Karachi, with the help of local
youth teams, to strengthen inhabitants’

STATE OF THE WORLD 2007

35

Providing Clean Water and Sanitation

Table 2–3. Different Sanitation Options and Costs

Cost per 
Type of Provision of Sanitation Household Benefits and Drawbacks

(dollars)
A flush toilet connected to a 
sewer or septic tank within each 
home plus piped water to the 
home for personal hygiene

Condominial sewers (the 
Orangi Pilot Project model 
of “component sharing”)

An “improved” latrine or pour-
flush toilet linked to a latrine 
within each home

Eco-sanitation

Basic latrine

Access to a public or communal 
toilet/latrine (assuming 50 
persons per toilet seat)

Possibility of open defecation or 
defecation into waste material

SOURCE: See endnote 18.

400–1500

40–300

40–260

90–350+

10–50

12–40

none

Costs per person rise a lot if provision is made for sewage
treatment using conventional treatment plants with high
levels of treatment.

With high densities and strong community organization
and input, unit costs per household can compete with pit
latrines.

No need for sewers. Improved latrines control smells bet-
ter than conventional pit ones and limit or prevent insect
access to excreta. Difficult to find space for this in most
urban contexts; not suitable for multistory buildings. Chil-
dren often frightened of using them (dark, large pit).

In most models, no need for sewers. Many models with
provision for urine diversion, which has advantages for
nutrient recycling and on-site decomposition but usually
adds significantly to unit costs.

No need for sewers. If well-managed, can be as healthy as
more expensive options but difficult to find space for in
most urban contexts; not suitable for multistory buildings.

Effectiveness depends on how close it is to users, how
safe to use at night, how well maintained, and how afford-
able by poorest groups.

Obvious problems both for those who defecate and for
others in the community.

     



claims to stay on the land and to provide the
basis for installing or improving water, san-
itation, and other infrastructure. For people
living in an informal settlement, negotia-
tions with any government agency are enor-
mously strengthened if they have accurate
and detailed maps showing existing plot
boundaries, roads, pipes, and drains that
also allow detailed discussions of what is
needed to improve conditions and where
this has to be built.21

After more than two decades of work—and
often opposition from government as well
as external consultants who told them they
had the wrong approach—OPP has not only
supported or catalyzed good-quality sanita-
tion and drainage for hundreds of thousands
of people in Karachi. It has changed the way
that city governments design and plan sani-
tation provision. It succeeded in changing a
sanitation master plan for the whole of
Karachi from one that was expensive and
poorly designed (and unlikely to work well)
to one that was far more effective, cheaper,
and better for low-income groups and that
avoided the need for a large foreign loan.
OPP is helping to identify priorities for work
all over the city—influencing what govern-
ment investments are made but without rely-
ing on funding from government to do so in
order to safeguard its independence. 

This example raises an interesting issue—
the role of local civil society organizations in
developing the best possible mix between
good-quality and convenient provision,
affordability, and local management. The
annual budget of this local NGO is tiny com-
pared with the value of the pro-poor sanita-
tion and other activities it has supported—and
also compared with the money it has saved the
government in unnecessarily expensive and
poorly designed infrastructure systems. The
lessons from OPP lie less in what was built and
more in how it was done: the work done

directly with urban poor organizations, build-
ing their capacities; the demonstration of
new ways of designing, building, managing,
and financing water and sanitation infra-
structure; the very detailed documentation
and mapping of needs; the credibility estab-
lished with local governments; and, finally, the
quality of the advice provided to communi-
ties and to government. 

Communal Provision of 
Water or Sanitation

Communal or public provision of water
through public taps or water kiosks has long
been seen as a “solution” for poorer groups.
But the same does not hold for sanitation,
although this has been challenged recently by
some local innovations (with some receiving
support from the international NGO Wat-
erAid). The communal approach works bet-
ter for water, as people can store water in
their homes and can avoid lines or the need
to fetch water at night. Communal or pub-
lic provision of sanitation is never ideal—but
in many places it is the best compromise
between better provision, affordability, and
the potential for local management. It is
cheaper than household provision and often
much easier to provide in existing high-den-
sity settlements.22

Efforts to provide public toilet blocks in
India provide one example of this working
well. (See Box 2–1.) As with OPP in Pak-
istan, this was initiated by local NGOs and
community-based organizations but not as
autonomous provision. The project
improved sanitation for hundreds of thou-
sands of people and showed how to reduce
the gap between the cost of achieving bet-
ter provision and what can be afforded by
low-income groups. The cities and com-
munities where this program was imple-
mented have some of the country’s
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lowest-income urban populations.23

But it is difficult to make communal facil-
ities work well, and especially difficult to
make them safe and convenient for children
and women to use at all times and to keep the
toilets clean and well maintained. The costs
of a regular water supply to such facilities
and a high standard of maintenance have to
be met—but this might imply higher charges
than users can afford. Having enough toilets
available to avoid waits at peak times increases
costs—but lines discourage many people
(especially children) from using the facilities.
The difficulties of good communal provision
are generally fewer if a toilet is shared among
relatively few households who know each
other—for instance, a toilet shared by those
living around a yard.

Public or communal facilities are worth

considering where it is not possible to provide
water connections and good sanitation to
each household—but this decision has to
made in consultation with those who cannot
afford household provision. This will gener-
ally require an incremental approach, with
good communal provision as a first step and
with support for household provision there-
after. The possibilities of good household
provision are often greatly increased if groups
of households work together to help plan,
manage, and finance the installation. 

Increasing Private-sector
Participation

In the 1990s, many international agencies—
led by the World Bank—vigorously pro-
moted private-sector participation in water
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During the late 1980s and early 1990s, two
community organizations and a local NGO
designed, built, and managed public toilet blocks
because provision was poor to nonexistent in
their neighborhoods.The alliance they formed
was between the National Slum Dwellers 
Federation, Mahila Milan (a network of savings
groups formed by women “slum” and pave-
ment dwellers), and the Mumbai-based NGO
SPARC—the Society for Promotion of Area
Resource Centers.

The construction of each toilet block was
usually preceded by a community-managed sur-
vey to document the inadequacies in provision.
Local savings groups from the “slum” helped
design, implement, and manage the toilet
blocks.These blocks sought to avoid the defi-
ciencies in the siting, design, and management 
of existing public toilets.The community toilets
gave women more privacy, made waiting lines
work better—for instance, separate lines for
men and women, since otherwise men just

push ahead of women—ensured a constant
supply of water for washing, and made better
provision for children. Many of them had sepa-
rate children’s toilets at the front so youngsters
did not have to line up and wait.

Community management of the toilet
blocks ensured that they could be maintained
through user charges, with costs being much
lower than conventional “public toilets.”
Typically, families paid a standard monthly fee.
Caretakers and cleaners were identified from
the local community. At first, local governments
ignored or discouraged these efforts.Then the
municipal commissioner in Pune, a city with
over 2 million people, and eventually other city
authorities recognized the poor quality of pub-
lic toilets and the inadequate numbers built and
supported this alliance in building community
toilets. More than 500 toilet blocks have been
built to date—mostly in Pune and Mumbai, but
increasingly in other urban centers as well.

SOURCE: See endnote 23.

Box 2–1. Toilet Blocks in India Designed and Managed by the Community

        



and sanitation programs. This was in part a
pragmatic response to the failure of public
utilities to undertake the desired improve-
ments during the 1970s and 1980s and in
part a reflection of the broader decline of
support for government planning in favor of
private enterprises and markets. Public util-
ities were widely seen as inefficient, over-
staffed, manipulated by politicians for
short-term political ends, unresponsive to
consumer demands, and—particularly in
low-income settings—inclined to provide
subsidized services to the urban middle class
and leave the urban and rural poor
unserved.24

Proponents of increasing private-sector
participation argued that by transferring util-
ity management to private operators, under
competitive conditions, it should be possible
to overcome these problems and to increase
investment in expanding water and sanita-
tion provision. It was hoped that private con-
cessions, such as those created in Buenos
Aires and Jakarta, would point the way to a
new form of public-private partnership,
although a number of other contractual forms,
including the management contracts that are
now more popular, were also explored.25

Increased private-sector participation—
or privatization, as it is more often termed by
its critics—proved to be very contentious.
This is perhaps not surprising. The fear of pri-
vate companies gaining a monopoly over
urban water systems and putting private
profit ahead of public interest stretches back
centuries. The controversy over contempo-

rary concessions has been heightened by the
fact that consortia led by a handful of large
foreign water companies initially won most
of the major contracts. The notion that
development assistance was being used to
promote privatization also caused contro-
versy, even in donor countries. With con-
temporary concessions, the ownership of
assets has been kept in public hands and
contracts have been signed that, at least in
principle, prevent the companies from rais-
ing water prices unilaterally to secure excess
profits. This has not been enough to allay the
fears of critics, however.26

It is difficult to assess the impact of these
developments on people without adequate
access to water and sanitation, or even to
determine whether the net effects have gen-
erally been positive or negative. The findings
of the largest statistical reviews have been
ambiguous. But when measured against the
very optimistic claims that private-sector par-
ticipation would expand provision, improve
efficiency and accountability, and reduce cor-
ruption and political interference, the results
must be viewed as disappointing.27

The early contracts did not produce the
desired results, at least for the urban poor. The
Buenos Aires contract was initially taken as a
model of a well-designed concession, but it
did not provide the basis for extending pro-
vision to the many unserved parts of the city
where residents did not have secure tenure
and it imposed connection costs far above
what other unserved residents could afford.
By the time such problems were being
addressed, Argentina’s economic crisis under-
mined the very basis for the concession. In
Jakarta, the two concessions also ran into
problems: soon after the contracts were signed
the country was in economic crisis, Presi-
dent Suharto fell from power, and the close
ties between the local partners and Suharto
family business interests turned from being a
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Small water and sanitation
enterprises in low-income urban 
settlements have been 
neglected in the debates on 
private-sector participation.

    



necessity into a liability. These concessions
were renegotiated, but many of the obstacles
to extending provision to Jakarta’s low-
income residents still persist. Indeed, for a
great many countries privatization has been
more of a diversion than a solution to urban
water and sanitation problems.28

Generally, governments that have problems
managing public utilities also have problems
with privately operated utilities. Indeed, many
of the obstacles to public provision in the
poorest areas remain when providers become
private: uncertain or illegal land tenure, dif-
ficult terrain, complex and cramped plot lay-
outs, large distances from existing water mains
and trunk sewers or drains, illegal connec-
tions, difficulties collecting bills, corrupt prac-
tices. Moreover, as critics have pointed out,
the private water companies have not invested
nearly as much in the water sector as envis-
aged in the early 1990s.29

Understandably, private operators were
most interested in securing concessions in
very large cities that had an appreciable mid-
dle class. There was little interest in the smaller
cities and towns where most of the ill-served
and unserved actually live. Most of those
without adequate provision today are not
about to be connected to a functional water
network and are nowhere near any sewerage
network. At least in the near future, it mat-
ters little to most of them whether the large
urban utilities are operated privately or pub-
licly, as they will not be served in either case.
Even in middle-income countries, many cities
do not so much have water networks as they
have a multiplicity of different systems, some
more industrial and others more artisanal,
some under more corporate control and oth-
ers under more community control. In many
low-income areas, the private sector is impor-
tant, but primarily through the goods and ser-
vices sold by small water and sanitation
enterprises (including water vendors) rather

than through utilities operated by multina-
tional companies.30

In recent years, the international drive to
privatize water and sanitation provision has
stalled, and increasing private-sector partici-
pation is now rarely presented as the solution
to water sector problems. In many countries
the water sector is still undergoing interna-
tionally supported reforms, many of which
involve shifts toward commercial principles
and a regulatory environment that is more
open to private-sector participation. More-
over, while the multinational water companies
may be less active in pursuing concessions,
other contracts and private enterprises are
gaining in importance. In parts of Asia, for
example, local companies are reportedly
becoming stronger. Of 124 major water and
sanitation contracts identified in a recent
report as operational in Asia in 2004, for
example, 42 had been awarded to national
companies and a further 17 to companies
run by Chinese entrepreneurs based in
Malaysia or Singapore (with 84 of the 124
contracts being in China).31

Small water and sanitation enterprises have
long had key roles in low-income urban set-
tlements in Africa, Asia, and Latin America.
They have been neglected in the debates on
private-sector participation. Local govern-
ments have often suppressed them, despite the
fact that the informal markets for small water
and sanitation providers are closer to the free
market ideal than the heavily regulated mar-
kets of water utilities are. There is growing
recognition that utilities and governments
need to acknowledge the strengths of these
enterprises and work with them rather than
against them. There are serious challenges
to this, however. Many operate with tech-
nologies that do not meet official standards
or sell at prices that exceed the controlled
prices of the official utilities, making it diffi-
cult for governments to condone let alone
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support a role for them.32

Perhaps the mistake of the 1990s was to
confuse good business principles on water
and sanitation provision—keep down unit
costs, be accountable to clients or potential
clients, recover costs from users wherever
possible—with the operations of large-scale
private businesses and to assume that only
large private enterprises could apply good
business principles in the sector. In many
ways, most of the local NGOs and commu-
nity organizations mentioned earlier have
done better at following these business prin-
ciples. These are important, but there is no
reason why they cannot be implemented by
civil society organizations—and by govern-
ment agencies.

As noted already, many public water and
sanitation agencies provide good services
and close to universal coverage, and they
have done so by applying good business
principles. There are also many others whose
performance has improved greatly by doing
the same. For instance, a government-
owned water corporation in Uganda that
serves Kampala and many other urban cen-
ters shifted from large losses to a surplus
between 1998 and 2006; in these years, a
series of initiatives tripled the number of
households served, reduced unaccounted-
for water from 51 to 29 percent, and low-
ered connection and reconnection fees.
Customer relations were also much better.
However, it is worth noting that although
this can make good provision of water pay
for itself, it does not provide the financial

basis to address Kampala’s huge backlog of
people without adequate sanitation.33

Managing Water 
Resources Better

Improving provision of water and sanitation
obviously depends on regular, sufficient sup-
plies of fresh water, but it is important not to
confuse this goal with the problem of water
resource scarcity. Since the 1980s, there have
been growing concerns about water scarcity
and stress, driven primarily by land use changes
and the large quantities of water used in food
and biomass production. This growing water
stress poses serious risks to existing aquatic and
terrestrial ecosystems and to many agricul-
tural systems. As of yet, however, there is no
evidence that it is a significant factor in inad-
equate provision of water and any associated
ill health and hardship. 

Unfortunately, particularly in the more
popular accounts of an impending water
resource crisis, statistics on the number of
people without improved water supplies and
those suffering from water-related diseases
have often been presented alongside esti-
mates of the numbers living in water-scarce
or water-stressed areas. The implicit sugges-
tion is that water stress is why people fail to
secure better water supplies and become ill.
Statistically, however, there is no association
between nations facing water stress and those
with the most inadequate provision of water
for rural and urban populations, even at sim-
ilar income levels. Many large cities where
provision of water and sanitation is quite
inadequate have little or no overall shortage
of freshwater resources, while cities facing
severe water scarcity often still manage to
achieve high levels of provision.34

Urban residents, particularly low-income
groups, do sometimes face difficulties secur-
ing adequate water supplies as the result of

STATE OF THE WORLD 2007

40

Providing Clean Water and Sanitation

Many case studies of cities with 
water shortages show that these 
situations are more often the 
result of poor management than 
of water scarcity.

      



water resource deficiencies, and these are not
always evident in statistics on water provision.
In Jakarta, for example, the poorest residents
pay more than the wealthy for their water in
areas where the groundwater is saline (and
they are forced to buy high-priced vendor
water) and less than the wealthy where the
groundwater is suitable for drinking (after
boiling). Neither the water vendors nor the
unprotected wells they use can be consid-
ered improved water supplies, however.
Indeed, in a somewhat perverse way the saline
groundwater makes water coverage look bet-
ter, since it motivates some households to
connect to the piped water system. In Mex-
ico City, on the other hand, water resource
problems affect the piped water provision,
especially in poorer, more peripheral parts of
the city. And each dry season brings an
increase in popular protests about water short-
ages and denunciations in the press. In this
case, even the households facing supply break-
downs in the dry season would be considered
as having improved supplies, again failing to
detect the deficiencies resulting from water
resource problems.35

Many case studies of cities with water
shortages show that these situations are more
often the result of poor management than of
water scarcity—as in the case of Guadalajara,
Mexico, and the drying up of Lake Chapala
and in Beijing, where a great deal of water in
and around the city is used inefficiently. Mis-
management can also lead to intermittent
supplies from parts of the piped water system
without any water resource scarcity whatso-
ever. In any case, the amount of additional
water required to meet basic urban needs is
small relative to the consumption for other
purposes. The additional water required for
adequate provision is, if well managed,
unlikely make a significant difference to a
country’s overall water withdrawals. On the
global scale, an additional 20 liters per day for

a billion people would still only amount to
about 7 cubic kilometers a year, compared
with aggregate water withdrawals on the
order of 4,000 cubic kilometers.36

Thus, most solutions to water resource
scarcity in cities lie in better local manage-
ment. Often the cheapest way to increase
available supplies of fresh water for the piped
water system is to reduce leaks and intro-
duce pricing structures that encourage larger
users to withdraw less. As with the tech-
nologies for water supply and sanitation, there
are numerous techniques through which
water use can be cut or wastewater reused or
recycled—or new sources tapped (for
instance, through rainwater harvesting in
homes, institutions, and public facilities).
Where such measures are insufficient, it may
still be possible to rehabilitate upstream infra-
structure to achieve higher capacity utilization
rates. In other cases, new sources of bulk
water need to be identified. Addressing water
supply issues in the piped water network thus
requires a two-pronged approach: improving
management and securing sources of bulk
water for current and future needs.37

Overall, measures to improve water avail-
ability at the settlement scale are undoubtedly
important in many urban centers, but they are
rarely more than part of the solution to prob-
lems of inadequate provision for the worst-off
residents. Indeed, it should be kept in mind
that while water scarcity and infrastructure
deficiencies are likely to hurt those with the
fewest economic and political resources, mea-
sures to address scarcity and invest in new
infrastructure will not necessarily help them.
Only when these are combined with measures
to improve provision in the more deprived
areas and to secure more influence for such
groups in the planning process will water
resource management and infrastructure
investments likely benefit those who need
them the most.
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Who Needs to Change the
Way They Work? 

The Human Development Report 2006 char-
acterized the way ahead for sanitation as more
local development and more engagement
with the unserved. This also summarizes the
approach needed on water. As emphasized
throughout this chapter, each urban center
needs the best possible mix between good-
quality convenient provision, what they can
afford, and what can be managed locally.38

Local governments obviously have the
central role in changing the approach—and
in most examples of very good or much
improved provision, the changes were under-
pinned by more competent and accountable
local governments. But local governments
are often weak and ineffective because higher
levels of government want to keep them this
way. And they are often unrepresentative of
poorer groups’ interests because of powerful
local vested interests.

Success in water and sanitation rests not
only in what local governments do, however,
but also in what they encourage, support,
and supervise. In many instances, small-scale
water businesses (vendors and water kiosks),
local NGOs, cooperatives, and community
organizations already make important con-
tributions to provision or to financing better
provision. And there are many potential part-
nerships between local governments and these
different service providers. Local government
can do much to improve the provision of
water and sanitation by other means—for
instance, through measures to increase the
supply and reduce the cost of land for new
housing and through support for “slum” and
“squatter” upgrading programs, as noted ear-
lier. The many ways this can be done are
often not recognized; for instance, extending
roads and a good public transport system on
the edge of a city’s built-up core can reduce

land prices for housing (so that far more low-
income households can afford to build their
own homes) and cut unit costs for water and
sanitation provision.

However creative and effective these com-
munity organizations, NGOs, or small water
enterprises are, it falls to local governments to
provide the framework in which these can
work and, where needed, collaborate. Most
local governments lack the capacity to man-
age or oversee a conventional model where
formal agencies—whether public, private, or
cooperative—provide good-quality water and
sanitation to all buildings, with good man-
agement both “upstream” and “down-
stream.” But most can provide a framework
of support for a combination of public, small-
scale private, NGO, community, and house-
hold provision. 

It is also possible to combine conven-
tional and unconventional models, with the
conventional model used wherever possible
(where users can afford to pay its full cost)
and with alternative models meeting needs
elsewhere. Within this, the conventional
model can be expanded to cover growing
proportions of the population. In addition,
as shown by many examples in this chapter,
household and community action can do
much to improve provision within homes
and neighborhoods. But they usually need
the larger (external) systems from which to
draw water and into which to dispose of liq-
uid and solid wastes.

Promoting good hygiene is another impor-
tant part of the solution—and the benefits of
good hygiene practices are particularly large
where sanitation provision is the worst. This
falls within a more fundamental need for
good relations between local governments,
official service providers, and the unserved or
ill served, because their cooperation and sup-
port is essential for improvements.39

The polarized debate about “public” ver-
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sus “private” providers can obscure the fact
it is the quality and efficiency of providers and
their accountability to current and potential
clients that is the key issue. Since most offi-
cial water and sanitation providers in urban
areas are still in the public sector, reform of
these agencies is often the most effective local
approach—including ensuring less political
interference in setting prices, a more respon-
sible attitude toward bill paying by public-sec-
tor water users, and a more business-like
approach, such as increasing coverage through
reducing costs and ensuring that costs can be
fully recovered through user fees or secured
from other reliable sources.40

In most nations, more effective and pro-
poor local governments depend on support
from higher levels of government. In many
Latin American nations, improvements in
water and sanitation provision have certainly
been boosted by decentralization and by
stronger local democracies, although perhaps
less than might have been anticipated because
many governments followed economic poli-
cies that reduced government roles and invest-
ments through much of the 1990s.41

Every nation also needs innovations of the
kind shown by the Orangi Pilot Project in Pak-
istan and by the water engineers in Brazil
who developed condominial systems for water
and sanitation—or by federations of slum,
shack, and pavement dwellers that have
demonstrated far cheaper and more effective
ways to develop new housing with good pro-
vision of water and sanitation. It is not so
much what these groups did but the extent to
which their innovations were rooted in local
contexts and had as a priority reaching low-
income groups. This allowed them to drive
debates and discussions within their own dis-
tricts, cities, and nations about different
approaches—and provided innovative, work-
ing examples that politicians, civil servants,
professionals, and community organizations

could visit. Innovations only work and spread
if they are appropriate to local contexts.42

Enormously expanding and improving
provision in urban areas in ways that reach
low-income groups depends not so much on
scaling up existing efforts as on supporting a
vast multiplication of local initiatives. There
are tens of thousands of urban centers where
provision of water and sanitation is extremely
inadequate; each needs locally driven
processes to address the inadequacies. 

But supporting this approach is problem-
atic for most international agencies. First, it
means supporting work in urban areas; many
of these agencies have long avoided working
in cities or have restricted funding to urban
projects in the belief that these areas attract
an excessive share of development funds.
They fail to see the inadequacies in provision
of water and sanitation—and the scale and
depth of poverty—in urban areas. And they
fail to see how fast urban poverty is growing
in most nations.43

Even if this changes, however, perhaps as
great a problem is knowing how to make the
large sums that international agencies can
provide through governments support the
diverse local processes needed to improve
and extend provision. Official development
assistance agencies are ill equipped and poorly
structured to support a multiplicity of local
processes implemented by local governments,
NGOs, or community-based organizations,
many of which require modest levels of fund-
ing and a strong engagement with the
unserved. It is perhaps not surprising that
most of the innovations in provision of water
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and sanitation in urban areas that reached
low-income groups were not funded by these
official agencies.44

If national governments provide the appro-
priate framework for local action, develop-
ment assistance can support this. But it is
the lack of national government support for
local action that is the problem—especially in
nations where provision of water and sanita-
tion is the worst. Meanwhile, most interna-
tional agencies are providing less support for
water and sanitation initiatives as they shift
funding to budgetary support (which is less
staff-intensive than projects) or funding chan-
neled through other agencies. And for the
agencies that do still provide substantial fund-
ing for water and sanitation, it is often for
high-cost infrastructure that delivers little to
poorer groups.45

As a recent United Nations report notes,
it is time for external agencies to support
local capacities to develop locally appropriate
solutions, not impose their often inappro-
priate and costly solutions and often inap-
propriate conditions. Improving provision in
urban areas does need substantial funding,
especially for the big “trunk infrastructure”
for water, sanitation, and drainage into which
community or neighborhood improvements
are integrated and for the larger water man-
agement upstream and waste management
downstream. There is not much point in
extending piped supplies to unserved com-
munities if bulk water supplies are insuffi-
cient to cope with the new customers. But
there is also not much point in providing
funding for bulk urban infrastructure if city

and local governments have no intention of
improving and extending provision to most
low-income groups.46

The bottom line in this discussion of water
and sanitation challenges around the world
is that low-income groups most need the
world’s help in their daily struggle for access
to adequate supplies and facilities. They are
the ones who have to drag the equivalent of
six heavy suitcases of water back to their
shelter every day. And who have to relieve
themselves in the streets outside the shacks
they call home. 

The strain this brings to families is captured
in the words of Chhaya Waghmare from
Pune, India: “There are 280 families in our
settlement…. Every day we get water brought
to us in tankers. The delivery timings are not
regular. We start queuing for water in the
morning by putting our water containers in
a line. If we have to go out we can leave the
house only after we have filled the water. I
have to go to work. My children are very
young and cannot fill the water. So my sister
stays at home and waits for the tanker. In
order to be home when the tanker comes, she
has stopped going to school.”47

Shalini Sadashiv Mohite of Mumbai
describes what it was like before the com-
munity organization of which she is a mem-
ber built their own public toilet: “There was
no toilet in this whole area. Men and women
from the settlement squat along the road.
Women do not go after six in the morning.
They wait for the cover of darkness. We even
eat less so that we do not need to relieve
ourselves during the daytime.”48

In the end, for most of those lacking ade-
quate water and sanitation the issue is as
much about better relationships with those
in power and utility managers as it is about
technology or pricing or infrastructure invest-
ments. Most examples of better provision
in this chapter were underpinned by gov-
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ernments' recognition of the legitimacy of
the needs of unserved groups—even groups
who lived in illegal settlements. Many situ-
ations were also helped by urban poor orga-
nizations and local NGOs demonstrating to
governments the possibilities of much

improved provision, if they worked together.
Yet most international funding agencies have
yet to understand this—or even if they do,
they have failed to restructure their funding
to support it.
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With more than 10 million residents, Lagos 
is literally bursting at the seams. This former
capital of the Federal Republic of Nigeria and
West Africa’s leading seaport and commer-
cial-industrial center received substantial
federal government funding in road and
bridge construction during the oil boom era
of the 1970s. The city has consequently
expanded phenomenally—right up to the
margins of Ota, some 40 kilometers to the
north, in Ogun State. A massive influx of
people has placed unbearable pressure on
transportation, housing, and water and elec-
tricity supplies in Lagos, creating a widening
gap between demand and supply.1

While concerted efforts by the federal and
state governments had ameliorated the situa-
tion up to the late 1970s, three developments
aggravated the crisis. First, hostile, mainly
military, federal governments since 1979
frustrated ambitious state government plans
for infrastructure development, especially for
an urban rail service. Second, the massive
devaluation of the national currency and a
steep decline in economic fortunes under 
the World Bank’s Structural Adjustment
Program, coupled with official corruption,
denied the city much-needed resources for
infrastructure development. Third, the trans-
fer of the federal capital to Abuja in 1991
practically sealed the fate of Lagos. As archi-
tect Rem Koolhaas remarked, “Lagos was left
to its own devices, then abandoned.” 2

Following the return to civil rule in 1998,
all tiers of government can provide water,
electricity, and roads. But the record of gov-
ernment service in these sectors is dismal.
One new development has been the involve-
ment of the private sector in service provision.
The Lagos state government has initiated
public-private partnerships in water, roads,
and electricity supply. It has hired private-

sector technocrats to run its water corpora-
tion and has started an independent power
production scheme. Most recently, the federal
government has proposed an ambitious
scheme for developing the Lagos megacity.3

Water supply illustrates the challenges and
possibilities of fresh initiatives in tackling
infrastructure collapse in Lagos. The three
major waterworks at Iju, Adiyan, and Isashi
have a combined installed capacity of 119
million gallons a day, although their output 
is just 69 million gallons a day. Twelve mini
and eight micro waterworks have a combined
capacity of about 3 million gallons a day.
While the major waterworks rely on surface
water from the Ogun and Omo Rivers, the
others depend on groundwater supplies. Yet
large shortfalls have increasingly been experi-
enced since British rule ended in 1960, due
to population growth, dilapidated infrastruc-
ture (leaking pipes), illegal connections, poor
maintenance, and inadequate access to the
limited supplies. Official supplies meet barely
half the demand, and coverage throughout
the city is uneven.4

Private operators take up the deficit in
official supplies. Water is brought in to high-
income households in tankers, while hawkers
sell to poorer people in high-density neigh-
borhoods in four-gallon tins. The wealthy
invest in private boreholes. Wells, which have
been sunk across the city since the nineteenth
century, are more widespread. But the quality
of water from them is generally poor, given
the low-lying terrain, the pollution of
groundwater sources, and the shallowness 
of the wells. Since the mid-1990s, however,
treated water sold in nylon sachets, known 
as “pure water,” has emerged as a popular
source of supply. “Pure water” is portable 
and satisfies the requirements of individual
consumers as well as large religious, political,
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and social gatherings.
Unfortunately, the indiscriminate disposal 
of the nonbiodegradable sachets has com-
pounded the problem of environmental 
sanitation.5

Meanwhile, the Lagos state government
has attempted to privatize water supply,
backed by a law passed in December 2004.
This was in the face of a debt of $117 million
incurred by the Lagos State Water Corpora-
tion (LWSC) by the end of 2004. Various
stakeholders have opposed this scheme of
“private-sector participation,” which retains
government ownership but hires private oper-
ators to manage the distribution of potable
water. For the last two years the LSWC has
been run by Olumuyiwa Coker, a chief execu-
tive recruited from the private sector, who
admits that LSWC covers only 55 percent 
of the state.6

The inability of the state government 
to cope with collapsing infrastructure has

heightened con-
cerns about the
future of the
megacity, the
only one of its
size without a
functional rail
mass transit sys-
tem. Hostile inter-
governmental
relations have ham-
pered a coordinated
approach to the
resolution of the
infrastructure crises
in Lagos. Agents of
the federal and state
governments have
clashed over the
control of roads in
the city, and the fed-
eral government has

withheld funds allocated to local govern-
ments in the state, in defiance of the Supreme
Court. The national government has often
frustrated initiatives by the state, such as
independent electric power projects.7

Relations improved, however, in 2006
following the appointment of a new Minister
of Works. In July 2006, the federal govern-
ment announced its intervention through a
Lagos Mega City Region Development
Authority, with a primary focus on the city’s
housing crisis. It also endorsed a 26-billion-
naira ($200- million) International Develop-
ment Association interest-free loan for the
upgrade of infrastructure in the megacity. The
renewed optimism this brought to the city is
tempered by the realistic need to wait and see
if all stakeholders meet their obligations.8

—Ayodeji Olukoju
University of Lagos, Nigeria
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On the surface, Accra in Ghana, Beijing in
China, and Vancouver in Canada seem to
have little in common. They range in popu-
lation from roughly 2 million in the metro-
politan region of Vancouver to more than
14.5 million in Beijing. The per capita
incomes are vastly different: about $700 a year
in most of Ghana, about $2,200 in Beijing,
and more than $32,000 in Vancouver. But
take a closer look, digging a little deeper into
the backyard and rooftop gardens, and you’ll
realize that these city folk share a preoccu-
pation that has thrived since the first cities—
raising food.1

Accra has a population of 6 million, includ-
ing a steady supply of migrants from rural
areas and immigrants who seek work in its fac-
tories. Because food is expensive, people farm
anywhere they can: in backyard plots, in
empty lots, along roadsides, and in aban-
doned dumps. These farmers grow a variety
of crops for home use and sale, including
exotic varieties like green peppers, spring
onions, and cauliflower, as well as more tra-
ditional crops like okra, hot peppers, and

leafy greens such as alefi and suwule.2
There are more than 1,000 such farmers

in Accra. Their plots vary from just one tenth
or one twentieth of a hectare (10 meters by
10 meters) to 20 hectares in the city outskirts.
Among the biggest challenges they face is
keeping their crops irrigated, since clean,
affordable sources of water are not easy to
find. Backyard farmers often use greywater—
the waste water from bathrooms and kitchens.
While sewage water can be a health hazard,
farmers in Accra—and in cities all over the
world—are finding that human waste can be
a valuable fertilizer.3

In Beijing, city planners in the 1990s
decided that urban agriculture was an impor-
tant way to meet the city’s food needs, preserve
green spaces, and conserve the region’s water
and land resources more efficiently. They
began offering courses and assistance for aspir-
ing farmers, they surveyed existing land use to
better understand the extent of urban farming,
and they tried to incorporate urban farming
into long-term city planning decisions.4

Today, urban and peri-urban agriculture
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(farming in, around, and near cities) in Bei-
jing not only provides residents with safer,
healthier food, it also keeps farmers in busi-
ness. Between 1995 and 2003, the income for
farmers living just outside of Beijing dou-
bled. The city includes tens of thousands of
household farms and more than 1,900 agro-
tourism gardens for Beijing residents craving
some rural experience. Although the share of
the city’s population involved in farming is
currently very small—just about 1 percent—
the municipal government plans to cultivate
gardens on 3 million square meters of roof
space over the next 10 years.5

Vancouver is known for being a popular
destination for tourists. But what most visi-
tors do not realize is that the city is a leader
in encouraging its inhabitants to grow and
buy fruits, vegetables, and other items pro-
duced in the city. According to a recent sur-
vey, an impressive 44 percent of Vancouverites
grow vegetables, fruit, berries, nuts, or herbs
in their yards, on their balconies, or in one of
the 17 community gardens located on city
property. Vancouver’s mild temperatures and
ice-free winters make it the ideal city to grow
food nearly year-round. There, farming the
city is part of a much larger movement that
includes restaurants buying from local farms,
buying clubs in which neighbors subscribe to
weekly deliveries of produce, and the heavily
attended Feast of Fields harvest festival twice
a year on a farm outside the city that exposes
city folk to rural life.6

A Rich History of 
Urban Farming

Growing food and raising fish and livestock
in Accra, Beijing, and Vancouver—indeed, in
cities all over the world—is nothing new. In
some ways, these three cities are responding
to the same challenges that urban gardeners
have faced for millennia. The hanging gardens

in Babylon, for instance, were an example of
urban agriculture, while residents of the first
cities of ancient Iran, Syria, and Iraq pro-
duced vegetables in home gardens. This is
partly because cities have traditionally sprung
up on the best farmland—the same flat land
that is good for farming is also easiest for
constructing office buildings, condomini-
ums, and factories—and partly because the
masses of urban dwellers create a perfect mar-
ket for fresh fruits and vegetables.

“In ancient times, the cost of transport
was much greater,” explains Jac Smit, head of
the Urban Agriculture Network, “so the impe-
tus for growing food in cities was greater.” Of
course, urban farmers continued to refine
their craft. Centuries after the Incan residents
of Machu Picchu raised food in small, inten-
sive plots irrigated with the city’s wastewater,
enterprising Parisians developed bio-intensive
production with steam-heated greenhouses
and glass cloches that cover individual heads
of lettuce; they sold their produce as far away
as London. In China’s cities, farmers devel-
oped complex cropping patterns and trellises
that made use of every available square meter.7

But like the story of all local farming, a
range of forces in the modern era—the Indus-
trial Revolution, the evolution of the mega-
city, the invention of refrigeration—helped to
render urban farming obsolete. In particular,
when cities first combined industrial and
organic wastes in one sewage stream at the
end of the nineteenth century, they made
wastewater too toxic for irrigation. And in
many cities, urban agriculture became not
only harder to practice but illegal as well,
thanks to overzealous city officials and pub-
lic health practitioners who wanted to elim-
inate urban livestock production.

Then during the 1970s, something
changed. People working for the United
Nations, the Peace Corps, and other devel-
opment groups noticed the spontaneous
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appearance of home gardens and small retail
farms in major cities throughout Asia, Latin
America, and Africa. Rapid urbanization, inef-
ficient and expensive transportation, and a
greater demand for food made raising produce
and livestock in cities possible and necessary.
In other words, the same needs that had given
rise to urban farming in ancient times had
reappeared. And although cities in industrial
countries might be able to compensate for
traffic congestion and lack of local food with
superior transportation and packaging, those
in developing countries could not. Urban
farming was posed to take off again.8

In fact, farming is ubiquitous in cities
today. The U.N. Development Programme
estimates that 800 million people are involved
in urban farming worldwide, with the major-
ity in Asian cities. Of these, 200 million pro-
duce food primarily for the market, but the
great majority raise food for their own fami-
lies. In a survey conducted for the United
Nations, cities worldwide already produce
about one third of the food consumed by
their residents on average, a percentage that
will likely grow in coming decades, given
that the need for urban agriculture could be
greater now than ever before.9

According to the U.N. Food and Agri-
culture Organization (FAO), the number of
hungry people living in cities is growing.
While malnutrition in rural areas is still a big-
ger problem in terms of actual numbers of
people—of the 852 million people world-
wide who are undernourished, 75 percent
live in rural areas—urban residents, particu-
larly children, also suffer from food shortages
as well as micronutrient deficiencies. Urban
agriculture can be one of the most important
factors in improving childhood nutrition, by
increasing both access to food and nutri-
tional quality. Recent studies in the Philippines
and elsewhere confirm this linkage between
better childhood nutrition and the production

of food in urban areas.10

Fortunately, urban politicians, businesses,
and planners are beginning to regard urban
agriculture as a tool to help cities cope with
a range of ecological, social, and nutritional
challenges—from sprawl to malnutrition to
swelling landfills and the threat of attacks on
the food chain. In this context, taking advan-
tage of land in and around cities is essential
and obvious. Unlike parks or other green
space, which are generally financed by tax-
payers, urban farming can be a functioning
business that pays for itself. And for cities
that use nearby farmland to filter wastewater,
recycle garbage, and cool down the concrete
jungle, farming is rapidly becoming some-
thing they can’t do without.11

Replenishing Food Deserts
Local food takes on a very different meaning
on a planet where half the people live in
cities. As a greater share of the world’s pop-
ulation resides farther from where food is
grown, produce has to be moved across coun-
tries and sometimes around the world.

In 2001, FAO officials were concerned
about the capacity of large cities in Asia, Latin
America, and Africa to feed themselves. They
found that by 2010 many of these cities will
require massive increases in the number of
truckloads of food coming into the area each
year—increases that would overwhelm the
capacity of these cities to distribute food.
Bangkok will need 104,000 additional 10-ton
truckloads each year, Jakarta will need
205,000, Karachi 217,000, Beijing nearly
303,000, and Shanghai just under 360,000.
And while cities may never be able to meet all
their food needs from local farmland, the
tremendous infrastructure, energy, and cost
required to shuttle food into densely popu-
lated areas argues for urban centers to secure
as much of their food as possible from farm-
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land within their borders or nearby.12

For the inhabitants, cities bring certain
gastronomic advantages. A diversity of peo-
ple and businesses means access to a wide
range of cuisines compared with more-tradi-
tional fare in the countryside. Cosmopolitan
commerce means that specialized stores and
international supermarkets stock a variety of
ingredients. At the same time, a more harried
urban lifestyle often means that city folk have
less time to cook or prepare meals from raw
ingredients and that they opt for the conve-
nience of processed, prepared, or even fast
food. (Consumers in urban areas pay up to 30
percent more for their food than people in
rural areas do, partly because they grow fewer
of their own ingredients and partly because
the food travels farther.)13

But the change in habits raises all sorts of
nutritional and logistical concerns. Foods
that are more processed require more refrig-
eration, clean water for preparation, and
sophisticated transport lines. They also mean
more sugar and fat in the diet, which com-
bined with more sedentary urban lifestyles
encourages diabetes and obesity. A study of
133 developing countries found that migra-
tion to the city—without any changes in
income—can more than double per capita
intake of sweeteners, simply because they are
available cheaply. Traditional staples—whole
grains, potatoes and other root crops, and
some vegetables—on the other hand, are
often more expensive in urban areas. For
example, surveys show that recent migrants
to Hanoi, Viet Nam, eat less rice, corn, veg-
etables, and beans than they used to and
more meat, fish, eggs, milk, soft drinks, and
canned and processed food. Home-prepared
meals are gradually replaced by restaurant
fare and street food.14

So this is the essence of the urban food
quandary: People living in cities demand more
food and a greater range of foods than their

rural counterparts, but they live farther from
the centers of food production. In response,
people often start farming in the city simply
because they cannot find an affordable and
reliable source of the foods they crave from
their rural roots or because they might not
have the cash to buy food at all. As opposed
to in the countryside, in cities a lack of money
translates more directly into lack of food.15

In other words, growing food is not a
hobby for most people, it is a necessity. Stud-
ies from several African cities have shown
that families engaged in urban agriculture
eat better, as measured by caloric and protein
intake or children’s growth rates. In terms of
providing an essential source of food and
income, urban and peri-urban agriculture is
probably most important in sub-Saharan
Africa. In the cities and towns in East Africa,
a third of urban dwellers are engaged in agri-
culture. In West Africa, the number of house-
holds involved in urban agriculture varies
from more than 50 percent in Dakar, Sene-
gal, to roughly 14 percent in Accra, Ghana.
In Dar es Salaam, Tanzania, 60 percent of the
milk sold is produced right in the city.16

In densely populated Bangkok, home to
roughly 10 million people, rising demand
for aquaculture products such as morning
glory, water mimosa, and freshwater fish is
met primarily by an industry of peri-urban
water farmers. Nearly one third of the nation’s
intensive urban aquaculture production comes
from around Bangkok, and it generates about
$75 million each year. Catfish farms in the
northern part of the city produce more than
70 percent of the country’s total output of
this fish. And about 40 kilometers west of
Bangkok, there are vast farms growing the
aquatic plant morning glory (a staple of the
Thai diet), while 20 kilometers south of the
city tilapia and carp thrive in large ponds.17

Farms in the city can often supply markets
on a more regular basis than distant rural
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farms can, particularly when refrigeration is
scarce or during a rainy season when roads are
bad. And local food production might be
the best option for feeding urbanites
neglected by the long-distance food chain. In
both the industrial and the developing world,
poorer urban households typically spend a
greater share of their income on food than
wealthier urbanites do. In some cases, poor
urbanites spend 60–80 percent of their
income on food, making them especially vul-
nerable to price changes.18

Nutritionists and sociologists have argued
that many poor inner-city areas in industrial
countries have become “food deserts” in recent
decades. Supermarkets have left the inner cities
to milk the more lucrative suburban markets,
after pushing many of the independent mom-
and-pop grocers out of business. Entire city
neighborhoods have been left with only fast-
food restaurants and convenience stores. This
provides a good opportunity for farmers’ mar-
kets and community-supported agriculture
subscriptions, in addition to food co-ops and
other locally owned stores. In the Anacostia
region of Washington, DC, which has not
had a supermarket for years, a new farmers’
market is the first good source of fresh food for
local residents.19

This reliance on city farmers is not always
planned. Cuba depends heavily on urban
farming—an estimated 90 percent of the
produce eaten in Havana is grown in and
around the city. The shift, however, was not
entirely voluntary. In the early 1990s, the
U.S. embargo and then the collapse of the
Soviet Union left Cuba without agrochemi-
cals, farm machinery, food imports, or petro-
leum, hobbling its capacity to produce food
and ship it to cities. Confronted with massive
food shortages, government officials set up a
loose network of local extension offices that
helped Cubans obtain vacant land, seeds,
water, and gardening assistance.20

Cuba’s main motivation was preventing a
shortfall of food, but its support for city farm-
ing has also been a wise investment in jobs and
crisis prevention. Urban farming in Cuba has
created 160,000 jobs, including farmworkers,
masons, vendors, herb dryers, and compost
makers. Egidio Paez of the Cuban Association
of Agricultural and Forestry Technicians notes
that “the growth and spread of cities invari-
ably creates many empty spaces…which often
become trash-dumps that are sources of mos-
quitoes, rats and other disease vectors.” Trans-
forming these unhealthy spaces into farms
and garden spaces creates jobs. Cuba’s urban
farmers raise food organically—without pes-
ticides or chemical fertilizers—eliminating
the health and environmental problems that
result from agrochemicals.21

These welcome benefits of urban farming
are needed in many countries. In Yaoundé,
Cameroon, more than 70 percent of urban
farmers do not have other occupations, a fig-
ure that rises to 85 percent in Abidjan, Côte
d’Ivoire. In peri-urban Hanoi, agriculture
still generates more than half of the incomes
in some sections. In Kumasi, Ghana, the
annual incomes of some urban farmers were
estimated at $400–800, which is two to three
times what they could make in rural farming.22

In many cases, farming is particularly suited
to city folk without jobs or some outlet for
developing skills for the working world. In
Boston, Massachusetts, the Food Project
trains inner-city youth how to do many of the
jobs associated with a commercial catering
business; the youngsters work on a farm, har-
vest the food, prepare it, and serve it at events.
In Cairo, Egypt, teenage girls who are not
allowed out of the house according to reli-
gious customs have found a calling—and
generated their own income—by tending
rooftop vegetable gardens. They use waste-
water from their apartment buildings and
have developed networks of friends and fam-
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ilies for marketing the produce.23

Beyond providing jobs and good nutrition,
urban farming can have a whole range of
other health benefits. Research has connected
gardening to reducing risks of obesity, heart
disease, diabetes, and occupational injuries.
For urban folks especially, working with plants
and being in the outdoors can both prevent
illness and help with healing. Some health
professionals use plants and gardening mate-
rials to help patients cope with mental ill-
ness and improve their social skills,
self-esteem, and use of leisure time. Horti-
culture therapy is relaxing and reduces stress,
fear and anger, blood pressure, and muscle
tension; it can also lessen patients’ depen-
dence on medications.24

Wayne Roberts of the Toronto Food Pol-
icy Council sees urban agriculture as the “new
frontier in public health,” benefiting health
twice: first, by supplying urbanites with more
foods and, second, by affording them the
exercise involved in raising food. Roberts
notes that obesity is epidemic in most wealthy
nations and increasingly in Third World cities.
Having food produced locally can radically
change people’s attitudes toward the pro-
duce. “Instead of pop and candy vending
machines plastering the cityscape, people see
fresh fruits and vegetables,” notes Roberts.25

Because gardens can provide a social bea-
con in urban areas, their potential to educate
extends beyond the basics of planting. In
Lilongwe, Malawi, the Peace Corps has been
using urban gardens as a way to raise medi-
cinal plants and educate people about AIDS.
According to Anne Bellows, a research asso-
ciate at the Food Policy Institute in New Jer-
sey, beyond physical health “urban gardens
bring people together in public space, result-
ing in community growth, education, healthy
lifestyles, and fun.” 26

Roberts also envisions a third way in which
urban agriculture can benefit public health—

by improving the social determinants of
health, including the beauty and safety of
neighborhoods and the strength of commu-
nity ties and social interactions. Studies show
that people at farmers’ markets have as many
as 10 times more conversations, greetings, and
other social interactions than people in super-
markets. City planners are learning that farm-
ers’ markets can be used to bring people
together in a central location, becoming a
forum for politicians, activists, and other
community leaders to raise awareness about
local issues.27

A survey of community gardens in New
York found that having a garden improved
residents’ attitudes toward their neighbor-
hood, reduced littering, improved the main-
tenance of neighboring properties, and
increased neighborhood pride. They also
found that the presence of gardens was four
times more likely to spur other community
efforts in low-income neighborhoods than in
high-income ones, due to a greater number
of pressing community issues and a lack of
meeting places. Add to this the other well-
documented effects of community gardens—
including greater consumption of fresh
vegetables, reduced grocery costs, and the var-
ious psychological and health benefits asso-
ciated with exercise in a natural setting—and
it becomes clear that urban farming does a lot
more than just replenish food supplies.28

Healing the Concrete Jungle
As cities strive to be more self-sufficient in
food, several obstacles stand in their way. On
the most practical level, tall buildings often
obscure sunlight (although rooftop gardens
provide one solution), and urban soils may be
contaminated with the residue of past indus-
tries (although pesticide-laden rural soils are
often not much cleaner). Raising livestock
or fish close to dense human dwellings and the
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strain urban farming can place on an already
tight city water supply present unique health
and environmental challenges for cities. Han-
dled appropriately, however, urban farming
can actually serve to diffuse the potential
public health issues and might even improve
water quality.29

As fresh water becomes a more and more
precious commodity in cities, using every drop
more than once becomes important. Although
urban farmers use rainwater and water from
nearby rivers and streams to grow crops, many
also use a source of water that is widely avail-
able in all cities—human waste. The Interna-
tional Water Management Institute (IWMI)
estimates that wastewater is used on more
than 50 percent of the urban vegetable sup-
ply in several Asian and African cities. (See Box
3–1.) In addition to contaminated water,
urban farmers and consumers also have to
worry about other sources of pollution in

their food, including heavy metals and other
toxins that can contaminate the soil.30

Despite these problems, urban farming
can bring a bit of the country into the con-
crete jungle, creating benefits that reach well
beyond a city farmer who makes more money
or a city resident who has a more stable food
supply. (See Table 3–1.) Urban farms bring
some needed diversity to the urban land-
scape. They provide ground to help catch
and filter rainwater; land for composting and
reusing of organic wastes; city trees to create
shade, reduce heat, and cut down on green-
house gases; and even buffer zones for flood-
or earthquake-prone areas. Shady, flower-
filled plots might provide a respite for the
weary urban soul, but these spaces can also
heal the toxic city environment.31

In the broader sense, urban farming can
also be an extremely efficient use of natural
resources. Intensive production of vegeta-
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It is hard to believe, but much of the food
grown in cities in the developing world is irri-
gated with polluted water.Why? The reason is
simple—wastewater from sewage systems 
and even raw urine and feces are low-cost,
nutrient-rich sources of irrigation for the poor
in urban areas.Worldwide, 3.5–4.5 million
hectares of land are irrigated with wastewater.
But wastewater contains a whole range of
pathogens that can survive for weeks after
being applied to fields, posing a public health
threat.

Most wastewater irrigation is done
informally. City authorities know it is taking
place, but they lack the money or infrastructure
to offer an alternative. In Ghana, there are few
data on the extent of informal irrigation in the
country, but in Kumasi (with a population of 1
million) at least 12,700 farmers irrigate more
than 11,900 hectares in the dry season—more

than twice the area with formal irrigation in the
entire country.

In Accra, Ghana, 200,000 people a day eat
salad from irrigated urban agriculture.While
this production contributes to a diversified
diet, it also gives a sense of the number of peo-
ple potentially at risk from polluted water.

Governments and nongovernmental organi-
zations, such as the International Water Manag-
ement Institute, are working to educate urban
dwellers about the risks and benefits associated
with wastewater irrigation.Without it, however,
millions of people would go hungry. Guidelines
for using wastewater need to be flexible,
reducing risks to public health and not punish-
ing urban farmers for irrigating their crops.

—Pay Drechsel,
International Water Management Institute

SOURCE: See endnote 30.

Box 3–1. Urban Agriculture and Wastewater Use

        



bles in cities can use less than a fifth as much
irrigation water and one sixth as much land
as mechanized rural cultivation. In Freiberg,
Germany, officials subsidize farmers on the
steep hillsides surrounding the city in order
to reduce the risk of erosion. Coffee farms in
the hills around San Salvador, El Salvador,
serve the same purpose, and a proposed tax
on the city water (which depends on the
presence of forest-laden coffee farms in the

watershed) would help keep these farmers
in business.32

In the East Kolkata wetlands of India,
farmers are helping protect the environment
as well as earning a living. The wetlands
cover 12,500 hectares and include 254 wild
and farmed fisheries, space for agricultural
production, and residences. And they hap-
pen to be on the coastal edge of one of
India’s most densely populated cities,
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Table 3–1. Multiple Uses and Benefits of Urban Agriculture

Use City Benefit

Sewage treatment 
and aquaculture

Crisis prevention 
and food security

Bioremediation and 
phytoremediation

Creating equity and 
controlling crime

Erosion and 
landslide prevention

SOURCE: See endnote 31.

Beung Cheung Ek 
Lake, Cambodia

Cities in Cuba;
Freetown, Sierra 
Leone

New Orleans,
United States

Los Angeles, United
States; St. Petersburg,
Russia

San Salvador,
El Salvador

Thousands of families living around this sewage-contami-
nated lake cultivate water spinach—a local staple that
thrives in nutrient-rich waters. For thousands of years
Asians have been using aquaculture ponds enriched with
human wastes to grow plants, rear fish, control floodwa-
ters, and remove local pollutants.

In response to the U.S. embargo, Cuban officials designed a
network of urban gardens. In 1999 urban farmers
produced on average 215 grams of fruits and vegetables
per day per Cuban—in some cities harvests exceed the
300 grams per day target set by health ministers.A similar
system exists in Freetown, where war forced residents,
refugees, and schoolchildren to rely on urban agriculture.

Hurricanes Katrina and Rita unleashed dangerous levels of
DDT, arsenic, lead, and other soil toxins. But citywide plant-
ings of sun flowers, wild mustard, oyster mushrooms, and
compost are helping sequester and break down these toxins.

Teens in Los Angeles grow produce to sell at farmers’
markets. St. Petersburg prisons use rooftop gardens to
create income, pride, and a valuable sense of community.

One of the few remaining forested areas around the
rapidly growing city is a 120-hectare parcel called El
Espino. Known as the “lungs” of the city, it provides fresh
air and groundwater replenishment for the city’s water
supply. Managed by a cooperative of coffee growers who
tend their bushes in the forest’s understory, El Espino has
more than 50 species of trees and shrubs, which shelter
70 species of birds, including some not found elsewhere. In
recent years, much of El Espino has been developed, how-
ever, and during Tropical Storm Stan in 2005, massive
flooding caused huge landslides in areas that had
withstood previous storms.

     

http://www.worldwatch.org/geo/kolkata


Kolkata (formerly Calcutta), where the wet-
lands are the primary means of absorbing
wastewater from the city’s sewers. In a
unique system of recycling, the fish and veg-
etable farms extract nutrients from the city’s
wastewater; fish ponds covering about 4,000
hectares encourage a range of physical, bio-
logical, and chemical processes that help
improve the quality of water before it emp-
ties into the Indian Ocean.33

Popularly known as the kidney of the city,
the Kolkata wetlands produce roughly 18,000
tons of fish each year for sale and support
around 60,000 residents through fishing, fish
farming, fish processing, and related activities.
Ironically, while such benefits have been an
inspiration to coastal cities around the world,
this has not kept speculators from increasing
pressure on the government to develop these
areas for residential and industrial purposes.34

Urban farmers are also adept at turning
what some consider problems into solutions.
“Despite the health and environmental risks
posed by wastewater, its use in urban and
peri-urban agriculture is a reality,” says Gay-
athri Devi of IWMI. “If the city were to
impose policies that restrict urban agricul-
ture, they would not only be largely ineffec-
tive, but they would also likely cause
significant socioeconomic problems for farm-
ers and their families.” For instance, Hyder-
abad, India’s sixth largest city, boasts an
emerging Internet and biotechnology hub
and is widely recognized as the meeting place
of northern and southern India. But 300,000
farmers and their families working 15,000
hectares within the city continue to rely for
food and income on a decidedly ancient irri-
gation system: water from the nearby Musi
River that is little more than untreated waste
for much of the year.35

Technologically savvy cities can see farms
in and around the city as allies in keeping
water coming into the city clean and ensur-

ing that it is not too dirty when it flows out.
In Lima, Peru, treated wastewater is used to
produce tilapia, and studies show that fish cul-
tured in this way are acceptable to consumers
and economically viable. The construction
costs for this lagoon-based wastewater treat-
ment facility were charged to the municipal-
ity; the local farmers who irrigated their crops
with treated wastewater were happy to pay the
land and operation costs, which were half of
what some of them paid for groundwater.36

All the attention that urban farming is
receiving can make people more aware of
local pollution. In Hanoi, Viet Nam, con-
cerns about how industrial runoff, garbage,
and poorly maintained canals were affecting
the safety and flavor of fish from surround-
ing fish farms prompted municipal authori-
ties to retain large wetlands and lakes within
the city boundaries for aesthetic and flood
control reasons. According to a recent report,
fish farming “is encouraged by the authori-
ties as they believe the residents of Hanoi will
equate food production with good environ-
mental health, thus providing reassurance
to consumers.”37

For cities confronted with growing waste
disposal problems—which includes virtually
all cities—the strongest environmental argu-
ment for local farming is the opportunity to
reuse urban organic waste that would other-
wise end up in distant, swollen landfills. (See
Box 3–2.)38

People have kept livestock in cities for
centuries to help deal with urban waste as well
as provide income and food. Farm animals
recycle household refuse, agricultural waste,
lawn cuttings, and other organic matter very
efficiently, and the manure they produce can
improve urban soils. Despite the common
assumption that all of the world’s pigs, chick-
ens, cows, and other livestock are raised in
idyllic country settings, more and more of the
world’s meat and animal products are pro-
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duced in or near urban areas.
Consider this: People in developing coun-

tries now consume half of the world’s meat,
thanks to rising incomes and exploding urban-
ization. And people in cities in these countries
are not just consuming more animal products,
they are also becoming centers of production.
In Bamako, Mali, for instance, 20,000 house-
holds keep livestock in the city. In Harare,
Zimbabwe, more than one third of house-
holds keep chickens, ducks, pigeons, rabbits,
and turkeys. In Dar es Salaam, Tanzania, 74
percent of people keep livestock, while in
Dhaka, Bangladesh, the figure is 80 percent.
Even in industrial countries people can be

found raising bees, worms, chickens, and
other animals. (See Box 3–3.)39

But there can be too much of a good
thing. Thanks to unregulated zoning and
subsidies that encourage large-scale livestock
production, massive chicken and pig opera-
tions are moving closer and closer to major
urban areas, including in China, Bangladesh,
India, and many African countries. This, says
Michael Greger, a veterinarian with the
Humane Society of the United States, is
“bringing together the worst of both
worlds—the congested inner cities of the
developing world combined with the con-
gested environment on industrial farms.” 40
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Efforts to turn urban organic waste into com-
post have generally been small, limited to the
efforts of a few farmers collecting food scraps
from hotels or vegetable markets or enterpris-
ing individuals who have begun to “mine” city
landfills for organic matter. It is estimated that
in Kano, Nigeria, 25 percent of the fertilizer
needs of nearby farmers are met with munici-
pal wastes.Among the barriers to greater 
recycling of city wastes are a lack of people
interested in collecting it, high transportation
costs, and the fact that most urban waste sys-
tems mix organic (food scraps, leaves, grass
clips, newsprint) and nonorganic (plastic, met-
als, glass, hazardous chemicals) waste, which
complicates the removal of the organic compo-
nent. In most countries, the cost of dumping
waste into landfills is so low that there is little
incentive to look for alternatives.

In settings where the organic waste is easily
separated and where farm and garden plots are
located nearby, the transformation of urban
wastes into fertilizer can be a lucrative
business, particularly for poor urbanites.
Eduardo Spiaggi of the University of Rosario in
Argentina is training residents of the city’s villas

miserias in composting techniques, since many
of them already make a living from waste col-
lection, classification, and recycling, although
they often discard the organic part. In combina-
tion with training in small-scale gardening 
techniques, the participants—65–70 percent 
of whom are women—report more food for
household consumption and some income
from selling surplus food and compost.

For restaurants, hotels, supermarkets, and
other businesses that generate large amounts
of food waste, converting this “garbage” into
compost can keep down disposal costs and
even generate income. Projects from around
the world have demonstrated the feasibility of
collecting waste from an array of settings—
supermarkets, restaurants, schools, hospitals—
for composting on farms and spreading as
fertilizer. In California, the Vons Companies Inc.
and Ralph’s Grocery Company supermarket
chains, with more than 585 stores between
them, have been able to reduce their waste
stream by 85 percent and turned their scraps
into profitable, branded products sold back to
their customers.

SOURCE: See endnote 38.

Box 3–2. Mining Organic Waste

        



While there needs to be a place for raising
animals in cities, industrial farming within
cities is an inhumane and ecologically dis-
ruptive way of producing meat. A 2005 report
by the World Bank echoed this, noting that the
“extraordinary proximate concentration of
people and livestock poses probably one of the
most serious environmental and public health
challenges for the coming decades.” Many
experts are worried about the spread of dis-
eases, such as avian flu, from animals to

humans, and city officials are grappling with
how to dispose of mountains of manure.41

In many parts of the world, including
along China’s eastern coast, in Thailand
around Bangkok, and in Brazil near São
Paulo, there is an “excessive concentration”
of factory farms as well as animal manure. In
fact, some provinces along China’s eastern
seaboard, near consumers and port facilities,
have more than 500 livestock per square kilo-
meter, which is five times as many animals as
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Until mid-July 2005, dozens of people in Van-
couver, Canada, were engaged in a sweet but
illegal activity—raising bees. But thanks to a
dedicated group of apiarists, the city’s health
council changed the laws, allowing beekeepers
to manage their hives legally. In London, bee-
keeping is also now a legal endeavor, with at
least 5,000 registered beekeepers keeping bee-
hives in their backyards and on rooftops. Bee-
keepers in New York City, however, have not
been as lucky. They are restricted by a law that
prohibits raising “wild animals,” including hon-
eybees.That hasn’t stopped beekeepers there
from producing some of the best-tasting honey
in New York State.

Consumers may be reluctant to try honey
produced in polluted cities, but because many
cities have a huge variety of parks, private 
gardens, and even outdoor flower stands,
the honey produced in urban areas is just as
good—or better—than that produced in the
rural countryside. In addition to producing
honey, bees help keep urban gardens pollinated
and biologically diverse.

And while urban beekeepers carry out 
their work primarily on rooftops, a growing
number of cityfolk are keeping their livestock
under kitchen sinks, in backyard bins, and even
huge municipal waste dumps.Vermiculture—
recycling organic waste with worms—can be
an environmentally friendly alternative to more

conventional waste disposal. For households,
worm composting bins take up very little space
and work quickly.Worms typically eat their
weight in food daily—a kilogram of worms can
eat a kilogram of food waste every day.

Vermiculture can also be done
commercially.While organic waste—everything
from carrots to bread to yogurt—can take
years to decompose in regular landfills, worms
can compost up to 90 percent of waste in little
more than a couple of months.Although some
communities may have a hard time adjusting to
separating their organic and inorganic waste,
many have been able to do it successfully. The
Canyon Conversions Company near San Diego
in California (a city of about 150,000 people)
processes some 400 tons of municipal yard
waste per year with 200 tons of worms.

And in Rosario,Argentina’s third largest city,
residents of the poor Empalme Graneros neigh-
borhood are using worm compost made from
discarded fruit and vegetable trimmings to nur-
ture plots of vegetables, while selling worms to
local fishers.This income stream is no small
benefit in the city with Argentina’s highest
unemployment rate.The residents sort trash and
separate out plastics, cardboard, metals, and glass
for resale. By recycling organic waste into com-
post, the project reduced the quantity of dumped
organic waste that posed a health threat.

SOURCE: See endnote 39.

Box 3–3. Bees and Worms: A City’s Smallest Livestock

      



the surrounding land can handle.42

Even raising smaller herds of free-range
livestock in cities can sometimes present waste
management problems. In the city of Kisumu,
Kenya, many residents rely on livestock for
income and food. But there is little land avail-
able to absorb manure. According to a recent
study, three fourths of the dung produced in
Kisumu is not used as fertilizer for growing
crops, nor is it a source of fuel for cooking and
heating. And because there is no regular waste
removal system in the city, the manure piles up
and up, contaminating soil and water.43

But now some people living in Kisumu
are using animal waste both as a source of fuel
and as a money-making opportunity. With
investment from Lagrotech Consultants, a
private company, and from a development
agency, Kisumu residents are turning dung
into a safe, efficient source of fuel. The dung
briquettes—made by mixing water, charcoal
dust, straw, and other ingredients with animal
manure—produce very little smoke (a health
hazard of other fuels, particularly for women)
and save residents from having to buy expen-
sive commercial fuel. Livestock owners are
also generating additional income by selling
their excess briquettes.44

One way to prevent the problems that
plague industrial livestock production is to dis-
courage factory farming in or near cities. A
recent FAO report suggests a combination of
zoning and land use regulations, along with
taxes, incentives, and infrastructure develop-
ment that can encourage producers to raise
animals closer to croplands, where manure can
be used as fertilizer and where there is less risk
of disease. According to FAO, figuring out
where the best places are to produce live-
stock can help control land and livestock
nutrient imbalances—in other words, raising
livestock in areas that have enough land to
handle waste. Thailand, for example, puts
high taxes on large-scale poultry production

within 100 kilometers of Bangkok, while giv-
ing farmers outside that zone tax-free status.
Thanks to this, the concentration of poultry
farms right outside of Bangkok has dropped
significantly over the last decade.45

Planning Garden Cities
In the 1880s, Ebenezer Howard felt that
the modern city was consuming itself and
everything around it. Howard envisioned a
different type of city, a “garden city,” with
parks and green spaces and suggested popu-
lation and livestock carrying capacities. The
city would include gardens to raise some of
its own food, but it would also make room
for deliveries of food from the nearby coun-
tryside. Howard realized that “people stream-
ing into the city” not only represented a
threat to the urban areas, it also could bleed
the rural areas to death. He was not propos-
ing a blending of the two into a homogenous
suburb, but instead a symbiosis. “Town and
country must be married,” wrote Howard in
Garden Cities of To-Morrow, “and out of this
joyous union will spring a new hope, a new
life, a new civilization.” 46

The remnants of Howard’s garden city
can be seen in greenbelt cities constructed
during the Depression in the United States,
in the postwar new towns of Great Britain,
and in the parks that ring Portland, Oregon,
today. Nonetheless, with few exceptions the
marriage between town and country has not
always been “joyous.” The unchecked growth
of modern cities, aided by freeways and mass
transit that stretch ever farther from their
core, remains one of the primary threats to
the farmland that feeds them. As Howard sus-
pected, the basic design of the modern city
seemed to be inherently threatening to farm-
ing nearby. Rather than incorporating per-
manent farmland into urban design, planners
pave it over, even as the growing urban pop-
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ulation puts increasing demands on the
remaining land. In the United States, 79
percent of fruit, 69 percent of vegetables,
and 52 percent of dairy products are raised
in metropolitan counties or fast-growing
neighboring counties in the path of sprawl,
which threatens to eliminate this form of
urban agriculture.47

Despite all that farming can do for the
city landscape and the urban soul, politicians,
businesses, and planners continue to regard
food as a rural issue that does not demand the
same attention as housing, crime, or trans-
portation. This stubborn mindset partly
explains the “piecemeal approach” to plan-
ning for city food systems, according to a
study from the Department of Geography
and Urban Planning at Wayne State Univer-
sity in Michigan. Urban planners around the
world viewed gardens and farmland within
city limits as an anachronism, not to be found
in a “modern city.” In many cities, farming
has been outlawed. Policymakers would be
wise to realize the nutritional, social, eco-
logical, and economic benefits of reversing
this mindset and putting programs in place to
encourage cities to feed themselves.48

Planners interested in making room for
farming in cities must look beyond farmers’
markets and community gardens to much
deeper issues of a city’s design. An extensive
light rail system that reduces the need for
highways, or a municipal composting site that
generates high-quality fertilizer, or city schools
that serve local produce for lunch all represent
important determinants of just how much a
city can support the surrounding country. 

Whether it is the English commonlands

during the Middle Ages or the conservation
reserves of today, keeping the countryside
intact seems an essential ingredient in keep-
ing urban life from destroying itself. Farmland
is also less of a drain on public coffers than
suburbs: research in the United States has
shown that municipalities often spend several
times more on public services for every dol-
lar that new housing generates in tax rev-
enue than they spend on services for every
dollar generated by farms and open land.
Advocates of farmland preservation point out
that there is no shortage of creative policies
at the disposal of interested municipalities.
The scarce commodity has been the political
will to confront powerful building and trans-
portation lobbies.49

The location and design of food markets
is vitally important for urban farming. In the
absence of government leadership, the place-
ment of food retailing outlets in cities is often
haphazard and inefficient, and it ultimately
ends up wasting food and driving up prices for
poor consumers. For example, Edward Seidler
of FAO’s Marketing Group notes that of the
five wholesale markets in Hanoi, a city of 5
million, only one was planned. The others all
developed spontaneously and now find them-
selves deep in the inner city, where storage and
waste disposal facilities are insufficient, food
damage and losses are high, food quality is
reduced, and traffic jams and parking are
constant challenges for both buyers and sell-
ers—all resulting in higher consumer prices.
As many Third World cities begin to erect
housing developments and transportation
infrastructure to accommodate their rapidly
growing populations, local officials who do
not incorporate food shops and markets into
their plans will force masses of residents to pay
extra and travel long distances to buy food.50

Seidler suggests that city authorities con-
sider establishing local retail markets that
cater to low-income consumers, while simul-
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taneously providing outlets for farmers, espe-
cially those who grow vegetables on the edge
of cities. “In Dar es Salaam and Mbabane
and Manzini in Swaziland, the local councils
have established small retail markets to serve
local clientele living in the suburbs,” Seidler
notes. “In Barbados and in many Caribbean
countries, local councils have established small
retailing facilities around local bus stops to
provide services to hawkers who formerly
sold their produce, exposed to the elements,
on pavements blocking pedestrian traffic.” 51

In Rosario, Argentina, where farming in
the city was initially a response to the nation’s
financial crisis, officials are trying to establish
it as an integral part of urban life. They cre-
ated the Programa de Agricultura Urbana
(PAU), a cooperative venture that unites
urban farmers, municipal officials, agricul-
tural experts, and representatives of non-
governmental organizations. The PAU helped
urban farmers secure and protect agricultural
spaces, take advantage of value-added agri-
cultural products, and establish new markets
and market systems. Soon, seven farmers’
markets and more than 800 community gar-
dens—supporting some 10,000 farmers and
their families—had sprouted up throughout
the city. The cooperative also involved resi-
dents of Molino Blanco, a low-income hous-
ing project, in the design and construction of
a large garden park that includes walking
paths, soccer fields, and large designated areas
where people can raise food.52

“Urban farmers tell me that they are not
only pleased to have the opportunity to gen-
erate income and feed their families,” said
Raul Terille with the Centro de Estudios de
Producciones Agroecologicas in Rosario and
a member of the PAU. “But also, after years
of feeling marginalized, they are making a
genuine contribution to their city and are
finally being recognized for it.” 53

From Cienfuegos in Cuba to Piura in Peru

and Dar es Salaam in Tanzania, city officials
are also taking inventories of available vacant
land in the city through on-the-ground sur-
veys by farmers and through geographic infor-
mation systems and are analyzing the land’s
suitability for agricultural use. In a few cases,
officials then demarcate certain areas to be
permanently used for farming, which gives
farmers the incentive to make long-term
investments in the land.54

In the erosion-prone city of Villa María del
Triunfo in Peru, where 83 percent of all
urban farmers are women for whom this is the
sole source of income, city officials surveyed
the 70-square-kilometer urban landscape to
determine what share was suitable for farm-
ing. By 2004 the municipality had estab-
lished a dedicated urban agriculture office in
its economic development branch; had ear-
marked money to subsidize seed, fertilizer,
and other inputs for city farms; and encour-
aged an increase in local processing and mar-
keting. The program helped create 399 family
and community plots on formerly vacant
land, examined sources of irrigation water,
developed a municipal consolidation plan for
urban agriculture through 2010, and formed
a multistakeholder advisory group that sup-
ports ongoing implementation of the plan.55

Mapping can be used not just to find suit-
able farmland but also to track food avail-
ability, as the city of Philadelphia in the United
States did several years ago. It found that a
lack of healthy food options and high rates of
diseases like cancers, diabetes, high blood
pressure, and heart disease coincided in the
low-income areas of the city. The Food
Trust’s Supermarket Campaign leveraged this
information to create the Pennsylvania Fresh
Food Financing Initiative, an $80-million
public-private partnership that works to
increase the number of grocery stores in
underserved communities. Penn State Uni-
versity researchers are using National Institute
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of Health money to study the effects of this
initiative on fruit and vegetable consump-
tion patterns and on health.56

If the goal is to be more self-sufficient
when it comes to food, city officials need to
think creatively. Perhaps the most cutting-
edge design innovation for bringing food
back into cities is also the most sublime—
rooftop gardens. At the midtown-Manhattan
headquarters of Earth Pledge, an environ-
mental organization hoping to lower New
York City’s temperature and reduce pollution,
a green roof with an organic kitchen gar-
den—filled with lettuces, tomatoes, egg-
plants, peppers, cucumbers, assorted herbs,
and even sweet potatoes—thrives above the
shade created by the skyline and is out of
the way of ground-level pollution from cars.57

Rooftop gardens are springing up every-
where. City Hall in Chicago sports a green
roof; in Tokyo, a new ordinance requires all
new building plans with more than 1,000
square meters of floor space to cover 20 per-
cent of their roofs with vegetation as a way
to reduce energy costs and urban tempera-
tures. (See also Chapter 5.) In Mexico, the
Institute for Simplified Hydroponics has
developed low-cost roof garden technolo-
gies that will help many more landless peas-
ants in the world’s expanding cities feed
themselves and earn a living from urban farm-
ing. And in Morocco, students and commu-
nity groups have built garden beds from old
tires filled with compost and vermiculite on
rooftops and achieved yields dramatically
greater than conventional gardening. They
collected and recycled water that drained
through the bottom of the beds, reducing
water use by 90 percent over standard gar-
dening techniques—a critical factor for coun-
tries susceptible to drought.58

In some cases, urban food policy councils
have been formed to help guide government
decisions on food. These informal coalitions

of local politicians, hunger activists, environ-
mentalists, sustainable agriculture advocates,
and community development groups allow
food policy decisions to reflect a broad range
of interests and tap possible synergies. For
instance, hunger activists, senior citizens, and
farmers might join to lobby for farmers’ mar-
ket coupons for the poor and elderly, so that
hungry citizens could buy healthy food and
farmers would have new customers.59

The Hartford Food System (HFS), for
example, works to give people in Connecti-
cut better access to nutritious and affordable
food. The group has helped establish farmers’
markets, distributes coupons to low-income
households for use at these markets, created
a grocery delivery service for homebound
elderly people, and launched the Connecticut
Food Policy Council—a body that helps
guide Connecticut’s decisions about food.
HFS tracks prices at supermarkets and oper-
ates a 400-member community-supported
agriculture program that distributes 40 per-
cent of its produce to low-income people. It
also educates the public about farmland
preservation and lobbies for policies that pre-
serve farmland.60

These local councils might have another
policymaking advantage. “Only an entity on
the ground that knows the community and
knows the nuances of the local food system
knows how to make the system work for local
folks,” says Mark Winne of HFS. Policies
designed in the rarefied air of bureaucracies
may not be relevant or effective for specific
cities or communities. HFS interviewed hun-
dreds of low-income Hartford residents to
determine the main causes of hunger in the
city. After finding a strong correlation between
frequent bouts of hunger and poor access to
transportation options, the group worked
with city officials to modify bus lines so that
routes connected low-income communities
with supermarkets. HFS also helped to open
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several farmers’ markets and a new super-
market in the same poorly served area.61

Without public participation, policies
intended to support urban farming might
actually harm it. In the 1980s, the government
of Tanzania issued a policy encouraging peo-
ple in cities to grow food. This policy built on
years of farming and cattle raising in Dar es
Salaam and other cities during colonial times.
Much of that cow grazing, though, was in less
populated parts of the cities owned by wealthy
foreigners. The new policy meant animals
were in the densest part of the cities, creating
noise and manure problems.62

Bombarded with complaints, the city gov-
ernment in Dar es Salaam responded by being
stricter about noise, dirt, and manure cleanup.
Between 1985 and 2005, the number of ani-
mals kept in the city quadrupled, growing
faster than the human population did, but
the number of problems reported plummeted.
The amount of land under cultivation has
doubled, hundreds of jobs have been created,
and the availability of locally grown food has
increased dramatically. Women who keep cows
or raise vegetables in their backyards report
making two to three times as much per year
as their husbands, inspiring people elsewhere
in society. “Once national and municipal lead-
ers understood the on-the-ground reality of
urban agriculture, they were convinced of its
economic value—especially for poor families
and women,” says George Matovu, Regional
Director of the Municipal Development Part-
nership in Tanzania.63

One way to make it easier for cities to
feed themselves is to slow the flow of people
into them from the countryside. Policymak-
ers in rural areas have to make living there a
healthy, viable option for the world’s poor, so
that they are not forced to move to cities. In
just the last 50 years, some 800 million peo-
ple have moved from the countryside to
urban areas in search of higher incomes and

a better way of life.64

Investing more in rural agriculture can
help ease this migration, according to a 2006
study by FAO. The report found that gov-
ernments and policymakers are largely
unaware that if “properly managed,” agri-
culture can not only produce food but also
have a positive impact on poverty alleviation,
food security, crime control, and protection
of the environment in both cities and the
countryside. In particular, improving roads
and rural infrastructure, access to credit, and
social services in rural areas can help curb
the rate of people leaving the country and ease
pressure on urban centers. People leaving
the country often gravitate to a nation’s cap-
ital or a few large cities, a strain that can be
lifted by medium-sized towns that embrace
urban agriculture as farming and farming-
related industries flourish.65

A low-cost option for growing food in
cities might be even more important than
ever before. The migrations that prompted
Ebenezer Howard to demand a new pattern
of city development are minuscule compared
with the changes under way in the Third
World today. “On the longer term, urban
agriculture will be sustainable especially if
its potential for multifunctional land use is
recognized and fully developed,” noted René
van Veenhuizen, editor of Cities Farming
for the Future by Resource Centers on Urban
Agriculture and Food Security. “The sus-
tainability of urban agriculture is strongly
related to its contributions to the develop-
ment of a sustainable city: an inclusive, food-
secure, productive and environmentally
healthy city.” 66
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Freetown, the capital of Sierra Leone, evolved
as a farming settlement. From the mid-1700s
to the early 1800s, apart from being one of
Africa’s best natural harbors, this area offered
safe drinking water, fresh grapes, apples, let-
tuce, spinach greens, potatoes, goats, sheep,
chickens, and ducks to European explorers
and traders en route to India. West Africans
recaptured on their way to slavery and those
freed in Europe and North America often
resettled in Freetown.1

Farming and trading emerged as the main
socioeconomic activities under the British
colonial administration from 1808 to 1961.
After the Second World War, a freehold land
tenure system emerged, which was distinct
from the communal ownership found in the
hinterlands. By the end of British rule, most
agricultural lands had been sold for urban
use: residences, industries, and stores. Free-
town’s urban center grew in built-up land
area and population after independence. 
The Greater Freetown Area now covers 
about 8,100 hectares. The population nearly
quadrupled between 1963 and 1985—from
127,917 to 469,776 people. Economic life
and food security deteriorated rapidly. It took
a war before agriculture began to resurge in
the city.2

In March 1991, a retired military corporal
launched the Revolutionary United Front
(RUF) rebel war from the eastern part of the
country. In 1992, the military defending the
country against the RUF overthrew the rul-
ing All People’s Congress Party, forming the
National Provisional Ruling Council (NPRC).
In 1996, through a democratic process, the
NPRC handed power over to the current
ruling party, the Sierra Leone Peoples Party,
which gradually ended the war with the help
of local and international organizations. 

The war destroyed lives and property.

More than 2 million people were displaced,
and major economic activities, such as farm-
ing, mining, and forestry, were disrupted.
People flooded into Freetown, increasing the
demand for food.3

Urban agriculture returned to the city, as
many public sector workers became unem-
ployed. Some of their spouses entered the
informal sector, cultivating leafy vegetables
and marketing fruits and vegetables within
and near the Freetown municipal boundary.
Young displaced people and women return-
ing to the city turned to farming locally and
international trade in vegetables between
Conakry in Guinea and Freetown. Those 
who could not afford to travel operated as
go-betweens and served as local retailers
between wholesale importers and consumers
in Freetown. Other women joined the urban
agriculture marketing chain by preparing 
fast food for the growing numbers of unem-
ployed, single, separated, or divorced family
members.

During the war, Njala University College
(now Njala University) relocated to Freetown
in early 1995, and researchers there started
studying technical, health, and institutional
issues among farmers in the city. For instance,
farms in Freetown are rainfed from April to
October and irrigated from November to
March. During the irrigated months, farmers
work with old, worn-out containers that leak.
Those who get wet are prone to falling ill
with arthritis and pneumonia. Of particular
concern to health and energy experts are
school-age children, who during the week-
ends often help their parents prepare seed
beds, transport household refuse, water, and
market the crops.4

Urban farming grew even more impor-
tant during the nine months of the Armed
Forces Revolutionary Council (AFRC) mili-

64

CITYSC
APE:

-----
-----

-----
-FREETOWN

Urban Farms After A War

      

http://www.worldwatch.org/geo/freetown


tary junta in 1997–98. As 
a result of an international
trade embargo against the
AFRC regime and the 
rebel blockade of trade
between Freetown and its
hinterland, food shortages
became acute. Farming
within and near Freetown
became a basic survival
mechanism.5

After the war ended in
late 2002, the first post-
war census revealed that
Freetown’s population
had increased to 772,873
and now contained 16
percent of Sierra Leone’s population. To help
feed the burgeoning city, since 2005 the
Ministry of Agriculture and Food Security
(MAFS) has promoted urban farming associa-
tions and training under the U.N. Food and
Agriculture Organization Special Project for
Food Security’s Farmers Field School. For
instance, drip irrigation technology was
extended to some of these plots.6

In June 2006, the MAFS teamed with 
the International Network of Resource Cen-
ters for Urban Agriculture and Food Secu-
rity to launch the Freetown Urban and
Peri-Urban Agriculture Project (FUPAP).
The project has trained people in multistake-
holder processes for action planning and
policymaking for urban agriculture. Stake-
holders trained include representatives of 
the Freetown Municipality, the Ministry of
Lands and Country Planning, the MAFS,
Njala University, the National Commission
for Environment and Forestry, the National
Farmers Association of Farmers, the Decen-
tralization Secretariat, and a variety of non-
governmental organizations.7
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Thomas R. A. Winnebah

The growing population, particularly in
the city’s east ward, has increased the demand
for housing. Dwelling units are being con-
structed within stream valleys where farming
takes place. Farming is being pushed to peri-
urban lands. With the re-establishment of the
Freetown City Council, the newly constituted
multistakeholder city team under FUPAP is
working toward the full integration of agri-
culture into city development plans. This may
help redress access to land as another con-
straint to farming.

Farming—the foundation of life in Free-
town since pre-colonial times—was marginal-
ized by nonfarm land uses during urbaniza-
tion, but it resurged in importance during the
recent war. The current attempts at placing
agriculture at the core of urban planning
suggest that farming will always exist in Free-
town as long as there are mouths to feed. 

—Thomas R. A. Winnebah, 
Njala University, Sierra Leone

—Olufunke Cofie, International Water
Management Institute, Ghana
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The meeting was over, a motion to remove the
rail tracks was passed—and yet a rail revival
seemed almost certain. Friends of the Railway
(F.O.R.) in Perth, Australia, was trying to
restore the Perth-Fremantle railway in 1982
after the government had closed it in 1978.
Perth was a modern city and the car was king.
The government wanted the railway reserve
to become a freeway, and buses were to replace
the trains. But since the rail’s closure, buses
had lost 30 percent of the riders who had
used the train. Further, the first signs of a
global oil crisis had hit Australia in 1979, and
a transportation system entirely reliant on oil-
fueled cars and buses did not seem sensible.1

After four years of intense lobbying,
F.O.R. was gaining public support. The
group had called a public meeting; the gov-
ernment’s political party had responded by
busing in 600 supporters two hours before
the start of the event, preventing any one else

from entering. After the government sup-
porters passed their “unanimous” vote, the
media were merciless in their coverage of a
“bankrupt government.”

Within a year the government was voted
out of office and the train was restored. Now
Perth has 180 kilometers of electric rail, with
72 stations covering every corridor of the
city. The rail system is often the fastest way to
get around the city, and patronage grew from
7 million passengers a year to 47 million in
2005, with sharp increases again since fuel
prices skyrocketed. 

Perhaps more important, land near sta-
tions has become the preferred site for living
and working. As the city has focused new
development around stations, these areas have
become hives of activity. Perth has pioneered
a travel demand management system called
Travel Smart that has educated people about
transportation options. As a result, more than
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15 percent of car trips have changed into
public transport or bicycle trips. Extensive
cycleways now lace the metropolitan area,
including a “veloway” for bicycles along rail
lines. Funding for public transportation and
bicycles now outstrips road funding and
includes a hydrogen fuel cell bus trial.

Although still powerful, the car is not
quite the king it was in Perth. Politicians
there can now bathe in the glory of having
had the foresight to prepare their city for an
oil-constrained future. The F.O.R. campaign
and hundreds of others in cities around the
world demonstrate that modes other than
the car can be facilitated by popular govern-
ments. For this to happen, however, civil
society must develop a vision of what this
will involve for each city. Turning that vision
into reality will unavoidably involve politics.

“Greening” urban transportation, as Perth
has tried to do, is about finding ways to make
walking, bicycling, other nonmotorized modes
like rickshaws, buses, light rail (modern trams),
and heavy rail more competitive with the car
as well as about reducing the need to travel in
the first place through land use changes, for
example, that put people’s homes and jobs
closer together. This chapter looks at the
rationale for doing this, at the policies that can
move cities in that direction, and at some
cases where this is happening.

Transportation and 
Land Use in Cities

While each city has its own transportation
story, the past 30 years have seen an explosion
in the growth of cars in cities worldwide. In
1970 there were 200 million cars in the
world, but by 2006 this had grown to more
than 850 million—and the number is
expected to double by 2030. Heavily mar-
keted, highly successful in its political cam-
paigns, and now the symbol of success for any

aspiring person from Boston to Belgrade to
Beijing, the car seems unstoppable.2

Cities everywhere have been filling with
cars—leading to congestion, road accidents,
and bad air quality. Traditionally the response
has been to build more road capacity, which
displaces transit (public modes of trans-
portation), bicycling, and walking and which
causes a city to spread outwards along high-
ways. Travel distances get longer and travel
times favor cars. This sets up a spiral of more
cars, more roads, and more sprawl that seems
never-ending.

Cars are useful, and the desire to own one
is so great that every city has to work out how
to deal with this. Yet ownership of cars may
not be the problem, as the extent to which
cars dominate a city varies enormously. Cities
are shaped by their economies, their culture,
and their transportation priorities in a syner-
gistic way. 

This chapter uses data on urban areas from
the Millennium Data Base prepared for the
International Union of Public Transport and
conducted by the Institute for Sustainability
and Technology Policy at Murdoch Univer-
sity in Australia, the most comprehensive
urban transportation and land use data set
available. Data for 84 cities in 1995 (the lat-
est year available) are used to establish a
global perspective (available at www.sustain
ability.murdoch.edu.au), while 15 cities typ-
ical of the situation in industrial and devel-
oping countries are presented here to illustrate
the main differences. The indicators discussed
include transportation energy, transit use,
population density, nonmotorized transport
(NMT), relative speed of transit to traffic,
and length of freeway.3

The variation in the amount of fuel used
in private passenger cars in the 15 cities is
shown in Figure 4–1. Not surprisingly, Amer-
icans lead the world in the use of cars and fuel,
although there are significant differences
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between Atlanta at 2,962 liters of gasoline
annually per person and New York at 1,237
liters. People in Australian, Canadian, and
New Zealand cities are next, with 700–1,200
liters per person. European cities use around
450 liters per person, while people in East
European cities use about 100–240 liters.
The figures in wealthy Asian cities are also
extremely low, averaging 275 liters per per-
son. Cities in developing countries are mostly
at the lower end of this array, ranging from
around 70 to 300 liters per person. Ho Chi
Minh City—with 27 liters per person—is
hardly measurable on the same scale.4

Cities vary in their ability to afford cars and
to provide roads for them, but there is sur-
prisingly little correlation between car fuel use
and city wealth. Cities like Tokyo and Hong
Kong are very wealthy, for example, but their
residents use 10 times and 25 times less gaso-
line than Atlanta. European cities in general
are among the wealthiest in the world, but
people there use six times less fuel than peo-
ple in Atlanta. It seems that cities invest in
either the ability to travel by car or the abil-
ity to travel by other modes such as transit.5

Figure 4–2 shows the proportion of
motorized transportation on transit in the
15 typical cities. These show an even greater
spread. U.S. cities have vanishingly small lev-
els of transit, although 9 percent of New
York City’s motorized transport is on public
transportation. Australian, Canadian, and
New Zealand cities are just a little better,
varying from 5 percent in Perth to 14 percent
in Toronto. Most European cities are over 20
percent transit, although a few have less than
10 percent. East European cities, in contrast,
are all around 50 percent transit. The wealthy
Asian cities are very high in transit, with
Hong Kong at the top with 73 percent. Fig-
ures for cities in developing countries are
highly scattered, from Mumbai at 84 per-
cent to Ho Chi Minh City at 8 percent and

Riyadh at 1 percent. Again, these patterns do
not seem to follow per capita wealth levels.
Some cities appear to invest in transit. Oth-
ers do not.6

The third indictor of significance is non-
motorized transport—mainly walking and
biking, but also some rickshaw use. Figure
4–3 shows that the cities with high car use and
low transit generally have low walking and
biking: North American, Australian, and New
Zealand cities average 8–16 percent (Atlanta
is just 3 percent) whereas European, Latin
American, and Asian cities are around 30
percent (although Shanghai registers 78 per-
cent and Ho Chi Minh City 44 percent).
The density of these cities helps explain the
differences, as distances in compact cities are
short enough for walking. The political pri-
ority assigned to facilitating NMT is also
important, which explains Bangkok’s rela-
tively low figure. Copenhagen and Amster-
dam have high bicycling rates—over 30
percent—due to the exceptional provision
of cycling infrastructure. For Chinese cities,
the bicycle remains the largest contributor to
urban transport, but this is being challenged
by rapid motorization. (See Box 4–1.)7

The fourth important indicator is density
of population in people per hectare of devel-
oped urban land. (See Figure 4–4.) In general,
higher-density cities have the most walk-
ing/biking and transit use, while low-den-
sity cities have the most car use. This is seen
clearly in a larger sample of cities. (See Figure
4–5.) Although there are some exceptions—
Curitiba and Krakow are a little lower in den-
sity than expected for their low car use, for
instance, and Bangkok is higher density than
expected for the city with the highest car use
in Asia—the link between urban form and
transport seems to be quite clear. Some ana-
lysts argue that transport patterns are mostly
caused by other factors such as income and
gasoline price, but Figure 4–6 shows the same
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large variation in transportation energy with
density across Sydney’s suburbs. The density
of activity is very high in the center (City of
Sydney), where the fuel use is similar to Shang-
hai or Krakow, whereas usage in the inner

suburbs is like Munich
and in the outer sub-
urbs it is like Houston. 
This also shows that 
it is not income driv-
ing these patterns,
because Sydney—like
all Australian cities—
declines uniformly in
wealth from the center
outward.8

From these trans-
portation and land use
data, it is clear that
there is one set of prob-
lems associated with
low-density cities—
sprawl-based car depen-
dence—and a different
set associated with
high-density cities—
congestion-based car
saturation.

Cities built around
cars sometimes use
automobiles 10 times
as much as other cities,
and they have land use
patterns that suggest
there is little alterna-
tive. Many of these
urban areas have a pat-
tern of low-density
land use that is so car-
dependent that it rein-
forces the downward
spiral of greener modes
of transportation. They
have traffic problems

not only on the freeways that lace them but
also in their centers, which are often domi-
nated by car parks and traffic conflicts. But
they also have no other viable options for
transportation. It appears that only cars can get

STATE OF THE WORLD 2007

69

Greening Urban Transportation

Source: Kenworthy and Laube

0 500 1000 1500 2000 2500 3000
Liters Per Person Per Year

Atlanta
New York

Perth
Vancouver

Zurich
Munich

Bangkok
Tokyo

São Paulo
Curitiba

Hong Kong
Krakow
Bogota

Shanghai
Ho Chi Minh City

figure 4-1

Source: Kenworthy and Laube

Percent

Atlanta
New York

Perth
Vancouver

Zurich
Munich

Bangkok
Tokyo

São Paulo
Curitiba

Hong Kong
Krakow
Bogota

Shanghai
Ho Chi Minh City

figure 4-2

0 10 20 30 40 50 60 70 80

Source: Kenworthy and Laube

Percent

Atlanta
New York

Perth
Vancouver

Zurich
Munich

Bangkok
Tokyo

São Paulo
Curitiba

Hong Kong
Krakow
Bogota

Shanghai
Ho Chi Minh City

figure 4-3

0 10 20 30 40 50 60 70 80

Figure 4–1. Private Passenger Transport Energy Use in 
15 Cities, 1995

Source: Kenworthy and Laube

0 500 1000 1500 2000 2500 3000
Liters Per Person Per Year

Atlanta
New York

Perth
Vancouver

Zurich
Munich

Bangkok
Tokyo

São Paulo
Curitiba

Hong Kong
Krakow
Bogota

Shanghai
Ho Chi Minh City

figure 4-1

Source: Kenworthy and Laube

Percent

Atlanta
New York

Perth
Vancouver

Zurich
Munich

Bangkok
Tokyo

São Paulo
Curitiba

Hong Kong
Krakow
Bogota

Shanghai
Ho Chi Minh City

figure 4-2

0 10 20 30 40 50 60 70 80

Source: Kenworthy and Laube

Percent

Atlanta
New York

Perth
Vancouver

Zurich
Munich

Bangkok
Tokyo

São Paulo
Curitiba

Hong Kong
Krakow
Bogota

Shanghai
Ho Chi Minh City

figure 4-3

0 10 20 30 40 50 60 70 80

Figure 4–2. Proportion of Motorized Passenger-kilometers 
on Public Transport in 15 Cities, 1995

    



us to destinations in a reasonable time. This
is mainly the case in U.S., Australian, New
Zealand, and Canadian cities as well as increas-
ingly on the fringes of European cities and in
transitional cities that are allowed to sprawl.9

Cities that have retained denser land 

use generally support
more transit and walk-
ing/biking. But they
also have less space for
vehicles on their
streets. Thus in many
of these denser cities,
cars, scooters, and
three-wheel taxis are
rapidly filling the
streets—the traditional
domain for public life
in a city—leading to a
decline in air quality
and more noise and
traffic congestion.
Worse, as public space
is converted to use by
private vehicles, buses
are slowed down and
the public space for
walking, cycling, and
other nonmotorized
transportation like
rickshaws is reduced.
The result is that use of
greener transport
modes begins to spiral
down in dense cities as
well. Cars become the
quickest and safest
means even in heavy
traffic. This is rapidly
becoming the case in
many Asian, African,
Middle Eastern, and
Latin American cities.10

Car-dependent and 
Car-saturated Cities

Cities are shaped by many historical and geo-
graphical features, but at any stage in a city’s
history the patterns of land use can be
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changed by altering its transportation prior-
ities. Italian physicist Cesare Marchetti has
argued that there is a universal travel time
budget of around 1 hour on average per per-
son per day. This “Marchetti constant” has
been found to apply in every city in the Mil-
lennium Data Base’s global sample as well as
in data on U.K. cities for the last 600 years
and defines the shape of cities:11

• “Walking cities” were and remain dense,
mixed-use areas that are no more than 5
kilometers across. These were the major
urban form for 8,000 years, but substantial
parts of cities like Ho Chi Minh City, Mum-
bai, and Hong Kong, for example, retain
the character of a walking city. Krakow is
also mostly a walking city. In wealthy cities
like New York, London, Vancouver, and
Sydney, the central areas are predominantly
walking cities in character. 

• “Transit cities” from 1850–1950 were
based on trams and trains, which meant
they could spread out 20–30 kilometers,
with dense centers and corridors following
the rail lines and stations. Most European
and wealthy Asian cities retain this form, as
do the old inner cores in U.S., Australian,

and Canadian cities. Many developing cities
in Asia, Africa, and Latin America have
the dense corridor form of a transit city, but
they do not always have the transit sys-
tems to support them, so they become
car-saturated.

• “Automobile cities” from the 1950s
onward could spread 50–80 kilometers in
all directions and at low density. U.S., Cana-
dian, Australian, and New Zealand cities
that were developed in this way are now
reaching the limits of the Marchetti con-
stant of a half-hour car commute as they
sprawl outwards and hence are redevloping.
In some cities, like growing megacities

or rapidly sprawling ones, the travel time
budget for an increasing proportion of peo-
ple can be exceeded. Invariably people will
adapt by moving closer to their work or find-
ing a better transportation option. The search
for better options can form the basis of social
movements that seek to provide greener
transportation.

There are many reasons to overcome car
dependence and car saturation. (See Table
4–1.) Perhaps the best way to see it overall is
the lack of resilience in a city when cars begin
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Some commentators fear that the world will
not be able to cope with the growth in Chinese
cities as people there are buying cars so rapidly.
Yet the 200 million Chinese who have moved
into cities over the last 10 years use around 50
liters of transport fuel per person—in total,
the 200 million use less in a year than Atlanta’s
4.1 million people use and one quarter as much
as Sydney’s 3.5 million people.

Of course, if the Chinese choose to build
freeways and sprawl their cities like Atlanta,
they will end up using cars like Atlanta does.
But there is almost no possibility of that hap-

pening, despite the government’s recent attempts
to build freeways. Chinese cities are built of
high-rise towers, so they house some 150–200
people per hectare. Space for highways becomes
the limiting factor in high-rise cities, and the
current building phase appears to be reaching
that limit in cities like Shanghai. Atlanta, at 6
people per hectare, is the lowest-density city in
the world. Freeways there are constantly being
expanded to enable movement, and there is still
a lot of space for such roads.

SOURCE: See endnote 7.

Box 4–1. Is the Motorization of Chinese Cities a Threat to the World?

      



to dominate. A city needs many kinds of
transportation and land use options, not just
one type. This is what Eric Britton, an Amer-
ican transport planner living in Paris, calls
the New Mobility Agenda—breaking the

stranglehold of the sin-
gle “car-only” option
for cities and provid-
ing instead a wide
range of options. This
can build resilience
into the city, especially
when it faces crises like
climate change and the
peaking of world oil
production as well as
the variations in eco-
nomic and social func-
tions that transport
needs to address.12

Fuel is a major
problem for car-
dependent cities if pre-
dictions about global
oil production peak-
ing come true. Cities
that are not prepared
with greener trans-
portation options may
find the era of oil
depletion more diffi-
cult than cities that
have struggled to
combat car depen-
dence. However, fuel
is only one of the
issues listed in Table
4–1. Too many cars in
a city will continue to
be a problem no mat-
ter what fuel is used.
But even fuel prob-
lems in vehicles are not
easily dealt with by

simply improving efficiency. Table 4–2 sets
out the fuel efficiency performance of trans-
port options in the global cities sample.13

Urban car travel is on average nearly twice
as energy-consumptive as average urban bus
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Figure 4–6. Urban Density versus Private Transport Energy
Use in Local Government Areas in Sydney, 2002
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travel, 3.7 times more than typical light rail
or tram system travel, and 6.6 times more
energy-intensive than average urban electric
train travel. Light rail and tram systems typ-
ically involve a lot more stopping and start-
ing than heavy rail, with stations much closer
together. So although their average passenger
load is similar to heavy rail, their energy effi-
ciency is a little poorer. Diesel rail is only a lit-
tle more fuel-efficient on average than an
urban bus. Average occupancies on trains are
roughly equal across types—generally more
than twice that of buses and about 20 times
higher than cars. Overall, these data re-

emphasize the importance of developing a
good backbone of electric rail in cities if
energy conservation is to be enhanced. Cities
without such systems are the ones with very
high gasoline use.

Many commentators look at the theoret-
ical potential in the various modes to see if
actual passenger loads could be increased.
Bus loadings vary enormously, although these
are not easily improved if, for example, a bus
route is through highly dispersed suburbs.
The main target is the ridership level in cars,
which could carry four people instead of the
average 1.52. This average number is so uni-

versal, however—it ranges from a low
in Geneva of 1.20 to the highest in
Manila at 2.5—that it appears unreal-
istic to expect much higher occupancy.
Car pooling has little potential in this
area as it offers participants only a lim-
ited timetable. But public transport has
a much higher range—from 1.8 in bus
jitneys in Manila to 239.4 in Mumbai
per carriage (often with many people on
the roof). So there is a real potential for
change in transit occupancy levels.14

The other way to improve vehicle
fuel efficiency is through improving
the vehicle technology itself. Since the
first oil crisis in the early 1970s, the
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Table 4–1. Problems in Cities Related to Cars

Environmental

Photochemical smog

Toxic air emissions

High greenhouse gas
contributions

Loss of forest and rural land

Greater stormwater problems
from extra hard surface

Traffic problems—noise, neigh-
borhoods cut up by roads

Economic

Costs from accidents and pollution

Congestion costs

High infrastructure costs in new
sprawling suburbs

Loss of productive agricultural
land

Loss of urban land to asphalt

Obesity and other health impacts

Social

Oil vulnerability 

Loss of street life and community

Loss of public safety

Access problems for those 
without cars and those with
disabilities

Road rage

Table 4–2. Average Fuel Efficiency and 
Occupancy by Mode in 32 Cities, 1990

Average Fuel Measured Average 
Mode Efficiency Vehicle Occupancy

(megajoules per (number of
passenger-kilometer) occupants)

Car 2.91 1.52
Bus 1.56 13.83
Heavy Rail (electric) 0.44 30.96
Heavy Rail (diesel) 1.44 27.97
Light Rail/Tram 0.79 29.73

Note: Rail mode occupancies are given on the basis of the
average loading per wagon, not per train.The average occu-
pancy of cars is a 24-hour figure.
SOURCE: See endnote 13.

       



solution has been cast as one of creating more
technologically efficient cars and trucks. This
is still seen by many commentators as the
most important response. Energy entrepre-
neur Jeremy Leggett of Solarcentury, for
instance, suggests that U.S. dependence on
Middle Eastern oil would be reduced to zero
if fuel efficiency were improved in the U.S.
vehicle fleet by just 2.7 miles per gallon. This
assumes that people do not drive more if
they need less fuel per kilometer, yet the past
few decades have seen people driving more
and more in the United States.15

Vehicle engines have become more effi-
cient in recent decades, but this has been off-
set in the United States and Australia by an
increasing proportion of heavier sports util-
ity vehicles in the overall fleet. Thus U.S.
vehicle fuel efficiency improved from 1975
to 1987 but has dropped from 26.2 miles per
gallon then to 21.4 in 2006, and Australian
fleet averages are now below their levels in
the 1960s. In contrast, European and Chi-
nese standards on vehicles are being
increased, which is likely to have ripple
effects throughout the vehicle industry.
Huge technological advances are available 
in vehicle fuel efficiency; they just need to 
be mainstreamed.16

Air quality data from across the world’s
cities indicate continuing problems in this
area as well. Vehicle and fuel technology
improvements in most industrial-country
cities have been able to hold overall ambient
air pollution levels steady or reduce them
despite increases in driving. But this is not the
case in cities in most developing countries.
Yet this is even more important in these
high-density cities, where air pollution threat-
ens the health of millions. In cities like Mex-
ico City, Delhi, Mumbai, Kolkata, and
Dhaka, most traffic consists of three-wheeler
taxis with two-stroke engines (in Mexico
City, for instance, 55 percent of traffic is

mini-taxis). These are cheap to run but dirty,
causing air pollution that is sometimes three
to five times the level recommended by the
World Health Organization.17

In Delhi, one study suggested that 10,000
people were dying every year from air pollu-
tion. Anil Agarwal and Sunita Narain from the
Centre for Science and Environment there
first raised this issue in the early 1980s; in
1985, environmental lawyer M. C. Mehta
sued the government of India for inaction on
the issue. In 1998, after much consideration,
the Supreme Court mandated that all buses
in Delhi use compressed natural gas (CNG)
as fuel by 2001. By 2006, some 80,000 CNG
vehicles could be found on Delhi’s streets,
including all public buses and mini-taxis. Air
pollution dropped by 39 percent. Now other
Indian cities have followed, and Beijing wants
to do likewise.18

To deal with another major problem in car-
saturated cities—congestion—municipal gov-
ernments often turn to freeways. These are
usually proposed to help free up congestion.
Speeding up traffic will save time (at least
for awhile) and is thought to save fuel and
emissions because vehicles are involved in
less of the stop-and-start driving that wastes
fuel. Traffic planners use benefit-cost analy-
ses based on these ideas to justify the large
capital cost of freeways. But the data do not
support these contentions. 

Is congestion associated with higher fuel
use in cities? No, cities with higher congestion
have lower fuel use. (See Figure 4–7.) Those
with the least congestion use the most fuel.
Although individual vehicles in less-congested
cities are moving more efficiently, they are
being used much more and for longer dis-
tances; at the same time, people in these cities
are not using more fuel-efficient modes of
transportation as much.19

When road capacity increases, car use does
too, to fill the space created. In a study of U.S.
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cities over the past 30 years, the Texas Trans-
portation Institute found that there was no
difference in the levels of congestion between
cities that invested heavily in roads and those
that did not. Thus it is possible that a policy
of road-building designed to reduce traffic can
actually have the opposite effect
and increase it.20

The building of freeways varies
considerably across the world’s
cities. Data on the amount of free-
way per person in cities generally
indicate that “if you build roads,
cars will come.” (See Table 4–3.)
West European cities and wealthy
Asian cities place very little empha-
sis on such roads. These cities are
among the wealthiest in the world.
Latin American and Chinese cities
have 50 times less freeway per
capita than U.S. cities do. When
freeways are expressed in terms of
meters per dollar of wealth in the
city, then sadly the cities that are
investing most heavily in freeways

relative to their wealth
are those in Africa and
the Middle East. This
would indicate a mud-
dled development
assistance priority sys-
tem.21

Limiting car use in
order to reduce con-
gestion is a more sus-
tainable solution than
building freeways. 
This has been done 
in Greater London.
Mayor Ken Living-
stone did what many
people thought was
impossible—he levied
a congestion tax that

proved to be popular. For many years trans-
port economists have recommended that
cities tax the use of cars to reduce congestion
and to pay for motor vehicles’ external costs,
such as pollution and accidents. Although
Singapore and Oslo had already set up these

STATE OF THE WORLD 2007

75

Greening Urban Transportation

Table 4–3. Freeways in 84 Cities, Summary 
by Country or Region, 1995

Cities within Freeways per Freeways per 
Region or Country Population City Wealth

(meters per (meters per $1,000 
thousand population) gross regional product)

United States 156 4,970
Australia and 

New Zealand 129 6,520
Canada 122 5,850
Western Europe 82 2,560
Asia high-income 20 650
Eastern Europe 31 5,260
Middle East 53 11,880
Latin America 3 620
Africa 18 6,410
Asia low-income 15 3,990
China 3 1,170

SOURCE: See endnote 21.
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systems, London was the biggest city to
attempt it.

Officials ringed London’s inner city with
sensors that let people pay automatically or
that fined those who did not pay when they
crossed into the central city. And they put the
money raised back into better transit. Traffic
was reduced by 15 percent and bus service
improved dramatically, as buses were better
able to meet their schedules and the city sup-
plied more of them. People who continued to
drive appreciated the 60,000 fewer vehicles a
day entering central London; 50–60 percent
of those who stopped driving changed to
transit. Stockholm is now moving toward a
congestion tax after a six-month trial found
a reduction in traffic of 25 percent in the
morning rush and 40 percent in the evening.
About half the commuters moved to transit,
with a 4.5-percent increase in its use.22

Some other cities faced with congestion
have decided not to build freeways—and have
turned out to be global leaders in green trans-
portation. Copenhagen, Zurich, Portland in
Oregon, and Vancouver and Toronto in
Canada all faced considerable controversy
when freeways were initially proposed. The
city governments decided instead to provide
greener options—light rail lines, cycleways,
traffic calming, and associated urban villages.
All these cities had citizen groups that pushed
visions for a less car-oriented city and a polit-
ical process that allowed and encouraged
their inputs.23

Today many other cities are trying to
demolish freeways that have blighted central
urban areas. San Francisco removed the

Embarcadero Freeway from its waterfront
district in the 1990s after the Loma Prieta
earthquake in 1989. It took three ballot ini-
tiatives before public consensus was reached,
but the freeway has been rebuilt as a tree-
lined boulevard with pedestrian and cycle
spaces. As in most cases where traffic capac-
ity is reduced, San Francisco has not found
it difficult to ensure adequate transport. Traf-
fic calming studies for many years have shown
that cities adapt as people switch to different
transport modes and stop taking unnecessary
car trips and as cities create land use changes
that are more compatible with the new traf-
fic capacity. Regeneration of land uses in the
area has followed this change of transporta-
tion philosophy.24

Seoul, South Korea, has removed from its
center a large freeway that had been built
over a major river. The freeway had become
controversial because of its impacts on the
built environment as well as the river. After a
mayoral contest in which the vision for a dif-
ferent kind of city was tested politically, the
new mayor began a five-year program that saw
the freeway dismantled, the start of a river
rehabilitation process, the restoration of a
historical bridge over the river, the restoration
and rehabilitation of the river foreshores as a
public park, restoration of adjacent build-
ings, and extension of the underground rail
system and a bus rapid transit (BRT) system
to help replace the traffic. The project has
been very symbolic for Seoul, as the river
was a spiritual source of life for the city. Now
other Asian cities, especially in Japan, are
planning to do similar projects, and Aarhus in
Denmark has removed a major arterial road
covering a small river and created a beautiful
foreshore regeneration.25

What these projects have shown is that
we should, as David Burwell from Project for
Public Spaces, says, “think of transportation
as public space.” Freeways, from this per-
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Some cities faced with congestion
have decided not to build freeways—
and have turned out to be global 
leaders in green transportation.

    



spective, become very unfriendly solutions
as they are not good public spaces. But boule-
vards with space for cars, cyclists, pedestrians,
and a busway or light-rail system—all pack-
aged in good design and with associated land
uses that create attractions for everyone—
these are the gathering spaces that make
green cities good cities. The Aarhus River
now attracts people and investment to the area
that was once blighted by the busy road. The
Demos Institute, a U.K. public policy research
group, has shown how public transport helps
create good public spaces that in turn help
define a city.26

Traffic engineers are increasingly aware of
this new paradigm for transportation plan-
ning. Andy Wiley-Schwartz of the U.S. pub-
lic policy group Project for Public Spaces
says that “road engineers are realizing that
they are in the community development busi-
ness and not just in the facilities develop-
ment business.” He calls this the “slow road”
movement. A similar movement in Denmark
spearheaded by the urban designer Jan Gehl
has stressed the importance of making all
public spaces, especially roads, into people-ori-
ented spaces where the priority is for pedes-
trians and cyclists.27

Both car-dependent and car-saturated cities
thus need a combination of transportation
and land use options that are more favorable
for greener modes—that is, they must save
time compared with a car. First, public trans-
portation needs to be faster than traffic down
each major corridor. Cities where transit is rel-
atively fast are the ones with a reasonable
level of support for it (see the data on the 84
cities on the Web site). The reason is simple:
public transport in these cities saves time.28

Second, more people need to live and work
where they have greener transportation
options. Densities in central cities, regional
centers, and neighborhood centers need to
increase so that whatever mode people choose

they can travel less. Transit needs densities
over 35 people and jobs per hectare of urban
land (though preferably 50 people), cycling
also begins to be effective over 35 people per
hectare, while walking requires densities over
100 people and jobs per hectare.29

And third, transit service levels and con-
nectivity need to allow time savings to occur.
Transit must be available at 15-minute inter-
vals or less and be provided at night and on
weekends. A city with inadequate public trans-
portation can be restructured into a series of
transit cities where local bus services link to
a faster service down corridors. These local
bus services can then go across the corridors
by linking into stations in a coordinated way
from many directions. Vancouver and Sydney
have restructured in this way, and Denver
has a rail project planned that will transform
that city’s transit system.30

Rebuilding Cities with Transit
To reverse sprawl-based car dependence, it is
almost impossible to redevelop a whole city
so that transit is faster than the traffic. But it
is possible to make transit faster than traffic
down all main corridors. The European and
Asian cities with the highest ratio of transit to
traffic speeds have achieved this with rail.
Rail systems are faster in all 84 cities in the
Millennium Data Base by 10–20 kilometers
per hour (kph) over bus systems, which rarely
average over 20–25 kph. Busways can be
quicker than traffic in car-saturated cities,
but in lower-density car-dependent cities it is
important to use the extra speed of rail to
establish an advantage over cars in traffic.
This is one of the key reasons railways are
being built in more than 100 U.S. cities.31

Rail, together with proper zoning, can
induce density around stations. The Metro-
rail system in Washington, DC, built in 1976,
has grown to 168 kilometers of track with 86
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stations and has become a key factor in shap-
ing housing and employment patterns. This
process—called transit-oriented development,
or TOD—is becoming a guiding philoso-
phy for planners, politicians, and developers
as it not only reduces car use, it also saves
money on infrastructure and helps create
community and business centers.32

Centers or TODs need to be planned
along every public transport system so that
transit cities are built as an antidote to auto-
mobile cities. In these centers—especially
major regional centers—walking and cycling
need to be given priority so that short jour-
neys can be done quicker. The walking city is
just as functional in today’s economy as in any
other period of history. A combination of
transit cities and walking cities can be built
within an auto city to make it more resilient.
Most Australian and Canadian cities are being
planned and redeveloped with this concept in
mind, as are Portland (Oregon), Chicago,
and Denver in the United States.33

Less than 1 percent of the trips in Den-
ver are by transit, yet the city is rebuilding
itself around six new rail lines. Inspired by
neighboring Boulder, with its transit and
bicycle-friendly center, Denver groups like
the Transit Alliance began a campaign to
transform the transit and land use system in
the mid-1980s. A partnership was forged
between political leaders, business, non-
governmental organizations (NGOs), and
neighborhood groups. In 2004, voters
approved a proposition to raise $4.7 billion
to provide 192 kilometers of new rail track
with 70 new stations, 30 kilometers of bus
rapid transit, and a plan to focus develop-
ment around the transit system.34

Greener transportation has begun to trans-
form Vancouver, Canada. The city’s popula-
tion, like that in many North American
downtown areas, began declining in the
1970s and 1980s. In response, the City

Council created quality urban spaces, good
cycling and walking facilities, reliable electric
rail (the Sky Train) and electric trolley buses,
and high-density residential buildings with at
least 15 percent public and cooperative hous-
ing. The population has grown by 135,000
in the last 20 years, and transportation pat-
terns have changed. Car trips in the city
declined by 31,000 vehicles per day between
1991 and 1994 (35 to 31 percent of all trips),
while cycling and walking increased by
107,000 trips daily, rising from 15 to 22 per-
cent of trips. By 2006, walking and cycling
had gone up to 30 percent of trips.35

Families are moving into the city, and
schools, child care centers, and community
centers are now crowded, while the number
of cars owned in the city has dropped to less
than it was five years earlier—probably a
world first, especially in a city undergoing an
economic boom. The city requires each devel-
opment to provide public spaces and social
facilities equal to 5 percent of the cost of the
project. These funds improve the city’s walk-
ability as well as local community facilities.
Vancouver also has redeveloped many areas
around the Sky Train stations.36

Paris, like many European cities, has a
strong transit system and a walkable central
area, but over recent decades it has given
more and more space to the car. Now, in a bid
to reclaim its public spaces, it is implement-
ing a series of policies to reduce the number
of cars in the city. The new measures include
320 kilometers of dedicated bike lanes, con-
version of one-way express routes for motor
vehicles into two-way cycle lanes with addi-
tional street trees, and the removal of 55,000
on-street parking spaces a year. The city also
plans a new light rail system linking a dozen
subway and express train lines, providing
cross-city linkages, and 40 kilometers of ded-
icated busways that enable buses to travel at
twice their normal speed, with bus stops that
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provide real-time information. Mayor
Bertrand Delanoë says 80 percent of Parisians
support these innovations.37

Bus rapid transit is filling a niche between
rail and conventional buses. (See Box 4–2.)
Its main features are dedicated lanes, pre-
paid fares, level boarding, frequent service,
large capacity, signal priority, and intelligent
control systems. As BRT can fit onto existing
roads, it is cheaper than rail. Ottawa, Curitiba,
and Bogotá were the first cities to demon-
strate BRT on a large scale.38

The strength of BRT is that it can be like
a rail system in bypassing road traffic. In
many cities in developing countries, thou-
sands of minibuses have crammed the streets.
With its extra speed, some BRT systems can
carry 20,000 people an hour. Buses in traffic
can rarely carry 8,000 passengers per hour.
BRT offers a greener option that is faster
than traffic or minibuses. Buses have emissions
and noise problems, so they are less able to
attract dense development around their main
stops, though this can be overcome with
emissions regulations (especially by favoring
CNG) and by noise insulation in buildings.39

Paris, Los Angeles, Pittsburgh, Miami,
Boston, Brisbane, Mexico City, Jakarta, Bei-
jing, Kunming, and Chengdu are all now
developing BRT systems. Describing the
BRT trend in Chinese cities, the Interna-
tional Energy Agency notes: “If Chinese
cities continue the momentum they have
gained in the past few years, transport will
serve city development, the strangulation by
smaller vehicles seen elsewhere will be
avoided and Chinese cities will move a large
step towards sustainability.”40

Transformation of many car-saturated
cities in the developing world can occur
through a well-placed BRT or rail system, as
so much activity is already built into each cor-
ridor. The question of whether to use BRT
or rail depends on the number of people to

be transported and the space available in the
central area. In Mumbai, where 5 million
people a day arrive by train, the space is so
confined that only rail could work. In high-
density cities, transit-oriented development
nodes are already in place, they simply need
the transit. Bangkok has begun to provide a
rail rapid transit system through and above
its congested streets that has an average traf-
fic speed of 14 kph and a transit (bus) speed
of 9 kph.41

All these hesitant moves toward greener
urban transportation received a boost from
higher oil prices during 2006. According to
the American Public Transportation Associ-
ation (APTA), use of public transport in the
United States in the first quarter of 2006
was more than 4 percent above a year earlier.
Ridership on light rail was up 11.2 percent,
and buses carried 4.5 percent more passen-
gers. Bus use has seen some astonishing
growth, especially in smaller cities, notes
APTA president William Millar. Tulsa, Okla-
homa, has seen bus travel jump 28 percent in
one year, for example. Many systems are run-
ning their buses on natural gas or cooking oil,
to save money and draw in green riders. But
it is light rail that is booming across the
United States. Phoenix, Charlotte in North
Carolina, and Oceanside in California are
building light-rail lines from scratch. Denver,
Dallas, St. Louis, and many others are racing
to extend existing systems, sometimes along
old railway tracks.42

Facilitating Walking and Biking
Nonmotorized transport—bikes, rickshaws,
walking—needs to be given as much priority
as transit if it is to be facilitated. The large
numbers of people who walk or bike or who
would do so if safe routes existed provides
plenty of justification for cities to set aside
whole streets and parts of streets.
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Since 1974, when the bus rapid transit system
in Curitiba, Brazil, opened, engineers have
known it was possible to provide the speed,
capacity, and comfort of subways at a fraction
of the cost. Curitiba was able to move roughly
12,000 passengers per direction at peak hour
(pphpd) at average speeds greater than 20 kph.
Although most metrorail or subway systems
have capacities above 20,000 pphpd and speeds
around 30 kph, Curitiba’s system was closer to
those levels than any bus transit had achieved.

Curitiba built beautiful tube-shaped stations
with platforms at the same level as the bus floor.
By paying before entering the tube, passengers
could quickly enter all four bus doors.With a
dedicated right of way and signals that gave pri-
ority to the bus corridors, buses avoided traffic.
Buses were switched from direct routes to
trunk and feeder services, which cut the num-
ber of them on the roads. Businesses enjoyed
the decreased traffic, reduced air pollution, and
high-speed passenger access.

The share of trips in Curitiba taken by public
transport increased with the BRT and remained
above 70 percent for over two decades, coun-
tering the iron rule that transit use declines
with economic development.The system’s low
cost made it possible to expand bus service to
keep pace with metropolitan growth.When
BRT expansion stopped in the early 1990s, the
share of trips by public transit began to decline.
Today it is about 54 percent—albeit still high
for a city with motor vehicle ownership of
around 400 cars per 1,000 people.

For more than two decades, BRT failed to
thrive outside Curitiba. Brazilian cities such as
São Paulo, Belo Horizonte, and Porto Alegre
built bus lanes superficially resembling Curi-
tiba’s but without the key elements: prepaid
platform-level boarding stations, restructured
bus routes, and bus priority through the city
center.When experts considered why no city
could replicate Curitiba’s success, they noted
that its Mayor, Jaime Lerner, had been appointed
during a dictatorship and had military backing

to force private bus companies to reform.The
municipal transit agency collected fares and
paid bus companies by the kilometer. Bus oper-
ators in other Latin American cities blocked
such changes.

In 1998, Quito built the first real Curitiba-
style BRT, routed boldly through the city’s his-
torical core on narrow streets. Its speed and
capacity are slightly lower than Curitiba’s, as it
goes through such a dense city center. In 2006,
the Quito BRT lane was briefly reopened to
mixed traffic, however, significantly compromis-
ing the system and illustrating one of the risks
of BRT.

Bogotá’s TransMilenio BRT system was built
by Brazilian and Colombian engineers who had
analyzed the Curitiba and São Paulo systems.
The main bottleneck in Curitiba is the bus stop.
During rush hour, buses back up waiting to dis-
charge passengers.TransMilenio’s innovation was
a passing lane and multiple bays at each stop.
Up to three buses, not just one, can allow pas-
sengers to board and alight at once.The passing
lane also allowed express bus services.Trans-
Milenio achieved an operating capacity of
35,000 pphpd and speeds around 28 kph.With
overcrowding,TransMilenio moves 53,000 pas-
sengers per direction per hour, comparable to
all but the highest-capacity metros.With redes-
igned streets, bicycle lanes, sidewalks, and public
spaces, traffic accidents on the corridor dropped,
bicycle and pedestrian trips increased, air pollu-
tion decreased, and the quality of life improved.

The rapid dissemination of BRT since the
late 1990s owes much to Bogotá’s charismatic
Mayor at the time, Enrique Peñalosa.Also,
development agencies and NGOs began to rec-
ognize motorization-related problems, from air
pollution to climate change. Many private bus
companies that had opposed BRT became
threatened by growing private motor vehicle
use and paratransit minibus services; when they
visited profitable bus operators in Bogotá and
Curitiba, they became BRT supporters.

Jakarta opened the first Curitiba-style BRT

Box 4–2. Bus Rapid Transit:The Unfolding Story

     



Cities need to create a network of “green
streets” where motor vehicles are banned.
This is happening in Denmark and the
Netherlands, where cities have bicycle infra-
structure such as cycleways. Whole streets
are set aside for bicycles, and the number of
people using bikes is increasing. In Copen-
hagen, for instance, 36 percent of residents
biked to work in 2003 (27 percent drove,
33 percent used transit, and 5 percent
walked). In Chinese cities, which have a
long history of cycling, many local mayors
began to remove bicycle and pedestrian
rights in favor of cars. Now that the national
government has outlawed anti-bike mea-
sures, the green streets of Chinese cities are
to be restored. Yet the tension between car
drivers and cyclists is likely to remain, as it
does in all cities.43

Providing green streets was also a goal of
Indonesia’s Kampung Improvement Pro-
gram, a slum-upgrading initiative. In several
Indonesian cities, such as Surubaya, narrow
streets within the kampungs were kept closed
to cars, and traditional social life was main-
tained. By banning motorized vehicles, the
government helped protect the revitalizing
kampungs from gentrification. The only
modes of transportation used within the kam-
pungs are foot, bicycle, and becak, the tradi-
tional Indonesian trishaw.44

Every city desiring to have greener trans-
port will need to favor its public transport
and NMT system over road building. This
is fundamental to greening urban trans-
portation. It all comes down to priorities in
the planning of a city. (See Box 4–3.) Two
former governors from different parties in
the United States, Democrat Parris Glen-
dening and Republican Christine Todd
Whitman, agree: “If you design communi-
ties for automobiles you get more automo-
biles. If you design them for people you get
walkable, livable communities.”45
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in Asia in January 2004.Three corridors 
of TransJakarta are completed, and three
more are under design.While capacity
(5,000 pphpd) and speed (18 kph) are not
as high as in Curitiba, correcting design
flaws such as having only a single door on
each bus and at each station could more
than double capacity.

In December 2004 Beijing followed
suit, with support from the Energy Foun-
dation. Seoul, South Korea, also built an
extensive bus priority system, though it
does not have all the BRT features. Mexico
City followed in 2005 with Metrobus, with
early World Bank involvement and support
from EMBARQ at the World Resources
Institute. New systems have opened in
Hangzhou, Guayaquil, and a half-dozen
other cities.Today, new BRT systems are
under development in dozens of cities in
both developing and industrial countries.
The systems in Brisbane, Ottawa, and
Rouen in France are among the best
examples in industrial countries.

Yet obstacles to the spread of BRT
remain.There is a risk that the misapplica-
tion of the lessons of Bogotá’s TransMile-
nio will lead to suboptimal, largely failed
systems. Even U.S. cities have branded
many marginal improvements in bus ser-
vices as BRT, though these systems lack
most of the features that made Curitiba
and Bogotá such a success.And Metro and
light rail interests have organized against
BRT in cities such as Hyderabad. Much of
this competition is healthy, but for many
large Asian megacities, integrated metro
and BRT systems could offer a much
denser, faster network for less than a
metro-only system.

—Walter Hook
Institute for Transportation 

and Development Policy

SOURCE: See endnote 38.

Box 4–2. continued

        



The Economics of 
Urban Transportation

Many cities built around nineteenth-century
rail in Europe and parts of the United States,
Australia, and Latin America remain in their
transit city form. As transit systems need to
keep pace with urban growth, new rolling
stock and lines into car-dependent suburbs

are required to keep ahead of the avalanche
in car use. To fund public transportation,
cities have had to find innovative solutions,
such as the congestion tax in London or the
use of land sales around stations for Copen-
hagen’s new light rail. 

Car-dependent cities without adequate
transit need to build new systems because
traffic growth and urban sprawl are accel-
erating car dependence. In recent decades
this has meant new train systems. As indi-
cated earlier, rail can offer a faster option
than cars (often with average speeds over 50
kph) and can facilitate the development of
walkable centers. But transportation fund-
ing sources have tended to favor buses, 
as these fit into the main priority of build-
ing roads.46

Political intervention has led to the revival
of rail when funding has been opened to
local choice. For example, the U.S. federal
transportation funding process was freeway-
oriented from its inception in 1956 until the
1990s. Then the Surface Transportation Pol-
icy Project (a coalition of over 100 NGOs)
drafted the Intermodal Surface Transportation
Efficiency Act of 1991, which requires that
local choices be made by cities. Funding for
greener transportation has grown, and the act
has been reauthorized twice with large con-
gressional support.47

Car-saturated cities can model their tran-
sit systems on Hong Kong and Tokyo, where
transit is funded almost entirely from land
redevelopment. In poorer cities, the use of
development funds for mass transit is clearly
justified because transit helps transform the
economy through better planning and effi-
ciency in the city.48

Transit-based cities spend around 5–8
percent of the GDP of the city’s region on
transportation, but in heavily car-based cities
the figure is more like 12–15 percent (and it
reaches 18 percent in Brisbane). Why? It

STATE OF THE WORLD 2007

82

Greening Urban Transportation

Cycling is not an easy option in traffic-
choked São Paulo, a sprawling metropol-
itan region of 19 million. Motorized
vehicles are responsible for 90 percent of
São Paulo’s smog, which often hangs over
the city in a dark veil, contributing to
severe respiratory problems. Many of the
wealthiest residents forgo the streets; the
city’s huge helicopter fleet is second only
to New York City’s.

But a one-of-a-kind bike parking lot in
the São Paulo suburb of Mauá is prompt-
ing city officials to rethink the role of
cycling. Cyclists wanting to ride to the
Mauá rail station had nowhere to park
until 2001, when station manager Adilson
Alcantâra created ASCOBIKE (Association
of Bicycle Riders). For a $5 monthly fee,
members park their bikes and receive reg-
ular maintenance.The initial 700 spaces
filled quickly, 1,800 members have joined,
and the association is planning to expand.

Laura Ceneviva of the Environmental
Department of the City of São Paulo and
the head of the city’s bicycle working group
said “users pay a low fee for a good service,
and jobs are created as well.There is no
reason why we could not reproduce this
successful and efficient service throughout
São Paulo.”

— Jonas Hagen
Sustainable Urban Transport Consultant

SOURCE: See endnote 45.

Box 4–3. São Paulo Bicycle Refuge

         



appears to be due to the costs of car travel
and the sheer space required for cars. Car
travel is estimated to cost more than transit
(about 85¢ per passenger-kilometer versus
50–60¢), even though motorists routinely
think it is cheaper—no doubt because they
fail to take into account such costs as depre-
ciation and insurance. Data from U.S. cities
show that transportation costs between the
1960s and 2005 have risen from 10 to 19
percent of household expenditures (before
the recent rise in gasoline prices); cities with
the highest level of car dependence have the
highest percentages and those with better
transit, the lowest.49

The biggest economic impact of cars on
cities is the sheer space they take for roads and
parking. Freeway traffic carries 2,500 people
per hour, a bus lane carries 5,000–8,000, a
light rail or BRT can carry 10,000–20,000,
and a heavy rail system carries 50,000 people
per hour—20 times as many as a freeway. It
is no wonder that freeways fill so quickly.
Likewise, most car-dependent cities require
five to eight parking spaces for every car. All
this space costs money and is simply unpro-
ductive land.50

Two calculations for Sydney illustrate the
uneconomic, space-hungry nature of car
dependence. If downtown Sydney closed its
rail system, the central area would be required
to build another 65 lanes of freeway and
1,042 floors of multistory car park. In real-
ity, business would just scatter instead, as it
does in most heavily car-dominated city cen-
ters. This is also a big economic issue in
today’s global economy, as the new interac-
tive kind of jobs that are becoming available
seem to favor city centers where a large con-
centration of people can meet. Another rel-
evant calculation: if the next million additional
people in Sydney were located in transit-ori-
ented development so that each household
had one less car, the city would save around

$18 billion in capital opportunity costs due
to space saving and $3–4 billion in annual dri-
ving costs. And this does not include the
reduced external costs due to pollution reduc-
tions or the health savings due to less obesity
and depression associated with excessive car
use. Greener transportation is a healthier eco-
nomic proposition.51

The economics of greening transporta-
tion have been assessed by the Center for
Transit-Oriented Development in Oakland,
California. Based on a detailed survey across
several states, the staff calculated that people
in 14.6 million households wanted to live
within half a mile of a TOD. This is more than
twice the number who live there now. The
market for TOD is based on the fact that
those living in such centers now (who were
found to be smaller households, although
the same age and the same income level on
average as those not in a TOD) save some 20
percent of their household income by not
having to own so many cars. People in TODs
owned 0.9 cars per household compared with
1.6 cars for other people. This freed up on
average $4,000–5,000 per year. In Australia,
a similar calculation showed this would save
some $750,000 over a lifetime.52

The economic benefits of greening urban
transportation are even beginning to be seen
by some parts of the normally car-oriented
conservative side of politics. According to
the Washington lobby group Free Congress
Foundation: “Conservatives tend to assume
that transit does not serve any important
conservative goals. But it does. One of the
most important conservative goals is eco-
nomic growth. In city after city, new rail tran-
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The biggest economic impact of cars
on cities is the sheer space they take
for roads and parking.

    



sit lines have brought higher property values,
more customers for local businesses and new
development.”53

Needed: Political Leadership
and a Vision of 

Greener Options

Cities are organisms that work as a whole
regional system and as a series of local parts.
They need viable governance systems at both
the regional and the local level to create green
transportation options for more resilient and
sustainable cities.

Visionary master plans and regional gov-
ernance structures enabled governments to
build the urban freeways of the auto city.
Today, cities need new visionary plans to gen-
erate the political momentum and find the
funds for greening transportation, as well as
the governance structures that can carry out
the plans. Regional governance structures
for transportation exist in most cities in
Canada and Australia and, to a lesser extent,
the United States. Bogotá and Curitiba relied
on regional governance systems, city money,
and World Bank support to build their trans-
formative transit systems. Mumbai and
Kolkata also have a regional governance sys-
tem that manages their massive transit sys-
tems. Megacities without such a system will
find regional transit difficult.54

But regional transit systems cannot work
unless local systems feed into them. Local
governments, residents, and businesses need
to come up with their own green transport

plans, since each part of a city has different
economic functions. The cities that have
done best at building regional transit sys-
tems—Zurich, Munich, Hong Kong, Sin-
gapore, and Tokyo—also have active local
transport planning processes. Zurich has each
canton choosing the timetable they require
for their transit.55

Surveys constantly show that people want
to see greener transportation options given
higher priority in their cities. In Perth, peo-
ple were asked if they saw a need for more
transit, walking, and biking over cars, and
78 percent agreed they did. Then they were
asked if they would transfer road funding to
pay for these greener modes, and 87 percent
agreed with that idea. In Porto Alegre, Brazil,
a people’s budget approach asked citizens to
assign priorities for expenditures; the vast
majority of neighborhoods put greener modes
of transportation above the need for more
roads. In Milwaukee, Wisconsin, a survey
showed that bus and rail projects were favored
by 70–85 percent of those surveyed, whereas
“more highway capacity” came in last, with
59 percent support. A gasoline tax was the
preferred way to pay for such improvements.
And in Oregon, the Transportation Priorities
Project showed similar sentiments about tran-
sit over freeway options.56

In the past, transportation priorities have
generally been set by engineers, not the pub-
lic. But in the United States, at least, voters
are sending the clear message that they want
better options and are willing to pay for
them. Between 2000 and 2005, voters in
33 states approved 70 percent of transport
ballot measures, generating more than $70
billion in investments—much of it for pub-
lic transportation.57

Even in Atlanta—the city with the fewest
people per hectare and the most car use per
person—there are signs of hope. A $2.8-
billion Beltline loop has been proposed that
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to generate the political 
momentum and find the funds 
for greening transportation.

      



will link unused railroad rights-of-way with
the city’s existing transit lines and will create
walkable communities joined together by
green trails and public transport. The project
has lifted the sights of the city, bringing
together a coalition of interests. “It’s very
important that cities and communities go
for a big vision,” says Peter Calthorpe, an
urban planner based in San Francisco, “Cities
need these bold moves and elements to make
them exciting places to live. It’s exactly the
kind of thing that will differentiate a city
from the suburbs. Suburbs are the sum of a
lot of little ideas.”58

Determining the views of the public on
how they want their city to function in the
future can involve deliberative democracy
techniques, such as town meetings as occurred
in New York after the September 11th terrorist
attack. In Perth, 1,100 people were brought
together to plan the city; the result was a
strong endorsement for greener transport in
a greener city. In the United Kingdom, a
foresight technique has been used to look at
how cities can be envisioned. The greening of
urban transport options proved to be the one
the community desired the most.59

As described in this chapter, reaching that
goal requires:
• a transit system that is faster than traffic

down all major corridors;
• viable centers along the corridors that are

dense enough to service a good transit
system;

• walkable areas and cycling facilities that
can mean easy access by nonmotorized
means, especially in these centers;

• services and connectivity that can usually
guarantee access without time wasting;

• the phasing out of freeways and phasing in
of congestion taxes that are directed back
into the funding of transit and walk/cycle
facilities as well as traffic-calmed boule-
vards; and

• continual improvement of vehicle engines
and fuels to ensure that emissions, noise,
and fuel consumption are all reduced.
Cities need visions about how they can

be transformed from car dependence and car
saturation to greener modes. And they need
political leaders who can overcome the vari-
ous barriers that prevent these visions from
coming true.
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Los Angeles is known around the world as
the mother of sprawl, thanks to countless
aerial photographs portraying vast landscapes
of monotonous suburban houses. It may
come as a surprise to learn that Los Angeles
will soon be known instead as the birthplace
of the post-suburban city. 

Los Angeles is a city, a county, and a
region—an immense mosaic of continuous
development in Southern California. The
city’s 1,300 square kilometers are inhabited
by 3.8 million people (according to the 2005
U.S. Census estimate), translating to a den-
sity of 30 persons per hectare or 2,930 per-
sons per square kilometer. Compared with
other global cities, Los Angeles is unques-
tionably “suburban” if the term means low
density. Los Angeles has half the density of
London, one quarter as much as São Paolo,
and one tenth as much as Hong Kong or
Mumbai.1

Seemingly unbounded expansion has been
part of the city’s geographic pattern for over
200 years. The first ring of single-family,
detached dwellings was followed by an explo-
sion of suburbs following World War II, when
immense residential developments like West-
chester, Lakewood, much of Orange County,
and the San Fernando Valley were built up.
Like their contemporaneous if more famous
cousin Levittown, on Long Island, New York,
these subdivisions came to define the image
of suburban sprawl.

From the mid-1940s to the mid-1960s,
tens of thousands of home sales were financed
by the federal government through various
means such as mortgage interest deductions,
Federal Housing Administration loans, and
infrastructure subsidy. Federal housing policy
had several political uses: it was an employ-
ment program for the vast construction
industry, it provided housing to the middle

class, and it served conservative national inter-
ests (based on the belief that no homeowner,
with so much work to do, would have enough
spare time to be a revolutionary). The housing
policies were also segregationist, since nearly
all early suburbs were restricted to whites.
Zoning regulations for housing, first tested in
Los Angeles, instituted further restrictions
against mixed-use or multifamily housing.2

Los Angeles was the engine behind an
emerging, nationally organized real estate
lobby at the beginning of the twentieth cen-
tury—an industry dominated by residential
builders who monopolized the ever-widening
periphery. In an effective marriage between
the government and housing construction
interests, 58 percent of Californians became
homeowners by 1960 and the figure never
climbed higher.3

Los Angeles continued its unabated
growth as long as geography, policy, econom-
ics, and the environment were amenable. It 
is only in the new millennium that definitive
research corroborated Angelenos’ impression
that “sprawl has hit the wall.” There is no
more land for easy suburban growth, the
commute times exceed viability, and water—
long a determining resource in Southern
California—is in short supply. Yet Los Ange-
les expects to add 6 million new inhabitants—
the population of two Chicagos—by 2020.
The mother of sprawl must now transform
herself into the mother of invention, and
there are signs that she is doing just that.4

The city has slowed its outward growth
and has begun to fill interior gaps in the city
fabric. In 2000, the Los Angeles urban area
was more densely populated than San Fran-
cisco, New York, or Washington, DC. Unlike
the dramatic landscape transformation
wrought by postwar suburbia, the next metro-
politan era is creeping into the city more 
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Still, within that
urban core of poverty as
well as in the inner-ring
suburbs and some of
the early postwar sub-
urbs, there is a flower-
ing of infill projects
that are adding to the
housing stock and to
neighborhood quality.
Formerly industrial
sections of downtown
are witnessing rein-
vention as young
urban dwellers move

into the new market-rate
housing. Streets that had been abandoned 
are now filled late at night with people walk-
ing dogs and dining out. Creative nonprofit
housing corporations are demonstrating 
ways to build affordable, multifamily housing
on scattered sites throughout the region.
Mixed-use developments are supporting 
local retail and services along with housing.
Smaller public schools are being established
in older neighborhoods so that children can
be educated locally.

Los Angeles has a more than adequate
supply of sites for future infill, with residents
of every income and race willing to live at
higher densities, provided they get the hous-
ing and services they need. Local policymak-
ers are struggling to create stronger public
guidance, so that the next Los Angeles will be
characterized by greater community equality.
The lessons this city of nearly 4 million holds
for metropolitan futures may stem the tide of
exporting the tired U.S. suburban model to
the rest of the world and may simultaneously
cultivate a new, more compact Los Angeles.7

—Dana Cuff
University of California, Los Angeles
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stealthily, as existing neighborhoods fill in
and grow denser. Residents notice changes
that may not seem linked: traffic increases,
housing prices skyrocket, parking is more
difficult, children need to be bused to outly-
ing schools, new lofts are built downtown,
communities grow more ethnically diverse,
neighborhood organizations become more
protectionist, older houses are torn down and
replaced by multifamily housing where per-
mitted, and older housing stock is upgraded.5

Some of this infill is improving the quality
of life in Los Angeles. Yet in certain areas the
results are a looming disaster. For example,
the core of urban poverty in the region is a
vast, 272-square-kilometer zone that cuts
across municipal boundaries and holds nearly
40 percent of the county’s poorest house-
holds. These neighborhoods are growing
more overcrowded with shadow housing, as
new generations of immigrants double and
triple up in existing apartments or turn gar-
ages into semi-habitable quarters. Inadequate
infrastructure and services exacerbate prob-
lems of poverty and inequity.6

New homes in Lakewood, Los Angeles County, in 1950
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Melbourne’s Queen Victoria Market, a nine-
teenth-century shopping complex, has a mod-
ern facade: 1,300 solar panels—the largest
single urban grid-connected solar installation
in Australia. Regularly classified as one of the
world’s most livable cities, Melbourne has
60,000 residents and a 660,000 daytime
population, is the heart of a metropolis of 
3.6 million, and has emerged as a national
environmental leader.1

The Melbourne City Council is promoting
partnerships between business and govern-
ment that encourage business growth while
promoting environmental quality. The city
intends to build new export-oriented indus-
tries and jobs, with a target of a 60-percent
growth in environmental management capac-
ity. The council has adopted important envi-
ronment strategies on carbon emissions,
water consumption, and waste management.2

The ambitious Zero Net Emissions by
2020 effort, on reducing carbon emissions, 
is backed by comprehensive policies and pro-
grams. As the first Australian city to achieve
all five carbon-reducing milestones of the
Cities for Climate Protection Campaign orga-
nized by the ICLEI–Local Governments for
Sustainability, Melbourne has turned the
serious threat of climate change into a triple-
bottom-line opportunity by combining mar-
ket mechanisms and regulation. While some
observers claim that fighting climate change
requires costly action, Melbourne is showing
that businesses can reduce operating costs
and improve their competitiveness with
energy-efficient design.3

The City Council, which has already cut 
its own carbon dioxide emissions by 26 per-
cent, has decided to lift its 2010 target from
an initial goal of a 30-percent cut to 50 per-
cent. Its new office complex, Council House
2, is the first in Australia to achieve the maxi-

mum Green Star rating of six. Lord Mayor
John So wants the building to set a bench-
mark for sustainable design: “We hope that
CH2 will change the way that buildings are
designed and constructed in Melbourne,
Australia and round the world.”4

Solar-powered louvers on the building’s
facade track the sun, and automatic “night
purge” windows allow fresh air to cool the
building after dark. Wind turbines, solar pan-
els, and a gas-fired cogeneration plant provide
power. A water mining facility mines water
from a neighboring sewer, treats it to Class A
standard, and uses it to flush toilets and run
the cooling towers. The new building uses 87
percent less energy than the old one and 72
percent less water, while providing occupants
with 100 percent fresh air.5

These types of innovations are being
adopted citywide, as the new Melbourne
Planning Scheme requires that all new office
buildings improve energy efficiency, reduce
emissions, use passive solar design, use solar
energy or heat pump technology, collect and
reuse rain water, recycle wastewater, encour-
age waste recycling, and have no impact on
the solar collecting of adjoining buildings.

For existing buildings, owners are encour-
aged to audit and reduce their own energy
and water use with the GreenSaver program,
which subsidizes participants’ energy and
water audits, as well as products such as low-
flow showerheads, efficient light bulbs, and
draft sealers. A quarterly Melbourne Forum
holds commercial green building discussions
with the real estate, property development,
and architecture sectors to drive the adoption
of sustainability principles. A municipal Sav-
ings in the City program helps hotels reduce
greenhouse gas emissions and the impacts of
water use and waste. City-run pilot projects
are targeting high-rise apartment buildings.6
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Other Council initiatives
include purchasing green
power for street lighting and
Council buildings and form-
ing neighboring councils into
a green power bulk buying
group. The city is promoting
a voluntary carbon market
to allow businesses flexibil-
ity in emissions manage-
ment and is investigating
joining the Chicago Car-
bon Exchange.

The city is also promoting carbon
sequestration through urban tree planting
and a pilot investment in rural conservation
plantings to offset emissions from the Town
Hall. Melbourne’s car fleet has signed up
with Greenfleet, which plants 17 trees per car.
When Mayor So attended the 2005 World
Environment Day in San Francisco, emissions
from his travel were offset by tree planting.7

The city has also created a $5-million
Sustainable Melbourne Fund that has been
working with Investa Property Group, Aus-
tralia’s largest listed owner of commercial
property, to finance a Greenhouse Guarantee
program that delivers energy savings to com-
mercial tenants. The fund also invests in
water-saving infrastructure. Businesses, uni-
versities, and other organizations can under-
take a water audit to determine possible
savings. The fund will finance the purchase
and installation of water-saving technology.
The recipient then has a lower water bill but
pays the fund the difference between the old
and new bills until the investment plus inter-
est is repaid.8

The 2006 Melbourne Commonwealth
Games set new benchmarks in reducing the
environmental impacts of a world-class event.
The state and the city cooperated to plant a

million trees to offset
emissions generated in
transporting athletes to
Melbourne, provided free
public transport during
the event, and housed ath-
letes in “green” buildings.9

Melbourne’s leadership
role has most recently been
demonstrated by its mem-
bership in the Large Cities
Climate Leadership Group
that is supported by the
Clinton Foundation’s Cli-

mate Initiative. Mayor So linked the grand
plan with the practical “agreement to create 
a buying club for member cities to get lower
prices for sustainable products.”10

Melbourne’s commitment to combating
climate change has the support of Labor,
conservative, independent, and Green coun-
cilors. The two major Melbourne-based
banks are active members of the U.N. Envi-
ronment Programme’s Finance Initiative, 
and the National Australia Bank highlighted
its award-winning green headquarters in its
2005 Corporate Social Responsibility Report.
The State Government and the private-sector
Property Council have also been closely
involved in these efforts.11

Elected councilors, senior staff, and com-
munity and business supporters have com-
bined to set achievable and ambitious targets
and then raise and expand them. The goal is
“an Environmentally Responsible City which
seeks to actively increase natural assets through
the decisions it takes, the development it
chooses to pursue and the benefits and
impacts these have on the natural world.”12

—The Honorable Tom Roper
Former Minister, Victoria Government,
Australia
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At night, Earth’s cities are visible from space
as stars or chains of light in a sea of blackness.
Many appear to be vibrant and to exude
energy. People are drawn to the “lights on
Broadway,” for example. But a closer exam-
ination reveals complex webs of streets, enor-
mous buildings, vehicles, and burgeoning
populations—all of which need energy to
build, use, and sustain. To meet these needs,
cities draw energy from the world around
them, providing local benefits—but with
health, security, and environmental conse-
quences for all.

The portrait of urban energy use today
contains real differences in consumption and
resulting ecological footprints among the
world’s cities—differences that reflect the vast
financial wealth separating the world’s most
industrialized, rich urban areas from the poorer
cities just now experiencing rapid economic
growth. Indeed, millions of people who live in
or around the world’s poorest cities do not

have access to modern energy services. 
Even as industrializing and poor nations

seek to expand their economies to levels
nearer those of rich nations, Earth’s atmos-
phere and ecosystems are demonstrating real
limits to our ever-increasing consumption of
resources. Partly in recognition of this, hun-
dreds of cities around the world are working
to reduce their ecological footprints.1

The re-visioning of urban life reflects a
critical moment in the history of cities, as
many unfavorable factors have converged to
make present trends insupportable. Over the
past 150 years, cities have become increasingly
reliant on dirty and distant energy sources,
leaving them vulnerable to supply disruptions
and destroying community-based notions of
environmental protection. In the next few
decades, the vast majority of expanded energy
supply will be to meet the needs—direct and
indirect—of cities. Increasingly, cities will
need to play a more active role in planning and
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building their own energy futures.
Cities in the future will bear the brunt of

many challenges related to today’s unsus-
tainable energy systems—from air and water
pollution to climate change—particularly as
growing populations put increasing pres-
sure on resources. As cities continue to
expand, the enormity of their contributions
to major social and environmental problems
is only expected to rise. Yet this same enor-
mity of scale offers cities the potential to
make beneficial changes with significant local
and global impacts. As this chapter describes,
cities hold the key to mitigating problems
through urban planning, building design,
and choice of end-use products and energy
resources and technologies. Around the
world, numerous cities are already improv-
ing their efficiency and producing more of
their energy locally and sustainably, and
many of these efforts can be replicated else-
where to reduce environmental impacts and
improve the quality of life for urban and
rural dwellers alike. 

Urban Energy Needs 
and Constraints

It took millennia to make the transition from
human muscle power to draft animals and
then to primitive machines that tapped renew-
able energy flows from wind and water. In
contrast, the Industrial Revolution came along
in the mere blink of an eye. In the span of a
few generations, cities were transformed from
dense areas of narrow streets with small, low
dwellings to skyscrapers and sprawling sub-
urbs. Over time, urbanites traded horses for
streetcars and, eventually, private vehicles.
Rarely very large before the advent of steam
engines, urban populations began to soar as
opportunity drew waves of immigrants to
cities and as cleaner streets reduced death
rates. Energy use surged as well, and the

advent of the fossil fuel age—which provided
power for elevators, electric lights, and motor
vehicles—enabled cities to become what they
are today.2

Direct energy consumption per person in
industrial-country cities is often lower than in
rural areas due to the greater density of liv-
ing and commuting spaces. Urban residents
in Japan, for example, use less energy per
capita than rural residents do. In older cities,
designed before the widespread use of private
cars, energy use per person is lower than in
sprawling modern cities. The dense environ-
ment of Manhattan more than compensates
for its massive, often old and inefficient build-
ings, making New York City one of the most
resource- and energy-efficient places in the
United States.3

In developing countries, where many rural
people lack access to modern energy services,
the reverse is often true. The one third of
India’s population who live in cities con-
sumes 87 percent of the nation’s electricity.
And in China, urban residents typically use 40
percent more commercial energy than their
rural counterparts. (People in rural China
actually use more total primary energy, mainly
in the form of biomass, but most of this is lost
during inefficient combustion.)4

Cities require energy to build infrastruc-
ture, to light, heat and cool buildings, to
cook, to manufacture goods, and to transport
people. The infrastructure itself, including
streets, buildings, bridges, and other urban
features, represents large quantities of embod-
ied energy—the energy invested in these
structures during their lifetimes from the cra-
dle of raw materials, to city block, to eventual
grave. (See Box 5–1.) Urban residents also
consume large amounts of energy indirectly
in the food and other goods they import.5

Most if not all of the energy used directly
in cities must be imported as well, raising a
host of significant costs and challenges. Pipes
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carrying gas, for example, pose serious safety
and environmental threats in urban areas,
where leaks or explosions can cause injuries
and deaths. Electricity generally comes from
large, central power plants via transmission
and distribution (T & D) systems that are
often inefficient and unreliable. The central-
ized grid permits blackouts to cascade
throughout entire regions. The August 2003
blackout in the northeastern United States
and Canada, for example, which was caused
initially by a fallen tree, affected 50 million
people and cost the region $4.5–10 billion.
A month later, another tree hit a high-volt-

age transmission line in Italy, leaving 57 mil-
lion people in the dark.6

Transmission bottlenecks are particularly
pronounced in large metropolitan areas,
which require vast amounts of power to tra-
verse great distances through a limited num-
ber of lines. The share of electricity lost along
the way ranges from 4–7 percent in industrial
countries to more than 50 percent in parts of
the developing world, where much of the
loss is due to people tapping lines illegally. In
parts of New Delhi, electric cables are caught
in a tangle of hooks and wires as slum
dwellers, small factories, Hindu temples, and
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The construction industry accounts for more
than one third of global carbon dioxide (CO2)
emissions and produces nearly 40 percent of all
human-generated waste.That waste traps enor-
mous amounts of embodied energy. For exam-
ple, concrete (composed of sand, aggregate
such as crushed stone, and a cement binder)
contains about 817,600 Btus per ton.A ton of
steel contains 30 million Btus—about half the
annual energy consumption of a typical home in
San Francisco.

While steel contains a higher amount of
embodied energy per ton, concrete accounts
for the largest portion of construction waste.
Although cement represents only 12 percent 
of the average concrete mixture, it accounts for
92 percent of concrete’s embodied energy. In
1997, manufacturing 1.5 billion tons of cement
worldwide emitted more CO2 than Japan did
that year.The industry’s impacts could be
reduced significantly with more use of fly ash—
a fine waste powder produced during coal
combustion that is toxic if inhaled. Increasing
the generally accepted rate of 15 percent fly
ash content in cement to a feasible 65 percent
could avoid emissions of the equivalent of 
Germany’s entire annual contribution to
climate change. In mid-2006, researchers dis-

covered a way to produce lighter, stronger
bricks and build aggregate entirely from fly
ash. Completely replacing cement with fly ash
may also be possible. Increased use of fly ash
can reduce the need to manufacture cement
and crushed stone, while also sequestering a
toxic substance.

Using local and traditional materials for con-
struction, such as stone, wood, clay, and plant
materials, can reduce costs, provide local jobs,
and improve occupants’ comfort and health
while minimizing the embodied energy of con-
struction materials. Energy inputs for production
are often lower, and transportation needs—
which account for 12 percent of concrete’s
embodied energy—are reduced substantially.

Some people are taking the next step by
opting to reuse construction “waste.” The
demolition of Boston’s Central Artery, a stretch
of freeway replaced during the infamous Big
Dig project, generated 20,000 tons of waste
concrete and over 38,000 tons of waste steel,
most of which went to landfills. However, Big
Dig engineer Paul Pedini had a different vision
for the old highway: he took some concrete
slabs and steel beams and built himself a house.

—Stephanie Kung

SOURCE: See endnote 5.

Box 5–1. Reducing Construction’s Environmental Impact

        



even wealthy businessmen siphon off 36 per-
cent of the city’s power.7

One of the greatest challenges of the cur-
rent system is getting energy services to all
urban residents. Nearly one fifth of the esti-
mated 1.6 billion people worldwide who lack
access to electricity and other modern energy
services live in the world’s cities. Because
access is defined as areas with grid exten-
sions, the actual number truly without access
could be higher. About one third of Africans
live in urban areas, and at least one quarter of
city dwellers on the continent do not have
access to electricity.8

Too many of the world’s people thus must
struggle daily to afford or find energy
resources—most often wood, charcoal, dung,
or other biomass. Indoor air pollution caused
by burning these inferior fuels results in mil-
lions of deaths annually. Heavy reliance on
biomass has also increased the destruction
of forests around cities, exacerbating local
air pollution and soil erosion. In India, Sri
Lanka, and Thailand, wood harvesting by
the urban poor has produced a halo of defor-
estation around cities, towns, and roads. And
a radius of some 400 kilometers has been
cleared around Khartoum in Sudan.9

For those with access to modern energy
services, the predominant fuel used for non-
transport energy is coal, which accounted for
nearly one fourth of total global energy use
in 2003; the International Energy Agency
(IEA) projects that coal consumption will
continue to rise significantly through at least
2030. Energy from coal and other conven-
tional sources comes with high costs, includ-
ing soil and water pollution resulting from
resource extraction and use, air pollution
from burning, and associated health prob-
lems. In China alone, coal use causes the
death of 100 miners weekly on average, sig-
nificant urban air pollution, and acid rain
damage to more than a third of the country.10

Furthermore, heavy reliance on fossil fuels,
particularly in cities, is the primary driver of
global climate change. Cities now house just
shy of half the world’s population, but they
are responsible for the vast majority of green-
house gas emissions from human activities.11

Reducing Demand without
Dimming the Lights 

Much of the energy that people pipe, wire,
and truck into cities is used by and in build-
ings—constructing and operating them as
well as making their occupants comfortable.
Globally, buildings account for more than
40 percent of total energy use. When the
energy required for materials, transportation,
and construction is included, buildings devour
more than half the energy used in the United
States each year.12

As cities become more populated, more
and more of the world’s buildings are found
in urban areas. In 2005, Shanghai constructed
more building space than exists in all the
office buildings of New York City. Every
month, China adds urban infrastructure equal
to that found in Houston, Texas, simply to
keep up with the masses of people migrating
from rural areas to cities.13

The advent of cheap and readily available
energy let the modern building work in spite
of nature rather than with it. Yet around the
world there is a small but rapidly growing
movement to make buildings “green”—low-
ering their energy needs, for example,
through efficiency improvements, embod-
ied energy reductions, and the use of on-site
energy resources. Green buildings incorpo-
rate designs and technologies often consid-
ered new and innovative; in reality, many of
these ideas have been around for centuries.
Today, architects, planners, and others are
rediscovering traditional ways to light, heat,
and cool indoor spaces and adapting them for
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modern uses.
Lighting accounts for nearly 20 percent of

total electricity consumption worldwide.
Much of this occurs when the sun is shining.
Thus energy use could be reduced dramati-
cally with simple design techniques such as
natural daylighting, mirrors and reflective
paints, and light shelves—horizontal fins at
windows that act as shading devices, reduce
glare, and allow daylight to penetrate deep
into buildings. Technology has improved to
the point where glass transmits light while
reflecting unwanted heat. These techniques
and materials not only offset some of the
lighting load, they also lower the significant
heat gains associated with lighting, reducing
air conditioning needs.14

Once design changes have lowered the
need for artificial light, energy demand can be
reduced further with modern technologies
like motion sensors—which turn lights, appli-
ances, or machinery off when they are not
needed—and energy-efficient bulbs and
lamps. Conventional incandescent bulbs con-
vert about 10 percent of energy to light and
the remainder to heat. In contrast, compact
fluorescent bulbs and light-emitting diodes
(LEDs) use far less energy to produce a com-
parable amount of light while producing a
fraction of the heat. These alternatives cost
more upfront, but they save energy and
money over their lifetimes.15

Heating water and space also requires sig-
nificant amounts of energy. Better insulation,
proper building orientation, and the use of
solar heating and other techniques can dra-
matically lower energy demand and associated
costs, as can reducing the scale of buildings.

In developing countries, one of the most
cost-effective ways to increase thermal com-
fort for the urban poor is to install ceilings
beneath their roofs in order to reduce heat
loss; energy savings from such programs in
South Africa have exceeded 50 percent.16

“Waste” heat that is vented in conven-
tional large-scale power plants or in small
systems like microturbines or fuel cells can be
captured for heating, cooling, or additional
power generation. Such combined heat and
power systems improve overall efficiency lev-
els dramatically. The Verdesian, a new build-
ing in New York City’s Battery Park, captures
heat from a natural gas microturbine to pro-
duce hot water, increasing overall energy effi-
ciency to 80 percent or higher, compared
with the 25–35 percent efficiency of a typi-
cal fossil fuel power plant.17

The means used to distribute such heat can
also improve efficiency. Radiant floor heating,
for example, is generally more energy-efficient
than conventional alternatives, and today’s
systems can operate with fossil or renewable
fuels. Rediscovered early in the twentieth
century and now commonplace in much of
Europe and the United States, radiant heat-
ing was devised by the Romans, who placed
terra cotta pipes beneath stone floors to heat
villas with flue gases from wood fires. A more
modern technique is used in the Hewlett
Foundation building in Menlo Park, Cali-
fornia, where air is circulated through a raised
floor, heating and cooling workers rather
than the space above them and allowing indi-
viduals to control temperatures.18

During hot months, space cooling is
becoming increasingly important to keep
cities running. The concrete and asphalt jun-
gles that replace natural life absorb heat and
raise urban temperatures further, creating
what is known as the “heat island effect.” In
China’s major cities, air conditioning accounts
for 40 percent of the public’s summer energy
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The Accord 21 Building, opened in
2000 in China, uses 70 percent less
energy than standard buildings.

    



demand and is the primary cause of power
shortages that began in 2003. And in Tokyo,
a modeling study found that waste heat emis-
sions from air conditioning are responsible for
1 degree Celsius of warming during the sum-
mer, exacerbating the heat island effect. A
similar study of Houston, Texas, found that
total waste heat emissions were responsible for
warming of up to a half-degree Celsius in
daytime and 2.5 degrees at night.19

For at least 2,000 years, people in the
Mediterranean region have passively cooled
buildings with a variety of techniques. These
include cross ventilation over the surface of
a pool of water, open buildings, tree shading,
careful placement and sizing of windows,
and the use of massive, thick walls and floors
as insulation from summer heat. Some of
these techniques are being revitalized today,
along with options not available two mil-
lennia ago.20

Natural ventilation—the use of outdoor air
to cool buildings—reduces the need for air
conditioning in some climates. Studies show
that effective night ventilation, adapted to
local conditions, could reduce the cooling
load in office buildings by 55 percent or
more. And the U.S. Environmental Protec-
tion Agency (EPA) estimates that careful
placement of trees can reduce the energy
required for cooling by 7–40 percent,
depending on the extent of tree canopy.21

Another way to reduce energy demand
for cooling is to top buildings with reflective
surfaces—such as white paint or metal shin-
gles that act as radiant barriers. An EPA-
funded study that considered both cooling
benefits and heating penalties of such “cool
roofs” found significant net savings in energy
use for 11 major U.S. cities.22

Green roofs and walls reduce heat gain in
summer and they also insulate buildings from
cold in winter. Temperatures on conventional
roofs can be 50 degrees Celsius (90 degrees

Fahrenheit) higher than the ambient tem-
perature; atop a “green roof,” the tempera-
ture on a hot day can actually be below
ambient. A study of an eight-story residential
building in Madrid, Spain, found that adding
a green roof cut annual energy use by 1 per-
cent, while reducing the peak cooling load on
upper floors by 25 percent. With enough
“cool” or green rooftops throughout a city,
substantial reductions in the urban heat island
effect are possible, with the added benefit of
less urban smog. Green roofs also filter and
retain storm water, reducing urban runoff
problems, and they create habitat for birds
and recreational space for people.23

Each of these features alone provides sig-
nificant savings. The integration of intelli-
gent design with several efficiency measures
can reduce energy use to half or less that in
a comparable conventional building. Some
experts believe savings of up to 80 percent are
possible. As peak loads for lighting, heating,
and cooling decline, the required size of boil-
ers, fans, and other machinery does also, pro-
viding greater savings in energy and
construction costs. The Accord 21 Building,
opened in 2000, was the first internationally
certified green project in China. It uses 70
percent less energy than standard buildings,
causing astonished inspectors to return repeat-
edly to check that energy meters are func-
tioning properly.24

There are good economic reasons for con-
structing more-efficient buildings: they gen-
erally have healthier and more-comfortable
occupants, higher worker productivity,
reduced tenant turnover, and better per-
forming students in schools. The Interna-
tionale Nederlanden Bank headquarters in
Amsterdam uses about 10 percent of the
energy of its predecessor and reduces worker
absenteeism by 15 percent, for a total savings
of $3.4 million annually. In the United States,
the average premium for a “green” building
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is 2–5 percent, but studies find that the asso-
ciated financial benefits over 20 years are
more than 10 times the initial investment.
And the costs of green buildings are falling
with design and construction experience.25

Although the marginal cost of improving
efficiency is lowest when buildings are con-
structed, retrofits can be highly cost-effective
as well. Simple strategies like daylighting,
efficient lighting, and glazing can pay for
themselves in as little as one year. More than
300 retrofit projects—from insulation to
water system improvements—undertaken in
China in recent years had an average pay-
back period of 1.3 years.26

Such advances can also provide important
benefits for the world’s poor. In industrial
nations, maximizing efficiency through
design and cost-effective end-use technolo-
gies can ensure that poor residents are not
forced from their homes by rising energy
costs. In the developing world, efficiency
advances can bring dramatic quality-of-life
improvements by making energy services
more affordable to the poor. LEDs, for
example, provide an estimated 200 times
more useful light than kerosene lamps. At
$55 each, solar-powered lamps with LEDs
could brighten the nights of the poor. In
Tembisa, a shantytown of Johannesburg,
South Africa, a survey found that almost
10,000 households spend more than $60
each for candles and paraffin every year;
with access to microcredit (see Chapter 8),
such families could afford cleaner, better
lighting freely powered by the sun.27

In ancient Greece, many cities were
planned in grids so that every home had
access to the sun for warmth and light in
winter; the ancient Romans went so far as
to pass “sun-right laws,” forbidding builders
from blocking access to the winter sun.
Green roofs date back thousands of years,
the most famous being the Hanging Gar-

dens of Babylon, constructed around 500
BC. The lessons of these ancient practices,
combined with state-of-the-art technolo-
gies and materials, provide today’s cities
with powerful tools to achieve dramatic
efficiency improvements.28

Powering Cities Locally
When Thomas Edison installed his first elec-
tric systems in the late nineteenth century, he
envisioned an industry with dozens of com-
panies generating power close to the point of
use. Such a system would be particularly
suited to densely populated urban areas. Ini-
tially, the industry evolved along these lines,
with many companies producing power on
site and capturing the waste heat. But by
the mid-1930s most industrial countries had
established monopoly industries, driven
greatly by the economic benefits of ever-
larger generating stations matched with trans-
mission and distribution systems. It was not
until the 1980s that efficiency limits were
met—which, combined with a variety of eco-
nomic and environmental challenges, led
many experts to realize that bigger is not
always better when it comes to energy pro-
duction.29

Small-scale, locally installed power equip-
ment, also called distributed generation (DG),
could enable cities to meet much of their
own energy needs once again. Today, DG
remains more expensive per unit of energy
output than conventional, centralized gen-
eration, but costs continue to fall and asso-
ciated benefits are significant. Distributed
generation reduces the need for expensive
transmission and distribution infrastructure
while lowering grid losses. By bypassing the
T&D system, DG also improves reliability
and reduces vulnerability to accident or sab-
otage. Because they are modular and can be
installed rapidly, distributed small-scale gen-
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erators can expand to keep pace with demand
as a city grows, deferring or preventing the
need for new central power plants. This is par-
ticularly important in developing countries,
where migration is rapidly raising urban num-
bers as well as energy demand. And distrib-
uted systems provide local control and
ownership of energy resources, encouraging
community-level economic development.
(See Chapter 8.)

Most DG today comes from inefficient
diesel generators or natural gas turbines. But
several new options are emerging, with tech-
nological progress on a variety of fronts. For
example, advanced technologies such as high-
performance microturbines and fuel cells
promise reliable, efficient alternatives. Fuel
cells require minimal maintenance and can be
sited in crowded urban centers because they
are clean, quiet, and highly flexible. Several
fuel cell technologies are under develop-
ment, with many already producing power
for modern office buildings and hotels;
advanced fuel cells could soon generate
enough energy to supply a large proportion
of the electricity and heat needed to power
a city and warm its buildings.30

Today fuel cells or advanced microtur-
bines must rely primarily on natural gas that
has to be piped into cities. But alternatives
already exist: methane from a local landfill will
soon drive a fuel cell in the city of Vaasa,
Finland, supplying heat and power for 50
homes. Eventually, fuel cells can use hydro-
gen produced from a variety of renewable
sources.31

Far beyond feeding turbines and fuel cells,
renewable resources can provide energy for
cooking, lighting, heating, cooling, and even
transportation in the world’s cities and
beyond. Renewables already meet the energy
needs of millions of people around the globe,
and renewable energy markets are experi-
encing exponential growth. Wind and solar

power are the fastest-growing electricity
sources, and biofuels are the world’s fastest-
growing fuels; all are experiencing double-
digit annual growth rates.32

Wherever the sun shines, buildings—
whether shacks or skyscrapers—can become
mini-power or heating stations. Solar photo-
voltaics (PVs) generate electricity directly
from sunlight, often at precisely the time
when power demand is greatest and electric-
ity is most costly. PV technology has advanced
to the point where it can literally be inte-
grated into structures—in roofing tiles and
shingles, outer walls, and glass windows—
generating not only electricity but also shade
and insulation. When used for building
facades, PVs can be cheaper than granite or
marble. Building-integrated PV (BIPV) is
now widely used in Europe and is spreading
to other regions as well. The IEA estimates
that BIPVs could meet nearly one fifth of
annual electricity demand in Finland, more
than 40 percent in Australia, and about half
of the total in the United States.33

Solar thermal systems, which use the sun’s
warmth to heat water and space, adorn
rooftops from Freiburg in Germany to
Jerusalem in Israel and can pay for them-
selves in just a few years through fuel savings.
Shanghai and other Chinese cities are becom-
ing hotbeds for solar energy, driven by the
need to reduce coal and oil consumption.
China now leads the world in the manufac-
ture and use of solar thermal systems. Solar
power and heating offer enormous potential
in other developing-country cities as well,
where they could provide electricity, heat,
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and hot water for families and communities
in informal settlements that currently have no
access to the electric grid or other modern
energy services—and for far less than it would
cost to extend the grid.34

Cities can also tap the insulating proper-
ties of the ground beneath them. Heat
pumps use the near-constant temperatures of
Earth or groundwater as a heat source in
winter and a heat sink in summer to heat and
cool water and space. The U.S. military
replaced individual space heating, cooling,
and water heating systems with ground-
source (also called geothermal) heat pumps
in more than 4,000 housing units in Fort
Polk, Louisiana, eliminating nearly one third
of the community’s electricity use and 100
percent of the natural gas previously required
for heating and cooling. In the world’s
largest residential application of this tech-
nology to date, the Beijing Linked Hybrid
Project will use heat pumps to heat and cool
almost 140,000 square meters (1.5 million
square feet) of new apartments.35

There is evidence that high-temperature
geothermal water was used to heat buildings
in ancient Pompeii. Today, such sources are
tapped for district heating systems in cities in
France, Iceland, the United States, Turkey,
and elsewhere. Paris has the largest such sys-
tem in the European Union.36

Although cities have little land available
for energy crops, they have an enormous
potential resource for biomass energy: urban
waste. New York City, for example, pro-
duces 12,000 tons of garbage per day. The
waste must be shipped as far away as Ohio,

and disposal costs the city more than $1
billion annually. In industrial- and develop-
ing-country cities alike, per person genera-
tion of municipal waste is increasing with
population and lifestyle changes. Due pri-
marily to a lack of resources and disposal
sites, as much as 90 percent of the waste in
some developing-country cities is not col-
lected; instead, it is burned or left to rot in
the streets, creating heavy smoke and fumes,
water pollution, and disease.37

But one person’s trash is another’s black
gold, and urban waste can be used to pro-
duce everything from cooking fuel for indi-
vidual households to grid-based electricity
for office buildings and homes or biofuels for
modern vehicles. Where waste does make it
to landfill sites, methane can be extracted to
generate electricity, reducing release into
the atmosphere of a greenhouse gas (GHG)
that is 21 times more potent than carbon
dioxide. Landfill gas produces electricity in
many U.S. cities, in São Paulo in Brazil, and
in Riga in Latvia, and it meets nearly two
thirds of power demand for lighting in Mon-
terrey, Mexico.38

Waste can also be treated in anaerobic
digesters, which break down almost any
organic material—from paper and yard waste
to garbage and municipal sewage—into com-
postable solids, liquid fertilizer, and a gaseous
fuel that can be carried or piped to stoves,
heaters, electric turbines, and any device
fueled by natural gas. Most poor people in the
developing world spend at least 20 percent of
their monthly incomes on fuel for cooking.
But low-cost, household-sized digesters fed
with feedstock readily available in urban areas
can displace dung or firewood, reducing pres-
sure on local forests while providing families
with a smoke-free and healthier environment.
And a Tanzanian study found that biogas
could save five hours of household labor daily,
giving women and children more time for
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productive activities.39

On a larger scale, many industrial-country
cities—including Frankfurt, Vienna, and
Zurich—are converting waste to gas for
energy. In early 2006, San Francisco launched
a pilot project to produce power from dog
waste after finding that it accounted for nearly
4 percent of the residential garbage collected.
Oslo, Norway, has perhaps the largest system
in the world that uses raw sewage to produce
space and water heating. Heat is drawn from
the sewer and transferred to a network of
water pipes that feed thousands of radiators
and faucets throughout the city. And the
Swedish coastal city of Helsingborg runs its
buses on biogas made from local organic
wastes. New technologies can convert even
inorganic materials—from hospital and indus-
trial wastes to car tires—into electricity and
transport fuels.40

Although the potential is limited in urban
areas, even wind and water can provide some
cities with much needed energy. Wind energy,
in particular, faces visual and resource siting
constraints, but these challenges have not
always discouraged its use. Tokyo has installed
2.5 megawatts of wind turbines along its
waterfront, and in May 2005 an electricians’
union installed the first commercial wind tur-
bine in Boston, which will provide electricity
for its regional training center. Cities along
coastlines or large water bodies can tap local
resources from new directions, helping to
alleviate transmission constraints. The Mid-
delgrunden Windfarm off the coast of Copen-
hagen meets 4 percent of the city’s electricity
needs and is the world’s largest cooperatively
owned wind power project.41

Both New York and San Francisco have
proposed projects to use marine energy for
power. And some cities are literally tapping
local water sources for cooling. Paris pumps
water from the Seine River to run air-con-
ditioning systems, and Toronto uses the

deep, frigid waters of Lake Ontario for dis-
trict cooling. Toronto’s system has enough
capacity to cool 3.2 million square meters
of office space, or the equivalent of 100
office towers.42

Although few cities will meet all their
energy needs with distributed renewable
resources in the foreseeable future, some
urban areas are already doing so. A new dis-
trict with 1,000 dwellings in Malmö, Swe-
den, meets 100 percent of its electricity
needs with solar and wind power, gets its
heat from sea and rock strata and from the
sun, and fuels its vehicles with biogas from
local refuse and sewage. The planned Chi-
nese eco-city on Dongtan Island will tap
similar resources for an expected popula-
tion of 500,000 by 2040.43

Energy efficiency improvements in build-
ing design, proper orientation and materials,
and more-efficient end-use technologies facil-
itate the use of renewable energy for two
reasons. First, because the scale becomes
more manageable, renewables can meet a
city’s energy needs more easily; second, as a
city reduces its demand for energy, it is in a
better position to bear the higher costs per
unit of output that come with many renew-
able technologies today.44

While renewable energy technologies are
capital-intensive, they have low to zero fuel
costs, reducing exposure to fluctuations in fos-
sil fuel prices. They have far lower impacts on
air, soil, and water and, as a result, on human
health than conventional fuels and tech-
nologies. And they can provide a reliable and
secure supply of power. An analysis of the
2003 blackout in the U.S. Northeast found
that a few hundred megawatts of PV gener-
ation strategically placed in and around the
major cities involved would have reduced the
risk of the power outages dramatically.45

Renewables also provide local control over
energy supply and generate valuable tax rev-
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enue and local jobs—one of the most press-
ing concerns of city mayors, according to a
1997 U.N. Development Programme sur-
vey. Approximately 170,000 new jobs in Ger-
many are attributed to the renewable energy
industry. About 250,000 Chinese are
employed in the solar heating industry, and
the biogas industry has created more than
200,000 jobs in India. Further, renewables
can provide energy services where many con-
ventional technologies do not or cannot go—
into the homes and communities of the very
poorest people.46

Pioneering Cities
While cities face formidable challenges in
reforming energy generation and use, many
are taking bold steps in this direction—rang-
ing from daily municipal operations to spe-
cial events and gatherings. (See Box 5–2.)
Their actions demonstrate at practical levels
which policies have proved most effective in
a variety of conditions of economic wealth,
natural resource endowment, and cultural
and political heritage. They also indicate the
vital role that cities can play in reducing
greenhouse gas emissions and averting cli-
mate change.47

In Barcelona, Spain, after the Green Party
won in city council elections it introduced
strong policies to support renewable energy
and reduce reliance on nuclear power. The
primary focus has been on developing the
city’s solar energy potential—which is 10
times as large as its total energy demand.
From 1995 to 1999, demonstration projects
and stakeholder consultations took place to
develop policy and a realistic timeline for
industry compliance.48

In 2000, the Barcelona city council man-
dated that solar water heating provide 60
percent of hot water in new and substantially
refurbished buildings. Less than four years

after enactment of the Solar Ordinance,
installed solar capacity in Barcelona had
grown nearly twelvefold; by April 2004,
the city’s solar water heating systems saved
the equivalent of almost 16 megawatt-hours
of energy a year, reducing CO2 emissions by
2.8 tons annually. The city has since
extended the requirements to even more
buildings. By early 2006, more than 70
Spanish cities and municipalities had
adopted solar water heating ordinances; fol-
lowing their lead, the national government
has enacted a similar policy.49

In other cities where governments
encourage increased local reliance on green
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Some 9,000 international gatherings take
place around the world every year, giving
cities a prime opportunity to address cli-
mate change in a very public way. For
example, the Olympic Village constructed
for the 2000 Games in Sydney,Australia,
represented the biggest solar-powered
residential development in the world at
the time.

As part of Beijing’s successful bid for
the 2008 Olympics, city leaders are work-
ing to improve local air quality.With assis-
tance from the U.S. Department of Energy,
the city is trying to reduce coal consump-
tion and to increase the use of solar energy
for both electricity and pool heating.

In Germany, a series of Green Goal
targets for the 2006 World Cup Games
included a 20-percent decrease in stadium
energy use and energy generation from
renewable sources.These efforts reflect
municipal desires to attract prestigious
and lucrative special events while avoiding
strains on local infrastructure and
resources as well as the global commons.

SOURCE: See endnote 47.

Box 5–2. “Greening” Special Events

        



power, one popular mechanism is quota sys-
tems, which require that a growing amount
of municipal or community energy be
obtained from renewable resources, with
market forces competing to identify the most
economical projects. Often referred to as
renewable portfolio standards, these poli-
cies can apply to public or private energy util-
ities. The publicly owned Sacramento
Municipal Utility District in California—
building on its long-running commitment to
green energy—aims to derive 23 percent of
its electricity supply from renewable
resources by 2011. And to encourage local
PV installations by residential, commercial,
and industrial customers, the utility offers
incentive payments for every watt installed.50

Cities served by privately owned utilities
or other actors over which the municipality
has little control must often follow other
strategies. In 1995 and 1999, Chicago swel-
tered under serious heat waves that brought
rolling blackouts and hundreds of local
deaths. Following a $100-million settle-
ment with the private utility ComEd due to
the outages, the city chose to apply the
funds it received toward greater sustain-
ability in local energy use in order to reduce
the likelihood and impact of future black-
outs. In 2001, Chicago negotiated a new
power purchase agreement with ComEd,
requiring the utility to provide 20 percent
of the city government’s electricity from
renewable sources by 2006 (although that
was later changed to 2010).51

Through these and other initiatives,
Chicago has started a campaign to become
“the most environmentally friendly city in
America.” As of 2004, new or substantially
refurbished public buildings must meet Lead-
ership in Energy and Environmental Design
(LEED) certification as defined by the U.S.
Green Building Council. Retrofits of munic-
ipal buildings totaling 1.4 million square

meters (15 million square feet) could save the
city $6 million in energy costs annually.52

Chicago’s vision for change is not only
bearing economic fruit, it is also altering the
very texture of the urban environment.
Green roofs have sprouted to life atop City
Hall and on more than 232,000 square
meters (2.5 million square feet) of residen-
tial and commercial structures. Some
250,000 trees planted over the last decade
offer shade and beauty to local neighbor-
hoods. In effect, a city long known for its
industrial heritage is preparing to seize the
next wave of global economic opportu-
nity—one linked explicitly to “green” and
“clean” development.53

Another option for cities with private util-
ities is evident in the growing movement for
governments to help a collection of commu-
nities meet their energy needs. In the United
States, for example, cities and towns in Cal-
ifornia, Massachusetts, New Jersey, Ohio,
and Rhode Island are now authorized to do
this for local government, area homes, and
businesses, thanks to recent regulatory
changes. In turn, localities may shop among
a range of energy options. This community
aggregation may allow cities to set more-
stringent rules for energy efficiency and
renewables than federal or state standards as
a condition of utility contracts.54

Beyond the issue of municipal control
and local utility ownership, some cities seek
clean local power as a way to keep pace with
the demands of an industrializing society.
Since 2000, Daegu in South Korea has pur-
sued increasingly comprehensive urban plan-

STATE OF THE WORLD 2007

101

Energizing Cities

Less than four years after enactment
of the Solar Ordinance, installed 
solar capacity in Barcelona had 
grown nearly twelvefold.

    

http://www.worldwatch.org/geo/chicago


ning that links renewable energy with local
economic development. During the
1997–98 Asian economic crises, the deval-
uation of South Korea’s currency con-
tributed to a doubling of energy prices due
to the nation’s large reliance on imported
energy. Against the backdrop of high pop-
ulation density and rapid urbanization, this
focused attention on Daegu’s need to alter
its energy model.55

Daegu has established a goal of local
renewables meeting 5 percent of its total
energy demand by 2010, with long-term tar-
gets set through 2050. In addition, the Cen-
ter for Solar City Daegu, a joint effort of the
municipality and Kyungpook National Uni-
versity, is working to disseminate green tech-
nologies. These include PV and solar water
heating installations at schools, on the uni-
versity campus, and at sewage and water treat-
ment facilities. To help homeowners install
solar roof systems, the city and national gov-
ernment are funding up to 80 percent of
installation costs. Strong citizen participa-
tion has been reinforced by municipal lead-
ership in Daegu.56

The need to address environmental
threats while widening social access to crit-
ical energy services are driving efforts in
Mexico City—home to 20 million people in
the metro area—where a cloud of haze
relentlessly shrouds views of surrounding
mountains. In 1998, the World Resources
Institute named Mexico City “the most dan-
gerous city in the world for children”
because of its poor air quality, and the city
remains among the world’s most polluted
urban areas.57

In 2002, officials finally addressed this
situation when they enacted a range of poli-
cies that are now organized under Mexico
City’s Proaire initiative for climate protec-
tion. Energy efficiency improvements are
being achieved through the installation of

advanced light bulbs in 30,000 new resi-
dential units and 45,000 existing homes.
Solar heating systems are due to be installed
in some 50,000 residences. Financial sup-
porters of Proaire include local electric and
water utilities, the World Bank, corporate
foundations, the Chicago Climate Exchange,
and nonprofit organizations.58

Since 2003, Cape Town in South Africa
has sought to advance energy efficiency and
renewable energy as a way to bring basic elec-
tricity service to poor, underserved neigh-
borhoods and to reduce the impact of a
national power shortage that is expected to
begin in 2007. The municipal government
aims for 10 percent of its energy to come from
renewables by 2020 and has begun energy
audits and efficiency retrofits at public facil-
ities. In the Kuyasa region of the city, a pilot
project under the Clean Development Mech-
anism (CDM) of the Kyoto Protocol, which
aims to reduce GHG emissions in developing
countries, has insulated ceilings and provided
residents with solar water heaters and compact
fluorescent bulbs. The GHG reductions
earned Kuyasa Gold Standard CDM recog-
nition in 2005 for exceptional standards in
sustainable design.59

Numerous other cities are adopting goals
and programs that support sustainable energy
systems. (See Table 5–1.) And many cities
have united to form larger networks that can
pursue green energy development for both cli-
mate protection and urban quality of life. In
many ways their collaboration—as well as
the actions of regional and state govern-
ments—reflects an effort to act in place of
national governments and the international
community, which to date have largely failed
to resolve major problems associated with
conventional energy use.60

Examples of these networks include the
U.S. Mayors’ Climate Protection Agreement,
which encourages cities to lobby the federal
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government for a national climate change
policy, and the Cities for Climate Protection
Campaign of ICLEI–Local Governments for
Sustainability, which focuses on the design
and use of climate-related policies among
some 650 participating local governments.
Through such partnerships, city officials are
able to share best practices and encourage
ongoing municipal leadership. And a few
governments are now stepping forward to
reinforce these efforts. For example, the Aus-
tralian government has funded a national
independent ICLEI office, which involves
216 councils representing 87 percent of Aus-
tralia’s population.61

The International Solar Cities Initiative,
created to address climate change through
effective actions in cities, has devised an
explicit target to guide “pathfinder” cities
toward major GHG emissions reductions.
The target was established by estimating how

much greenhouse gas each person on Earth
can emit annually without overwhelming the
ability of the atmosphere and biosphere to
absorb it. The target for 2050 is about 3.3
tons CO2-equivalent per person. This is about
as much as the average person in China or
Argentina emits today.62

Lighting the Way
Cities have great potential to influence
change. This power comes not only from the
more manageable scale of local population
and energy use but also from their role as
national and regional seats of political power.
Cities also frequently represent centers of
political and technological innovation, where
constituents are closer to these seats of power
and thus retain more influence over policy-
makers. And because powerful industries do
not wield the same influence at the local level
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Table 5–1. Selected Municipal Energy Targets

City Target

Beijing, China Reduce energy intensity of the city’s economic output by 32 percent between 2004
and 2010

Berlin, Germany Reduce energy use in public buildings 30 percent by 2010; incorporate solar water
heating into 75 percent of new buildings annually

Copenhagen, Energy audits required for buildings exceeding 1,500 square meters; all new buildings 
Denmark must rely on district heating (electric heating banned)

Freiburg, Germany 10 percent of all public and private electricity must come from renewable sources 
by 2010

Leicester, Reduce municipal building energy use 50 percent from 1990 level by 2025 
United Kingdom

Melbourne, Increase municipal use of renewable energy by 50 percent from 1996 levels and 
Australia private use by 22 percent by 2010 

Oxford, 10 percent of homes must use solar hot water or PV by 2010
United Kingdom

Portland, Oregon, 100 percent green power for municipal government by 2010; all new city-owned 
United States construction to meet LEED Gold certification

Tokyo, Japan Minimum 5-percent renewable energy use in large municipal facilities starting in 2004;
renewables proposed to supply 20 percent of total energy by 2020

SOURCE: See endnote 60.

       



as at national or regional levels, cities can
provide a more even playing field for all.
Under such conditions, supporters of clean
power and related alternatives may find it
easier to introduce groundbreaking changes
in cities. 

Given that local renewable energy devel-
opment can yield significant benefits, what is
standing in the way of change? One major
obstacle is the limited resources available to
pursue local initiatives. As noted, there are
numerous options for minimizing energy
use and increasing reliance on clean power,
but cities need financial, technical, and
administrative support to pursue these strate-
gies. Although this is more commonly a
problem in the developing world, it is also a
constraint among municipalities in indus-
trial countries. 

Investment priorities deserve particular
attention in the world’s poorest urban areas.
To help achieve more balanced, sustainable
economic development that simultaneously
meets people’s needs, nongovernmental orga-
nizations (NGOs) and community groups
can encourage governments to link clean
energy access to poverty alleviation. Bilateral
and multilateral program funding must also
move more quickly from fossil fuels toward
renewables. Initiatives under the CDM and
related global programs could be used more
frequently for energy projects that reduce
GHG emissions.63

The second fundamental challenge is
posed by national and international poli-
tics. For decades, conventional fuels and
technologies have received the lion’s share
of global investment in energy infrastruc-

ture. In 2002, the World Council for
Renewable Energy noted that the $300 bil-
lion of energy subsidies spent every year on
nuclear power and fossil fuels is four times
as much as has been spent promoting renew-
able energies in the last two decades. This
trend is all too evident, for example, in the
Bush administration’s push for next-gen-
eration nuclear and “clean” coal technolo-
gies, in efforts to boost nuclear power in
India and China, and in subsidies used by
some developing countries to support fuels
like kerosene and diesel, which make renew-
able energy less competitive. Countering
these developments is going to require a
political commitment to clear, mandatory
targets for renewable energy use and for
technology research and development.64

A third barrier is market pressures that
ignore environmental and social costs and
benefits in energy prices. As a result, devel-
opment of green energy remains at a disad-
vantage beyond the most immediately
profitable niches, such as wind generation as
a hedge against volatile natural gas prices.
This is particularly clear in areas where the
electricity sector has been privatized over the
last decade, where governments have often
found it necessary to impose firm renewable
energy goals for retail electric providers in
order to ensure green power’s continued
advance. Such actions highlight national gov-
ernments’ crucial role in correcting for prices
and market structures that fail to signal the
true costs of conventional fuels.65

The effect of market pressure is also appar-
ent in the priorities of most electric utilities,
which focus on expanding supply rather than
conservation to meet customers’ needs.
“Negawatts”—electricity that is never actu-
ally produced or sold—would be a viable
energy service to consumers if more govern-
ments introduced regulations that encour-
aged utilities to pursue conservation.66
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The issue of pricing and costs also plagues
the building sector. Although developers in
cities like Chicago now have trouble finding
the requisite “anchor” tenants if a new build-
ing does not meet certain voluntary green
standards, this is rarely the case in other
municipalities. Energy costs often represent
only a small share of overall business or house-
hold expenses, and cost savings from effi-
ciency measures are not always reflected in
conventional accounting. As a result, price sig-
nals fail to drive change.67

Another fundamental challenge involves
altering the common skepticism that even a
large number of small-scale, local renewable
systems combined with conservation and effi-
ciency will ever be able to produce enough
energy to meet the demands of a large city. To
some extent, such mindsets are starting to
change, as evident in the growing movement
toward more sustainable cities and in recent
efforts by former President Bill Clinton to
encourage climate protection in some of the
world’s largest urban centers.68

Yet a great deal remains to be done in
cities. As one example, despite some policy
efforts to encourage or require green con-
struction, the typical new U.S. home still
remains highly energy-inefficient, requiring
30–70 percent more energy than new
“advanced” green homes. This gap points
to the need for larger awareness of the long-
term gains, both ecological and economic,
that can be achieved through more ambi-
tious mandates for sustainable practices. In
effect, a paradigm shift is needed—one that
embraces radical improvements in energy
efficiency, with the remaining demand met
primarily by renewable energy.69

Relevant actors and institutions—from
all levels of government to the finance sec-
tor—must consider new ways of evaluating
the life-cycle costs and benefits of renewable
energy and of building design that consid-

ers local conditions and uses local knowl-
edge. This will mean involving the author-
ities that have the most power to mandate
new requirements and monitor enforcement.
It can also ensure the institutional capacity—
in the form of financing for “green” home
improvements, for example—to assist peo-
ple who participate in efficiency and renew-
able energy programs.70

Contrary to some people’s perceptions,
many sustainability goals can be pursued
through policies that do not increase tax-
payers’ costs, as in Chicago, where green
buildings receive expedited permitting. City
planners can incorporate the “new urban-
ism”—which involves building for people
rather than cars—and related planning
approaches for mixed-use communities that
combine residential and commercial space.
This can minimize energy use and suburban
sprawl while making city life more sustainable
and enhancing the overall quality of life.71

In addition to education and public aware-
ness campaigns, political pressure must be
brought to bear against powerful forces that
favor the status quo. Positive changes in the
energy sector, particularly in the world’s poor-
est urban areas, will require action from not
only municipal authorities but also regional,
provincial, and national governments as well
as NGOs and aid and lending institutions.
(See Table 5–2.)72

The challenge lies in moving beyond
local voluntary partnerships toward strong
intergovernmental and societal commit-
ments for change. Wider civil society
involvement will be critical and has already
figured prominently in many recent move-
ments for more-sustainable energy use in
cities. Citizens’ groups can do more by call-
ing for national and international changes in
investment priorities and can work with pri-
vate financial institutions favoring clean
energy as a profitable strategy for minimiz-
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ing business risks from climate change.73

Today cities have an unprecedented oppor-
tunity to change the way they supply and use
energy. New eco-cities such as Dongtan in
China may show the way, even as existing

cities turn to technologies rooted in the
past—from adobe architecture to passive solar
heating. When complemented by conserva-
tion, more-efficient technologies, and new
decentralized, small-scale energy services,
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Table 5–2. Roadmaps for Powering Cities Locally

Obstacle Strategic Response

Lack of control 
over energy sector

Lack of widespread
access to energy service
(particularly common in
low-income cities)

Lack of funds or exper-
tise to identify and
undertake projects

Lack of awareness 
or understanding of 
benefits of local green
energy or how to use
technologies

Lack of utility involve-
ment or of regional,
national, or international
emphasis on renewable
energy development,
energy efficiency, con-
servation, and GHG
reductions

SOURCE: See endnote 72.

Municipal government can set targets for its own green energy use, procure
goods and services made with local green power, aggregate customer demand,
and form power purchase agreements with utilities.

Municipal government can target energy efficiency and conservation in public
and private buildings by requiring energy audits and mandating use of specific
technologies and construction practices, through city planning and permitting.

Citizens can form cooperatives for local energy development or purchase green
power.

Governments can support pricing reform and commit to replanting trees to
ensure wider availability of fuelwood and other biomass resources.

Legalized secondary power arrangements can give urban dwellers access to
power sources “owned” by other individuals, thereby avoiding or reducing
otherwise prohibitive upfront fees (the utility can set basic technical standards
to enhance safety of energy delivery, while the de facto electricity distributor
determines rates).

Reduced lifeline electricity tariffs (available to low-income users for lower levels
of use) can spread out upfront fees (such as grid connection charges) into
future payments over time.

Local actors (public or private) can partner with energy service companies or, in
low- to moderate-income cities, bundle projects to leverage microfinance or
multi- or bilateral assistance for the lease or purchase of solar water heaters,
PV systems, and safer and more efficient stoves and smoke hoods.

Municipal government can work with local trade organizations, private-sector
champions, and citizens’ groups on information campaigns, product labeling,
professional training, and school curricula.

NGOs and community groups can sponsor demonstration projects.

Municipal or grassroots efforts can coordinate lobbying across locales for
changes in political priorities (toward regional or national targets and commit-
ments) to include mandates for both public and private utilities.

States and cities can develop and implement their own policies and band
together in multi-state or multi-city agreements to set “de facto” policy.

     



these efforts can help cities confidently nav-
igate the forthcoming peak of cheap oil and
natural gas production while reducing the

impact of climate change. Energy transfor-
mation in cities can be the doorway to secu-
rity and vitality in urban life.
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Buildings in Rizhao, a coastal city of nearly 
3 million on the Shandong Peninsula in
northern China, have a common yet unique
appearance: most rooftops and walls are cov-
ered with small panels. They are solar heat
collectors.1

In Rizhao City, which means City of Sun-
shine in Chinese, 99 percent of households 
in the central districts use solar water heaters,
and most traffic signals, street lights, and park
illumination are powered by photovoltaic
solar cells. In the suburbs and villages, more
than 30 percent of households use solar water
heaters, and over 6,000 households have solar
cooking facilities. More than 60,000 green-
houses are heated by solar panels, reducing
overhead costs for farmers in nearby areas. 
In total, the city has over a half-million
square meters of solar water heating panels,
the equivalent of about 0.5 megawatts of
electric water heaters.2

Kouguan Town Primary School is one of
the satisfied users of solar energy in Rizhao.
Since the wall-hanged solar heat collectors
were installed in 1999, the school has been
relying on solar energy for all classroom heat-
ing in winter and hot water supplies for the
entire school all year. After more than a
decade, the system is still functioning well.3

The fact that Rizhao is a small, ordinary
Chinese city with per capita incomes even
lower than in most other cities in the region
makes the story even more remarkable. The
achievement was the result of an unusual
convergence of three key factors: a govern-
ment policy that encourages solar energy use
and financially supports research and develop-
ment, local solar panel industries that seized
the opportunity and improved their products,
and the strong political will of the city’s lead-
ership to adopt it. 

As is the case in industrial countries that

promote solar power, the Shandong provin-
cial government provided subsidies. Instead of
funding the end users, however, the govern-
ment funded the research and development
activities of the solar water heater industry.
Mayor Li Zhaoqian explained: “It is not
realistic to subsidize end users as we don’t
have sufficient financial capacity.” Instead, the
provincial government invested in the indus-
try to achieve technological breakthroughs,
which increased efficiency and lowered the
unit cost.4

The cost of a solar water heater was
brought down to the same level as an electric
one: about $190, which is about 4–5 percent
of the annual income of an average household
in town and about 8–10 percent of a rural
household’s income. Also, the panels could
be simply attached to the exterior of a build-
ing. Using a solar water heater for 15 years
costs about 15,000 yuan less than running a
conventional electric heater, which equates to
saving $120 per year.5

A combination of regulations and public
education spurred the broad adoption of
solar heaters. The city mandates all new
buildings to incorporate solar panels, and it
oversees the construction process to ensure
proper installation. To raise awareness, the
city held open seminars and ran public adver-
tising on television. Government buildings
and the homes of city leaders were the first to
have the panels installed. Some government
bodies and businesses provided free installa-
tion for employees, although the users pay 
for repairs and replacement. After 15 years 
of effort, it seems the merit of using a solar
heater has become common sense in Rizhao,
and “you don’t need to persuade people
anymore to make the choice,” according to
Wang Shuguang, a government official.6

Rizhao would not be the city it now is
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A good environ-
ment also brings
more people to
Rizhao. The travel
industry in the city is
booming. In the last
two years, the num-
ber of visitors
increased 
by 48 and 30 percent.
Since 2002, the city
has successfully hosted
a series of domestic
and international water
sports events, including
the International Sail-
ing Federation’s Grade
W 470 World Sailing
Championship.10

The favorable envi-
ronmental profile of
Rizhao is changing its
cultural profile as well,
by attracting high-profile
universities and profes-
sors to the city. Peking
University, the most
prestigious one in China,
is building a residential

complex in Rizhao, for example. More than
300 professors have bought their second or
retirement homes in the city, working and
living in this new complex at least part of 
the year. Qufu Normal Unviersity and Shan-
dong Institute of Athletics have also chosen
Rizhao for new campuses. Again, one of the
reasons they cited was the environmental
quality in the city.11

—Xuemei Bai
Commonwealth Scientific and 
Industrial Research Organization, 
Australia

without the clear vision
and innovative thinking of
its leaders. Although the
program was started by
his predecessor, Mayor Li
Zhaoqian has a special
interest in continuing it.
Before becoming mayor,
Dr. Li was vice president
and professor at Shan-
dong University of
Technology and served
as vice director general
of the Economic and
Trade Commission of
Shandong Province,
where he helped indus-
tries improve solar
energy production
technology and 
efficiency.7

Widespread use of
solar energy reduced
the use of coal and
help improved the
environmental quality
of Rizhao, which has
consistently been listed in
the top 10 cities for air quality in China. In
2006, the State Environmental Protection
Agency designated Rizhao as the Environ-
mental Protection Model City.8

Rizhao’s leaders believe that an enhanced
environment will in turn help the city’s social,
economic, and cultural development in the
long run, and they see solar energy as a start-
ing point to trigger this positive cycle. Some
recent statistics show Rizhao is on track. The
city is attracting a rapidly increasing amount
of foreign direct investment, and according to
city officials, environment is one of the key
factors bringing these investors to Rizhao.9
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Rizhao solar-powered street light

Rizhao City Government
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As people drive across the Øresund Bridge
from Copenhagen in Denmark to Malmö in
Sweden, their eyes are drawn to the Turning
Torso in Malmö’s Western Harbour. This
apartment tower’s white marble-clad walls
twist 90 degrees as they rise 54 stories above
a city of just under 300,000 people. Architect
Santiago Calatrava’s design mimics the human
body in motion. The building, completed in
2005, can be seen as symbolizing Malmö’s
efforts to move from its recent history of
industrial pollution and unemployment to 
an ecologically, socially, and economically
sustainable future.1

Malmö, Sweden’s third largest city, is an
international port that has survived many
transitions. Founded in 1275 as a Danish 
city, although its earliest settlements date to
10,000 BC, Malmö became part of Sweden in
the seventeenth century. Today, one quarter
of Malmo’s residents are foreign-born. For
many of the last 150 years, the city was a
prominent shipbuilding center. Kockum’s
shipyard, established in the mid-nineteenth
century, employed more people than any of
the city’s other industries, which included
leather, textiles, and food processing. After
the shipyard closed in the mid-1980s during
a recession, some 35,000 people left Malmö
within a couple of years.2

In the 1990s, Malmö began to forge a new
vision of itself as a “sustainable” city. Among
the first steps: transforming the Western Har-
bour from abandoned industrial sites into a
model of ecological design to host the 2001
European Housing Exhibition. The govern-
ment invested in cleaning up contaminated
land. The city took responsibility for public
spaces and infrastructure. Sixteen development
companies chosen to participate were in charge
of everything inside their plot boundaries.3

Malmö partnered with E.ON Sweden, a

subsidiary of the largest privately owned
energy company in Europe, to get 100 per-
cent of the area’s energy from local renewable
sources: wind, sun, water, and gas from
garbage and sewage. The Swedish govern-
ment granted roughly 250 million krona
($34 million) to offset costs for environmen-
tal investments.4

A 2-megawatt wind turbine, supplemented
by photovoltaic sun shields on one building,
provides virtually all electricity to homes in
the Western Harbour and powers heat pumps
that supply hot water and district heating.
The pumps extract heat from seawater in the
city’s canal, from solar collectors installed 
on rooftops, and from an innovative aquifer
storage system. All apartments in the Turning
Torso have units that grind organic waste,
which is collected to produce biogas for
cooking and to fuel vehicles. Residents in the
new district receive training in how to use the
environmentally friendly technologies.5

The system that supplies the district with
renewable energy is attached to the city grids
for electricity and district heating. Malmö’s
50-year-old district heating system covers
about 90 percent of the residential area. 
The Western Harbour exports energy when
production is high and demand is low and
imports it when more energy is needed. Over
the course of a year, the local renewable sup-
ply matches local demand.6

Malmö aims to decrease carbon dioxide
emissions citywide on average by 25 percent
in 2008–12 compared with 1990 levels,
which will mean bringing them 10–15 per-
cent below 1999 levels. Malmö has joined
three other cities—Dublin in Ireland,
Hilleröd in Denmark, and Tallinn in Esto-
nia—in a three-year project for Sustainable
Energy Communities and Urban Areas in
Europe, or SECURE, to seek good energy
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solutions and pro-
duce local energy
action plans.
Malmö’s strategy
involves extend-
ing its district
heating system
and increasing
the use of natural gas for
electricity. The city is also educating citizens
about their role in climate change. Billboards
around Malmö show techniques for lowering
energy use.7

Malmö seeks to learn from setbacks in the
Western Harbour redevelopment. The first
homes that were built did not achieve the
targets set for energy efficiency. Engineers
and architects have studied these to avoid
repeating the mistakes. Even though the plan
was to offer various housing types—for the
elderly, large families, people seeking either
collective housing or less expensive half-
completed flats, for example—in the first
stage only student housing and fully equipped
flats, on the upper end of housing prices,
were built. Although this created a low-diver-
sity housing area, currently viewed as an area
for the rich, many people who live in other
areas use the public spaces and services in 
the Western Harbour area. As there are now
roughly 1,000 residents and the target is to
one day house 10,000 people, there is still
considerable opportunity to add greater
diversity to future housing stock.8

The city’s environmental initiatives have
sparked change. Malmö University was
founded in 1998 with a focus on the environ-
ment, conservation of natural resources,
ethnicity, and gender. Since 1997, many
information technology and telecommunica-
tions companies have opened offices. Malmö
hosts a growing number of cultural activities,

sports events,
exhibitions, and
shows. New
shops, including
famous retail
chains, have set
up business.
Housing construc-
tion is steadily
increasing, with

1,265 new dwellings built in 2005. Jobless-
ness among adults is decreasing: from 16
percent in 1996 to 8.8 percent in 2005.
Today, 39 percent of people in Malmö have 
a university or postgraduate education—
double the figure in 1990.9

On the negative side, the city is grappling
with a rise in crime and has yet to integrate its
large immigrant population. Just 3 kilometers
from the newly built Western Harbour and
close to the city center, the Rosengård area is
home to 21,000 immigrants. Some 84 per-
cent of this area’s inhabitants have both par-
ents foreign-born, and 50 different languages
are spoken. The area was built in the 1960s
and 1970s as part of a massive social housing
program. Unemployment is high, and the
language barrier makes inhabitants even more
isolated from the rest of Malmö.10

Residents have taken note of the city’s rapid
transformation. Jeanette Andersson, a young
eco-toxicologist said: “Moving to Malmö, as a
young student, offered me several advantages
such as good housing and a cheap living. After
just a few years the situation had changed and
suddenly people started fighting about apart-
ments. You could tell by just walking through
the city that the population and atmosphere 
of Malmö was about to change.”11

—Ivana Kildsgaard
IVL Swedish Environmental 
Research Institute
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The Turning Torso under construction
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On a winter night about 2,000 years ago, res-
idents of a majestic Greek city were no doubt
shaken awake by the massive earthquake. In
quick succession, soil below the buildings
liquefied, the city dropped below sea level,
and everything and everyone within it was
subsumed by a tsunami. The year was 373
BC; classical Greek civilization was just reach-
ing its peak, and this city—Helike, well
known for its Temple of Poseidon, a tribute
to the god of earthquakes and the sea—dis-
appeared overnight. For 2,000 years, Helike’s
legacy would survive only through Plato’s
legend of Atlantis, which was inspired by
Helike’s demise.1

Within the past decade, while excavating
despite another lethal earthquake in Greece,
archeologists located ancient remains buried
by the earthquake: rock walls, coins, and pot-
tery. Imagine their surprise as they simulta-
neously uncovered a nearby town, this one
4,000 years old, that had met a fate similar to
Helike’s some 2,000 earlier and in almost
exactly the same spot.2

The legacies of Helike and its historic

neighbor remind us that natural hazards are—
and always will be—a part of our lives. Yet our
understanding of disaster risk and our actions
to perpetuate or reduce it can change. By
breaking apart the ingredients of disaster—
natural hazards, vulnerability, risk, and risk
management—the ways we can protect our-
selves and our cities become more obvious.

Large natural disasters, such as the earth-
quake at Helike or the 2004 Indian Ocean
tsunami, garner media attention, inspire
action, and remain emblazoned in our mem-
ories. But the suffering caused by chronic
small-scale urban disasters (such as local flood-
ing, water contamination, and landslides)
often escapes the limelight. While cities are
increasingly home to both types of disaster,
they can also be great places to tackle the
underlying issues that leave people vulnerable
to the risk of disaster.

What hazards create particular impacts on
cities, and what can be done to prepare for the
onslaught of disasters that appears to lie
ahead? As human populations swell and our
environment continues to change, these basic
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questions should guide the planning and
development of cities in our increasingly
urban world. 

The Rising Toll of Disasters
Although natural disasters are often presented
as rare and unexpected tragedies, the reality
is that they now occur more frequently, affect
more people, and cause higher economic
damages. The number recorded each year
fluctuates, and reporting gaps make data
analysis difficult, but there has unquestionably
been a general upward trend in the number
of disasters recorded each year. In 2005, the
Center for Research on the Epidemiology of
Disasters (CRED) recorded 430 natural dis-
asters, which killed 89,713 people and
affected 162 million others worldwide. For
comparison, CRED recorded an average of
173 natural disasters each year during the
1980s and an annual average of 236 during
the 1990s. The definition of a natural disas-
ter varies between reporting sources, but for
CRED it means any incident that kills 10 or
more people, affects 100 or more people, or
necessitates a declaration of emergency or
call for international assistance. Unfortu-
nately, no reliable data source catalogues the
global incidence of natural disasters solely in
urban contexts.3

Spurred by population growth, rapid
urbanization, environmental degradation, and
climate change, the number of people affected
by natural disasters has increased remarkably
over the past 20 years. In the late 1980s,
about 177 million people were affected by nat-
ural disasters each year—roughly equal, at
the time, to the entire population of Indone-
sia or the world’s 13 largest cities. (See Fig-
ure 6–1.) Since 2001, the annual average has
risen to 270 million—an increase of more
than 50 percent. Now the average number of
people affected each year is on par with the

current populations of the world’s 18 largest
cities. (CRED counts in the total number
affected all those injured, made homeless, or
requiring immediate assistance to meet basic
survival needs during an emergency.)4

Natural disasters have a disproportionate
impact on low-income countries. Over the
past 25 years, a stunning 98 percent of the
people injured or otherwise affected by nat-
ural disasters were living in the 112 countries
classified as low income or low-middle income
by the World Bank. These countries account
for about 75 percent of the world’s popula-
tion, including 62 percent of the world’s
urban dwellers. They were also home to 90
percent of the people who lost their lives to
natural disasters during the same time period.
This means that less than 10 percent of the
individuals who died from natural disasters
lived in the 96 richest countries.5

Urbanization is proceeding at a quick pace
in poorer countries. (See Chapter 1.) In 1980,
just under 50 percent of all urban dwellers
lived in the 112 poorest countries. By 2005,
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this figure had changed considerably: 62 per-
cent of all city dwellers were found in the 112
poorest countries and 38 percent were in the
96 richer nations. The trend of increasing
urbanization in poorer countries carries over
to disaster vulnerability as well: in 1950, 50
percent of the urban population at risk of
earthquakes lived in developing countries;
by 2000, this proportion passed 85 percent.6

Urban Hazards 
and Vulnerability

Here are some images of modern cities that
we do not like to see: a mother protecting
her child from driving rain, sidestepping ris-
ing currents of raw sewage to reach her
home; teenagers standing atop the skeleton
of a felled house, surveying the heaps of
brick and mangled metal that formed their
neighborhood before the earthquake struck;
a family watching helplessly as flames ravish
crowded rows of makeshift shelters, includ-
ing their home. But through a combination
of poor urban governance, economic
poverty, inadequate urban planning, and
inappropriate building styles, these scenes of
disaster are plausible endings to any day for
many city dwellers.

Disasters are not simple chance occur-
rences, as often portrayed in the media. They
are the product of an ever-changing rela-
tionship between natural events (hazards),
social and physical conditions (vulnerabili-
ties), and the risk management systems that
exist—or all too often do not exist—to pro-
tect us. (See Boxes 6–1 and 6–2.) With few
exceptions, people are not killed by high
winds or seismic waves; rather, they are killed
by the effects that these natural hazards have
on their houses, their schools, their offices,
and their surroundings. Response efforts can
save lives and property but, conversely, a
lack of prior planning and proper commu-

nication can constitute the final ingredient in
a devastating disaster.7

Risk is created through a complex set of
interactions between our built and natural
environments. We often consider whether
the food we eat is safe and nutritious, the
water we drink clean, or the neighborhood we
live in safe. But we seldom stop to consider
the health of our immediate environment or
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Disaster: A rare or abnormal hazard 
that affects vulnerable communities or
geographic areas. Causes substantial dam-
age, disruption, and possible casualties.
Leaves the affected communities unable to
function normally and requiring outside
assistance.

Natural hazard: A geophysical, atmos-
pheric, or hydrological event that has a
potential to cause harm or loss: death or
injury, property damage, social and
economic disruption, or environmental
degradation.

Risk: The likelihood of a hazard occurring
in a specific location and its probable con-
sequences for people and property.

Disaster risk management: A range of
activities to cope with risk. Includes miti-
gation, prevention, and preparedness
(actions to minimize disaster risk, prefer-
ably taken before disaster occurs); relief
(actions taken immediately after disaster
strikes); rehabilitation (restoring normal
activities within two years of disaster); and
reconstruction (long-term work to
restore infrastructure and services).

Vulnerability: The potential to suffer
harm or loss. Increased susceptibility to
the impacts of hazards from physical,
social, economic, and environmental
factors.

SOURCE: See endnote 7.

Box 6–1. Defining Disasters

                



the condition of our neighbors’ homes—and
these are among the factors that may put us
at risk for disaster. With many day-to-day
crises to deal with, poor families often give
higher priority to more-immediate needs than
reducing the risk of disaster.8

High population density concentrates risk
in cities. Nearly 3 of every 100 people on
Earth live in one of the world’s 10 largest
cities. “Slum” populations are growing by
25 million people a year, adding to the esti-
mated 1 billion people living in informal set-
tlements worldwide. As Mark Pelling of
King’s College London explains, “Urban-
ization affects disasters just as profoundly as
disasters can affect urbanization.” Rapid
urbanization constantly changes disaster risk.

Part of the population growth in cities today
is due to migration, which can be a source of
vulnerability in itself. When people move to
cities, they often lose the traditional rural
networks of family and neighbors that they
could rely on during and after a disaster.9

Another significant factor is geographic
location. Eight of the 10 most populous cities
in the world sit on or near earthquake faults,
and 6 of the 10 are vulnerable to storm
surges. (See Table 6–1.) Several are located
near major volcanoes. Populous cities line
many coasts and will be exposed to sea level
rise due to climate change. Scores of cities are
located in hazardous areas, as a matter of
historical significance or modern expansion.
Some cities have colonial origins and were sit-
uated in their current locations for reasons of
economic access rather than safety. These
same cities often carry a legacy of imported
colonial building codes and planning systems
that are not appropriate for their locations.
For example, some of the first buildings con-
structed in Mexico City were built to the
same standards as in New York City—a dis-
tant city with crucially different soil.10

Even where building codes and planning
systems exist, urban growth tends to be
organic and proceed as necessary rather than
as prescribed on paper. Slums are often filled
with densely built shelters constructed of flam-
mable materials, making the area vulnerable to
runaway fires. In addition, many residents
rely on open cooking fires, and they usually
lack emergency fire access. Proximity to envi-
ronmental contamination only increases the
potential for harm. In almost every large
developing-country city with industrial pro-
duction, housing is perched precariously on or
around heavy equipment, pipelines, effluent
drains, and toxic disposal sites.11

After a disaster occurs, due to a lack of
other job opportunities or housing options,
urban dwellers may be forced to stay in dan-
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Examples of Natural Hazards:
Earthquake
Flood
Volcano
Windstorm

Examples of Vulnerability Factors:
Poorly planned development
Deforestation and erosion
Precarious buildings and shelters
Lack of insurance or banking services
Prohibitively expensive health care
Inability to get information
No access to emergency services

Examples of Risk Management:
Write and enforce building codes
Improve access to sanitation
Offer insurance for all income brackets
Create skills-training classes for women
Build strong community networks
Prepare emergency kits and disaster plans
Spread hazard warnings to all at risk

SOURCE: See endnote 7.

Box 6–2. Hazards,Vulnerabilities,
and Risk Management

Wave/surge
Landslide
Wildfire

           



gerous areas of cities despite the risk of future
disasters. Many residents of Kampung
Melayu, for instance, a slum outside Jakarta
that regularly floods, own land in other parts
of Indonesia but return to their difficult life
near the city out of economic necessity, even
with the knowledge that disaster will almost
certainly happen again.12

Risky Environment
Cities are often characterized by their sky-
lines—the quintessential celebration of sculp-
ture and architecture perched on geographic
contours that is Rio de Janeiro, for example,
or the uniform division of city blocks cele-
brating nature conquered, as in New York.
Because each represents the pulse and culture
of a particular city, it is shocking to see a sky-
line crumble—the grand facade shaken loose
within minutes by a natural occurrence. But
this has happened before, and it will con-
tinue to happen: earthquakes devastated San
Francisco in 1906; Tokyo in 1923; Valdivia,
Chile, in 1960; Managua, Nicaragua, in 1972;
Mexico City in 1985; and Bam, Iran in 2003.
Peer behind the skyline’s veneer, and it

becomes apparent why cities are particularly
vulnerable to such disasters.13

Each natural hazard varies in its scope and
effects. (See Table 6–2.) Earthquakes, for
example, occur in widely varying strengths,
strike at any time of the day, and create effects
that still baffle geologists or urban planners.
Even more predictable hazards, such as hur-
ricanes, are not fully understood. They may
rapidly gain and lose strength, veering off
expected trajectories and narrowly hitting or
missing city centers. In 1991 Tropical Cyclone
05B, one of the most deadly cyclones to hit
India, stalled in its path over the city of
Bhubaneswar in Orissa, dumping torrential
rain on the area for 30 hours. And in 2005
Hurricane Katrina lost strength before it
made landfall to the east of New Orleans,
although it still wreaked havoc on that low-
lying city.14

What is clear is that natural hazards, com-
bined with high levels of vulnerability, rou-
tinely turn into major urban disasters. The
tsunami that struck Indonesia in December
2004 reached three kilometers inland in
the province of Aceh, devastating the city of
Banda Aceh. (See Box 6–3). Lava sluiced
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Table 6–1. Ten Most Populous Cities in 2005 and Associated Disaster Risk

Disaster Risk

City Population Earthquake Volcano Storms Tornado Flood Storm Surge

(million)
Tokyo 35.2 x x x x x
Mexico City 19.4 x x x
New York 18.7 x x x
São Paulo 18.3 x x
Mumbai 18.2 x x x x
Delhi 15.0 x x x
Shanghai 14.5 x x x x
Kolkata 14.3 x x x x x
Jakarta 13.2 x x
Buenos Aires 12.6 x x x

SOURCE: See endnote 10.

       



directly through the city of Goma, in the
Democratic Republic of Congo, when a
volcano erupted there in 2002, leaving
300,000 homeless. And landslides provoked
by heavy summer rains routinely devastate
neighborhoods flanking the steep hills of
Rio de Janeiro.15

Unintentionally, many cities actually
increase disaster risk. The concentration of
heat and pollutants from power plants, indus-
trial processes, and vehicles in cities con-
tributes to a well-documented phenomenon
called the “heat island effect,” which can
exacerbate heat waves and other warming
trends. Most pronounced over megacities—
those with at least 10 million people—this
effect causes a city to be up to 10 degrees Cel-
sius (18 degrees Fahrenheit) hotter than sur-
rounding areas. In New York City, where the
heat island effect has been observed for a
century, average night-time temperatures
hover just over 7 degrees Fahrenheit above
the temperature in surrounding suburban
and rural areas. Beyond making temperatures
uncomfortable, heat islands can—especially

during the summer
months—increase air condi-
tioning demand, lead to more
air pollution, and add to
injuries and deaths related to
heat stress. (See Chapter 7.)16

Urban buildings and the
layout of cities can contribute
to vulnerability as well.
Antennas and electrical equip-
ment atop buildings can
attract lightning; the effects of
a lightning strike can extend
for kilometers if sensitive
equipment is hit. Indeed,
every major city is at risk for
lightning strikes, according
to reinsurance agency Munich
Re. The layout of the streets

at the foot of these buildings can also encour-
age extreme weather events. Straight streets
lined with tall buildings create canyon-like
environments that whip up strong turbu-
lence and wind gusts. They can even lead to
hailstorms and heavy localized rainfall. Look-
ing forward, these are vulnerabilities that can
be avoided in areas of new growth or recon-
struction, given smart planning and dedi-
cated leadership from a city government keen
on keeping its residents safe.17

Cities do not stop relying on their imme-
diate environmental resources as they develop
and expand; in fact, with more inhabitants liv-
ing in a finite area, cities need to enhance
ecosystem services to prevent severe natural
disasters. Without trees to purify the air and
stabilize soil, without open space to absorb
storm water and provide wildlife habitats,
and without natural coastal habitats to pro-
tect them from storm surges, cities become
much more unpleasant and dangerous places
to live. 

A prime example of the latter point comes
from Sri Lanka, where coral reef mining,
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Table 6–2. Selected Urban Disasters, 1906–2006

Economic
Date City Disaster Deaths Losses

(estimated (billion  
number) 2005 dollars)

2005 New Orleans hurricane 1,800 125.0
2005 Mumbai flood 400 0.4
2003 Bam (Iran) earthquake 26,300 1.1
2003 Paris heat wave 14,800 4.7
2001 Bhuj (India) earthquake 19,700 5.5
2000 Johannesburg flood 100 0.2
1999 Istanbul/Izmit earthquake 15,000 14.1
1995 Kobe, Japan earthquake 6,400 128.2
1985 Mexico City earthquake 9,500 7.3
1976 Tangshan (China) earthquake 242,000 19.2
1970 Dhaka (Bangladesh) flood 1,400 10.1
1923 Tokyo earthquake 143,000 31.8
1906 San Francisco earthquake 3,000 10.9

SOURCE: See endnote 14.
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sand dune grading, and mangrove cutting
increased wave energy, building damage, and
loss of life during the Indian Ocean tsunami.
A study of land use around Galle, a major Sri
Lankan city whose vibrant markets and cricket
stadium were devastated by the tsunami,
showed that areas protected by intact man-
grove forests and coral reefs suffered signifi-
cantly less damage than those with degraded
natural defenses.18

Dealing with Losses
When hazards combine with vulnerability in
urban areas, the results can be extremely
costly, both in their impacts on human lives
and in economic terms. Economic costs set
urban disasters apart from rural ones: with a
concentration of people and infrastructure,
the economic impacts of a disaster are bound
to be high. The Kobe earthquake that hit
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When an undersea earthquake in the Indian
Ocean triggered a massive tsunami on Decem-
ber 26, 2004, the Indonesian province of Aceh
was hit hardest. Of the 230,000 people believed
to have died in a dozen countries along the rim
of the Indian Ocean, close to 170,000 (74 per-
cent) perished in Aceh alone.The provincial
capital, Banda Aceh, suffered greatly: 61,000 died,
nearly a quarter of its population of 265,000.

Tsunami waves carried debris inland at least
three kilometers in Banda Aceh, and more in
some places.Two years later, the affected ribbon
of coast still evokes memories of Hiroshima in
1945—lifeless communities, twisted skeletons
of buildings, rutted and cratered roads. Just a
bit further inland, however, life seems perfectly
normal—coffeehouses are bustling, teenagers
are busy text-messaging, and motorcycles,
becaks (motorcycle taxis), minibuses, and cars
create a daily cacophony of traffic.

Meuraxa, a harbor area noted for its dense
warren of roads and houses, was nearly obliter-
ated.As far as the eye could see, almost every
building was washed off its foundation or
reduced to rubble. Beside a short bridge con-
necting this area to the mainland, however, a
mosque withstood the waves.Within a year
after the tsunami, damage to the mosque had
been repaired: its exterior repainted in white
and green, the Koranic verses on its facade
highlighted in gold.

Why was this mosque, among others else-
where in Aceh, able to parry the onslaught of

the waves? The answer is sturdy construction—
a reflection of the mosque as an anchor of daily
life in this religious land. Islam came to Aceh in
the eighth century, spreading later to the rest
of what is today Indonesia.

Although a handful of private houses—
undoubtedly those of wealthier people—also
withstood the waves, the vast majority of homes
along Banda Aceh’s coast did not. In many cases,
profiteering contractors used bricks of inferior
quality and other substandard materials, predis-
posing the structures to collapse.

Shockingly, post-tsunami reconstruction suf-
fers from some of the same problems, perpetu-
ating Aceh’s vulnerability to future disasters. In
a number of cases, unscrupulous reconstruc-
tion contractors were found to have built
flimsy schools and homes. Instead of laying
proper foundations, they simply propped
wooden stilts on stones.The timber and bricks
used were substandard and warped.

Reconstruction has been slow but is now
picking up some speed—by April 2006, some
47,000 new houses had been built across Aceh
(141,000 had been destroyed), and reportedly
between 3,500 and 5,000 additional homes are
now being built each month. Banda Aceh still
faces years of rehabilitation and serious chal-
lenges to ensure that reconstruction does not
fuel future vulnerability to disaster.

—Michael Renner

SOURCE: See endnote 15.

Box 6–3. Banda Aceh and the Tsunami
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Japan in 1995 caused $128.2 billion (2005
dollars) in damage, one of the costliest nat-
ural disasters ever recorded. Hurricane Kat-
rina in 2005 led to $125 billion in damages
to the Gulf Coast.19

Windstorms usually bring along substan-
tial amounts of precipitation—often leading
to flooding and landslides—and secondary
hazards can be the main cause of losses. When
Typhoon Nari hit Taipei in September 2001,
heavy rains caused flooding in the city’s
underground railroad stations, closing off an
important traffic artery for weeks. Even with
relatively slow wind speeds, this transporta-
tion shutdown was largely to blame for
insured damages of $500 million. The same
was true for Tropical Storm Allison, which
caused $1.5 billion in damage in Houston in
2001, mostly through flood damage to hos-
pitals, many of which had storage rooms
below ground level.20

With massive investments in urban infra-
structure, the private sector has vested inter-
ests in reducing losses wherever possible. The
insurance industry, in particular, is keenly
interested in disaster prevention and model-
ing. Extraordinary losses from active hurricane
seasons over the past few years have driven
insurance companies to pass on their expenses
to urban homeowners and businesses alike.
Berkshire Hathaway’s insurance subsidiaries,
for example, lost $3.4 billion from the 2005
U.S. hurricane season.21

Several corporate groups are now focusing
on risk management, including disaster mit-
igation. The American Insurance Group, Inc.
released a statement saying that it would
develop projects to keep greenhouse gases out
of the atmosphere—following $2.1 billion in
insured losses from hurricanes in 2005. The
Corporate Network for Disaster Response,
formed in 1990 in the Philippines, is a net-
work of 29 businesses groups and corporate
foundations that works toward disaster mit-

igation and prevention, conducts disaster
assessments, delivers relief supplies, and mobi-
lizes post-disaster donations.22

But business investments in disaster pre-
vention are often predicated on the govern-
ment’s abilities to keep crucial infrastructure
(such as electricity and water) online. Losses
from power disruptions following a natural dis-
aster can account for as much as 40 percent of
the total insured loss for businesses, according
to a report by the Lawrence Berkeley Labo-
ratory. If a business suspects that there is a
good chance that the electric utilities and
water supply will be nonfunctional for a con-
siderable time after a hurricane hits its area, it
will be discouraged from taking preventative
and protective measures because it will be
unable to operate without vital services.23

Climate Change in the City
Urban disaster risk management and plan-
ning require a discussion of climate change for
two reasons: first, cities produce large amounts
of greenhouse gases and, second, they will
be considerably affected by climate change. 

The vast majority of the world’s carbon
dioxide emissions can be traced to cities, even
though cities cover only 0.4 percent of Earth’s
surface. We are already seeing hints of the
ways that climate change will affect cities by
amplifying natural hazards: since 1880, the
duration of heat waves in Western Europe has
doubled and the number of unusually hot
days in the region has nearly tripled, accord-
ing to the Swiss Federal Office of Meteorol-
ogy and Climatology. And the U.N.
Environment Programme estimates that the
devastating heat wave that hit Europe in
2003 meant that climate change effects cost
the world $60 billion in that year alone—up
10 percent from the previous year.24

Several models show the potential impacts
of sea level rise on specific cities, some of
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which are already occurring. New Orleans is
losing coastal wetlands to rising seas at a rate
of one and a half football fields each hour.
Boston is slated to be significantly affected by
climate change by the end of this century,
according to a 1997 U.S. Environmental
Protection Agency estimate, given that sea
level is already rising by 28 centimeters (11
inches) per century and is likely to rise another
56 centimeters by 2100. In New York City,
sea level rise could affect the city’s water sup-
ply by increasing the salinity of the water
drawn in by a pump station on the Hudson
River. Worse, the pump station is most needed
during drought periods, when the salinity
problem will be at its worst. It could cost
between $224 million and $328 million to fix
this problem.25

Some countries are already implementing
projects to deal with climate change effects.
People in the Netherlands have built amphibi-
ous houses that bob up and down on sturdy
piles as water level changes. In Venice, the
adjustable barriers of the controversial MOSE
project (from Modulo Sperimentale Elet-
tromeccanico) seek to prevent tidal flooding
that currently engulfs the city’s tourist center
50 times a year—a phenomenon that would
worsen with sea level rise—despite concerns
from environmentalists that the project will
have a negative effect on water exchange with
the surrounding Adriatic Sea.26

Yet most people who will be affected by sea
level rise live far from Venice or the Nether-
lands. With a one-meter rise in sea level, for
example, Bangladesh stands to lose 17.5 per-

cent of its country, and 13 million people
there would be affected, while Egypt and
Viet Nam would each need to tend to 8–10
million displaced residents. Of the 33 cities
projected to have at least 8 million residents
each by 2015, some 21 are coastal cities that
will certainly have to contend with sea rise
impacts, however severe they may be.27

There are also projects under way to draw
down the impacts that cities have on global—
and local—climates. Preserving and encour-
aging tree cover and green space are two
important actions that can cool local climates
and help absorb greenhouse gases. (See also
Chapter 5.) Cities around the world vary
widely in the amount of green space that
they have per capita. Nearly 42 percent of Bei-
jing is covered with greenery right now, for
example, and efforts are under way to bring
that figure to 45 percent by 2008.28

In Chicago, Mayor Richard Daley has
taken a position of great leadership in
strengthening the environmental attributes of
the city. He oversees the planting of about
30,000 trees each year and has added 500,000
trees to the city since he took office in 1989.
Despite efforts by the Casey Trees Founda-
tion and other dedicated urban forestry
groups, this is not the case in Washington,
DC: whereas trees used to cover about one
third of the city, they now cover just one
tenth of the area. This is due primarily to
the loss of 64 percent of the heavy tree cover
between 1973 and 1997. During these years,
there was an increase in storm water runoff,
more frequent basement flooding, and more
sewer backups.29

In the absence of national leadership on cli-
mate change issues in the United States, the
popularity of two relatively new initiatives—
the Clinton Climate Initiative and the US
Mayors’ Climate Protection Agreement—
indicates that some city governments are
committed to reducing greenhouse gas emis-
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In the absence of national leadership
on climate change issues in the United
States, some city governments are
committed to reducing greenhouse
gas emissions independently.

    



sions independently. Riding on a “greater
sense of urgency” about climate change, the
Clinton Initiative is leading a coalition of 24
major cities that have joined together to share
ideas on how to limit greenhouse gas emis-
sions and bargain for cheaper energy-effi-
cient products. The Initiative is targeting 40
cities—each with more than 3 million inhab-
itants—that are responsible for 15–20 percent
of the world’s total emissions.30

Seattle Mayor Greg Nickels began the US
Mayors’ Climate Protection Agreement the
day that the Kyoto Protocol on climate
change came into force—without the United
States as a signatory. Buoyed by the convic-
tion that cities and towns across the country
could lead the way in tackling this global
problem, despite the federal government’s
decision not to engage with the issue on an
international level, Nickels asked mayors to
pledge that they would take local action to
meet or exceed the targets set out by the
Kyoto Protocol. By early October 2006, less
than two years after the program launched,
313 mayors—representing constituencies of
over 51 million Americans—had signed up.31

Government’s Key Role
Even with modeling systems and weather
stations available in some parts of the world,
it can be difficult to tell exactly when an
abnormal weather-related hazard becomes a
life-threatening emergency. Heavy down-
pours are characteristic of the monsoon sea-
son in Mumbai, India’s seaside financial
capital. But at some point on July 26, 2005,
a day when well more than 60 centimeters
(two feet) of rainwater inundated the city, the
summer storm gave way to disaster. The com-
muter train lines, which crisscross Mumbai
like pulsing veins, stopped. Office workers
drowned in their cars on their way home.
Eighteen slum dwellers made homeless by

the floods were trampled to death the next
day, caught in a panicked mob after rumors
of a tsunami or flash flood circulated among
those seeking higher ground.32

Two key mistakes by the Mumbai gov-
ernment left the city, and especially the 92
percent of its residents who live in slums,
vulnerable to floods during heavy monsoon
rains: First, garbage overwhelmed the archaic
sewer system, plugging pipes designed to
funnel water out of the city. Second, this
bathtub effect was exacerbated by develop-
ment over mangrove swamps at the city’s
edge, which demolished the natural flood
protection the forests had once provided.
Mumbai’s experience serves as a warning: we
need to protect and enhance existing envi-
ronmental assets around cities, while also
planning infrastructure to meet the needs of
growing populations.33

Many cities expand in size and geographic
extent in ways not planned or expected by
government officials. They have populations
that far exceed the capacity of existing infra-
structure networks, which creates dangerous
conditions. Densely packed settlements can
prove deadly, as their layout often inhibits
effective evacuation in an emergency. Jane
Pruess, a planner who visited Sri Lanka after
the 2004 tsunami, observed that there seemed
to be higher fatality rates in high-density
neighborhoods that had narrow, interrupted
lanes and alleys. Some 10,000 people died in
one community in Sri Lanka alone, in part
because of densely packed, poorly constructed
residential and commercial buildings and very
narrow paths for movement. As density
increases, an individual’s feeling of control
over risk can fade, because there are so many
unprotected shelters surrounding any one
particular dwelling that damage could spread
easily from one shelter to the next.34

Risk can also increase as housing and crit-
ical infrastructure extend away from dense
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areas toward more risky open land. In Lon-
don, a new business and commercial center
is being built in the former docklands area,
which is at greater risk to storm surges than
other parts of the city. In Santa Tecla, El Sal-
vador, a national court order overruling
municipal law allowed a developer to build
new housing on a risky slope, which later
slid during an earthquake, killing those living
below the development.35

Indeed, many people would blame the
most tragic “natural” disasters that have
occurred in cities on lax government policies
or oversight. After the devastating floods in
Mumbai, Gerson D’Cunha, founder of civic
group Agni (Fire), said: “The past has caught
up with us, about which little can be done. It
is bad weather that has caused part of the
tragedy, but it is bad government policy that
has compounded the bad weather.” Mumbai
is one case in which quick growth of the city
led to the disaster management agency being
unable to provide basic supplies and services
for residents—this is common among rapidly
expanding cities. In other cases, cities grow
together and merge without effectively inte-
grating their disaster agencies. This leads to
confusion and an inability to coordinate aid.36

One group that aims to support such over-
stretched local authorities is CITYNET, a
20-year-old network for local authorities that
promotes sustainable urban improvement ini-
tiatives in the Asia-Pacific region. It maintains
a Web site where its 63 member cities and 40
member organizations can offer and ask for
assistance after a disaster—such as the
tsunami, which affected Colombo and
Negombo in Sri Lanka, and the 2005 Pak-
istan/Kashmir earthquake that affected Islam-
abad. After the tsunami, CITYNET was the
first international organization to dispatch
local government officials to assist with plan-
ning and water purification in Banda Aceh,
where a third of the municipal staff had died

during the disaster. And in Sri Lanka,
CITYNET facilitated the construction of two
community centers using donations from cit-
izens in Yokohama, a member city in Japan.37

Another important way that local and
national governments can encourage appro-
priate disaster risk management in cities is
by writing legislation to mandate the estab-
lishment of preparedness and risk reduction
activities. When Hurricane Mitch hit Central
America in 1998, killing at least 11,000 peo-
ple in 10 countries, it sparked the introduc-
tion of several new pieces of legislation on
disaster management in the region.38

Box 6–4 spotlights a few of the notable
examples of how disaster preparedness, pre-
vention, and mitigation can save lives and
protect property. Other important experi-
ences specifically demonstrate the financial
benefits of investing in preparedness: The
Philippines government has put in place a
variety of preventative measures against floods
and volcanic mudflow, with benefits amount-
ing to 3.5–30 times the projects’ costs. Sev-
eral studies have also calculated the savings
that could have been realized if preventa-
tive measures had been taken. In Dominica
and Jamaica, for instance, if projects to pro-
tect schools and ports had been put in place,
the countries could have avoided hurricane
losses in 1979 and 1988 that were two to
four times the cost of the mitigation projects.
The U.S. Geological Survey has estimated
that economic losses worldwide from natural
disasters in the 1990s could have been
reduced by $280 billion if just $40 billion
had been invested in preventative measures.39

Simple Solutions
Lovly Josaphat lives in Cité Soleil, the largest
slum in Haiti’s capital city, Port-au-Prince.
Speaking to writer Beverly Bell, Josaphat
described the confluence of problems in the
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slums: “When it rains, the part of the Cité I
live in floods and the water comes in my
house. There’s always water on the ground,
green smelly water, and there are no paths.
The mosquitoes bite us. My four year old has

bronchitis, malaria, and even typhoid now.…
The doctor said to give him boiled water, not
to give him food with grease, and not to let
him walk in the water. But the water’s every-
where; he can’t set foot outside the house
without walking in it. The doctor said that if
I don’t take care of him, I’ll lose him.”40

Millions of people live today in conditions
similar to those described by Josaphat. Eco-
nomic poverty prevents them from buying
nutritious foods or medicine and from recov-
ering belongings lost during disasters. And so
they must cope with the risk they are exposed
to any way they can. (See Box 6–5.)41

At the same time, there are plenty of inspi-
rational examples of people helping them-
selves, their neighbors, and even strangers
to better prepare for everyday urban disasters
and major disasters to come. Around the
world, neighborhoods and communities rou-
tinely come together to learn about the risks
they face and to forge social networks that will
protect them in a time of disaster. On Tuti
Island, in the center of Sudan’s capital, Khar-
toum, residents set up communication,
health, and food committees each flood sea-
son. River patrol volunteers warn residents
about rising water levels and organize search
and rescue teams when necessary. In Santa
Domingo, capital of the Dominican Repub-
lic, residents are often exposed to earthquakes
and hurricanes, as well as routine environ-
mental health risks from uncollected trash. Six
organizations formed a household community
waste collection business, addressing a sig-
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Medellin, Colombia: After a devastating
landslide engulfed the city in 1987, killing
500, local people and government workers
used the Colombian National System for
Disaster Prevention and Response to edu-
cate and collect financial commitments,
creating a safer living environment and
integrating risk management strategies
into development plans.The number of
landslides in Medellin decreased from 533
in 1993 to 191 in 1995.

China: The government invested $3.15
billion on flood control measures over
four decades in the late twentieth century,
averting possible flood-related losses of
about $12 billion. Despite a near-tripling in
the country’s population, from 555 million
in 1950 to 1.3 billion in 2005, deaths from
flooding dropped from 4.4 million people
in the 1930s and 1940s to 2 million in the
1950s and 1960s and finally down to
14,000 in the 1970s and 1980s.

Seattle: Seattle Project Impact, a public-
private partnership formed by the city
government in 1998 and funded by the
Federal Emergency Management Agency
until 2001, retrofitted schools, taught resi-
dents about earthquake risks, and mapped
earthquake and landslide hazards in the
metro area.When a magnitude 6.8 earth-
quake hit Seattle in February 2001, no 
students were injured at the retrofitted
schools nor was there damage to the 300
homes that residents had retrofitted with
guidance from the initiative.

SOURCE: See endnote 39.

Box 6–4. Selected Examples of 
Disaster Prevention Projects

Economic losses worldwide from 
natural disasters in the 1990s could
have been reduced by $280 billion 
if just $40 billion had been invested 
in preventative measures.
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“We are always trying to improve, little by little,
step by step, in order to become more secure.”
This statement by a slum dweller living in San
Salvador characterizes the coping strategies
used to deal with disasters and risk. Coping
strategies have mainly been studied in rural
areas, especially in relation to droughts, where
disaster and development specialists have
learned to appreciate their value. However,
there seems to be comparatively little interest
in coping strategies in urban areas.This is unfor-
tunate, as poor households’ views and actions
regarding disasters and risk can yield important
insights for restructuring development aid.

Interviews with 331 people living in 15 
disaster-prone slums in El Salvador showed a
grand diversity of coping strategies to reduce
risk: slum dwellers build retaining walls with old
car tires; they remove blockages from rivers
and water channels; they take jobs outside their
own settlement to avoid the effects of local dis-
asters; they temporarily move their families to
the highest room in their dwelling; or they 
create communication structures for early
warning.They also adopt emotionally oriented
strategies, such as relying on their faith or 
simply accepting their high risk.

But coping strategies go beyond reducing
risk: they also include self-insurance—security
systems created during “normal” times to 
help gain access to financing sources or other
recovery help in the event of a disaster.
An example of self-insurance is to buy and
maintain physical assets, such as construction
materials, that can easily be sold if needed.
Other examples of Salvadorans’ self-insurance
include having many children, putting money
“under the mattress,” encouraging family mem-
bers to move to the United States, joining 
religious institutions (which offer help after 
disasters), and contributing to community
emergency funds.

In the slum communities visited, self-insur-
ance appears to play a more significant role than
formal insurance. Only 26 of the 331 people

interviewed had access to the Salvadoran social
security system. Property insurance is not avail-
able. However, while there is a general concep-
tion that slum dwellers do not have a culture 
of insurance, some cases showed the contrary.
Through deals with entrepreneurs, residents can
obtain certificates of employment that enable
them to pay into the social security system,
even though they are not formally employed.

Most intriguingly, the research revealed that
households spend an average of 9.2 percent
(ranging from 0 to 75 percent) of their income
on reducing disaster risk (about $26 out of an
average monthly income of $284).This is in
addition to construction materials that are
obtained for free, family members’ free labor,
the opportunity costs of the considerable 
time spent on risk reduction, and the negative
impacts of some coping strategies (such as 
high interest paid to informal money lenders).

Post-disaster expenses add up as well:
replacement of belongings washed away during
floods and landslides, recovery efforts, tempo-
rary income losses, and the gradual loss of
investments put into the incremental building
of housing and community infrastructure. If the
“little-by-little, step-by-step” development pro-
cess of slums cannot keep pace with the fre-
quency of disaster impacts, then the outcome
can be increased insecurity and “poverty traps.”

Current urban coping strategies are impor-
tant for sustainable settlement development,
but they appear to be less deliberate, not as
effective, and more individually oriented than in
rural areas, with a stronger focus on housing
construction and land issues. It is crucial that
development efforts encourage—and eventu-
ally scale up—strategies that increase
capacities to manage urban disasters and disas-
ter risk in the short and the long term.Where
these do not exist, alternative mechanisms
could be offered.

—Christine Wamsler
Lund University, Sweden

SOURCE: See endnote 41.

Box 6–5. Coping Strategies in Urban Slums

       



nificant risk and uniting diverse groups of
residents around a common cause.42

Innovative visual techniques have been
developed to learn about risk in community
meetings. Risk-mapping activities, for exam-
ple, can be used as a simple tool to calculate
how far community members must travel to
reach safety. Traditional stories can be turned
into plays and songs about how to reduce risk
and can provide memorable messages about
disaster preparedness. One such project uses
a Vietnamese story about a mountain genie
and a storm genie, in which the mountain
genie emerges victorious despite the storm.43

Simple technological applications of risk
reduction are available as well. Dr. Ahmet
Turer has invented a way of decreasing excess
waste while also reducing the number of dan-
gerous buildings in Turkey, where 95 percent
of the population lives in an earthquake-
prone area and half of the buildings in the
four largest cities are masonry houses. He
has designed a way to convert old tires into
wall reinforcements, with only a sharp knife
needed to install the improvement. He plans
to use media connections to broadcast videos
of the technology at work in an earthquake
simulator. Encouraging the construction of
safer housing and shelter by using locally rel-
evant disaster-resistant construction tech-
niques can have the dual effect of making
such shelters safer for the inhabitants while
also providing an example of construction
methods that others in the city will see and
hopefully adopt.44

Three celebrated techniques for support-
ing self-help are microfinance, microcredit,
and microinsurance. These financial tools
enable those with limited income or assets to
safely save money or gain access to capital.
(See Chapter 8.) Under microcredit schemes,
a group of community members will pay dues
to a shared account at regularly scheduled
meetings and then take turns withdrawing

from the account to begin a business or cover
unexpected expenses. Likewise, microinsur-
ance works by pooling risk either at the com-
munity level or through existing insurance or
microfinance companies. 

With only 1–3 percent of families in low-
and middle-income countries carrying insur-
ance against natural disasters compared with
30 percent in high-income countries, and
with only 2 percent of natural disaster losses
in developing countries covered by insurance
compared with half the costs in the United
States, microinsurance is a promising—and
relatively new—way for poor people to cover
losses of livestock, crops, and belongings in a
natural disaster. When implemented before
disaster strikes, microcredit and microinsur-
ance schemes can effectively reduce financial
risk—which in turn can lead to reduced risk
and quicker recovery.45

While this combination is often associated
with rural areas in developing countries, it is
applicable to urban regions and industrial
countries as well. Grameen Bank founder
Muhammad Yunus, writing just after Kat-
rina struck New Orleans, pointed out that
“economic apartheid had created deep
inequalities and resentment,” in the area. He
noted that before the hurricane, groups in
New Orleans were exploring starting a micro-
credit program and planning to introduce
entrepreunership training programs into local
high schools.46

In Bhuj, India, a city severely affected by
an earthquake in 2001, around 12 percent of
the population is now covered, directly or
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Microinsurance is a promising—and
relatively new—way for poor people
to cover losses of livestock, crops,
and belongings in a natural disaster.

    



indirectly, through a microinsurance scheme
run by the All India Disaster Mitigation Insti-
tute. Most policyholders are microenterprise
owners with annual incomes of $520–650,
paying premiums of less than $2 per year.
There are concerns, however, about the via-
bility of this and other microinsurance
schemes, since many members of a single
community may be affected by a disaster,
meaning they will simultaneously require cap-
ital to pay for health services and rebuild
their livelihoods.47

From Information to Action
The images of disaster victims that we see are
invariably taken in the aftermath of a cata-
strophe: houses and roads in disarray, people
hurt and traumatized. It is easy to forget that
those affected often had no warning. They
were at work, at school, cooking dinner,
socializing, sleeping—going about their
everyday lives. Sometimes, if the hazard is a
weather event, warnings can be issued with
time to prepare. Less frequently, the warnings
are carried beyond the reach of technology—
by mouth, on motorbike—to those in the
most precarious situations. But often, there
is simply no warning.

The range of technology available to give
urban warnings varies drastically by country.
China recently established its first permanent
digital earthquake monitoring network in
Shanghai, hoping to avoid a repeat of the
devastation caused by the 1976 Tangshan
earthquake, which measured 7.8 on the
Richter scale and claimed at least 242,000
lives. But many officials in countries in Africa,
Asia, and Latin America struggle with little
more than out-of-date and incompatible
paper maps.48

Recognizing the discrepancies in the capa-
bilities of various warning systems, several
innovative programs are maximizing the assis-

tance of technologies that can be used glob-
ally. The International Charter on Space and
Major Disasters, initiated in 1999, allows
qualified rescue and security personnel to
request images taken from space of regions
experiencing a disaster. The charter has been
activated 85 times, including during urban
floods that displaced 60,000 people in Dakar,
Senegal, as well as in Prague in 2006, when—
thanks to government preparations—floods
created less devastation than in earlier years.
While the International Charter cannot be
invoked for disaster risk reduction needs, plan-
ners can anticipate having its valuable resources
available to speed disaster response.49

In some cases, information is available but
is not disseminated in time for action to be
taken. An example that planners hope will
never be repeated comes from the Democratic
Republic of Congo, where a vulcanologist
named Dieudonne Wafula sensed in 2002
that an eruption of the Nyiragongo volcano
overlooking the city of Goma was imminent.
He sent e-mails to international experts a
week before the eruption, giving them per-
tinent information, and then also contacted
local authorities, all of whom failed to act
on the information. More than 100 people
were killed and 300,000 displaced as lava
filled the streets, cutting the city in half.50

While many cities still lack disaster man-
agement plans, including for temporary shel-
ter and evacuation, some are proactively
addressing their vulnerability to natural haz-
ards. Shanghai, for example, has begun to
build a system of public earthquake shelters.
These are located above ground, away from
tall buildings, and will have water and power
supply systems as well as wireless communi-
cation capabilities.51

Implementation can be as crucial as plan-
ning, however, and complex operations such
as evacuations must be carefully considered.
When Hurricane Rita threatened Houston
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less than a month after thousands of people
in New Orleans suffered through botched
emergency management, officials in Texas
pledged that they had improved evacuation
systems. But with the city depending on most
residents to provide their own means of evac-
uation, Houston’s highways proved to be
hazardous and frustrating: swarmed with traf-
fic jams, drivers struggled against serious fuel
shortages. The evacuation turned fatal when
a bus caught fire in the traffic jam and 23
elderly patients died.52

Compare this with the standard experi-
ence of a Cuban awaiting the approach of a
hurricane. Three days before the storm is pre-
dicted to make landfall, Cuban forecasters
issue national warnings and begin to check
state-run shelters. Localized warnings are tar-
geted to high-risk areas, and residents—who
learn hurricane preparedness in school and
practice evacuation drills each hurricane sea-
son—evacuate to shelters within 12 hours of
the storm’s predicted arrival. Neighborhoods
are cleared of debris and houses boarded up,
per national legal requirements. Similarly, in
Jamaica volunteers forge the crucial link
between national warnings and local action by
calling residents on cell phones, checking
water levels, and borrowing vehicles to evac-
uate incapacitated neighbors.53

Government preparedness alone will not
easily reduce vulnerability and risk, nor will
purely grassroots efforts. The best instances
of sustainable risk reduction come through
effective partnerships and open communica-
tion. As American journalist Ted Koppel pro-
claimed, “we need to begin setting up a
network that reaches from the federal gov-
ernment to the state level, from the states to
the cities and townships and from every
police, fire and sheriff’s department into each
and every neighborhood.” And in the absence
of such a network, we need a grassroots ini-
tiative that will unite neighbors, involve the

private sector, and translate needs upward to
the government.54

Until that happens, we are at risk of repeat-
ing the past. Just hours after the 1906 earth-
quake struck the San Francisco Bay area, the
Oakland Tribune published this statement: “It
may be a thousand years before there is such
another disturbance in this locality, but the
consequences of this one is an admonition not
to repeat the errors of the past.” Nearly 100
years—and countless disasters—later, speak-
ing just days after the 2004 Indian Ocean
tsunami, U.N. Under Secretary-General Jan
Egeland reiterated the need to learn from
past calamities: “The best way to honor the
dead is to protect the living. Good inten-
tions must be turned into concrete action.”55

Both statements are testaments to the
immense amount of work that remains to be
done in order to protect cities from future
disasters. As we witness each year, natural dis-
asters continue to occur, in both expected
and unexpected locations. Though our
knowledge of and ability to predict natural
hazards grows constantly, there is much still
to learn. Our ability to monitor and com-
municate these hazards and their effects only
provides us with a clearer picture of the dev-
astation wrought by natural forces around
the globe, and that information must be
communicated in such a way that it inspires
action. Maxx Dilley, a geographer with the
Disaster Reduction Unit at the U.N. Devel-
opment Programme, points out that hazard
information must be targeted to planners
and disaster managers: “What you need are
planner-friendly common views, as opposed
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to highly specialized scientific papers.”56

As the population of many cities around
the world continues to soar, the vulnerabil-
ity of their infrastructure and inhabitants will
grow as well unless measures are consciously
taken to avoid a “business-as-usual” approach
to disaster risk management. 

Urban disaster risk reduction goes hand-
in-hand with the aims of poverty reduction,
and it can easily be linked to international
efforts to achieve a better standard of living
for the growing number of urban dwellers
struggling to make ends meet. A central tenet
of slum improvements, for example, should
be the locally appropriate provision of better
sanitation and shelter, improvements that
will prevent small-scale natural hazards from
sparking urban disasters.

Among the myriad other actions that gov-
ernments, organizations, businesses, and indi-
viduals should set as priorities to reduce
disaster risk are the following: 
• Foster a “culture of prevention” where dis-

aster prevention, preparedness, and miti-
gation are streamlined into all planning
and budgeting processes.

• Direct special attention to the urban poor
in developing countries—those who are
most at risk. Focus on efforts that will work
simultaneously toward poverty alleviation
and sustainable development.

• Protect and enhance environmental assets
as a means of risk reduction. Take cli-
mate change and its effects on cities seri-
ously, as millions of people are already at

risk because of it.
• If a city, neighborhood, business, or fam-

ily has not already done so, plan ahead.
Any disaster management and planning
done prior to the onset of a natural hazard
will give those affected a crucial head start
on recovery.
In January 2005, more than 160 gov-

ernments and 40,000 individuals met in
Kobe in the Hyogo section of Japan for the
World Conference on Disaster Reduction,
less than a month after the tsunami that
devastated Thailand, Indonesia, and other
nations in the region. At the end on the
meeting they signed the Hyogo Framework
for Action 2005–2015: Building the
Resilience of Nations and Communities to
Disasters. The national governments that
signed on are expected to actively work
toward disaster risk reduction and to pub-
lish the results of their efforts through the
convening body, the secretariat of the Inter-
national Strategy for Disaster Reduction.57

The Hyogo Framework clearly links dis-
aster risk reduction to sustainable develop-
ment, stating that disasters “pose a major
obstacle” to development goals, especially in
Africa. Many cities have suffered significant
setbacks to development projects and social
programs when disasters destroyed infra-
structure or when resources had to be trans-
ferred to fund recovery efforts. In this way,
disasters can hit cities twice as hard—inca-
pacitating people and the city systems that
serve them and stalling or reversing work
toward a better future.58

When a natural hazard hits an urban area,
disaster does not have to automatically fol-
low. In many cases, the knowledge and
information needed to understand hazards
and decrease social and environmental vul-
nerability already exist. For example, a new
operational framework guides aid agencies
on how to best incorporate disaster risk
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reduction into housing and settlement
development projects. It recommends ways
to build safe housing, generate income
through local risk reduction, make housing
affordable to the most vulnerable families,
and develop financial tools to sustain the aid
agency itself.59

As cities swell in size, converting such
information into mitigation, prevention, and
preparedness projects will have significant
benefits for city officials and for the residents
they serve. Governments, the private sector,

communities, and individuals have the oppor-
tunity—and indeed, the responsibility—to
genuinely commit to reducing urban disaster
risk. With such a commitment, lives can be
saved and property protected. 

Efforts to increase disaster resilience should
begin at home, but they cannot end there.
Effective urban disaster risk management
hinges on advocacy for risk awareness, good
governance, proper technical and commu-
nication infrastructure, and the empower-
ment of all those who are at risk.

STATE OF THE WORLD 2007

129

Reducing Natural Disaster Risk in Cities

    



STATE OF THE WORLD 2007

When water levels in the Ciliwung River
begin to rise, residents in flood-prone districts
in Indonesia’s capital, Jakarta, brace for the
coming disaster. As water gates in Depok and
Manggarai reach capacity, those who have
been warned gather their belongings to higher
ground, where they wait out the flood on
second stories and rooftops. Trash from pol-
luted rivers and diseases, including diarrhea
and fever, spread rapidly with the rising flood-
waters. People living in riverbank slums suffer
the worst consequences: floods could spell
the loss of their homes or even their lives.

This scenario is all too common in Jakarta’s
78 zones regularly affected by flooding. With
40 percent of its land below sea level and 13
rivers flowing through it, this city of 8.4 mil-
lion people on the marshy northern coast of
Java has long struggled with floods. Neighbor-
hoods such as Kampung Melayu, Jatinegara,
and Cawang experience yearly inundation—
often just a few feet, but sometimes as deep 
as several meters. According to one riverbank
resident, who works in a small kiosk in front
of his house, “many people prefer to live here
even though they must evacuate at least twice
a year.” 1

The problems have intensified with rapid
urbanization and development. Construction
along the riverbanks has destroyed native
vegetation in many areas, leading to erosion
and silting of the riverbeds. As a result, sec-
tions of the Ciliwung, the city’s largest river,
have been reduced to a fraction of its original
width and depth. And as more area is covered
by cement and asphalt, less rainwater is able to
seep into the ground, so it runs into the river.
In 2002 Jakarta experienced the worst floods
in recent history; they affected over half the
city, forcing some 300,000 people to flee
their homes and leading to at least 30 deaths.2

While deterioration of the watersheds that

feed the rivers has increased flooding pres-
sures, water quality has also become a serious
problem. With 14,000 cubic meters of house-
hold garbage and 900,000 cubic meters of
industrial waste emptied into Jakarta’s rivers
each year, and with riverfront inhabitants
using it for laundry, bathing, and their own
human waste, the Ciliwung has been called
the “longest toilet on Earth.” 3

The Ciliwung crosses several jurisdictional
borders, beginning its 117-kilometer journey
in the highlands of Bogor before winding 
its way down to the ocean. Much of the
increased runoff is due to development in the
high altitudes of Bogor, Puncak, and Cianjur.
In some areas, flooding is most pronounced
when heavy rainfall occurs in these upstream
areas, even when skies are clear in the capital.
In 2005 the Jakarta government offered to
help neighboring districts improve river man-
agement and protect water catchment areas
that soak up rainfall and prevent erosion.4

Several major initiatives to improve urban
river management are now under way. In
2004, the Department of Public Works began
construction of a 24-kilometer canal known
as Banjir Kanal Timur to act as a floodplain
for the city’s northern and eastern sections.
The Ministry of Forestry has begun rehabili-
tating 17 river catchment areas across the
islands of Java and Sumatra as part of its
$1.6-billion reforestation program, including
key areas surrounding the Ciliwung. An
improved early flood warning system and
emergency response plan is being developed
for the Ciliwung and Cisadane Rivers. Com-
munity groups are involved in reforestation
and preservation of undeveloped land in areas
such as the historic Condet district of Jakarta;
others have volunteered to scour sections of
the Ciliwung for trash, to demonstrate the
importance of keeping the river clean.5
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The Indonesian
government estab-
lished a partner-
ship with Dutch
counterparts in
2002 to devise
an “integrated”
river manage-
ment plan to
address flood control, water
quality, and the social issues related to river-
bank encroachment. The Dutch government
has helped finance projects to map the bor-
ders of the Ciliwung, reconfigure human
settlements and public spaces near the rivers,
and improve water quality through better
waste management.6

The Bidara Cina neighborhood, which had
benefited from the internationally recognized
Kampung Improvement Program to improve
living conditions in low-income urban neigh-
borhoods, is now the site of a pilot project to
test the new river management scheme. This
has introduced dikes, roads, sanitation facili-
ties, and improved drainage systems. Efforts
to move residences away from the banks of
the river have met with less success, however.7

Low-income settlements along the rivers—
often singled out by officials as a source of
riverbank encroachment and pollution—are
commonly most affected by floods. Although
the government budgeted $45 million in
2005 to develop low-income housing, this
number falls far short of what is needed. Relo-
cation has proved to be highly contentious, 
as residents question compensation levels and
the housing alternatives offered. Many urban
poor are not eligible for compensation
because they lack official land rights and legal
residency status.8

In some instances people receive eviction
orders at short notice, despite having lived in

a location for
decades. Com-
munity groups
charge that 
all too often
informal settle-
ments are simply
destroyed and
that residents 
are frequently
abused by secu-

rity forces in the process, displacing thousands
of people without providing viable alterna-
tives. In Muara Angker, local fishers orga-
nized to oppose their proposed resettlement,
claiming that officials turned a blind eye to
the real culprits—upscale apartment com-
plexes and golf clubs built in adjacent areas.9

Having only just emerged from three
decades of authoritarian rule and a rocky
transition period, Indonesian citizens still
mistrust the government, and corruption
remains a serious problem. Many community
organizations question the sincerity of the
government’s commitment to achieving an
integrated solution. They claim that the gov-
ernment inconsistently enforces and imple-
ments the river management plans by focusing
on informal settlements and domestic sources
of pollution rather than on commercial con-
struction and industry polluters, which provide
government revenue. Groups also maintain
that participatory processes intended to foster
trust and bottom-up approaches are domi-
nated by elite members of the community and
that the large-scale, high-cost projects bring
opportunities for corruption. Given the slow
rate of progress, it is no surprise that many
Jakartans remain skeptical.10

—Biko Nagara
International Policy Studies,
Stanford University, Stanford, CA
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Mumbai has the distinction of having almost
half its population of more than 12 million
living in slums or informal settlements. Today,
these very slums are pioneering a new con-
cept: policing with people’s involvement.1

Commissioner of Police A. N. Roy says
that slums do not get the attention they
deserve from any part of the government,
including the police. “Do we assign 50 per-
cent of our resources to policing slums even
though they make up half the population?”
he asks. He also points out that the majority
of crimes do not take place in slums. Most 
of the complaints registered with the police
are not offences that would come before a
court—minor scuffles and disagreements,
often over things like the common water tap,
or a fight between children, or a drunken
husband beating up his wife.2

Roy believes that policing needs to be
customized, which led him to the idea of
slum panchayats—a Hindi word for council
of five respected elders chosen and accepted
by a village to take decisions on key issues. As
slum dwellers needed ways to handle minor
offences, and as the police do not have the
resources to fully meet this need, he thought
the best solution was to get slum dwellers to
devise their own policing.

As Roy considered what should be done,
he met with A. Jockin, president of the
National Slum Dwellers’ Federation (NSDF).
Together they came up with ideas on how to
involve the community. The police, Jockin
says, were generally unresponsive to the issues
that concerned slum dwellers. They were also
particularly indifferent to women’s concerns
and often refused to entertain complaints
brought to the police station by women.3

“We felt we should find a way to involve
women in this attempt to change the policing
system in slums,” says Jockin. With this as a

central thought, in 2003 Roy and the NSDF
launched the slum panchayats in Pune, 170
kilometers southeast of Mumbai, where Roy
was Police Commissioner at the time. The
first slum panchayats in Mumbai were estab-
lished in October 2004.4

A slum panchayat has 10 members: 7
women and 3 men. In addition, the local
“beat cop”—the police officer assigned to the
area by the local police station—also becomes
a member. Roy believes that women are bet-
ter equipped to deal with disputes than men,
which explains why women are in the major-
ity in the panchayat. Jockin concurs: “We felt
if women were involved, this would not just
empower them but also bring about an attitu-
dinal change in the community.” He adds
that NSDF and its alliance partner, Mahila
Milan (Women Together), chose the mem-
bers of the panchayat to ensure that they
were viewed as credible and approachable.5

Each panchayat covers a population of
roughly 10,000. Every member of the pan-
chayat is given an identification card. The
panchayats have the authority of law and
moral authority in the community. Roy notes
that they really are in a position to resolve
disputes, many of which are not crimes but
could become so if they were not resolved.6

Thirty-four-year-old Malti Ambre is a
member of the slum panchayat in Mankhurd,
a northeastern suburb of Mumbai. This
mother of three, who has studied only up to
grade seven, says that the panchayat in her
area has reduced petty crimes “hundred per
cent.” Proudly displaying her identification
card, Ambre says that the presence of women
has made a difference because “women are 
at home for 24 hours and they know what is
going on in the slum.” One of their main
achievements, she says, is closing down the
illicit liquor dens despite resistance from the
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men and even from 
some of the local police. “Our men would
drink away all they earned at these dens and
then come home and beat up their wives,”
she says.7

Explaining how the panchayat works,
Ambre says that they summon both sides
involved in a dispute, listen to both points of
view, and then work out a compromise. They
also explain to those involved in the dispute
the benefits of reaching a settlement in the
panchayat instead of registering an official
complaint with the police. The latter would
involve a great deal of expense, as the matter
would go to court and would take much
more time to settle. Most of the complaints
that come to the panchayat have to do with
minor disagreements between people or
within families.8

In 2005, the police and the nongovern-
mental groups involved in this experiment
took stock. “All the panchayats were not
functioning effectively. In fact, out of 131,
only 81 were working well,” admits Roy. In
the more efficient ones, however, the number
of offences registered with the police had
declined noticeably. “There is general har-
mony in the community and the difference is
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palpable. This is more important than crime
statistics,” says the Police Commissioner.9

The other important “collateral benefit,”
according to Roy, is the change in the atti-
tude of the slum dwellers toward the police.
This has happened because both sit at the
same table, unlike in the past, when the slum
dwellers would have to plead with the police
to register their complaints. The panchayat
has also made the police realize that more
effective policing was possible through such
collaboration. Roy adds that without the
active participation of groups like NSDF, 
the slum panchayat would not work. In 
addition, notes Jockin, the panchayats have
shown how community women can change
the policing system.10

“One test of success,” says Roy, “is that
some of the slum women call me directly. 
The confidence they now have is one of the
biggest successes. This is democracy working
at the grassroots. The panchayats should
function like people’s committees. The police
should just facilitate.” 11

—Kalpana Sharma
Deputy Editor, The Hindu, India
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Unoma is nine years old. She lives in Asaba,
Nigeria. Her home, next to the River Niger,
is one small room in a low-income settlement
shared with her unmarried aunt and five other
girls. Four other families share the house.
Unoma and her neighbors have no access to
clean water and no toilets. She does not go to
school. Unoma begins her 15-hour day at
6:00 a.m. cleaning the house. She then spends
the day selling food she has prepared—carry-
ing up to five kilos of fufu on her head all day.
After selling for nine hours, she returns to col-
lect water for the house and cook. She collects
300 liters of water from a borehole and finally
goes to sleep at 9:00 p.m. She is always very
tired and often gets ill. But Unoma still hopes
to go to school one day.1

For millions of young people just like
Unoma all over the world, cities are places of
hope and growth, but also despair and death.

For a tiny minority, cities and towns are places
of long life, health, and, for some, luxury. But
for the majority, cities are places that they
hope will give them and their children better
opportunities—yet often they find only pol-
lution, disease, and insecurity.

The future of our planet now seems irrev-
ocably urban, and we need to be sure that this
urban life is healthy, equitable, and sustain-
able. Charting a healthier course for cities
will require planning with a people-oriented
view. It will require creative local governance
to harness the human and environmental
resources of a city, and urban communities
bold enough to resist the momentum of
many currently destructive trends. This chap-
ter discusses the public health challenge of
urbanization. It looks at existing health prob-
lems in cities and reviews some innovative
solutions to them.
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The Health Challenge 
of Urbanization

The earliest city dwellers had difficulty with
their new urban home. Tuberculosis, typhus,
bubonic plague, and smallpox arose in many
early cities. People often lived shorter lives on
average than their rural ancestors. For exam-
ple, evidence suggests that people during the
Stone Age lived longer than those in ancient
Rome centuries later. Likewise, the rapid
growth of European cities during the mid-
1800s was hard on people’s health. There is
some evidence that life expectancy in London
then was lower than in the rest of England.2

Today, as people move into low-income
settlements vaster and denser than ever before,
they are struggling to prosper in environ-
ments at least as challenging as the cities of

Victorian Europe. These are places unable
to draw in enough fresh water or to channel
excrement away safely. People live in dilapi-
dated, intensely crowded homes. They have
little access to health services, and few are able
to get the education or jobs that could take
them out of their situation. Although cities
have gained a reputation as healthy places to
live, the urban poor very often have higher
rates of infant deaths and under-five mortal-
ity than their rural counterparts. (See Box 7–1
on the myth of the healthy city.)3

In poorer countries, only an urban minor-
ity lives in healthy living conditions and has
access to good health services, education,
and employment. In some towns and cities in
Africa, Asia, and Latin America, up to 80
percent of the population lives in extreme
poverty—with all that this implies in terms of
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The myth of the healthy city has been linked 
for decades to a problem of data aggregation—
where total health statistics are sometimes pre-
sented for cities with populations greater than
those of nation states. Megacities suffer particu-
larly from a problem of super-aggregation, in
which health data on the whole city tell only
part of the story. Each city’s health will depend
on a range of contextual factors, just as a
national health profile does.

A key predictor is often the overall state of
“development” of the city—measured in pro-
portions of people with clean water, sanitation,
adequate housing, and access to health measures
such as vaccination and primary care. Thus a
megacity with a large proportion of people liv-
ing in poverty will have a health profile that
reflects the profile of these people. However,
there is another problem: megacities account
for only about 9 percent of total urban popula-
tion of approximately 3.2 billion citizens. Just
over half of the world’s city dwellers live in set-

tlements with fewer than 500,000 inhabitants,
and we still know little of the health situation in
smaller towns and cities internationally.

In every town and city, data that have been
broken down by income group tell a different
story of urban health—it is the tale of urban
inequality. Within cities and towns, disaggre-
gated data show that there are inequalities in
living conditions and in access to services such
as health, water, and sanitation. There are also
inequalities in access to education and work.
Thus it is hard to generalize about urban health
profiles, as each city and town may have a dis-
tinctive pattern of development and distribu-
tion of resources. Even a rich town in a rich
country may have sharp inequalities that affect
health drastically—for example, a classic study
in New York found that black men in Harlem
were less likely than men in Bangladesh to
reach the age of 65.

SOURCE: See endnote 3.

Box 7–1. The Struggle to Collect Good Data on Health in Cities

       



living conditions and health. (See Box 7–2.)
In wealthier countries, where most people
have adequate living conditions, urban
inequalities show themselves in social out-
comes such as educational attainment and
employment and in health outcomes related
to social inequality, such as violence. But in
poorer countries, urban areas often have the
worst of all worlds—contaminated air, land,
and water; deep poverty; and a health profile
that includes both the infectious diseases of
deep poverty and the so-called diseases of
modernity (obesity, cancers, and heart dis-
ease). In these cases people carry a “double
burden” of disease that poses an even more
daunting challenge for human health on an
urban planet.4

The poorest people in these countries
sometimes include previously isolated indige-
nous rural peoples who have been forced off
their land into the worst areas of towns and
cities. These communities have lost their way
of life and often are forced into the most
marginalized roles in cities. Their health indi-
cators can be the poorest among the poor.

For example, indigenous San communities
in Botswana who have been moved off their
traditional lands into resettlement camps in
isolated towns face multiple challenges to
their health and well-being. Their environ-
ment plays a vital role in their identity and way
of life as an indigenous community; radical
changes in that environment destroy the
social structure of communities at the same
time that members are forced into main-
stream society at the bottom of the social
and economic hierarchy, vulnerable to alco-
holism and HIV/AIDS. The San are the only
language group in Botswana whose Human
Development Index score, as calculated by the
U.N. Development Programme, fell during
the 1990s.5

Both the physical and the social environ-
ment of cities and towns today affect urban
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Both historically and today, the biggest toll
of urbanization has been concentrated 
on the poorest residents of a city. In the
absence of amenities such as spacious
housing, flushing toilets, running water, and
regular garbage collection, shantytown
dwellers around the world spend their
days maintaining cramped homes, walking
long distances to a menial job, accepting
contaminated water when they have 
to, and living day-to-day in some of the
planet’s least secure and dirtiest neigh-
borhoods.

Often they must also tolerate sharp
inequalities of wealth and influence that
seem to keep the whole city out of
balance. Residents of villas de emergencia
in Buenos Aires, for example, are com-
pelled out of desperation to inhabit the
notoriously polluted banks of the Recon-
quista and Matanza Rivers, which smell
nauseating and are “overrun with rats,
mosquitoes, flies, and other insects.” Less
than a mile away, right on the edge of
another shantytown, some of the wealthi-
est residents of the city live in gated com-
munities of lawns, swimming pools, and
security guards.

One effect of living in such unequal
societies is that the poorest people must
live in environments that concentrate 
hazards and multiply health problems. In
Dhaka, Bangladesh, for example, the wealthy
can afford to buy land at prices inconceiv-
able to most of the city’s population.As 
a result, 40 percent of the people are
crammed onto just 5 percent of the land
area. Some of the most desperate of these
settlers, victims of eviction or floods else-
where, live on a ledge precariously
situated between a toxic factory and a
poisoned lake.

SOURCE: See endnote 4.

Box 7–2. Cities Out of Balance

        



health. The overall quality of the urban envi-
ronment is important for health, and so is the
extent of inequality within an urban envi-
ronment, as just described. Some problems of
the urban physical environment, such as ambi-
ent air pollution, may affect almost every-
one in a city. Other problems, such as
contaminated water, indoor air pollution, or
lack of sanitation, may disproportionately
affect some groups more than others. (See
Chapter 9.) Urban violence may also affect
some urban dwellers more than others. Rapid
urbanization in most cases exaggerates these
problems, as cities are unable to build enough
infrastructure and provide enough jobs for an
influx of migrants, many of whom may be
fleeing war or drought.

Today, the lack of facilities to provide clean
water and adequate sanitation are major prob-
lems—with huge health repercussions. (See
Chapter 2.) Largely due to contaminated
water and poor sanitation, digestive-tract dis-
eases are a leading cause of death in the world
and a major urban health problem.6

Crowding is another major health hazard
for the urban poor. People in low-income
settlements often live in highly crowded
homes, with four or more people per room,
often shift-sleeping and with many children
per bed. Contact-related diseases such as
measles, tuberculosis (TB), and diarrhea are
all linked to living in crowded environments.
Notably, some richer cities have such deep
pockets of disadvantage that diseases related
to poverty and crowding have re-emerged
during periods of increased inequality within
the city. A study looking at TB in New York
from 1970 to 1990, for example, found an
increase in childhood TB in the period and
that children living in areas of the Bronx
where over 12 percent of homes are severely
overcrowded were 5.6-fold more likely than
children in other New York neighborhoods
to develop active TB.7

Although undernutrition is generally con-
sidered to be a rural problem, the urban
poor—forced to pay high prices for food
shipped into the city, and often unable to
grow their own food—can often have the
most difficulty obtaining enough nutritious
food. This has major impacts on urban
health—particularly for children. A recent
analysis of child health in 15 countries in
sub-Saharan Africa found that differences
in child malnutrition within cities were
greater than urban-rural differences and
concluded that these were a major prob-
lem for the region.8

Deficiencies of calories or protein are not
the only food-related problem faced by the
urban poor. The cost of importing fresh raw
fruits and vegetables from rural outskirts can
be high, and for working women and men,
street foods are more available. These food
sources create their own health risk, with bio-
logical contamination a frequent cause of par-
asite infestation and diarrhea. Also, dense
fatty, sugar-rich, and salty foods can often be
a more economical—or more readily avail-
able—source of calories. In urban health
terms, however, this has impacts on malnu-
trition too: obesity now ranks alongside under-
nutrition in many urban areas, with risks of
diabetes and cardiovascular disease becom-
ing more common in many towns and cities.9

Cooking food properly can decrease the
risks of biological contamination. But some
cooking methods can also lead to another
urban health hazard. Both rural and urban
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In poorer countries, urban areas 
often have the worst of all worlds—
the infectious diseases of deep
poverty and the so-called diseases 
of modernity, a “double burden” 
of disease.

    



poor families often cook with biomass or
coal-burning stoves without proper ventila-
tion. This creates a major threat to health, par-
ticularly for mothers and infants. In urban
areas, however, crowding combines with use
of these stoves in poor settlements. The health
impacts are huge. The World Health Orga-
nization (WHO) estimates that indoor air
pollution created by stoves that burn solid
fuels is responsible for 1.6 million deaths and
2.7 percent of the global burden of disease—
many of them affecting the urban poor.10

The industries that power urbanization
also create quantities of air pollution in con-
tained population centers. (See Table 7–1.)
And the combustion of solid fuels (biomass

and coal) in millions of homes can contribute
to ambient air pollution. In developing coun-
tries, this domestic pollution combines with
the greater cocktail of coal-burning industries,
diesel trucks or cars, and small, two-stroke
motorcycles. Globally, urban air pollution is
estimated to kill 800,000 people each year.
Notably, about half of these deaths may occur
in China.11

Urban industries do not simply pollute
the air—they often contaminate the land and
water of the city. This can create a paradoxi-
cal kind of urban development: an immedi-
ate economic benefit, but at great expense for
the health of current and future residents. As
with other urban health problems, pollution

STATE OF THE WORLD 2007

138

Charting a New Course for Urban Public Health

Table 7–1. Air Pollution Types and Effects and Urban Pollution Hotspots

Air Pollutant Description Health Effects Hotspots

Large suspended 
particulates 
(PM 10)

Small particulates 
(PM 2.5, especially 
sulfur dioxide)

Carbon 
monoxide

Nitrogen oxides

Volatile organic 
compounds 
(VOCs)

Lead

SOURCE: See endnote 11.

Soot from combustion;
soil from erosion

By-product of burning
sulfurous coal and
diesel fuels

Incompletely
combusted fuel

Atmospheric nitrogen
oxidized during 
high-temperature 
combustion

Evaporated or incom-
pletely combusted fuel;
evaporated solvents,
paints, adhesives

Combustion of gaso-
line with added lead

Can enter lungs and irritate
bronchi

Smaller particles penetrate more
deeply into lungs, causing asthma
and bronchitis; tied to some
cancers; can contribute to smog
formation

If concentrated in contained
area, can cause asphyxiation

Reacts with VOCs (and carbon
monoxide) to form ozone,
which irritates eyes and respira-
tory tracts and increases preva-
lence of asthma

Often the limiting component 
of ozone formation; benzene
causes leukemia

Debilitates cognitive functioning

Northern cities in China,
which rely on high-sulfur
coal for heating and
industrial processes

Northern cities in China

Along roads during 
rush hour in car-reliant,
high-altitude cities,
during winter

Car-reliant cities during
hot summers

Urban areas crowded
with older car models

African cities where lead
is still commonly used to
increase octane

     



impacts may be worse for the poorer people
who both live around and work in these
industries—in both rich and poor countries.
The urban poor may get work—but at what
risk? Bhopal in India was perhaps the most
notorious example of this kind of urban haz-
ard and inequality: in 1984 more than 40 tons
of methyl isocyanate gas leaked from a pesti-
cide plant, immediately killing at least 3,800
of the city’s poorest people and causing sig-
nificant morbidity and premature death for
many thousands more. Not only does this
kind of urban industrial development often fail
to move people out of poverty, it can harm
thousands of lives over the long term.12

In many areas, poorly planned urban trans-
port systems are another paradoxical urban
development. They can increase commerce
and the accessibility of jobs, but if they rely
on motorized movement they can also pro-
duce other health hazards. Motorized forms
of transport cause ambient air pollution and
contribute to a massive toll in road traffic
crashes. WHO estimates that each year about
1.2 million people
around the world die
as a result of road traf-
fic crashes, and perhaps
as many as 50 million
more are injured. A
study in Kumasi,
Ghana, found that
pedestrian road traffic
crashes were the single
largest cause of injury
in the town. Even in
cities in conflict, such
incidents are an impor-
tant cause of death by
injury. In Maputo,
Mozambique, road
traffic crashes were the
biggest cause of fatal
injuries reported in

2000. In some cities, these are the main cause
of death for young people, followed by urban
violence.13

In many cities and towns of Africa, Asia,
and Latin America, “modern” diseases such
as asthma, heart disease, and cancer are arriv-
ing in places that have yet to fully get a han-
dle on “old” diseases such as tuberculosis,
cholera, and diarrhea. Figure 7–1 illustrates
the double burden of disease brought by
dirty industrial development and polluting
motor vehicles in Kolkata, India. Up to 40
percent of people still live in poverty, but the
route to development is sought through
highly polluting industries, and providing
basic services to millions of people remains a
dream. The Figure shows the cause of death
by age—demonstrating, albeit crudely, that
if people in Kolkata survive the insults of
contaminated water, they live on to experience
the severe risks of highly contaminated air.
This “double burden” is particularly exag-
gerated in unequal cities in Africa, Asia, and
Latin America, where affluent people are
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increasingly dealing with expensive modern
maladies such as diabetes and heart disease
while lower-income people are still plagued
by undernutrition and infectious disease.14

There is another risk in cities that is not
easily addressed with simple interventions
such as improved living conditions or infra-
structure: urban violence, which is in epi-
demic proportions in many cities both North
and South. In some cities violence has actu-
ally started to reverse overall trends of health
improvement, particularly for young people.
For example, a longitudinal study looking at
trends in mortality for 15–24 year olds in
São Paulo and Rio de Janeiro from 1930 to
1991 showed a steady improvement in ado-
lescent health until the 1980s, when death
rates started to rise again due to violence.
The death rate due to violence can be up to
11 times higher for young people from the
poorest communities than for youngsters
from a wealthier community.15

In Brazil, urban violence takes an enor-
mous toll on poor young men in terms of both
mortality and morbidity: death rates from
homicide in Brazilian state capitals in 2003 for
young men aged 20–24 was 133 per 100,000.
This means that 1 child in every 1,000 will be
a victim of homicide in these cities, a rate
higher than that of any childhood cancer. The
United States has a similar problem, with vio-
lence affecting principally economically dis-
advantaged young urban men from ethnic
minorities, who are disproportionately repre-
sented in jails and in homicides.16

Injuries related to traffic accidents and
violence are now respectively the second and

fourth causes of hospitalization in Brazilian
cities. This makes trauma treatment a top
priority for urban health services in this coun-
try and challenges health systems that are
generally better prepared for infectious or
chronic diseases.17

The fear of violence can also be a signifi-
cance hindrance to mental well-being. Long-
term anxiety, stressful life events, lack of
control over resources, and lack of social sup-
port are all key preconditions for depression.
Poor women in cities are often the most vul-
nerable group.18

Of all the urban challenges to public health
in the future, perhaps the one that will affect
more people than any other is global climate
change. More frequent and extreme droughts
are likely to test cities’ ability to provide ade-
quate food and water. More-intense floods are
likely to destroy the precarious housing ubiq-
uitous in slum areas and to increase outbreaks
of waterborne diseases. Fatally strong heat
waves are likely to become more frequent,
while tropical diseases are becoming viable
further from the equator and higher up moun-
tains. Cities such as Nairobi and Harare, once
located strategically beyond malaria’s reach, are
likely to lose their favorable position.19

Higher temperatures that many scientists
associate with climate change have already
had an impact on mortality rates in cities. In
Chicago, 700 people died in a matter of days
during a heat wave in 1995. In the summer
of 2003, the toll was far higher: the deaths
of more than 52,000 people in Europe were
tied to the record-breaking heat in many
countries there. In cities, the stress on peo-
ple’s health from the unprecedented heat
was no doubt aided by the “heat island
effect”—the higher temperatures experi-
enced in urban areas everywhere due to the
concentration of buildings, paved areas, and
other infrastructure and the waste heat from
cars and factories. (See Chapter 6.)20
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In some cities violence has 
actually started to reverse overall
trends of health improvement,
particularly for young people.

    



Why does it matter if there are all these
health problems in cities when urbanites sup-
posedly have the best access to medicine?
There is one pervasive health myth about
towns and cities that decades of research does
not seem to shift—that people might get ill
in urban areas but at least they have access to
health services. Technically, this is true: there
are more health services concentrated in
towns and cities than in more geographically
dispersed rural areas. Hospitals are also usu-
ally found in cities—which should mean that
urbanites have access to emergency and spe-
cialist care when they need it. 

Yet the evidence suggests that the urban
poor have little access to even basic health care
at public facilities when they need it and that
preventive programs such as vaccination are
not reaching these people. Studies in India,
for example, suggest that while “60% of the
children aged 12–23 months in urban India
are fully immunized; coverage among urban
poor children is a dismal 43%.” The urban
poor also are more likely to use private health
services than public ones—having no choice
but to use their hard-earned resources to pay
for illnesses created by the dense, polluted
environments they are forced to live in.21

The Move Toward 
Healthier Cities

While urban living has the potential to
immerse people in a dense array of hazards,
it is also true that wealthier cities like London,
Berlin, and Tokyo—once home to the world’s
least healthy living conditions—have achieved
historically unprecedented qualities of life. A
combination of improved housing condi-
tions, better nutrition, cleaner food, and new
medical treatments brought a significant and
constant decline in death rates across England
and the United States, and then France, Ger-
many, Italy, and Japan. Better scientific under-

standing of infectious disease and improved
sanitation systems were linked to a gradual
end to outbreaks of cholera, while improve-
ments in London’s housing conditions
between the 1830s and 1920s brought a sub-
stantial decline in the number of deaths from
tuberculosis.22

By improving the road system and rail
connections, introducing more extensive
refrigeration, and improving agriculture,
clean and healthy food became more readily
available in cities like London. Death rates
from typhoid, which spread via contami-
nated food, fell dramatically between 1840
and 1900. Over the same time, cities devel-
oped more professional and standard sys-
tems of garbage collection, as London’s
municipal government finally identified city-
wide garbage collection as a fundamental
task for a healthy city.23

Today, children born in urban areas of
Europe, the United States, New Zealand,
and Japan will see a doctor as soon as they
need to if they fall ill. They are more likely to
be vaccinated against diseases such as measles,
polio, mumps, and rubella, and as they grow
up they are more likely to live in adequate
housing, go to school, and find work that is
not hazardous. They have a better chance of
surviving past the age of five. And as they
become adults they will have better access to
medical facilities in the case of illness.24

During the twentieth century, people liv-
ing in cities have not had to repeat the entire
experience of dirty industrialization. There is
some evidence that Latin America accom-
plished an urban epidemiological transition
over a much shorter period of time through
a combination of preventive health interven-
tions such as vaccination, some public health
infrastructure, and macroeconomic improve-
ments that provided jobs and put food on
poor people’s tables. The more urbanized
the country, the faster mortality rates fell.25
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But facilitating a similar transition for all
urban dwellers, even as it is under way today,
is still a daunting challenge. Moreover, macro-
economic changes can affect urban peoples’
lives very quickly and can be beneficial for the
urban poor or not. Fundamentally, city
dwellers everywhere rely on the macroecon-
omy for their well-being, and shifts in national
prosperity can be felt more sharply by the
urban poor due to their profound depen-
dence on the economy for everything from
access to food to education and work. The
movement of a major industry from one loca-
tion to another can change conditions pro-
foundly: it can provide jobs and better living
conditions for people in one city, while those
left behind in another city can see a drop in
their living standards and well-being.

It may be that trends in macroeconomic
inequality will have severe effects on the urban
poor. There is some evidence of this from two
very different contexts: Studies in the United
States looking at trends in mortality between
the 1970s and 1990s found that African
Americans living in cities experienced
extremely high and growing rates of excess
mortality compared with rural and wealthier
communities. A similar study in five African
countries of rising death rates for children
under the age of five between the 1980s and
1990s found that in Zimbabwe the increase
was largest among urban children.26

In this context, what can we do to encour-
age the move toward healthier cities? There is
evidence that urban inequalities decrease when
local governments listen to low-income resi-
dents and when such individuals are included

in urban plans and actions. Inequalities may
also lessen when health is used as a criterion
to establish priorities for urban policy. In
Kolkata, India, for example, an environment
and development plan was based on health pri-
orities and on a consultation weighted toward
the views and needs of the poorest citizens.
This did not change the city overnight, but it
gradually put the needs of the urban poor on
the policy agenda. There are also many suc-
cessful stories of self-help in water and sani-
tation—where health and city equality have
both improved when local governments work
with local people. (See Chapter 2.)27

Donors, too, who are seeking to help the
urban poor can better support health by lis-
tening to them. Looking for a set of best
practices, the World Bank embarked on an
institute-wide analysis of 45 participatory
urban development programs in the 1990s.
The final report concluded that community
participation was absolutely essential for any
slum upgrading projects. The authors noted
that the people who must move their homes
to make way for roads, public spaces, and
sewage lines “must be involved in the deci-
sion making process if they are to cooperate
with it.” The report further concluded that
community participation was “the single
most important factor in overall quality of
project implementation—efficiency, effec-
tiveness, timeliness, responsiveness, and
accountability.”28

In some countries, such as Brazil, recent
local and national government strategies have
systematically supported governance and bud-
get setting that gives priority to the needs of
the urban poor and that puts public services
high on the overall agenda. (See Chapter 9.)
Local government support to the efforts of
low-income city dwellers can have effects on
a surprising range of health challenges. In
Ilo, a small port town in Peru, for example,
air pollution policy finally got on the agenda
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when communities were included in debates
with the local mining company, and access to
public services increased dramatically as com-
munity concerns were included in local plan-
ning and budgeting. Green spaces increased,
water contamination decreased, and sustain-
able development gradually rose in impor-
tance on the agenda. The mayor during this
period noted that Ilo’s people and their mobi-
lization put the environment, poverty, and
equity high on the agenda—all themes that
affect urban health.29

It is not just inequalities in the physical
environment of cities that can be improved
with more involvement of citizens. It is
notable that some of the most intractable
problems of urban inequality—such as urban
violence—are often only tackled in this way.
It is young people who are most affected by
urban violence, and the urban poor are often
in constant threat of violence—either from
young people in other poor areas or from the
police. Interestingly, young people them-
selves often have the solutions. For example,
young men from one of the most difficult
favelas of Rio de Janeiro started a musical
alternative to drug gangs, eventually spread-
ing their combination of music and education
to other favelas and starting a health educa-
tion program for young women and men.30

Film and music can often engage young
people in these towns and cities in ways that
more conventional approaches cannot. And
stories can be told from the perspective of
young people who feel that their lives are
ignored. Health lessons can come through
this, while shared visions are exchanged.

Inequalities exist in even one of the world’s
most famous new cities: Curitiba, Brazil.
Touted as a healthy, social, and sustainable
city, Curitiba has achieved world fame for its
vision. But it is also home to thousands of
people living in favelas, and like other cities
it is affected by violence and drug wars. Yet

here, too, young people have come up with
an answer. In 2006 Alex Roberto and his
friends from a poor neighborhood in the city
made a film about “the ignored society,”
conveying to the city government their vision
for a healthier city. In this film, the young peo-
ple asked their city to listen to the people of
the poorer communities—not to ignore their
part of the urban world, but to include them
in the vision of this beautiful city.31

Asking the most disenfranchised people in
any city about their priorities can stimulate
change in almost all urban health problems.
Their solutions are often the cheapest and
most appropriate ones in particular situa-
tions. Involving the poor can also reveal
health problems—and solutions—that most
planners have never thought of. A 1997
study that asked homeless women in Kolkata
about their greatest health threat, for
instance, revealed an enormous burden of
urban sexual violence. One intervention that
the women really valued was some light
around the water posts and toilet blocks to
illuminate the unsafe areas at night. Both
the issue and the solution would not have
occurred to city planners had they not asked
the advice of the women who were the least
heard in this vast city.32

Old Stories and New Solutions 
We know that many of the solutions applied
by urban planners in the past would alleviate
a good deal of the health problems of today’s
towns and cities. But now, perhaps for the first
time, we are also aware that urban systems and
structures need to be environmentally sus-
tainable if we are to secure the health of peo-
ple living in cities in the future. Sustainability,
as we now know it, is something that the
urban planners of the past did not think of as
they pursued industrial development. Fortu-
nately, there are some ways cities can be both
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healthier and less environmentally destructive.
Perhaps the first sustainable challenge is to

make a city that breathes life and does not
consume more than it needs. Plants are vital
to this—whether they exist within urban
boundaries or not, they are a vital part of a
city’s metabolism. They provide the food
that replenishes cities. They produce the
oxygen people breathe and they filter the air
and water fouled by cities. In many cases, they
absorb much of the organic waste that cities
dispose of. 

There are health benefits to ensuring that
urban areas contain more of the plants they
need within their own borders. In cities,
plants can absorb air pollution before it does
harm to people, reduce the heat island effect,
filter sullied water before it enters a stream or
river, help dispose of sewage before it poisons
other ecosystems, and even help ensure a
continuous supply of fresh food—all at a
potentially low cost. Greening a city can thus
reduce the ecological footprint of its resi-
dents while also improving their health.

Unfortunately, most cities around the
world are reducing the amount of green
spaces within their borders. Cities in the east-
ern United States, for example, have lost 30
percent of their tree cover over the last 20
years. Buildings and roads take priority, mak-
ing some areas into “pavement ecosystems”
that are even more lifeless than deserts.33

Different species of plants can bring
diverse benefits to urban areas, but crops
such as tomatoes, carrots, and lettuce have
the most obvious value for people. Fresh
vegetables and fruits are essential for pro-
viding people with enough vitamins and
fiber, yet the cost of maintaining their fresh-
ness en route from rural areas is often more
than poor residents can afford.

Urban agriculture can be one of the most
effective ways to improve health in a variety
of urban areas. Food harvested in cities can

provide cheap, reliable nutrition, as well as an
extra source of income for the poorest resi-
dents. Urban agricultural systems are also
often the cheapest way to handle sewage
wastes, which can provide a nutrient-rich
source of irrigation water as long as care is
taken to eliminate pathogens that pose a risk
to health. In wealthier countries, commu-
nity gardens are a cheap way to improve
ruined properties and to foster community
cooperation. (See Chapter 3.)

Plants, and large trees in particular, can also
improve urban air quality. Plants naturally
absorb pollutants such as nitrogen oxides,
carbon monoxide, and ozone, and their leaves
can filter dust and particulates from the air.
Moreover, because trees can shade the asphalt
and pavement that contributes to the urban
heat island effect, they can help lower the
temperature of a city and, with it, reduce the
rate of ozone formation.

Although trees can only filter out a small
portion of the pollutants released into large
cities, the effect of an entire municipal forest
can add up. The trees in New York City, for
example, remove about 1,821 tons of air pol-
lution a year, providing a value to society of
about $9.5 million. A computer simulation in
Atlanta, Georgia, found that a 20-percent
loss of the city’s urban forest cover would lead
to a 14-percent rise in ozone concentrations.
The U.S. Environmental Protection Agency
has suggested urban tree planting as a way to
reduce ozone formation in cities that are out
of compliance with ozone standards.34

Some evidence suggests that urban trees
and green space can also help decrease vio-
lence in a neighborhood. A study of police
records in Chicago found that after randomly
assigning people to live in 98 different apart-
ment buildings with varying degrees of veg-
etation surrounding them, the greener the
apartment block, the fewer crimes were
reported—both property and violent.35
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Availability of green space is also linked to
urban equity. In Bogotá, Enrique Peñalosa
made the provision of green public spaces
one of the centerpieces of his administration
when he was mayor. “With economic devel-
opment lower-income groups get goods
which once seemed inaccessible to them,”
he noted. “But they will never have access to
green spaces unless governments act judi-
ciously.” Bogotá’s program was remarkably
decentralized: citizens participated in the sit-
ing, design, and creation of new city parks.36

A novel example of links between medi-
cine, health, and urban green spaces is Mum-
bai’s new 37-acre Mahim Nature Park.
Previously the area was a treeless garbage
dump, with poor communities living on one
side and a polluted creek on the other. The
city government is using the park as a way to
encourage residents of Mumbai to plant
their own green spaces closer to home. But
this is not just about health as an abstract
concept: at the center of the park there are
more than 100 species of ayurvedic plants for
medical use.37

As with community gardens, community
efforts to plant green spaces can bring men-
tal health benefits. One study of a community
effort to preserve the Truganina Explosives
Reserve in Altona in Australia found that
participants visited doctors less frequently,
perceived their health as better, felt safer in
their community, felt they had more oppor-
tunity to share their skills, and had a greater
sense of belonging. One participant who had
suffered from depression said the work was
“like a dose of medicine.” Another said, “You
become part of what is around you; you see
people enjoying themselves and you benefit
from that vicariously.”38

In many urban areas, transport is one of the
central causes of the “double burden” of dis-
eases. Former Mayor Peñalosa of Bogotá has
noted, “As developing country cities become

more economically developed, the automobile
becomes the main source of deterioration of
the quality of life.” Cars become the least
controllable air polluters. Wide, fast, and dan-
gerous roads are “like fences…making the
city less humane.” And cars demand, “unlim-
ited investments in road infrastructure, which
devour scarce public funds [for] water and
sewage supply, schools, parks, and meeting the
other basic needs of the poor.”39

Air pollution from cars remains one of the
biggest problems in a number of big cities
around the world. In Mexico City, three
quarters of air pollution comes from cars.
Contained by a basin and an old volcano
crater and at 2,000 meters above sea level,
a gray-brown noxious haze often hangs stag-
nant over the city.40

Compounding these chronic health prob-
lems, collisions between cars and pedestri-
ans are the single most common type of
accidental death and injury in the world. The
problems can be especially bad in cities where
people are rapidly starting to use cars. Vehi-
cle fatality rates nearly tripled in Beijing dur-
ing the 1990s, making car accidents the
leading cause of death among people under
45 there and the leading cause of working-life
years lost. WHO has identified traffic as one
of the greatest dangers to poor urbanites.
Not surprisingly, people who will never own
a car in their lives—many of whom are forced
to walk for miles each day along dangerous
roads—are at the greatest risk.41

If cities and town were instead designed
without preference for automobile travel,
they could be the places where people walk
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and cycle to better health. (See Chapter 4.)
WHO has estimated that physical inactivity
already causes 1.9 million deaths a year as the
result of heart ailments, cancer, and diabetes,
and this number is rising as people increas-
ingly travel by car instead of foot. In the
United States, where childhood obesity and
diabetes are growing problems, the propor-
tion of children or adolescents walking or
bicycling to school dropped from 48 per-
cent to less than 15 percent between 1969
and 2001. At the same time, childhood obe-
sity and diabetes are on the rise.42

Cities that are oriented toward walking
can encourage physical activity where people
are dying for lack of it. In the United States,
residents of highly walkable communities got
an hour more exercise each week and were 2.4
times more likely to meet the physical activ-
ity requirements for a healthy life. Other
studies have found that residents of walkable
communities are at a lower risk for being
overweight or obese.43

Our Holistic Urban Future?
Improved transport or greener environments
alone cannot bring good health to city
dwellers. Community involvement in urban
decisionmaking can improve cities immensely
by putting people’s views on the urban plan-
ning agenda, but again that alone is not
enough. We also need a holistic vision of the
urban space—we need to put intersectoral

collaboration and sustainability on the agenda.
Cities and towns all over the world are now
the nub of overconsumption, as well as being
the heart of darkness for millions of people
with little chance of escaping urban poverty. 

There are two urban worlds emerging.
There is the urban world of the wealthy, who
are imprisoned in their gated communities
and live long lives whether they are born into
Asian, African, or American cities. And there
is the world of the economically and socially
disenfranchised, who work desperately to
escape their poverty while risking their lives
every day in their homes, on the roads, and
in their workplaces. There are many differ-
ences between these two worlds, but per-
haps the main one lies simply in the numbers:
the wealthy urban world is for a tiny minor-
ity; the disenfranchised urban world is for
the vast majority. 

Perhaps the most startling thing about
these urban worlds is that they are not sepa-
rated in space or time. In every city the peo-
ples of these worlds live alongside each other.
They breathe the same air and may travel
along the same streets. They also have, in
essence, the same set of aspirations: to live well
and long and to give their children a better
future. Our urban future sets us perhaps the
biggest challenge as human beings that we
have ever had to face. We have to bring these
worlds together and to move them both
toward a sustainable future or there will be no
chance of healthy lives for those living in
tomorrow’s cities. 

There is no easy solution to the challenges
of urban health internationally. The major-
ity urban world demands, rightly, that their
health involves their basic rights to clean
water, sanitation, adequate housing, educa-
tion, access to health services, and work that
will be safe and remunerative. Interventions
toward this would guarantee survival for the
urban millions who die unnecessarily today.
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But alongside this, our urban future needs
creative new solutions too: there are no sim-
ple interventions that will address urban vio-
lence, for instance. Technical interventions
will not address an urban health problem
that is rooted in complex social injustice.
Obesity and mental health problems also
need a new lens. Cities that isolate us from
nature and from each other cannot be
described as healthy cities for the twenty-
first century. 

Equity is perhaps the key to the more
complex social problems of cities—and it also
can lead toward sustainability. (See Chapter
9.) A city where all peoples live together in
peace, sharing the same spaces and the same
resources, is far from today’s urban reality. A
city where people think of the next generation
and the planet as a whole is also far from this
reality. But neither vision is impossible—
either to imagine or to achieve. 

Perhaps we can only achieve both urban
health and urban sustainability with a new
vision of the planet and of each other—a
vision based on the reality of our urban future.

Maybe we need a real renaissance of vision—
a new urban ethic that is taught and shared
between all of us, one that builds on the
ethic of the ancient worlds we have lived
through. An ethic that is anti-materialist,
resource-sharing, peaceful. An urban ethic
that connects us all and essentially argues
that “No man is an island, entire of itself...any
man’s death diminishes me, because I am
involved in mankind; and therefore never
send to know for whom the bell tolls; it tolls
for thee.”44

What will Unoma and all her contempo-
raries think of our urban world? Will they
ever live in a healthy urban setting—with
adequate water, food, and shelter and free of
risks of ill health and early death? Urban
health has no easy solutions. But for many
problems it is not technical knowledge that
we lack but political will, social solidarity,
and a commitment to sustainability and
equity. In the cities that have political and cit-
izen commitment to these values, we see a
healthier, more sustainable, and more equi-
table urban space.
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From a distance, Kibera—the largest informal
settlement in Kenya’s capital city, Nairobi—is
visually stunning. Seen from the air, its corru-
gated iron sheets twinkle like stars scattered
on the ground. Step a little closer, though, and
the first thing that will hit you is the stench of
human waste. 

On a typical day in Kibera, the smell of
chips, mandazi (a local doughnut), and roast
meat mingle with the odor of raw sewage.
Plastic bags, some used as “flying toilets”
(bags that people defecate in and throw on
rooftops or just in the streets), litter the lanes
that separate each shack. Occasionally you
may stumble upon someone lying on the
ground intoxicated with changaa, a lethal
local brew. But for the most part, it is a
bustling settlement, where restaurants and
businesses thrive. 

Some seven kilometers southwest of
Nairobi’s central business district, Kibera
covers approximately 225 hectares split by the
Nairobi-Kisumu railway line and surrounded
by middle-income housing estates, a dam,
vacant land, and a lush golf course. Kibera, a
corruption of the Nubian term “kibra,” means
wilderness or bush. What was once a spraw-
ling, sparsely populated settlement inhabited
by retired Nubian soldiers who were allocated
the land by the British Army in 1912 has
today become one of the most crowded places
in this city of nearly 3 million people.1

Kibera—one of nearly 200 informal settle-
ments or “slums” in Nairobi—is estimated 
to have more than 1,200 people per hectare,
most of whom live in tiny wattle, daub, and
tin shacks with no electricity, no running
water, no breathing space. Population esti-
mates for the area range from 400,000 to
over 600,000, making it the densest, most
populous slum in the city. A recent survey
found that over 80 percent of inhabitants live

in single rooms that measure, on average, 
9.4 square meters and are shared by five
persons. Water sold by vendors is affordable
only in small quantities. One pit latrine is
usually shared by 75 people. Fewer than half
the residents have access to a bathroom, so
many bathe in their one-room hovel. Over
80 percent of residents are tenants in illegal
structures, paying an average monthly rent 
of $12.2

Although most people reported that they
did not live in Kibera out of choice, they
cited affordability as the most critical deter-
minant of whether they would stay. In
Nairobi’s skewed housing market, in which
more than 80 percent of residents are tenants,
rental options for low-income families range
from shacks in slums to single rooms in mul-
tistory tenements. A one-bedroom apartment
in Nairobi’s Umoja estate, intended for the
lower end of the housing market, costs a little
less than $100 a month, out of reach for
most Kiberans, nearly half of whom earn
$70–140 a month and a third of whom earn
less than $70. In response to the housing
squeeze, unauthorized multistory tenements
with shared toilet and washing facilities are
springing up within and on the outskirts 
of slums; most are not built to housing stan-
dards or building codes.3

Patrick Obwaya, 53, who earns 5,500
Kenya shillings ($77) a month as a security
guard, arrived in Kibera over 20 years ago
and lives there still with his three teenage
sons in a dark, mud-walled shack with no
running water or toilet. His bed and those 
of his sons are separated by sheets, an extra-
ordinary feat, as the shack is no more than 
12 square meters. One of his sons sleeps on
Patrick’s bed when he is on night duty, a kind
of slumberland musical chairs. On his walls,
next to newspaper cutouts of Mother Teresa

148

Life in Kibera

CITYSCA
PE:

------
------

----NAIROBI

          

http://www.worldwatch.org/geo/nairobi


and Jomo Kenyatta,
Kenya’s first president, is
a photo of him and his
wife at their wedding.
It’s been 20 years since
he lived in the western
Kenyan village where
his wife lives.4

The scale of depri-
vation in Kibera is so
huge that nongov-
ernmental interven-
tions have only
managed to margin-
ally improve access
to basic services.
Schools, health facili-
ties, and water points remain inadequate.
A study found that 14 public primary schools
were situated within walking distance of Kib-
era, but they could only accommodate 20,000
of the 100,000 primary school–age children
in the area. To have significant impact, the
public sector must get more involved.5

Government efforts remain mired in con-
flict and confusion, however. The Kenya Slum
Upgrading Programme, initiated in 2000 in
an agreement between the government of
Kenya and UN-HABITAT, has remained
largely unimplemented, mainly because no
one can agree on the best way forward.6

Suspicions arise due to Kenya’s corrupt
land allocation system. Even the most well
intentioned housing projects have been
marred by political patronage, nepotism, and
profit extraction. Kibera residents fear that
any attempts to “redevelop” or “upgrade”
their homes will leave them homeless, as
upgrading may lead to land speculation that
prices them out of the upgraded settlements.
All units in a recent National Housing Cor-
poration project were allocated or traded to

the middle classes.
The housing units
were built to mid-
dle-class standards,
which increased 
their market value,
encouraging benefi-
ciaries to sell or trade
in their units.7

The answer to
Nairobi’s slum problem
lies in stronger and
more integrated inter-
vention by government
ministries and agencies.
The government needs 
to step into the distorted
rental market with effec-
tive regulation and to

invest in low-cost public housing. Ownership
solutions, such as communal titling, could
prevent titles from being traded to non-slum
dwellers. This does not require huge foreign
loans. Most countries that have reduced slum
populations and slum growth used domestic
resources to do so.8

A common view among policymakers in
Kenya and other countries is that once rural
areas are made more enticing, rural-to-urban
migration—and slum growth—will be
curbed. But history has shown that urbaniza-
tion is irreversible and closely linked to devel-
opment. People move to Kibera because it
means better access to employment opportu-
nities. Slums like Kibera are sites of immense
opportunity and enterprise, places of transi-
tion where dreams of escaping poverty are
first nurtured. But they are also sites of
immense misery and poor health and envi-
ronmental conditions.9

—Rasna Warah
Freelance Writer, Kenya
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Petra, in southern Jordan, has been a center of
human activity for more than 9,500 years and
was declared a UNESCO World Heritage Site
in 1985. The city flourished for three centuries
under the Nabateans, from 200 BC to 100 AD,
with a population of 20,000–30,000 at the
crossroads of trade routes. After the last Naba-
tean king died in 106 AD, Petra began a slow
decline. For centuries, only a few Bedouin
tribes lived in the area. Seeds of change were
planted in 1812, when a Swiss explorer redis-
covered the city, paving the way for archeo-
logical missions.1

The modern fortunes of Petra are tied to its
archeological significance and related tourism.
The region’s population surged from 4,610 in
1979 to approximately 20,000 in 1994 and an
estimated 26,000 in 2006. The largest urban
center in the area is Wadi Musa, built on the
hillsides surrounding the wadis, or gorges, of
Musa and Sadr. The traditional village lies on
the lower and midrange slopes, while new,
functional three- and four-story residential
buildings dot the higher mountainsides, dis-
persed among derelict grazing lands.2

The town center comes to life during the
tourist season, with Internet cafes and a large
number of hotels—both international chains
and small, locally owned inns. The ruins of
the original stone dwellings are either aban-
doned or used as animal shelters. The dusty
white sprawl of Wadi Musa contrasts starkly
with Petra’s carefully planned buildings,
which strike visitors with their size, colorful
facades, and the sheer magnitude of effort it
must have taken to build them.

The rise of small urban centers and the pres-
sures on Petra’s archeological site prompted
the government in 1993 to delineate the
“Petra Region”—with the Petra Archeologi-
cal Park at its center, surrounded by Wadi
Musa and five other small settlements. The

area covered approximately 3,000 households.3

The Petra Region Planning Council (PRPC)
was set up by the government in September
1995 to manage the 1,000-square-kilometer
region, including the park. PRPC representa-
tives were selected from among the local 
community, relevant governmental agencies,
activists, and nongovernmental organizations
(NGOs). The council’s responsibilities
included building roads, streets, sidewalks, and
utility infrastructure; running environmental
and tourism sites; managing and protecting the
environment; and ensuring people’s welfare.4

Although the council provided a forum to
engage the community in debate and to dev-
elop policies, it struggled to influence urban
development and the preservation of cultural
and natural heritage. It was formed to central-
ize development efforts, but instead it splin-
tered them, as the PRPC’s mandate to manage
the park overlapped with those of relevant
ministries and government departments and
of nongovernmental agencies.

Unplanned development was causing
problems. In response, the government com-
missioned a study in 1996, which noted 
that in Wadi Musa “recent rapid and largely
uncontrolled growth has resulted in the
emergence of urban characteristics previously
unknown in the region.” Employment
depends on the growth of tourism, the single
largest source of income. Buildings have
encroached on agricultural areas, changing
the terraced topography into sporadic built-
up areas between patches of grazing land.
Pollution is damaging the ancient buildings
and local residents’ health. Wadi Musa’s
cesspits have discharged into the wadis,
degrading the water and at times causing 
foul odors.5

To streamline policy planning for Petra,
the government of Jordan established the
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Petra Region
Authority (PRA)
in 2001 headed
by the Minister
of Tourism. This
office developed
a zoning plan
with provisions
for land use, ownership, landscaping,
transportation, roads, and waste manage-
ment. While the plan marked an important
change, critics argued that the government
failed to discuss it in advance with local resi-
dents and did not account for sensitive areas
with high impact on the national park.6

Again, internal conflicts ensued due to over-
lapping mandates and ineffective policies. In
2005, the government passed a law linking the
PRA directly to the Prime Minister’s Office,
giving it higher-level executive authority.7

Conflict has limited the effectiveness of the
PRA and its predecessor the PRPC, which has
succeeded in zoning some land and issuing
building licenses but has yet to produce
building regulations. New buildings in Wadi
Musa, which many consider eyesores, con-
tinue to lack local character. Even the PRA
has built large new offices overlooking the
Archeological Park, in a stark pink hue. Also
overlooking the park is the Al Hussein bin
Talal University, a series of monotonous beige
stone buildings that dominate the landscape.8

The PRA has had little success encouraging
business development or promoting income-
generating projects in the poorer villages.
Some land surrounding Petra has not been
zoned, including the area from the Crowne
Plaza Hotel to Um Seyhoun and the scenic
road to Beidha. Although the government
claimed these lands for their ecological and
cultural importance, they are incrementally
being sold to private developers.9

The institutional
framework has pro-
duced policy grid-
lock. According to
one defender of
Petra’s archeological
and cultural heritage,
Aysar Akrawi of the
Petra National Trust,

regulations and zoning laws have not been
revised to reflect the increasingly vulnerable
environment or the impact on ancient build-
ings. “Wadi Musa,” she said, “is a buffer to
Petra, and they [the PRA] have not taken
into consideration the high impact it has on
the park. The six towns surrounding the park
must be considered a buffer zone and not an
urban center in the development plans.” 10

The Petra region, and Wadi Musa in parti-
cular, continues to develop rapidly. But the
fortunes of the region are unpredictable, as
they depend on the fluctuating number of
visitors to Petra, which in turn depends on the
perceived political environment in countries
bordering Jordan. The continuing challenge
for Petra, as for many other cities, is to forge a
balance among economic, environmental, and
sociocultural development goals. This chal-
lenge requires effective institutions. The PRA,
as currently structured, is not up to the task.11

Fortunately, the management of some
national park areas in Jordan has been “sub-
contracted” to NGOs. The Dana Nature
Reserve is one successful example. The Petra
region would probably benefit from a similar
arrangement that streamlines policymaking
for the park and the buffer zone while regu-
lating the urban areas to promote sustainable
tourism and economic development.12

—Dana Firas
Jordanian author on sustainable 
development
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The wealth of a nation depends in large mea-
sure on the economic health of its cities.
Cities make countries rich. Highly urbanized
countries have higher incomes than other
nations, more stable economies, stronger
institutions, and more ability to withstand
the volatility of the global economy. Cities
around the world are playing a growing role
in creating wealth, enhancing social devel-
opment, attracting investment, and harness-
ing both human and technical resources for
achieving unprecedented gains in productiv-
ity and competitiveness. Cities are also engines
of rural development. For example, improved
infrastructure between rural areas and the
cities that rely on them increases rural pro-
ductivity and enhances rural residents’ access
to education, health care, markets, credit,
information, and other services. 

For the first time in history, more than
half the world’s people will soon live in urban

areas. Cities are both surrounded by and made
up of communities. Geographic or territorial
communities have a shared destiny, repre-
sented by a municipal or local or, in indigenous
communities, band or tribal form of govern-
ment. They may include the built-up or
densely populated area containing the city
proper, suburbs, and continuously settled
commuter areas. They may be larger or smaller
than a metropolitan area.1

Strong local economies are the foundation
of strong communities that can grow and
withstand the pressures created by an increas-
ingly urbanized world. And strong com-
munities require a holistic approach that
not only provides the traditional deliver-
ables of economic development—jobs,
income, wealth, security—but also protects
the environment, improves community infra-
structure, increases and develops local skills
and capacity, strengthens the social fabric,
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and respects heritage and cultural identity. In
this way, strong local economies also provide
a foundation for strong national economies.
Cities and towns provide enormous
untapped opportunities to strengthen local
economies by pioneering new approaches
to sustainable development and community
management.2

This chapter explores various approaches
to strengthening local economies, some of the
tools and strategies available, the actors
involved in local economic development, and
a development framework that addresses this
broad range of concerns.

Economic Benefits—
At What Cost?

Whether human settlements are villages,
towns, suburbs, or megacities, local economic
development has a critical impact on the sus-
tainability of urban areas. Whenever agricul-
tural or forest land is cleared for other
purposes, whenever roads are built or
expanded, whenever a new shopping center
or subdivision is created, whenever an urban
area is “redeveloped”—in short, whenever
the natural or built environment is changed
through human action—the health of com-
munities and the planet is affected. 

The economic development that gener-
ates these changes in the natural and built
environment should benefit urban residents
by improving their economic lives. Weak
local economies are expensive for residents
who suffer from poverty and its associated
consequences, such as malnutrition and dis-
ease. Yet despite the enormous potential of
cities to reduce poverty, recent evidence
shows that the wealth they generate does
not automatically lead to poverty reduc-
tion. On the contrary, inequalities within
cities are on the rise, particularly in Africa
and Latin America. Poverty is a severe, per-

vasive, and largely unacknowledged feature
of urban life. 

Even “successful” national economies can
be expensive in terms of local human, social,
health, and ecological costs. China’s recent
gains in economic growth and productivity
provide a vivid illustration, as China is now
home to 16 of the 20 most polluted cities on
the planet. Economic gains there have in
many cases exacerbated environmental prob-
lems in the cities.3

In 2001, for example, people living in the
Chinese city of Huashui welcomed the first
chemical factories to open in that area as a
source of jobs and economic growth. How-
ever, their perspective changed as stillbirths
increased and as more children were born
with deformed limbs, unable to cry or blink,
or with learning disabilities. As more chem-
ical factories moved in, residents saw a “death
zone” expand around the industrial area,
killing trees and crops as far as 10 kilometers
away. After four years of having their concerns
dismissed by government and factory offi-
cials, on March 20, 2005, residents blocked
the main road leading to the factories with
homemade bamboo tents and mounted slo-
gans on the factory walls that read: “Give us
back our land” and “We want to survive.”
Three weeks later, an estimated 10,000 police
officers and desperate residents faced off one
night in a pitched battle that lasted for hours.
This rare case of citizen outrage about deeply
vested interests resulted, several months later,
in the closure of the last of the area’s 13 poi-
son-spewing factories.4

China Daily reports that there were
50,000 environment-related riots, protests,
and disputes in the country in 2005, an
increase of nearly 30 percent. Many were
linked closely to other divisive and sensitive
social issues, including the nation’s increas-
ing wealth gap. Analysts blame these envi-
ronmental flash points on a top-down
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single-party system obsessed with economic
growth. Governments worry about instabil-
ity when economic growth is not very fast,
but the Huashui example shows how such
growth can also lead to social and environ-
mental instability.5

Though an extreme example, what hap-
pened in Huashui demonstrates that strong
local economies must do more than con-
tribute to national revenues—they need to
also generate local improvements in social
and environmental conditions. Many gov-
ernments continue to assume that poverty is
mainly a rural phenomenon and that people
who live in or move to cities escape its worst
consequences, including hunger, illiteracy,
and disease. This view is reflected in most
national poverty reduction strategies, which
remain rural-focused, and in international
donor assistance to cities, which continues to
be modest in both scale and impact. As a
result, development projects during the last
two decades have had the net effect of increas-
ing poverty, exclusion, and inequality in cities.
The notion that cities are islands of privilege
and opportunity is supported by statistics on
health, education, and income, which gen-
erally reflect better outcomes in urban areas.
But they fail to reveal the severe inequality
within cities and the various dimensions of
urban poverty that are not captured by
income-based indicators, such as political
exclusion and poor-quality, hazardous, inse-
cure housing. (See Chapters 1 and 9.)6

Cities around the world can be thought
of as lying on a continuum of economic
development—from wealthy cities such as
New York, Los Angeles, Vancouver, Lon-
don, and Stockholm to poorer cities such as
Lima, Harare, and Mumbai. Yet within each
wealthy city there is also a poor city (as evi-
denced, for example, by the 2005 riots in
the outskirts of Paris), while seasoned trav-
elers can attest that within most poor cities

there are also wealthy enclaves. Sustainable
development looks very different in each
of these contexts. It means economic devel-
opment that, on the one hand, encompasses
multiple bottom-line objectives to enable
continued prosperity without compromising
the planet’s natural support systems or, on
the other hand, alleviates poverty and cre-
ates sustainable livelihoods so that people
can live secure, healthy, and dignified lives. 

From Global to 
Local Economies

Urban economic challenges are often ignored
in part because of our flawed understanding
of the economic system itself. Most conven-
tional economic development efforts are
rooted in the belief that economic benefits
trickle down—from the rich to the poor,
from the state to the city, from the market to
the consumer. But such trickle-down strate-
gies may actually exacerbate the very problems
they are designed to ameliorate. Rather than
trickling—or even pouring—economic devel-
opment down, weaknesses in the trickle-
down effect illustrate that there is a strong
case for economic development to also be
“from the bottom up.”

Yet the past several decades have witnessed
unprecedented economic expansion and the
emergence of the “global economy.” Inter-
national development efforts of the last 20
years have focused on facilitating the inte-
gration of developing countries into this
global economy through mechanisms such as
the structural adjustment programs and poli-
cies of the International Monetary Fund and
the World Bank, which were designed, among
other objectives, to alleviate poverty through
macroeconomic restructuring. 

Recognizing the failures and shortcom-
ings of past approaches to economic devel-
opment, the United Nations Millennium
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Declaration, adopted in September 2000,
committed nations to a new global partner-
ship to reduce poverty. Eight Millennium
Development Goals were set to be achieved
by 2015, with the aim of not only addressing
issues of extreme hunger and poverty but
also promoting gender equity and the basic
human right to health, education, shelter,
and security.7

There is a consensus that there have been
more failures than successes. In light of this,
in 2005 the UN Millennium Project pre-
sented its final recommendations, Investing in
Development: A Practical Plan to Achieve the
Millennium Development Goals, calling for
both an increase in aid from western countries
and a reallocation of funding priorities in
developing countries. More interesting, how-
ever, is that the report also called for more aid
to be given at the local level. With an empha-
sis on local assistance, the Earth Institute at
Columbia University in New York has also
started the Millennium Villages Project, a
“bottom-up approach to enabling villages in
developing countries to lift themselves out
of the poverty trap.” The 12 underlying prin-
ciples of this project include community
empowerment through participation and lead-
ership, local-level capacity building, and the
strengthening of local institutions.8

Many international development efforts
seek not only to integrate developing coun-
tries into the global economy but to global-
ize the economy itself. Capital mobility,
increasing trade, and the decline of national
state regulation have made individuals and the
communities they live in more vulnerable
than before. Conventional approaches to eco-
nomic development at best only address the
conditions under which local economies con-
nect more or less favorably to external eco-
nomic circuits. For example, “cluster
strategies” that emphasize the competitive
advantage of a local commodity are con-

cerned with how to plug local economies
into the high value-added parts of global
commodity chains. While these strategies are
important, they do not guarantee sustain-
able, equitable, local outcomes. 

In North America and Europe, the global
economic expansion of recent decades has
been felt in local communities in a variety of
ways. Perhaps the most noticeable and cur-
rently debated result has been the commer-
cial retail “big box” boom—that is, the
proliferation and increasing dominance of
multinational superstores. 

As an example, consider Wal-Mart, the
world’s largest retailer. If Wal-Mart were a
country, it would be the twentieth largest in
the world; if it were a city, it would be the
fifth largest city in the United States. Its crit-
ics have long complained that Wal-Mart is a
bad employer, neighbor, and corporate cit-
izen. But the company might be changing.
In 2004 Wal-Mart launched a long-term sus-
tainability initiative with leaders and execu-
tives from virtually every branch of the
company formed into entrepreneurial teams
focusing on areas such as packaging, real
estate, energy, raw materials, and electronics
waste. They partnered with environmental
consultants, nonprofit organizations, and
other groups that helped them examine busi-
ness practices through the lens of restoration
and sustainability.9

In October 2005, Wal-Mart’s CEO
announced three new goals for the company:
to rely 100 percent on renewable energy,
create zero waste, and sell products that sus-
tain resources and the environment. In April
2006 Wal-Mart was one of a handful of major
retailers and energy companies urging the
U.S. Congress to impose mandatory carbon
caps on their businesses. It has also become
the world’s largest supplier of organic food,
not only reducing its ecological footprint but
making organics more accessible for everyone.
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If global forces such as Wal-Mart are signing
on to save the planet by supplying organic
produce and lobbying for carbon caps, why
bother trying to strengthen local economies?10

There are several critical reasons to pursue
such a strategy. First, economic development
rooted in local ownership and import sub-
stitution has clear benefits in terms of stop-
ping economic leakage, a term that refers to
community income that is spent outside the
local economy. For example, each time a res-
ident shops in a different town or larger cen-
ter, the amount spent represents dollars and
income lost to the home community. There
are two basic forms of leakage: immediate and
secondary. Immediate leakage occurs when
members of a community travel to another
center and use their locally generated incomes
to make non-local purchases. Secondary leak-
ages occur when a resident makes a purchase
in the community but the product was pur-
chased or manufactured outside the com-
munity. Money spent outside the community
represents a loss to the local economy.11

A 2004 study of a Chicago neighborhood
found that a dollar spent at a local restaurant
had 25 percent more local economic impact
than a dollar spent at a chain store. The local
advantage was 63 percent more for local retail
and 90 percent more for local services. Other
studies have found that local businesses yield
two to four times the multiplier benefit com-
pared with non-local businesses. The under-
lying reason that local businesses have this
positive impact is that they spend more locally,
particularly on management, business ser-
vices, and advertising, and they enjoy their
profits locally. These four items can constitute
one third or more of total expenditures.12

Second, locally owned businesses are
more likely to be a stable generator of wealth
for many years, often for generations, and
they are more likely to adapt to rather than
flee the introduction of reasonable labor

and environmental standards. During busi-
ness downturns, they are less likely to relo-
cate production to lower-cost regions, and
in boom times they are less likely to move for
a slight increase in the rate of return on
investment. This anchoring of locally owned
businesses minimizes the incidence of sud-
den, calamitous, and costly departures, which
are often followed by massive unemploy-
ment, shrinking property values, lower tax
revenues, and deep cuts in schools, police,
and other services, which in turn throws
still more people out of work. This is far less
likely in a regional economy made up of
primarily locally owned businesses.13

Third, while big-box stores such as Wal-
Mart expand commercial choice and offer
good consumer value, some studies have
found that these stores do little to contribute
to local economies. As noted, compared with
locally owned stores, multinational chain stores
siphon revenues out of communities through
economic leakage. By displacing local busi-
nesses, they also contribute to increasing
unemployment and decreasing overall
incomes. Studies have found that big-box
retailing triggers a decline in total economic
activity despite increasing overall sales. A study
by the Department of Agricultural Econom-
ics and Rural Sociology at Pennsylvania State
University found that the presence of Wal-
Mart “unequivocally raised family poverty
rates in the US counties during the 1990s
relative to places that had no such stores.”14

Fourth, in North America a prevailing
myth is that in order to foster economic
development a community must accept
growth. The truth is that growth must be dis-
tinguished from development: growth means
to get bigger, development means to get
better—an increase in quality and diversity.
Local governments will often subsidize super-
store development through infrastructure
expansion in the name of economic devel-
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opment, only to facilitate more sprawl and
municipal debt. Two alternatives for devel-
opment without growth are supporting exist-
ing businesses and increasing the number of
times a dollar is spent in the community.
Local purchasing is the primary means both
of supporting existing businesses and of
increasing the economic multiplier, resulting
in a more efficient, self-reliant, economically
resilient community.15

Finally, strong local economies reduce the
negative ecological impacts of global trade, in
particular fossil fuel emissions from long-dis-
tance transport. For example, “food miles”
refers to the distance food travels from where
it is grown to where it is ultimately purchased
or consumed. Locally produced food is clearly
more sustainable and more environmentally
desirable than food with frequent flyer miles.

Reclaiming Local 
Economic Control

There are few limits to what can be achieved
when people work together for their mutual
benefit. Since the 1800s, people have been
forming cooperatives in order to meet a wide
range of local needs. (See Box 8–1.) From
agricultural producer cooperatives and con-
sumer co-ops to worker co-ops and social
cooperatives aimed at delivering health care
and social services, cooperative enterprises
can be found in nearly every country. In the
context of increasing urbanization, coopera-
tives offer a community-based strategy for
reducing poverty.16

The International Labour Organization
(ILO) defines a cooperative as “an
autonomous association of persons united
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Situated in the north of Italy, just below the
foothills of the Italian Alps, Emilia Romagna is 
a region of 3.9 million people. Bologna, the
region’s most populous city, is the commercial
and communications hub of the area and has 
re-emerged in recent decades as one of the
most vital and livable cities in Italy, with a
strong sense of history, art, and culture. But
beyond its cultural pleasures, this region is a
unique example of a living cooperative econ-
omy. The region has more than 15,000 cooper-
atives in both the commercial and civil sectors,
which collectively contribute over one third 
of the region’s gross domestic product.

In the 1970s, Emilia Romagna was near the
bottom of Italy’s 20 regions in terms of eco-
nomic performance.Today, it ranks first. It also
currently ranks tenth out of 122 economic
regions in the European Union (EU) and has a
per capita income 30 percent higher than the
national average and 27.6 percent higher than

the EU average.
What makes this region particularly fascin-

ating is that its economic success in the past
several decades is a result of ideas and prac-
tices that should be considered the antithesis
of mainstream economic ideology. Coopera-
tives are the foundation of the region’s eco-
nomic makeup—the strongest sectors include
retail, construction, agricultural production,
housing manufacture, and social services. Most
public works, including large-scale engineering,
construction, and heritage restoration projects,
are carried out by building co-ops.

With one of the highest qualities of life in 
all of Europe and strong economic perfor-
mance, the Emilia Romagna region of Italy is a
working example of community-based alterna-
tives to the global market economy and living
proof that strong local economies are possible
through cooperation.

SOURCE: See endnote 16.

Box 8–1. Emilia Romagna—A Cooperative Economy 

        



voluntarily to meet their common economic,
social and cultural needs and aspirations
through a jointly owned and democratically-
controlled enterprise.” Cooperatives thus
practice a unique form of economic partici-
pation that is based on membership rather
than amount of investment. (See Box 8–2.)17

Within cities, worker cooperatives—busi-
nesses owned and controlled by their employ-
ees—are the most common form of
cooperative enterprise. Decisions for the oper-
ation of the business are made democrati-
cally on the basis of one member/one vote.
Common forms of worker co-ops include
manufacturing plants, retail stores, commu-
nications companies, technical firms, and var-
ious forms of service providers. Worker
cooperatives typically form as a result of a
group of people organizing to create employ-
ment for themselves and to overcome barri-
ers to employment such as disabilities or racial,
gender, or ethnic prejudices. Alternatively,
worker co-ops form as a result of an existing

company that has “mutualized” by selling
shares to its employees, who then take over
ownership and management of the business.18

Argentina provides a good example of the
power of cooperation in saving the local econ-
omy. During the 2001 economic crisis, many
Argentines decided to take collective action
to save their jobs and their livelihoods. By
occupying bankrupt factories and businesses,
the workers turned their workplaces into
cooperatives without upper management or
unions. The National Movement of Recov-
ered Companies spread across Argentina as a
bottom-up approach to economic recovery
with the motto: “Occupy, Resist, Produce.”
There are now roughly 200 worker-run fac-
tories and businesses in Argentina, employing
over 15,000 people. Most of these coopera-
tives started during 2001.19

In 2002, the Ghelco Ice Cream Factory in
southern Buenos Aires went into bankruptcy.
The workers were owed thousands of dollars
in back pay. So they formed a co-op and
stopped the owners from removing the
machinery and dismantling the factory by
protesting in front of it. Three months of
protest led to an offer for the co-op to rent
the factory. Five months after that, the factory
was seized by the Buenos Aires legislature
and given to the co-op. Now the factory is
run by 43 members of the co-op who earn
more than they ever did, and they have bet-
ter working conditions. The co-op does not
have to pay high managerial salaries, unlike
the previous owners; in addition, it gets to
keep the large profits that used to end up in
the owners’ pockets.20

Historically, cooperatives have not only
enabled people to lift themselves out of
poverty, they have also become a way for
low- and middle-income people to continue
accumulating economic advantages they
would not be able to achieve individually.
Beyond this, co-ops can contribute to
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Voluntary and Open Membership
Democratic Member Control
Member Economic Participation
Autonomy and Independence
Education,Training, and Information
Cooperation among Co-operatives
Concern for Community

SOURCE: See endnote 17.

Box 8–2. International Co-operative
Alliance Principles for Co-ops

Improving access to financial
resources is an important component
in the fight against poverty.

      



strengthening the social fabric of commu-
nities and can build social cohesion among
community members as well as facilitate the
equitable distribution of resources. In a press
release on the occasion of the United
Nations International Day of Cooperatives
in 2001, Secretary-General Kofi Annan
underscored the role of cooperatives in
development, noting “the values of cooper-
ation—equity, solidarity, self-help and
mutual responsibility—are cornerstones of
our shared endeavour to build a fairer
world…. The cooperative movement will
be an increasingly adaptable and valuable
partner of the United Nations in pursuing
economic and social development for the
benefit of all people.”21

Community-Based Finance
Finance plays a fundamental role in the process
of economic development—capital invest-
ments and growth in financial assets are impor-
tant factors in the development of economies
of low-income countries. Yet access to capital
is not easy for those who live in poverty. Peo-
ple are often blocked from climbing out of
poverty not by a lack of skills or motivation but
by their lack of access to capital.

Poor people are often forced to rely on
informal financial relationships, which are
usually erratic, insecure, and costly to bor-
rowers. Improving access to financial
resources is thus an important component
in the fight against poverty, and microfi-
nance has proved to be an important tool in
this regard. “Microfinance” refers to the
provision of financial resources and services
to people who are generally excluded from
traditional financial systems based on their
low socioeconomic status. Generally it
includes the provision of loans, savings, and
other basic financial services that poor peo-
ple need to protect, diversify, and increase

their sources of income.22

In 1997, delegates from 137 countries
gathered in Washington, DC, for a Micro-
credit Summit and launched a campaign to
reach 100 million of the world’s poorest fam-
ilies, especially women, with credit for self-
employment and other financial services by
the end of 2005. According to the State of the
Microcredit Summit Report 2005, by the end
of 2004 a total of 3,164 microcredit institu-
tions had reached 92,270,289 clients, 72
percent of whom were among the poorest of
the poor when they took their first loan.23

Nearly 84 percent of these poorest clients
were women. Assuming five persons per fam-
ily, the loans given to the 66.6 million poor-
est clients affected some 333 million people.
Just over half of the 3,164 institutions report-
ing were in Asia, 31 percent were in Africa,
12 percent were in Latin America and the
Caribbean, and just under 5 percent were in
North America, Europe, the newly indepen-
dent states, or the Middle East.24

Contrary to some opinions, poor people
are very good at saving their money. In fact,
their savings represent a higher proportion
of their net assets than the savings of their
higher-income counterparts do. With access
to well-designed savings products and ser-
vices, low-income people can accumulate
wealth and begin to climb the ladder out of
poverty.25

The Grameen Bank in Bangladesh has
become the international model for micro-
credit programs. Its central feature is its credit
program, which provides small loans to the
poor for self-employment activities. The pro-
ject was initiated in 1976 when Muhammad
Yunus, head of the Rural Economics Pro-
gram at the University of Chittagong,
launched a research project on the possibil-
ity of designing a credit delivery system to
provide banking services to the rural poor.
The Grameen Bank Project began with the
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following objectives: 
• to extend banking facilities and services to

poor men and women;
• to eliminate the exploitation of the poor by

money lenders;
• to create opportunities for self-employ-

ment;
• to bring the disadvantaged, mostly

women, within an organized format in
which they can understand and manage
themselves; and

• to reverse the vicious cycle of “low income,
low savings and low investment.”
After initial success in the village of Jobra,

the project soon expanded to other villages.
In 1983, government legislation transformed
the project into an independent bank.26

The unique and innovative lending scheme
of the Grameen Bank requires borrowers to
voluntarily form small groups of five people
to provide mutual, morally binding group
guarantees in lieu of the collateral required by
conventional banks. Initially, only two of the
five group members are able to apply for a
loan. Access to credit for the other members
depends on the successful repayment of these
initial loans. Although the Bank monitors
borrowers fairly closely, organizing the bor-
rowers into groups provides incentives for
peer monitoring. 

The success of the Grameen Bank is
astounding, as the Nobel Committee noted
when it awarded the 2006 Nobel Peace Prize
to Muhammad Yunus for his pioneering work
in this field. As of April 2006, it had a total
of 6 million borrowers, 96 percent of whom
are women. The bank has 2,014 branches
working in 65,847 villages with a total staff
of 17,816. Since it started, the total amount
of loans dispersed is 271.94 billion taka
($5.46 billion). Of this, 241.63 billion taka
($4.83 billion) has been repaid. The loan
recovery rate is 98.4 percent.27

Because of the interconnection between

financial power, poverty, and women, micro-
finance has an important role in empowering
women and improving economic equality.
(See Box 8–3.) In many countries, particu-
larly in low-income regions, women have
few ownership rights. Cultural norms and
expectations place additional constraints on
women’s access to assets and income-gener-
ating opportunities.28

Studies have shown that income earned by
female borrowers has more beneficial effects
on the well-being of children and household
members generally than income earned by
male borrowers. And microcredit lending by
the Badan Kredit Kecamatan in Indonesia
has been found to increase women’s partici-
pation in decisionmaking, reduce fertility,
and improve household nutrition.29

Particularly in low-income regions of the
world where poverty rates are high, microfi-
nance can be an important tool for improving
the socioeconomic conditions of communities.
It helps to foster financially self-sufficient pri-
vate sectors and create wealth for low-income
people. As it does this, microfinance creates
new consumers and markets for existing busi-
nesses as well, thus contributing to the over-
all integrity of local economies. 

Community-based financial systems are
not only found in low-income countries strug-
gling with widespread poverty. In countries
such as the United States and Canada, there
are community-oriented financial institutions
that have a vision of social and environmen-
tal as well as economic benefits. 

In a financial climate dominated by big
banks, community credit unions demonstrate
that financial benefits can coincide with
broader community values and objectives. A
credit union is a nonprofit financial institution
that is cooperatively owned and controlled by
its members and managed through the elec-
tion of a volunteer Board of Directors. Credit
unions offer the same financial services as
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banks (savings, investments, loans, and so
on), but they generally market themselves as
providing superior member services because
of their community orientation. As cooper-
ative institutions, their policies are set up to
benefit the interests of their memberships as
a whole. Credit unions typically pay higher
interest rates on shares and charge lower
interest rates on loans than traditional finan-
cial institutions. 

Worldwide, there are over 157 million
credit union members in 92 countries.
Canada has the highest per capita use of
credit unions, with over one third of the pop-
ulation enrolled as members. As community-
based financial institutions, credit unions
ensure that financial investments are not only
economically successful but also in line with
the broader social objectives and values of the
communities in which they operate. As such,

credit unions strengthen local economies by
providing positive social and economic returns
to communities.30

The Downtown Eastside of Vancouver,
Canada, is home to many people battling
drug addictions, mental illness, and home-
lessness. Most local residents are low-income
earners with little to no access to traditional
financial services. Without identification to
open a bank account or enough money to
keep one open, people find themselves unable
to attain any level of financial security, and
many rely on costly private check-cashing
facilities. With the help of VanCity Savings
Credit Union (see Box 8–4), Pigeon Park
Savings opened its doors in 2004 as a provider
of low-cost, reliable financial services in a
supportive environment. People can now
cash or deposit checks and use a variety of
financial services otherwise unavailable to
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Unitus is a nonprofit organization based in 
Redmond,Washington, with a mission to fight
global poverty by increasing access to microfi-
nance. Using the example of the Grameen Bank
and under the guidance of Muhammad Yunus,
the Unitus Acceleration Model was developed
combining best practices from venture capital
and investment banking to create large-scale,
poverty-focused microfinance institutions.

Unitus shares the following success story 
of one of their clients:

“Susan grew up in a poor rural area of Kenya.
She was…forced to drop out [of school] after
fourth grade when her family could no longer
afford the school fees. Her parents kicked her
out when she became pregnant at 17. Hoping
to find work, Susan and her infant son moved
to Nairobi, where she married and had a
daughter. Her husband left her when they
learned she was HIV-positive. Unable to find
work and with no means to support her two

small children, Susan ended up in prostitution.
“Susan learned about Jamii Bora, a Nairobi-

based microfinance institution, from neighbors
in her slum. She completed their business train-
ing, which improved her business skills and gave
her the confidence to begin her clothes mend-
ing and sales business. Jamii Bora’s microfinance
services enabled her to quit prostitution and
move her family into a safer house….

“With each increasing loan, Susan buys
more raw materials in bulk at lower costs, thus
increasing her business’s profitability. She is
convinced she would not be alive without Jamii
Bora’s medical insurance and access to HIV
medication, and can’t imagine what would
[have] become of her children…. Susan has sav-
ings for the first time and is striving to earn
enough to ensure her children’s education so
they can break free from the chains of poverty.”

SOURCE: See endnote 28.

Box 8–3. The Power of Microcredit—A Personal Story

      



Downtown Eastside residents. Pigeon Park’s
banking system runs entirely on VanCity’s
network, which also provides the operating
infrastructure, technical support, adminis-
trative services, and security.31

Cooperatively owned credit unions are

not the only form of community-based finan-
cial structures. Shorebank Pacific is a char-
tered, commercial bank in Washington State
with a commitment to environmentally sus-
tainable community development. It is the
result of an innovative partnership between
Ecotrust, a nonprofit environmental organi-
zation dedicated to fostering a conservation-
based economy, and Shorebank Corporation
of Chicago, a pioneer in developing inner-city
community projects. To track financial
progress, clients and loans are reviewed by a
bank scientist who uses a scoring system of
sustainability principles.32

Buy Local,Trade Fair
Although a significant proportion of goods
used in cities are also produced there, cities
are by no means self-sustaining entities. In
terms of local economic activity, urban cen-
ters rely heavily on rural areas for resources
such as fuel and food. The trading systems
that facilitate the production, distribution,
and consumption of goods in urban areas
thus affect more than just the economies
within cities.

In the context of an increasingly globalized
economy, strengthening local economies
means having strong local networks and trad-
ing systems that support economic activity
within and among communities and that con-
tribute to the overall health and well-being of
these areas. Promoting trading systems that
contribute to strong local economies allows
cities and communities to participate in and
contribute to the larger, global economic
system in ways that are sustainable, equitable,
and just.

Fair trade is a rapidly growing move-
ment (see Table 8–1) that seeks to chal-
lenge unequal international trade relations
and that makes trade beneficial to disad-
vantaged and vulnerable producers. It does
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The Vancouver City Savings Credit Union
(Vancity) in British Columbia is an exam-
ple of a community-based “triple bottom
line” financial institution. Established in
1945 on the premise of “banking with the
unbankable,” Vancity is a cooperatively
owned credit union with over $10 billion
in assets and more than 340,000
members. Member ownership ensures
that the institution offers favorable social
and environmental benefits to the commu-
nity without compromising financial returns.

In the 1960s,Vancity was the first finan-
cial institution to offer loans to women
without requiring a male cosigner. Beyond
financial considerations,Vancity supports
community members in socially and envi-
ronmentally conscious choices. It was the
first financial institution in Canada to offer
special financing for hybrid vehicles and
energy-efficient home renovations. Every
year it awards hundreds of grants to com-
munity groups on environmental and
social justice projects. Other initiatives
include an EnviroFund Visa card that
donates 5 percent of its annual profits 
to local environmental projects. Since
1990, more than $1.45 million has gone 
to such initiatives.

Vancity also offers its employees some
of the best benefits packages in the indus-
try. In 2005, it was named “Best Place to
Work in Canada” by Maclean’s magazine
and “Best Work Place in Canada” by Cana-
dian Business magazine.

SOURCE: See endnote 31.

Box 8–4. Vancity Credit Union,
Vancouver, Canada

            



this by establishing direct and positive links
between producers of the South and con-
sumers of the North. Fair trade attempts to
level the global playing field by enabling
poor producers to be part of a trading sys-
tem that ensures a fair and stable price for
their products. It also offers producers and
their organizations support and services and
promotes the use of ecologically sustain-
able production practices.33

Similar to certification in organics or labor
standards, fair trade involves the implemen-
tation of voluntary global production stan-
dards. Fairtrade Labelling Organizations
International (FLO) is the primary body that
sets the labeling standards to be met by pro-
ducer groups, traders, processors, whole-
salers, and retailers. Although most commonly
associated with rural production, FLO sets
standards for hired labor situations as well,
including standards for working conditions,
employee returns, discrimination policies,
and child labor. In the context of manufac-
turing and the production of goods within
cities, the concept of fair trade can play a sig-
nificant role in creating strong local
economies.34

For many years, coffee was the main prod-
uct sold with the fair trade label. Now at
least 20 different products—from tea and

chocolate to sporting goods, textiles, and
handicrafts—are exported from developing
countries to more than 20 countries in
Europe and North America plus Australia,
New Zealand, and Japan. There are now 531
producer organizations certified with FLO,
representing some 1 million farmers and
workers from 58 countries in Africa, Asia,
and Latin America. There are 667 registered
traders, consisting of exporters, importers,
processors, and manufacturers from 50 coun-
tries all over the world.35

Strongly linked to the cooperative move-
ment (see Box 8–5), fair trade is helping
communities build the financial resources to
sustain livelihoods and alleviate poverty. It is
also building community capacity, fostering
strong relationships within communities, and
promoting sustainable and equitable systems
of production and trade.36

As recent mass protests in Seattle, Quebec
City, Prague, and Genoa demonstrated, con-
cerns about corporate dominance in the global
economy cover more than just the issue of fair
trade. A localism movement has emerged pro-
moting alternative approaches to global eco-
nomic development, particularly with respect
to energy, materials, and food. Campaigns to
promote the localization (or “de-globaliza-
tion”) of business and trade are sprouting up
all over North America and Europe, espous-
ing the social, economic, and ecological ben-
efits of more localized economies. 

Although the definition of “local” varies—
from bioregions to geopolitical boundaries—
the idea is consistent: local is better. The
benefits of localized economies are many:
they support local businesses and keep money
and profits within communities, they re-
establish producer-consumer relationships
and build social cohesion, and they reduce
the negative ecological impacts of global
trade, namely fossil fuel emissions from long-
distance transport. 
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Table 8–1. General Sales of Fair Trade
Labeled Products

Year Amount Growth

(tons) (percent)
1997 25,972
1998 28,913 11.3
1999 33,495 15.8
2000 39,750 18.7
2001 48,506 22.0
2002 58,813 21.2
2003 80,633 42.0
2004 125,596 56.0

SOURCE: See endnote 33.

     



The Business Alliance for Local Living
Economies (BALLE) is a growing alliance
of businesspeople around the United States
and Canada who join networks dedicated to
building “local living economies” with a goal
to green and strengthen their local economies.
Businesspeople organize themselves into local

business networks—each fully autonomous—
and share a commitment to living economy
principles. BALLE provides support and tools
to catalyze, strengthen, and connect local
business networks. Members of local net-
works join together to: 
• support the development of community-

based businesses;
• encourage local purchasing by consumers

and businesses;
• create opportunities for business leaders to

share best practices; and
• advocate public policies that strengthen

independent local businesses and farms,
promote economic equity, and protect the
environment.37

Countless cities all over North America
are working to promote the importance of
strengthening local economies. The San Fran-
cisco Locally Owned Merchants Alliance, for
example, has over 50 members and works to
promote locally owned independent retailers
in the area. The Buy Local Philly campaign is
sponsored by the Sustainable Business Net-
work of Greater Philadelphia and is a network
of more than 200 local and independently
owned businesses. The city of Portland, Ore-
gon, has a Think Local First Campaign to
raise public awareness of the benefits of a
more localized economy. Vancouver, Canada,
has started a Buy Local, Support Yourself
campaign to encourage local purchasing and
support local fashion, food, art, and more.38

As the world faces the emergence of peak
oil and related energy challenges, cities need
to reduce their dependence on outside mar-
kets and fossil-fuel-dependent transportation
systems. What is needed are more localized
systems of production, distribution, and con-
sumption. Local trading systems not only
allow cities to increase self-sufficiency, they
also contribute to strengthening local
economies by giving communities the ability
and resources to meet their own needs. 
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After the devastation of Hurricane Mitch
in 1998, the Center for Development in
Central America began to search for ways
to tackle the massive unemployment prob-
lems that had emerged in one of Nicara-
gua’s relocated cities, Nueva Vida (New
Life) in Cuidad Sandino.

Through the establishment of a
marketing partnership with Maggie’s
Organics, an organic clothing company in
Michigan in the United States, a sewing
cooperative with the women of Nueva
Vida was formed.The idea behind the 
co-op was to create fair trade employ-
ment in a region dominated by free trade
zones and sweatshops with substandard
labor conditions.

In 2001, the women’s worker co-op
became incorporated as Cooperativa
Maquiladora Mujeres de Nueva Vida Inter-
nacional—Women’s International Sewing
Cooperative of Nueva Vida—and in 2004
it was certified as the world’s first worker-
owned free trade zone.This designation
not only allowed the co-op to provide 
fair wages, good working conditions, and
employee control, it also enabled them to
compete on a level playing field with tradi-
tional sweatshops in the free trade zone.
With the successful establishment of the
cooperative, the workers’ goal now is to
put a percentage of the co-op’s profits
toward social projects in the community.

SOURCE: See endnote 36.

Box 8–5. A Women’s Fair Trade
Sewing Cooperative in Nicaragua

      



Local Economy Actors
Who are the local economic actors and what
are their roles in strengthening local
economies? Local authorities are clearly
important players. They build and maintain
infrastructure that is essential for economic
activity, and they set standards, regulations,
taxes, and fees that determine the parameters
for economic development. Local authori-
ties procure large numbers of services and
products and can influence markets for goods
and services.

Like private enterprises, local authorities
serve as public enterprises to produce “prod-
ucts” that are sold on the market. These
products include environmental services
(such as water, waste management, and land
use control), economic services (transporta-
tion infrastructure, for example), and social
services (such as health and education). Local
authorities also operate under the consider-
able constraints of most public agencies: lim-
ited resources, jurisdiction, imagination,
courage, time, and so on. For them to fulfill
their potential in strengthening local
economies, they need community organiza-
tions as partners.39

Local authorities are an influential
employer and consumer in most communi-
ties. All community members have a legiti-
mate interest in knowing what measures their
local authority is, could, or should be taking
to strengthen the local economy. These might
include local studies of indicators, assets,
imports, or subsidies; local training via entre-
preneurship programs linked to incubators for
locally owned businesses; help for those try-
ing to purchase locally with a directory, a
buy-local campaign, time dollars, or a local
currency; local investing of municipal funds;
and local public policy such as smart growth
zoning or a living wage bylaw.40

In many low-income countries, local

authorities have neither the resources nor
the power to provide support of any kind to
local business, let alone dedicate time and
resources to overall localization initiatives.
Cities with developed formal economies and
stronger local authorities fortunately have
more options. 

Local tax shifting is one local authority
strategy with enormous potential to
strengthen local economies. Taxes generate
revenue for governments, but they can also
serve as an effective tool of governance, sup-
porting community values and goals. The
main principle of tax shifting is simple: tax
“bads,” not “goods,” so that markets work to
direct the economy where we want it to go.
Tax pollution, waste, urban sprawl, and
resource depletion, for example—not jobs,
income, investment, good urban develop-
ment, and resource conservation. There are
many successful examples of tax shifting in
Scandinavian countries, which have been
using this tool for at least a decade. Local
authorities in Canada and elsewhere are rec-
ognizing the benefits of tax shifting and are
beginning to examine its potential.41

For example, a 2005 study at Simon Fraser
University in Vancouver examined six poten-
tial areas where the city could shift taxes in
one municipal precinct: carbon emissions,
drinking water, parking, solid waste, stormwa-
ter runoff, and sewage. The results were stag-
gering: tax shifting on average could lead to
a 23-percent reduction in environmentally
harmful activities and could generate an extra
$21 million in tax-based revenue. The surplus
funds could in turn provide tax grants, sub-
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sidies, and rebates for environmentally friendly
and sustainable development programs.42

The private sector also has a significant role
to play in strengthening local economies.
Business culture in general is starting to take
on a different shape in light of public pres-
sures and today’s social and environmental
realities. Over the last 10–15 years the socially
responsible business movement has taken
great strides in raising awareness that busi-
nesses need to serve the common good rather
than simply maximize profits. There is grow-
ing recognition among companies and orga-
nizations that they have a social obligation to
operate in ethically, socially, and environ-
mentally responsible ways. Using “triple-
bottom-line” accounting, some companies
are measuring their performance in terms of
social and environmental as well as economic
results. Many business leaders are discover-
ing the economic advantages to under-
standing and aligning business strategies with
the values of stakeholders.43

Corporate social responsibility (CSR) is
now a recognizable catchphrase in business
circles, with standards that serve as a guide to
conducting business in socially and environ-
mentally responsible ways. General princi-
ples of CSR fall into the categories of ethics,
accountability, governance, financial returns,
employment practices, business relationships,
products and services, community involve-
ment, and environmental protection.44

Most examples of CSR are found in high-
income countries, although, as noted earlier,
the fair trade movement is changing busi-
ness practices in the developing world as
companies realize the social and environ-
mental costs of doing business. Fair trade
standards embrace the principles of CSR,
including environmental protection, com-
munity benefits, and fair wages.

Emerging business trends such as CSR
represent a significant shift in thinking about

business. Indeed, socially and environmen-
tally responsible businesses play an important
role in sustainable economic development,
particularly at the local level. Given that
most business transactions take place in cities,
it is essential that sustainable economic devel-
opment within urban centers include the
commitment of businesses to adopt prac-
tices that consider people and the planet as
well as profit. 

In addition to local authorities and the
private sector, people in their daily lives are of
course important actors in local economic
development in their multiple roles as work-
ers, consumers, voters, volunteers, and advo-
cates. People who are disengaged limit their
constructive interaction and participation in
their communities. Some may express their
disengagement by looking elsewhere to do
business or by sending their children away to
learn and work; others may give up com-
pletely and relocate to another community,
another city, or another country. It is through
participating in local communities that peo-
ple can take the necessary measures to create
sustainable economies, so citizen engage-
ment is an essential component of strength-
ening local economies. 

Community Capital:
Using All Our Resources

Alternative economic theories and ideas are
not new: in 1973 E. F. Schumacher pro-
posed the idea of “new economics” in his
influential book Small is Beautiful: Econom-
ics As If People Mattered, promoting small-
scale development based on meeting people’s
local needs. Since then, alternative local eco-
nomic approaches have been put forward in
both industrial and developing countries—
approaches that are rooted in community
and designed to meet local needs and objec-
tives. These have emerged in response to
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the negative effects of globalization and as a
policy approach to sustainable development
at the community level. Community eco-
nomic development (CED) and sustainable
livelihoods are two examples of these alter-
native strategies.45

Community economic development pro-
vides a conceptual means of addressing sus-
tainable economic development at the
community level. Its core principles include a
community-based approach to development;
direct and meaningful community participa-
tion; integration of economic, ecological, and
social aspects of local development; asset-
based development based on community
strengths and resources rather than deficien-
cies; and support for community self-reliance.
Its distinguishing features are captured in this
definition: CED “is a process by which com-
munities can initiate and generate their own
solutions to their common economic prob-
lems and thereby build long-term community
capacity and foster the integration of eco-
nomic, social, and environmental objectives.”46

Just as sustainability has prompted a shift
in transportation and energy planning away
from traditional concerns with supply to a
new focus on managing demand, the focus
of economic development needs to shift
from traditional concerns with increasing
growth to one of reducing social depen-
dence on economic growth—or what could
be called EDM, economic demand man-
agement. This has distinct implications for
sustainable community development, par-
ticularly regarding employment and com-
munity economic development.47

Community economic development not
only promotes initiatives that contribute to the
economic health and viability of communities,
it also emphasizes environmental considera-
tions and the importance of social considera-
tions in broader economic thinking. Examples
of sustainable CED initiatives include: 

• car cooperatives to reduce the cost and
necessity of car ownership (Bremen, 
Germany);

• sustainable employment plans to create
jobs, spur private spending, and reduce
pollution through public investment in
energy conservation and audits (San Jose,
California); 

• new product development to encourage
manufacturers to develop environmentally
friendly products through municipal
research and development assistance
(Gothenberg, Sweden);

• increases in affordable housing supply
through zoning codes that promote a vari-
ety of housing types, including smaller and
multifamily homes (Portland, Oregon);

• experiments with local self-reliance
through establishment of closed-loop, self-
sustaining economic networks (St. Paul,
Minnesota);

• community-supported agriculture projects
to preserve farmland and help farmers while
making fresh fruits and vegetables avail-
able in city neighborhoods (Vancouver;
London, Ontario; New York City);

• creation of local currencies such as LETS,
Local Exchange Trading Systems, which
seek to recirculate local resources and
strengthen social ties (Toronto; Ithaca,
New York; United Kingdom); 

• a local ownership development project with
a revolving loan fund to encourage
employee-owned businesses, which are con-
sidered more stable over the long term and
more likely to hire, train, and promote
local residents (Burlington, Vermont); and

• a community beverage container recycling
depot that employs street people—“dump-
ster divers”—and provides them with skills,
training, and self-esteem (Vancouver).48

Closely related to CED is the sustainable
livelihoods approach to poverty alleviation,
which aims to address the immediate as well
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as the long-term needs of individuals and
households and which takes into considera-
tion the social and environmental as well as
the economic sustainability of livelihood activ-
ities and strategies. The idea of sustainable
livelihoods provides a framework to under-
stand the practical realities and priorities of
those struggling in poverty—that is, what
they actually do to make a living, the assets
they are able to draw on, and the everyday
problems they face.49

Beyond income generation, successful
strategies under a sustainable livelihoods
approach should serve to improve access to
and control over local assets and help to make
individuals less vulnerable to shocks and
stresses (such as illness, natural disasters, or job
loss) that could otherwise exacerbate situa-
tions of debt and poverty.50

Historically, the sustainable livelihoods
framework has been used primarily in the
context of rural poverty alleviation. But the
same framework can easily be applied to sit-
uations of urban poverty and livelihood gen-
eration. In fact, a sustainable livelihoods
approach is necessary in order to tackle issues
of urban poverty over the long term. Accord-
ing to the ILO, 184 million people in the
world do not have jobs, although this figure
reaches at least 1 billion if underemployment
is also taken into account.51

The concepts of community economic
development and sustainable livelihoods
together provide a useful framework for an
alternative approach to economic develop-
ment that emphasizes the development of
strong local economies.

Will the cumulative effects of the small
initiatives described here be enough to create
communities and economies with enough
resilience and strength to withstand the pres-
sures and problems of an increasingly urban-
ized world? As noted in the beginning of the
chapter, conventional approaches to eco-
nomic development leave little room for
strengthening local economies. Strong local
economies are those that not only generate
revenue but also take into consideration the
equitable distribution of wealth within com-
munities and the environmental implications
of economic activities. How does the overall
approach to economic development need to
change in order to facilitate the development
of strong local economies? 

Cities, communities, and local economies
are multidimensional, with a complex inter-
action of social, economic, ecological, and cul-
tural factors. Some analysts think of local
economies in terms of assets or capital. The
term community capital, conventionally used
to refer just to economic or financial capital,
has more recently been used to include nat-
ural, physical, economic, human, social, and
cultural forms of capital. Strengthening local
economies means focusing attention on these
six forms of capital:
• Minimizing the consumption of essential

natural capital means living within eco-
logical limits, conserving and enhancing
natural resources, using resources sustain-
ably (soil, air, water, energy, and so on),
using cleaner production methods, and
minimizing waste (solid, liquid, air pollu-
tion, and so on).

• Improving physical capital includes focus-
ing on community assets such as public
facilities (hospitals and schools, for
instance), water and sanitation provision,
efficient transport, safe and high-quality
housing, adequate infrastructure, and
telecommunications.
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• Strengthening economic capital means
focusing on maximizing the use of existing
resources (using waste as a resource, for
example), circulating dollars within a com-
munity, making things locally to replace
imports, creating a new product, trading
fairly with others, and developing com-
munity financial institutions.

• Increasing human capital requires a focus
on areas such as health, education, nutri-
tion, literacy, and family and community
cohesion, as well as on increased training
and improved workplace dynamics to gen-
erate more productive and innovative work-
ers; basic determinants of health such as
peace and safety, food, shelter, education,
income, and employment are necessary pre-
requisites. 

• Multiplying social capital requires attention
to effective and representative local gov-
ernance, strong organizations, capacity-
building, participatory planning, and access
to information as well as collaboration and
partnerships. 

• Enhancing cultural capital implies attention
to traditions and values, heritage and place,
the arts, diversity, and social history.52

Strengthening local economies requires
mobilizing people and their governments to
shore up all these forms of community capi-
tal. Community mobilization is necessary to
coordinate, balance, and catalyze community
capital. This approach to stronger local
economies requires some relatively new think-
ing about broad questions of community sus-

tainability and self-reliance, as well as more-
specific innovations concerning community
ownership, management, finance, organiza-
tion, capacity, and learning. This approach is
increasingly referred to as sustainable com-
munity development and includes both com-
munity economic development and sustainable
livelihoods strategies. 

While individual actions and lifestyle
choices, such as buying organic produce, are
important personal contributions, strength-
ening local economies requires a collective
shift in individual actions and political choices.
Community mobilization has been effective in
some contexts and some regions. The coop-
erative economy of Emilia Romagna in north-
ern Italy, the Grameen Bank in Bangladesh,
Vancity Credit Union in Vancouver, the
Women’s International Sewing Cooperative of
Nueva Vida, and the campaigns for local trade
across North America are all examples of the
potential of community mobilization to help
strengthen local economies.

Strong local economies are a fundamental
part of sustainable communities. They give
communities the capacity and resources to
address specific and immediate problems such
as the provision of health care, adequate
housing, clean water and sanitation, and dis-
aster prevention and response. Human set-
tlements—large and small, rich and
poor—need strong local economies to with-
stand the pressures created by an increas-
ingly urbanized world.

STATE OF THE WORLD 2007

169

Strengthening Local Economies

           

http://www.worldwatch.org/geo/emiliaromagna


STATE OF THE WORLD 2007

Vaňkovka, the former engineering works of
Friedrich Wannieck, became a Czech indus-
trial architectural heritage site in 1992. When
it was built in 1864, Vaňkovka stood outside
the historic city center. But thanks to con-
struction all around it, the site eventually
found itself at the heart of a larger city
downtown, on a busy street between the
main bus and railway stations. During the
industrial period, Brno was a center of tech-
nical invention, and Vaňkovka at its height
represented the city’s innovative and techno-
logical progress.1

Following the Velvet Revolution that
brought an end to communist rule in 1989,
traditional markets were lost. Central plan-
ners in Eastern Europe had built industrial
plants in the city’s core and high-rise housing
estates along tram and bus lines on the out-
skirts. When production declined, nearly one
third of the industrial zones—mostly situated
in the southeast part of the city—became
“brownfields”: obsolete and permanently
underused sites such as former factories and
military bases.2

Brno now wants to hark back to its roots.
In the early 1990s, the city began preparing
the South Centre project to develop a new
city quarter on the extensive underused land
between the core of the historic city and the
proposed new railway station. In the eastern
section of this site stood the former Vaňkovka
engineering works and iron foundry. The
derelict buildings were a blight on the city’s
frequently traveled transportation corridors.

The idea to revitalize Vaňkovka was first
put forward in 1993 during Brno’s 750th
anniversary celebrations. The following year a
group of activists from various bodies set up a
foundation, which later became the Vaňkovka
Civic Association, with the aim of aiding the
reconstruction and revitalization of the site

for business, cultural, and educational pur-
poses. The Project for Public Spaces, a non-
governmental organization (NGO) from
New York, supported this work, recognizing
that Vaňkovka could be transformed into a
charming place that could spur the revitaliza-
tion of the surrounding neglected land. 
Similar projects had been undertaken in the
United States and Europe. And in many cases
action was initiated by small groups of pas-
sionate and tireless people.3

Various community organizations, arts 
and educational institutions, private-sector
donors, and the authorities—including the
Brno City Council—formed partnerships to
bring life back to Vaňkovka. The Chief Archi-
tect’s Office conducted a survey to determine
the conditions required for monument pro-
tection, as well as feasibility studies for new
use of the area. The city government sup-
ported a privatization process to remove the
area as a protected zone from the “package”
of the residual property of the state-owned
ZETOR company. The city agreed to pay
51.6 million Czech crowns ($1.34 million in
2000 dollars) to resolve the company’s finan-
cial debts and get ownership of Vaňkovka.4

The Brno city environment department
paid for research on cleanup to gauge the risk
for future investors. The area was loaded with
heavy metals, cyanides, polycyclic aromatic
hydrocarbons, and oil residue, with deconta-
mination estimated at 7–8 million Czech
crowns ($181,000–207,000 in 2000 dollars).5

Exhibitions, theater performances, con-
certs, workshops, festivals, and children’s
activities were organized on the Vaňkovka
premises, drawing many thousands of people.
Most took place in the Pattern Shop and the
Core Room of the old factory buildings. By
the end of the 1990s, Vaňkovka had hosted
more than 170 events and had become an
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item on the cultural
map of the region,
with attention 
and support 
from abroad.6

Shortly after
the city of Brno
became the owner
of the premises in
September 2000,
the German firm
ECE presented plans to invest $120 million
in the construction of a 37,000-square-
meter shopping center. The firm accepted
the Vaňkovka Civic Association’s invitation
to open discussions, bringing together
Czech and foreign experts and members of
the public to consult and contribute to the
plan. While most of the block was trans-
formed into the Galerie Vaňkovka shopping
center, two buildings remained from the
original monument-protected area—the
Machine Works hall and the “office build-
ing”—while the Core Room and the facade
of part of the Foundry were incorporated
into the new building.7

When the shopping arcade opened in
March 2005, a special section that is wheel-
chair-accessible from outside was made avail-
able for a cultural and community center 
for NGO activities. The name of this center,
Slévárna Vaňkovka, calls to mind the former
foundry. It consists of Cafe Práh (“halfway”
cafe), an information center for young peo-
ple, and an all-purpose hall. To renovate the
two original buildings, the Brno South Cen-
tre city development company invested the
funds that ECE had paid for its part of the
site. The large space of the former Machine
Works became an exhibition hall for contem-
porary Czech paintings. It is named after the
old factory’s founder—the Wannieck Gallery.

The planning
process also
initiated discus-
sions concern-
ing public spaces
in and around
the Vaňkovka
complex—the
“Vaňkovka
streets”—and 
upgrades for 
the surrounding

streetworks and public transport.
After more than 15 years, this piece of

land at the center of Brno is once again alive,
bringing the city benefits and income. The
redevelopment of Vaňkovka, with its central
location and public transport accessibility, has
increased prospects for new developments 
on surrounding sites. Its success has made
Brno a leader in forging a systematic policy
approach to brownfields, while refocusing
strategic priorities on redevelopment of land
within the city. Vaňkovka has given life to the
hopes of revitalizing other brownfield sites 
in the region. 

The experience also demonstrates the
importance of the creative and visionary role
played by civic initiative and the nonprofit
sector in regenerating brownfields. The Vaň-
kovka Civic Association not only documented
Vaňkovka and made it more visible, it also
helped solve a complicated ownership prob-
lem. These activities increased the site’s social
potential and its commercial attractiveness
while reducing the pressure for greenfield
construction. The association’s innovative
work to support cultural activities is now be-
ing replicated in brownfield redevelopment
campaigns in other Czech cities.8

—Eva Staňková
Vaňkovka Civic Association
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“Cities, like dreams, are made of desires and
fears,” wrote Italo Calvino in Invisible Cities.
If so, our cities range from daydreams to
nightmares, depending on the city, the
moment in time, and a person’s position
within the social and physical landscape.
Cities, like regions and countries, have expe-
rienced uneven development exacerbated by
government inability to offset the inequities
produced by globalization. Within many
cities, inequalities have deepened—between
rich and poor, between included and
excluded, and between the “formal” and the
“informal” city.1

The informal city consists of squatter set-
tlements, clandestine subdivisions, invaded
residential and commercial buildings, provi-
sional housing for refugees or migrant work-
ers, and often degraded “social housing”
complexes. These communities account for
some 40 percent of the total urban popula-

tion of the South, including 41 percent in
Mumbai and 47 percent in Nairobi. Resi-
dents typically lack basic urban services (water
and sanitation, electricity, paved roadways)
and security of tenure, including official title
to homes or land and freedom from evic-
tion. Even where informal communities have
urban infrastructure and de facto rights to use
the land, they remain stigmatized spaces,
while the low-cost labor of their residents
helps sustain life’s daydream for the privi-
leged in the formal city.2

As housing prices in the formal city are
prohibitive for the poor, they have no choice
but to live in the most dangerous areas: on
the streets, as is common in India; in alley-
ways outside wealthy homes, as in many
Asian cities; on hillsides too steep for con-
ventional construction, as in the favelas of
Rio de Janeiro; on stilts in marshes, as in
Bahia’s alagados; on floodplains, as in many
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of Jakarta’s kampungs; atop garbage dumps,
as in Manila; or even in cemeteries, as in
Cairo. Families often remain through several
generations and upgrade their homes and
communities over time. Even young people
who manage to enter university often have
no place to live outside these “marginal-
ized” spaces.3

Poor urban neighborhoods face the worst
of two worlds: the environmental health haz-
ards of underdevelopment, such as lack of
clean drinking water, and of industrializa-
tion, such as toxic wastes. Yet their residents
tread lightly on the planet, using few resources
and generating low levels of waste in com-
parison with their wealthier neighbors. The
gap between rich and poor in cities from
Nairobi to New York means that those with
the fewest resources suffer most from pollu-
tion generated by the wealthiest. 

Those who advocate “sustainable devel-
opment”—meeting the needs of people today
without despoiling the planet for future gen-
erations—too often overlook the striking envi-
ronmental injustice in our cities. The logical
sequence linking global sustainability to urban
poverty is synthesized in what have become
known as the Perlman Principles:
• There can be no global environmental sus-

tainability without urban environmental
sustainability: Economies of scale in cities
create energy and resource efficiencies.
Transforming the urban metabolism
through circular rather than linear systems
is the key to reversing global environmen-
tal deterioration.

• There can be no urban environmental solu-
tion without alleviating urban poverty: The
urban poor tend to occupy the most eco-
logically fragile areas of cities and often
lack adequate water, sewage, or solid waste
management systems.

• There can be no solutions to poverty or
environmental degradation without build-

ing on bottom-up, community-based inno-
vations, which are small in scale relative to
the magnitude of the problems.

• There can be no impact at the macro level
without sharing what works among local
leaders and scaling these programs up into
public policy where circumstances permit.

• There can be no urban transformation
without changing the old incentive sys-
tems, the “rules of the game,” and the
players at the table.

• There can be no sustainable city in the
twenty-first century without social justice
and political participation as well as eco-
nomic vitality and ecological regeneration.
A casual look at book titles throughout the

1960s and 1970s shows that the call for atten-
tion to the urbanizing world has been
sounded for decades: The Urban Explosion in
Latin America, The Exploding Cities, The
Wretched of the Earth, Uncontrolled Urban
Settlement. There may have been slightly
more interest in urban poverty during the
cold war due to fear that migrants and squat-
ters might lead to leftist regimes. But once it
was recognized that squatters were more
interested in better opportunities for their
children than in social protest, this interest fell
off. It has only recently resurfaced in light of
urban violence and security issues.4

Gradually, international agencies have
begun to acknowledge the significance of
cities and urban poverty. In 1999 the World
Bank and UN-HABITAT formed the Cities
Alliance to coordinate slum upgrading, in
2001 UN-HABITAT became a full-fledged
United Nations program, in 2003 the inter-
national community agreed on a single defi-
nition of “slums,” and in 2004 United Cities
and Local Governments was formed, giving
formerly competing local authority networks
a unified voice.

These recent milestones are important,
but the pace of change remains too slow.
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One of the U.N. Millennium Development
Goals explicitly focuses on urban poverty:
improve the living conditions of 100 million
slum dwellers by 2020 (Target 11, which is
part of Goal 7 on environmental sustainabil-
ity). Even if achieved, this would make but a
small dent, as it aims at just 10 percent of the
existing slum population, and an additional 1
billion people will be living in urban areas of
developing countries by 2020. Why are we
always playing catch-up?5

Barriers to Equitable Cities 
Among the obstacles to reducing urban
poverty and promoting environmental justice
are inept and corrupt governance, violence,
anti-urban bias, skewed development assis-
tance, counterproductive incentives and resis-
tance to change, and a lack of reliable
city-level data necessary to benchmark
progress.

Weak governance. The urban poor, gen-
erally excluded from decisionmaking, are the
greatest untapped source of ideas about
improving their cities and lives. Over the last
several decades, mayors have been elected
for the first time in many countries, arguably
bringing the government closer to the peo-
ple, but most poor people still do not have a
voice in governance. Since decisionmakers
tend to come from elite sections of society,
they often have a vested interest in main-
taining the status quo. Lawmakers in Kenya,
for instance, who saw bicycles as toys for chil-
dren rather than an important transporta-
tion mode, levied a luxury tax on bikes for
years, keeping the cost too high for many
low-income residents.6

Poor governance is reflected in uneven
service delivery. World Bank Institute
researchers have documented that people
have less access to water, sewerage, and
school-based Internet in cities that have a

record of bribery in their utility companies,
private firms that dictate local laws and reg-
ulations, and high levels of corruption nation-
wide. Ronald MacLean-Abaroa discovered
this reality after becoming the first elected
mayor of Bolivia’s capital, La Paz, in the mid-
1980s: “Whenever I found problems in ser-
vice delivery or the prompt completion of
public works or the collection of revenues,
they happened not just to be associated with
inefficient organization but almost always
with corruption.”7

Corruption, clientelism, and cronyism—
the “three Cs” that undermine democracy—
worsen urban poverty. Corruption skews
public spending toward sectors where brib-
ing is easier, such as large public works con-
struction, and generally away from education,
health, and maintenance of existing infra-
structure. When people need to bribe officials
to get needed services, those who can least
afford the bribes suffer the most. A survey in
Indonesia found that bribes required by
police, schools, electricity companies, and
garbage collectors ate into the already tight
budgets of the urban poor.8

Violence and stigma. The increase in
urban violence that has accompanied the rise
in drug and arms trafficking has created par-
ticularly high mortality rates among urban
youth. When dealers purchase complicity
from the police for their illegal activities, they
can hold entire low-income neighborhoods
hostage. The consequent association of the
urban poor and violence only serves to deepen
the stigma that already constrains life oppor-
tunities for these people.9

A multigenerational study of families in Rio
confirmed this trend. (See Box 9–1.) Fear of
violence keeps people homebound, while job
interviews end when the applicant’s address
is identified as in a favela. Among people of
equivalent educational levels, those who lived
in favelas had less success finding jobs.10
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Violent crime is a much greater threat in
some places than others. Researchers have
found the world’s lowest levels of robbery and
assault in Asia and the highest levels in Latin
America and sub-Saharan Africa.11

Anti-urban bias. Environmentalists and
development specialists have long portrayed
cities as threats to nature. Many policymak-
ers still adhere to this old mindset, pitting
environmental concerns against economic
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A study of three favelas in Rio de Janeiro, Brazil,
in 1968–69 and follow-up interviews with many
of the original participants and their families in
2001–03 revealed that one of the most drama-
tic and devastating changes over the past 30
years has been the growth of lethal violence. In
1969, people were afraid their homes and com-
munities would be removed by the military
government.Today, they are afraid of dying in
crossfire between drug dealers and police or
between rival gangs.

Their fear is justified. In 2001, 20 percent of
the original interviewees, 19 percent of their
children, and 18 percent of their grandchildren
reported that some member of their family 
had died through lethal violence—much higher
rates than in cities in Colombia or Bolivia,
which are drug-producing countries. Even when
low-income families manage to move out of the
favelas into public housing or peripheral but
legitimate neighborhoods, the drug-related vio-
lence follows them.The death rates and life
expectancies for young men in poor communi-
ties rivals those in countries in a civil war.

The poor feel trapped between the drug
dealers and the police. In 2003, 81 percent said
that neither helps them and that both commit
violent acts with impunity.As the gangs are bet-
ter financed and armed, it is easy to bribe the
police. It is not uncommon for police to barge
into low-income homes with the excuse of
searching for a gang member and then tear the
home apart and kill family members at random
to demonstrate power and “instill respect.”
Seeking retribution from the courts is futile,
and identifying the dealers is a death sentence,
for the communities are entirely in the hands
of the dealers once the police leave. People say

they must act like the three monkeys: they “see
nothing, hear nothing, say nothing.”

This “sphere of fear” has the devastating
consequence of decreasing social capital, one of
the few great assets for mutual assistance in
getting ahead. Now people are afraid to leave
their homes.As Nilton, a 60-year-old former
favela resident who now lives in a housing pro-
ject, put it:“To live here is to live in a place
where daily you do not have the liberty to act
freely, to come and go, to leave your house
whenever you want to, to live as any other per-
son who is not in jail. It is imprisoning to think:
‘Can I leave now or is it too dangerous?’ Why
do I have to call someone and say that they
shouldn’t come here today? It is terrible, it is
oppressive. Nobody wants to live like this.”

Consequently, there is less sense of commu-
nity unity, less use of public space, less socializ-
ing and trust among neighbors, and much less
participation in neighborhood organizations.
Almost all residents’ associations are controlled
by the drug and arms traffickers (except those
controlled by the “death squads”), so that even
the earlier low level of bargaining power of
such groups is gone.And the link between
favela residents and criminality has made it
harder to get jobs or to hear about available
odd jobs.The rental and sales values of
homes—residents’ greatest asset—has fallen,
and service providers from teachers and health
workers to nonprofits hoping to provide aid
are afraid to enter the communities. Even com-
mercial deliveries are no longer made.Those
interviewed noted that marginalization and
exclusion have only deepened since the end of
the dictatorship.

SOURCE: See endnote 10.

Box 9–1. Violence in Rio: Undermining the Urban Poor

              



growth and preventing further growth of
cities, especially megacities. In 1986, a study
commissioned by the U.N. Fund for Popu-
lation Activities found that almost every
nation had made some attempt to limit urban
growth by investing in rural development, cre-
ating “growth poles” or “new towns,” forc-
ing people to relocate to undersettled regions,
moving their national capitals, or introducing
closed-city policies.12

Countries spent a good deal of money and
political capital in these efforts, but none suc-
ceeded in stemming the tide of migration.
Investment in rural roads, electrification,
education, health, and industrialization,
while important for improving rural living
standards, in many cases just increased the
rate of migration to urban areas. As people
became more aware, they used their new
roads and skills to seek wider opportunities
in the city.13

Even where freedom of movement was
highly restricted—such as colonial govern-
ments, command-and-control economies,
and police states—people nonetheless found
ways to sneak into cities. The most “success-
ful” efforts to prevent urban growth were in
apartheid South Africa, which required pass-
ports for non-whites to enter cities; China,
which used rice ration cards and a house-
hold registration system; Russia, which used
housing allocations; and Cuba, where a
national policy of keeping people in the coun-
tryside was backed by the use of force. Yet
“floating populations” of migrants entered
Chinese cities, Moscow apartments became
crowded with friends and relatives trying to
move to the city, and governments every-
where kept inaccurate records of city size to
maintain the fiction of non-growth.14

As recently as 2005, scores of nations
were still attempting to curb urbanization.
The United Nations Population Division
recently analyzed migration policies of 164

countries and found that 70 percent aim to
lower migration from rural to urban areas.
This study confirmed that the impact on
overall population distribution was “almost
negligible.”15

The myth that people will stop coming to
cities if public housing is not built and squat-
ter settlements are removed is unfounded
and hurts the poor. Miloon Kothari, U.N.
Special Rapporteur on Housing Rights, esti-
mated in 2006 that the number of forced
evictions had risen worldwide since 2000.
“Without human rights safeguards,” Kothari
warns, “the commitment to the reduction
of slums, including through the relevant
MDGs, can easily become slum-eradication to
the detriment of slum-dwellers.”16

Skewed international assistance. Although
virtually all of the world’s population growth
is expected in the cities of Africa, Asia, and
Latin America, and most of this will be in low-
income areas, development assistance has
been reluctant to recognize the urbanization
of poverty. From 1970 to 2000, all urban
development assistance was estimated at $60
billion—just 4 percent of the total $1.5 tril-
lion. Few bilateral aid agencies have any kind
of urban housing program, or any serious
urban program at all.17

The decisions of international develop-
ment banks are important, even if aid is not
the primary source of foreign investment in
a given country. In recent years, aid has
been roughly one tenth the level of private
capital flows in developing countries. Yet
international aid agencies leverage additional
funding and influence the research agendas
and spending priorities of governments, uni-
versities, and nongovernmental organiza-
tions (NGOs).18

Aid that does flow to urban areas often
misses the poor. The London-based Inter-
national Institute for Environment and Devel-
opment found that urban projects accounted

STATE OF THE WORLD 2007

176

Fighting Poverty and Environmental Injustice in Cities

      



for 20–30 percent of all lending at several
agencies from 1981 to 1998. But housing,
water, sanitation, and other services that
improve conditions for the urban poor
received just 11 percent of total lending at the
World Bank, 8 percent at the Asian Devel-
opment Bank, and 5 percent at Japan’s Over-
seas Economic Cooperation Fund.19

The World Bank reports that its lending
and staff devoted to urban areas continues
to lag behind the resources invested in the
rural sector. All countrywide World Bank
investments and most bilateral aid in devel-
oping countries are guided by Poverty
Reduction Strategy Papers prepared by gov-
ernments in consultation with the World
Bank Group. These documents tend to
neglect urban areas.20

The international assistance community
cut its teeth on rural development and is pro-
fessionally and structurally geared toward
assisting rural peasants, not to continuing
assistance for them when they move to cities.
Development experts seem to prefer “mis-
sions” to attractive agricultural areas, fishing
villages, and environmental preserves over
those in the polluted, overcrowded, and often
dangerous urban slums.

Pressure to bring more attention to urban
poverty within the international develop-
ment community has met with strong resis-
tance. Every Executive Director of
UN-HABITAT since its founding in 1978
has urged that we must act now, and yet
none has succeeded in receiving funding par-
ity with other U.N. agencies. When UN-
HABITAT was headquartered in Nairobi
along with the U.N. Environment Pro-
gramme (UNEP) to assuage political pres-
sures from African countries, it was no secret
that these were considered the most expend-
able United Nations bodies. Although
UNEP and UN-HABITAT have an impres-
sive campus in Nairobi, both agencies remain

politically and financially marginalized.
The voices for greater support for urban

programs often face derision from those who
believe that government spending is already
pro-urban. But rigorous economic studies
find that wealth generated in cities ends up
subsidizing the countryside.21

On a more positive note, the World Bank
is now considering subnational lending,
which would allow loans to go directly to
municipal governments, bypassing national
finance ministries. This would help cities—
particularly megacities—receive monies des-
ignated for them from international agencies
that is now often held up by national gov-
ernments that have imposed lending ceil-
ings or that see political advantages in
withholding funds. For instance, national
governments in Brazil and Mexico do not
want the mayors of their major cities to
appear successful because they are potential
competitors for the presidency and often
from opposition parties.22

Counterproductive incentives and fear
of change. The incentive systems of aid agen-
cies are at odds with contextually specific,
community-based, anti-poverty initiatives.
Development professionals are promoted
based on the size and rapidity of loans
“pushed out the door,” making one-size-
fits-all approaches the best route to promo-
tion, as opposed to smaller-scale projects
where the priorities are set by local people.
One analyst concluded that “the people
whose needs justify the whole development
industry are the people with the least power
to influence development and to whom there
is least accountability in terms of what is
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funded and who gets funded.”23

The public sector is generally risk-averse.
Elected and appointed officials often feel safer
sticking with “the way things have always
been done,” even if results are suboptimal,
rather than risk being fired or not re-elected
for making a mistake. There is a high price to
pay for an unsuccessful initiative—and little
or no reward for innovation. As Alan Alt-
shuler and Marc Zegans have noted, in the
private sector the expectation that some ideas
and initiatives will not be successful is built
into the process, and funds are set aside for
R&D where the entire point is to experi-
ment and innovate.24

Fragmentation and competition among
public agencies and academic disciplines fur-
ther limits cooperation in solving urban prob-
lems. Each area—water and sanitation,
transportation, housing, land use planning,
private-sector involvement, poverty allevia-
tion—is in a separate department, often run
by people who may compete for resources,
attention, or staff. Yet these issues are inter-
twined, so that an apparent solution to one
may lead to new problems in another. Even
when universities or international agencies
have created interdisciplinary structures, indi-
viduals still have the strongest allegiances to
their home department, where appointments,
promotions, and payments are set. 

Inadequate data for benchmarking. Lack
of city- and neighborhood-level data makes
it difficult to measure progress and hold gov-
ernments accountable. Most statistics are only
available at the national level, at best broken
down between rural and urban, but not by
specific cities. Where cities have managed to

mobilize resources to collect their own data,
they often exclude informal settlements and
are rarely comparable with earlier studies or
with data from other cities. The Global Urban
Observatory created by UN-HABITAT in
1998 to address this problem has had little
success in finding indicators comparable across
cities, despite its Web-accessible database of
237 cities that covers measures of poverty,
environment, infrastructure, urban services,
shelter, and land.25

Apparently neutral questions such as what
to measure, what indicators to use, how to
collect reliable data on these indicators, how
to make sense of the results, and how to dis-
seminate the results are in fact value-based
issues that have political and social implica-
tions. Answers to these urban indicators ques-
tions will be a major topic of debate at the
next World Urban Forum in Nanjing, China,
in 2008. 

Signs of Hope
Despite these obstacles, the energy and cre-
ativity in cities has generated scores of system-
challenging innovations, many of which have
spread from one place to another or—politics
permitting—have been scaled up into public
policy. Three examples described in this sec-
tion are urban poor federations, which started
in Mumbai, India; land-sharing, which started
in Bangkok; and participatory budgeting,
which started in Porto Alegre, Brazil.

Over the last two decades, a new kind of
federation of urban poor has emerged from
grassroots savings groups. The member
groups, often led by women, learn from and
support each other. The catalyst for this devel-
opment was the National Slum Dwellers Fed-
eration in India. Its head, A. Jockin, was a
community leader who had long fought to
protect his own and other “slums” from
being bulldozed.26
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In the early 1980s, Jockin and other slum
leaders in India demonstrated the capacity
of their groups to lower costs and reach more
people with their own form of housing and
basic service programs. At the same time,
women pavement dwellers in Mumbai sup-
ported by a local NGO called SPARC (the
Society for Promotion of Area Resource Cen-
ters) created a savings program (Mahila
Milan) that each woman contributed a few
cents to every week. These three organiza-
tions formed an Alliance that since 1985 has
been demonstrating to governments how to
address the needs of slum dwellers in concrete
projects from new housing to community
mapping and public toilets. (See also Chap-
ter 2.) The Alliance has strong links with the
Asian Coalition for Housing Rights, and both
work to support organizations of the urban
poor in different Asian nations.27

Representatives from this Alliance were
invited to South Africa in 1991 to help com-
munity leaders consider how that country’s
first democratically elected government
should address housing issues. The visitors
helped set up what is now the South African
Federation of the Urban Poor, formed around
indigenous savings groups, which began
housing projects to demonstrate the capacity
of their members. These groups, along with
the Asian Coalition for Housing Rights, also
connected with urban poor organizations
and networks in Thailand. During the early
1990s, other national federations formed,
drawing support from the already established
federations. Most, like the Indian and South
African federations, had a local NGO to sup-
port them.28

In 1996, with active federations in Cam-
bodia, India, Namibia, Nepal, South Africa,
Thailand, and Zimbabwe and with interest
from community organizations in many
other nations, the federations formed 
their own umbrella group: SDI (Slum/Shack

Dwellers International). Groups in Brazil,
Ghana, Kenya, Malawi, Sri Lanka, and
Swaziland have since joined SDI. Many have
programs that have reached tens of thou-
sands of members with better housing and
basic services; some have reached hundreds
of thousands.29

Federations of urban poor, and the NGOs
that work with them, have devised numerous
ways to tackle common obstacles. They have
pooled their money in savings groups to sup-
port community projects. They have over-
come the lack of data on informal settlements
by doing their own censuses and commu-
nity mapping. Their persistence has often
prodded into action governments that were
resisting change.30

Another important innovation—land shar-
ing—began in Thailand. In the 1980s, NGOs
and National Housing Authority architects
began organizing residents of informal set-
tlements facing eviction to negotiate with
the owners of the land they occupied in
Bangkok. Their goal was to enable squatters
to get new apartments with full services and
secure land tenure on a part of the disputed
land in exchange for returning the rest of
the land for commercial development. By
agreeing to such land sharing arrangements,
the landowners could avert years of conflict,
lost profits, and loss of face, and they were
able to develop market-rate projects on a
portion of their property, the profits of which
easily paid the costs of building the multi-
family dwellings and infrastructure.31

The Thai government worked with one of
the local leaders, Somsook Boonyabancha,
to set up the Urban Community Develop-
ment Office (UCDO) in 1992 and to bring
participatory development to more urban
poor neighborhoods. The board of this new
agency included senior government officials,
academics, and community representatives.
Beginning with a $50-million capital fund,

STATE OF THE WORLD 2007

179

Fighting Poverty and Environmental Injustice in Cities

    



UCDO was able to make low-interest loans
to organized communities to buy land, con-
struct or improve homes, or start small busi-
nesses. It encouraged communities to form
savings and credit groups to hone their man-
agement skills and bring their own resources
into development projects.32

In 2000, UCDO merged with the Rural
Development Fund to become the Commu-
nity Organizations Development Institute,
which launched a huge campaign in 2003 to
develop good housing, infrastructure, and
secure land tenure with 300,000 households
in 2,000 poor communities in 200 Thai cities
within five years. By the time of the Septem-
ber 2006 coup d’état in Thailand, 450 com-
munity upgrading projects in 750
communities in 170 towns and cities were
under way or completed, reaching more than
45,500 households.33

The ambitious scale of these Thai efforts
has yielded results. In 2006, UN-HABI-
TAT found that Thailand was among a hand-
ful of nations that are on track to meet the
Millennium Development Goal of improv-
ing the lives of slum dwellers. The number
of slum dwellers in Thailand has fallen by
18.8 percent a year, and UN-HABITAT
credited community-driven upgrading sup-
ported by the government for this encour-
aging development.34

A third notable innovation is participatory
budgeting, which was started in Porto Ale-
gro, Brazil, when the city government used
the 1988 post-dictatorship constitution to
involve the urban poor in priority setting
for community-level budget appropriations.
The Workers’ Party Mayor made public the
existing neighborhood allocation of service
delivery and investments and asked that par-
ticipatory processes be used to set priorities
on the use of municipal funds in each com-
munity. Once every penny of expenditure
had been negotiated within and among the

neighborhoods, corruption and clientelism
became impossible to hide.35

Participatory budgeting has resulted in
greater investment in poor neighborhoods,
with greater targeting to issues identified by
the poor as top priorities. A survey conducted
after the first year revealed that most of Porto
Alegre’s poor people wanted clean water and
toilets, whereas the government previously
assumed that the top priority was trans-
portation. After initial success in creating sol-
idarity rather than conflict among
neighborhoods of rich and poor, participatory
budgeting spread to other cities in Brazil,
the rest of Latin America, and elsewhere.
(See Box 9–2.)36

While participatory budgeting has been
adapted internationally, many cities lack the
legal framework and strong local govern-
ment needed to practice it. In 2002,
researchers commissioned by the Inter-
American Development Bank concluded that
for participatory budgeting to happen, cities
must have a competent local government
committed to including the urban poor. This
is generally not the case.37

Even when the political will exists to
implement participatory budgeting, many
obstacles remain. Yves Cabannes of Uni-
versity College London identifies the fol-
lowing as key challenges: How can
municipalities maintain participatory bud-
geting after it is started by a political party
that leaves office? How can it be sustained
in conditions of scarce local budgetary
resources? How can cities mobilize local
resources to meet the expectations of those
who participate so that false expectations do
not backfire? How can cities expand par-
ticipation to include the poorest and most
excluded, especially young people, women,
the elderly, and migrants? And how can
cities best learn from the immense variety of
experiences with participatory budgeting?38
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Sharing Approaches 
That Work

The experiences just described belie stereo-
types about the incompetence of the urban
poor, about the inability of community
groups to collaborate with governments
and international agencies, and about the
narrow self-interest of urbanites seeking
benefits for their own neighborhoods at
the expense of the common good. Urban
poor federations, land sharing, and partic-
ipatory budgeting are only three of many
innovations that should provoke policy-
makers to rethink whom the city is for and
how it works—who sets the policy agenda,
what groups are included in decisionmaking,
how conflicts are handled, and which incen-

tive structures generate progressive change.
The Mega-Cities Project was founded in

1987 to address these issues and to stimulate
transformation of policy and practice from the
bottom up. Hundreds of successful innova-
tive solutions are bubbling up in cities world-
wide. The Mega-Cities strategy is to discover
and uncover these, document and disseminate
them, and scale them up into policy (where
possible) or transfer them worldwide to cities
seeking to adapt them and jump-start prob-
lem solving of their own. As a result, the lag
time between ideas and implementation is
shortened and the effects of approaches that
work are multiplied.

The need to share workable solutions was
highlighted by the results of a Global Lead-
ers Survey conducted by Roper Starch Inter-
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In Brazil, where participatory budgeting was
born, expansion is slowing but the process is
reaching a greater range of cities. By 2006,
some 200–250 municipalities in Brazil had par-
ticipatory budgets.This process initially was
used in Brazil’s wealthier south and center, but
now it has reached northeastern capitals,
including cities with high poverty, such as Fort-
aleza, Recife, and Aracaju. Participatory budget-
ing is no longer unique to the Workers’ Party,
as parties from the center to the extreme left
are adopting the process.

Peru has also passed and implemented com-
prehensive participatory budgeting legislation.
Over the past five years, more than 800 local,
regional, and provincial governments there 
have started to discuss budgets with residents.
Although this “top-down” approach suffers
from rigid procedures and a uniform system for
civil society representation that does not always
fit the local context, many initiatives are flour-
ishing, supported by the Red Peru network and
nurtured by Peru’s strong participatory culture.

In Colombia, the U.S.Agency for Interna-

tional Development is supporting participatory
budgeting through its Plan Colombia, and local
governments, including in Pasto and Medellin,
are separately experimenting in their own
ways.Venezuela, Uruguay, Chile, and Bolivia all
have the topic on their policy agendas.

Since 2003, the Municipality of Porto Alegre
has coordinated a network, supported by the
European Union, that includes over 350 cities
and 100 institutions from Europe and Latin
America.At the World Urban Forum in June
2006, participants from more than 30 countries
attended a workshop on participatory budget-
ing; earlier that month, people from Africa,Asia,
and Eastern Europe traveled to Brazil for a
three-city workshop on the subject.
Between 2000 and 2006, the number of munici-
palities with participatory budgets grew from
200 to roughly 1,200 worldwide. In Europe,
more than 50 cities have adopted this
approach, and initiatives are under way in Asia,
Africa, and North America as well.

SOURCE: See endnote 36.

Box 9–2. The Spread of Participatory Budgeting

       



national. Although 96 percent of leaders from
all sectors agreed that their cities faced simi-
lar problems to other cities, and 96 percent
said they would benefit from sharing infor-
mation, only 11 percent felt very knowl-
edgeable about what other cities were doing
to solve problems. Despite the availability of
instant messaging, Web sites, blogs, and data
retrieval at the touch of a keypad, leaders
have little time or propensity to go online for
solutions to their problems. They need to
hear a new idea in person from a peer or see
it for themselves.39

Mega-Cities teams in the 21 largest cities
of the world facilitate these face-to-face
encounters. They include network leaders
from NGOs, grassroots groups, government,
business, academia, and the media. These
teams detected, visited, and documented
more than 400 successful innovations at the
intersection of poverty and environment and
brokered the transfer of 40 of them across
national, city, and neighborhood boundaries.
This section describes three such transfers—
in Cairo, Rio de Janeiro, and Curitiba—as
illustrations of both the power of mutual
learning and the difficulties of sustaining new
practices that threaten vested interests.40

Traditionally the Zabbaleen, Cairo’s ver-
sion of India’s “untouchables,” were trash col-
lectors. They lived in an abandoned quarry
that had become the city’s garbage dump, and
they earned a meager livelihood from selling
waste products by the ton to brokers. In the
1970s, a consulting firm called EQI and an
affiliated nonprofit began working with the
Zabbaleen to convert trash into marketable
products through micro-enterprises based in
their homes. Scrap metal was worked into
elaborately etched trays, fabrics were used to
weave colorful placemats and quilts, plastics
were recycled into shoes and games, and
organic waste was composted.41

The success of these endeavors, which cap-

tured the value added of the final products,
drew support from government and interna-
tional institutions, facilitating the total
upgrading of the community. People moved
out of the dump into apartments with stan-
dard urban services, and the children left the
donkey carts and entered school. Children
who attended school could apprentice in the
craft of their choice and earn income from
their production. After centuries, the Zab-
baleen began to overcome the stigma attached
to trash workers.

In 1994, at a Mega-Cities Project meeting
in Jakarta, Manila coordinator Me’An Igna-
cio realized that this approach might be
adapted to the Payatas settlement in Manila
and arranged to bring a delegation from there
to the 1995 meeting in Cairo to study the
Zabbaleen. The group returned inspired to
study the contents of their local garbage
stream and decided to start with a guild for
paper recycling. They were successful in pro-
ducing and selling all sorts of paper products
and helped start other small enterprises, using
plastic foam insulation and other waste prod-
ucts. The idea spread to other communities
in Metro Manila and around the country and
helped bring many families out of dire
poverty. Today recycling continues on a small
scale in Manila, but garbage dumping has
become a source of large kickbacks to local
officials, so they discourage these grassroots
recycling efforts.42

In Cairo, the Zabbaleen have continued to
generate income through recycling but have
not been integrated into the city’s waste col-
lection system as hoped. In fact, globalization
has entered their lives in recent years, as inter-
national waste collection businesses have been
given contracts for garbage collection in var-
ious parts of the city and have pressured the
Zabbaleen to move out. The international
companies burn the garbage rather than
reusing it; the Zabbaleen, in contrast, man-
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age to recycle 85 percent of what they collect.
At the moment one third of Cairo has no
garbage collection at all. As Mona Serageldin,
an architect from Cairo who teaches at Har-
vard, suggests, the waste problem there will
not be solved until the traditional and mod-
ern waste collection systems are linked.43

Another innovation comes from Rio,
where about one third of the residents live in
favelas, many of which are too steep for con-
ventional construction. Each year during the
rainy season, floods and mudslides wash out
hundreds of their homes, killing many peo-
ple and polluting communities with sewerage
overflow that then runs into Guanabara Bay.
In 1986, the Municipal Secretariat of Social
Development launched Projeto Mutirão
(reforestation), which combined planting
vegetables and fruit trees on upper slopes to
prevent erosion and further settlement with
installing underground sewerage pipes to sep-
arate human waste from open drainage canals.
Community leaders managed the process,
hiring qualified unemployed residents, and for
the first time in history the city paid for the
labor—from cultivating seedlings, planting
trees, and maintaining new green areas to
digging trenches and installing pipes.44

At the 1992 Mega-Cities Project meet-
ing in Rio, Jakarta coordinator Darrundono
was inspired to integrate elements of Rio’s
progam into the Kampung Improvement
Project (KIP), an upgrading initiative that
he directed. The core idea of environmental
and nutritional awareness and of the impor-
tance of greenery to the quality of life in
poor settlements was integrated into KIP,
with the additional elements of installing
communal washing and toilet facilities on
sites of garbage dumps and encouraging each
family to cultivate edible plants in the small
spaces around their homes. But the Indone-
sian program did not adopt the practice of
paying residents for their labor.

Back in Rio, the lessons from this expe-
rience evolved into Favela-Bairro, the most
extensive squatter upgrading project ever
undertaken. From 1995 to 2004 the refor-
estation program reached 87 communities
and 250,000 people, and by 2006 Favela-
Bairro had reached 556,000 people in 143
favelas. Workers are paid $150–500 a
month, and some work at three nurseries the
city supports, producing 120,000 trees a
month. More than 1,500 hectares have been
planted with some 3.5 million trees, which
helps to generate income, provide food
security, improve air quality, and prevent
flood disasters.45

The success the city government had in
paying community residents through local
leaders was transferred into several other pro-
jects, the most extensive being the garbage
collection initiative, Favela Limpa (Clean
Favela): the municipal waste collection com-
pany now hires favela residents to collect
waste door-to-door and bring it to collection
points for municipal trucks.46

A third transfer involves Curitiba, Brazil.
In the 1970s, Mayor Jaime Lerner devel-
oped a bus system that was quick, comfort-
able, and convenient enough to draw riders
out of their cars. (See Chapter 4 for further
details.) Building and zoning regulations
were adapted to allow for higher density con-
struction at bus intersections, and trans-
portation within and between neighborhoods
was fully integrated. In addition, in poor
communities inaccessible to garbage trucks,
residents received free bus tickets for bring-
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ing their trash to the main road, and old
buses were used as mobile classrooms for
computer literacy.47

In 1991, New York City and the state
government were seeking ways to reduce
automobile emissions, as the city risked los-
ing federal funding because it was out of
compliance with the Clean Air Act. The
Mega-Cities Project was asked to present
some measures used successfully in other
cities. A private foundation offered a challenge
grant that would cover the costs of the inno-
vation transfer if all the players could agree on
one initiative. New York officials chose an
environmental education program called Alert
II, which linked car emissions with air pollu-
tion and public health risk in São Paulo, along
with the Curitiba bus system.48

In early 1992 the Mega-Cities Project
brought New York City Commissioners of
Environment and Transportation to São Paulo
and Curitiba to study these initiatives. The
result was a public awareness event called
“Green Alert” on Park Avenue, and, with
financial help from Volvo, four of the Curitiba
buses and loading tubes were given a test run
in four key locations in lower Manhattan.49

The trial received good evaluations from
those who used it, but the transfer lost
momentum when the city administration
changed in 1993 after an election. Critics
could cite many reasons that Curitiba’s sys-
tem would not work in New York. The
demonstration there had given people free
trips, so one key element—prepaid board-
ing—was not tested. And the staffed turnstiles
for payment at every bus station would be
expensive to replicate in New York. Unlike

Curitiba, New York has a subway and narrow
streets, which make it hard to dedicate full-
time street space for buses. Also, the respon-
sibility for New York streets is split between
the state-run transit authority that operates
buses and the city transportation department
that manages street signs and signals, which
are key to giving buses priority.50

The idea never died, however: it stimulated
interest at the Federal Transit Administra-
tion, which then encouraged bus rapid tran-
sit in Los Angeles and other cities. In 2001,
when New York Mayor Michael Bloomberg
first ran for election, “subways on the surface”
was one of his campaign ideas. And in 2006
officials considered a similar system on several
corridors throughout the city. The pilot sys-
tem anticipated for operation in 2008 will
have drawn some of its inspiration from that
Curitiba demonstration years ago. For the
Mega-Cities Project, it was important to have
one of its first transfers occur from South to
North to show that learning could be the
reverse of what many people expect.51

These cases and hundreds of others doc-
umented and disseminated by the Mega-
Cities Project provide lessons about the
process of social change. Grassroots groups
have been the most fertile source of innova-
tion, followed by local governments. To reach
significant scale, innovators need to work in
partnership with NGOs, business, and gov-
ernment. To overcome the myriad obstacles
during the innovation life cycle, from origin
to routine practice, a “product champion”
needs to provide passion and continuity. Inno-
vation transfer works best when the learning
is peer-to-peer, when there is a face-to-face
visit, and when continuity can be assured.
(The rapid change of administrations makes
transfers tricky between local governments, as
they are prone to reject an idea they did not
initiate.) But the biggest lesson is that social
change is a Sisyphean struggle. While com-
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munity groups and progressive governments
struggle to push the boulder of innovation up
the mountainside, the gravitation pull of
“business as usual” is always working in the
other direction.

Promising New Directions
Our global future will be urban, like it or not.
People in developing countries will continue
to vote with their feet, moving to cities or the
urban fringe. It will be many decades before
cities of the global South reach a stable pop-
ulation. Although birth rates decline with
urbanization, this happens more slowly with
the urban poor.

What can be done to make our urban
future a desirable and sustainable one? What
kinds of cities foster conviviality and creativ-
ity? How can poverty and environmental
degradation be alleviated and a voice for the
disenfranchised be ensured?

There is no magic bullet for creating sus-
tainable, equitable, and peaceful cities. But
there are some necessary if not sufficient con-
ditions for such transformations: transparent
governance, decent work or a basic income,
innovative infrastructure to conserve the envi-
ronment, intelligent land use with integrated
community development, and social cohe-
sion along with cultural diversity. 

Foster transparent governance. Effective
governance is essential to scale up promising
innovations into public policies, to provide
basic services equitably, and to forge part-
nerships with the private and voluntary sec-
tors. Addressing the World Bank Board in
Singapore in September 2006, Bank President
Paul Wolfowitz emphasized this point: “With-
out [good] governance, all other reforms
will have limited impact…. It is the view I
have heard on sidewalks and in taxis—in the
marbled halls of ministries and in rundown
shacks of shantytowns.”52

Tackling the corruption that weakens gov-
ernance requires fostering competition so that
governments do not have monopoly power,
reducing bureaucratic leeway, and increasing
accountability. For instance, La Paz began to
reduce bribery in construction permits by
simplifying and publicizing the rules, con-
tracting the permitting out to architects, and
reducing the city’s job to overseeing the con-
tracts—a job that could be done by fewer
municipal employees who could be paid more.
Some promising efforts to foster transparent
governance make government rules, pur-
chases, and investments public knowledge by
posting them on the Internet.53

Ensure decent work or a basic income.
Jobs are a top priority for the urban poor. In
2001, the majority of interviewees in the
multigenerational study of favela residents in
Rio said that “the most important factor
for a successful life” was a good job with a
good salary. They want a chance to earn
their livelihoods whether as employees or
informal workers—that is the key to their
dignity. What is needed is both job creation
and preparation of people within their com-
munities for jobs that exist in market sectors
that are growing.54

Job and skills training, mentoring, and
help in finding a first job can play a major role
if done correctly. There is no use building
people’s capacity for jobs that no longer exist.

Savings and credit are key to job creation.
Without access to these financial tools, would-
be entrepreneurs cannot start small busi-
nesses. Many forms of microfinance, including
community savings and credit funds as well as
small loans to make improvements to hous-
ing, have been successful in urban settings.
(See Chapter 8.)55

Larger companies can also play a role in
strengthening the economies of poor com-
munities. In Guadalajara, Mexico, where a
good share of the population lives in
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unplanned settlements, a large, multinational
cement company, CEMEX, developed a sav-
ings-and-credit scheme to allow households
that earn $5–15 a day (low-income families,
but not the poorest of the poor) to buy
materials to build and improve their housing.
The program has since expanded to 23 cities
in Mexico.56

In some cases, governments can help cre-
ate local jobs by hiring the urban poor to help
solve pressing environmental problems, as
reforestation in Rio demonstrated. In low-
income communities in Dar-es-Salaam in
Tanzania and Kampala in Uganda that were
damaged in flooding, local governments used
“community contracts” to get local labor for
the necessary rebuilding.57

There is also a role for a “negative income
tax” to help in periods between jobs or to sup-
plement incomes too low to live on. Mexico
and Brazil started innovative “conditional
cash transfer programs” in which the gov-
ernment directly deposits funds into person-
alized debit cards for low-income people as an
incentive for desirable action. For example, a
family gets a certain amount of cash for chil-
dren as long as they attend school regularly,
gets other funds upon proof of immunization
against contagious diseases, and receives fur-
ther aid if there are elderly or infirm people
in the family. Such programs have led to
higher school enrollment and better preven-
tive health care, especially in Latin American
cities, and New York’s mayor now plans to try
the approach.58

Develop innovative infrastructure to con-
serve the environment. Cities that do not yet
have full infrastructure have the chance to
“leapfrog” over outmoded and wasteful sys-
tems created during the Industrial Revolution.
They can take advantage of resource-con-
serving technologies, both low- and high-
tech, to revolutionize the built environment.
Examples include installing water-conserv-

ing toilets, separating drinking and greywater
into different systems, using passive solar
energy or biogas for heating, and adapting the
recycling technologies developed by NASA
for life in outer space. Architect William
McDonough is working on low-cost housing
projects in China that use biogas from waste-
water for cooking, local compressed earth as
building materials, and passive solar design for
heating and cooling. These sorts of tech-
nologies are also being used in Johannes-
burg. (See Box 9–3.)59

One challenge in adopting low-impact or
“alternative” technologies is that they do not
carry the prestige of “modernity” seen on
televisions and in houses of the rich around
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In the low-income neighborhood of Ivory
Park, Johannesburg, residents are discover-
ing new job opportunities with technol-
ogies that turn wastes into resources.
Local NGOs—EcoCity and GreenHouse
People’s Environmental Centre Project—
have demonstrated the viability of locally
available rammed earth building materials,
solar water heaters and cookers, water-
less sewage systems, recycling, and small-
scale organic agriculture.Together with the
Co-operatives and Policy Alternative Cen-
tre, EcoCity has helped set up more than 
a dozen “green” cooperative businesses.
Clara Masonganye, from the women eco-
builders cooperative Ubuhle Bemvelo, says
the green homes “are warm in winter and
cool in summer.” Midrand Eco Savings 
and Credit Cooperative allows the local
savings community to decide how to allo-
cate loans.

—Annie Sugrue
EcoCity Trust, Johannesburg

SOURCE: See endnote 59.

Box 9–3. Circular Technologies in
Johannesburg, South Africa

          



the world. While cutting-edge neighbor-
hoods in places like Stockholm show that
eco-friendly design is compatible with a high
standard of living, most people in developing
countries do not see these models and con-
tinue to aspire to the worst mistakes of the
U.S. and European systems. 

Promote intelligent land use and inte-
grated community development. Urban plan-
ning is making a comeback after decades of
being dismissed as the province of useless
colored maps. Creative urbanists have found
new ways to involve communities in the trade-
offs of physical planning decisions and to use
old planning tools for progressive change.
Zoning, building, and land use regulations
have been adapted to foster mixed-use com-
munities, with homes close to workplaces,
commerce, and recreation. Incentives for
development in areas with existing infra-
structure have helped limit sprawl. “Areas of
special interest” have been established to pro-
tect environmentally important areas, connect
nature corridors, and allow the upgrading of
informal settlements in flexible ways. Com-
prehensive transportation planning has now
included investments in sidewalks, bicycle
paths, and low-cost public transportation
options with easy connections between local,
regional, and longer-distance travel.

São Paulo has been among the leaders in
advancing urban planning tools to create a
more inclusive city. One of the biggest steps
there was taxing building developers to cre-
ate a fund for investments in the public
interest, including public transportation,
housing, and environmental improvements.
(See Box 9–4.)60

Low-income housing options are so lim-
ited in most cities that new migrants end up
living in the most dangerous places. A logi-
cal response would be to lay out small plots
of land with connection to basic urban ser-
vices, available for small sums or loans. This
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In São Paulo’s plan, approved in 2002, the
administration negotiated a change in the
floor ratio, which dictates how large a
building on a given lot can be.Throughout
the city, the ratio that developers can build
for no additional cost is now kept to 1,
meaning the total area on all floors of a
new building must be equal to the lot area.
But in areas where zoning allows floor
ratios of 2, 3, or 4, developers who wish to
build more can pay for a permit.The pro-
ceeds go to a public fund for environmen-
tal, transport, and housing purposes.

The developers’ association published
four pages of ads against the proposed
plan in all local newspapers.The adminis-
tration fought back and the innovation was
eventually agreed upon. But at the City
Council several changes diminished the
proceeds that could be expected from the
new permit system. It is now the law, how-
ever, and developers have to abide, which
they can do without any significant harm
to their profits.

When a new administration has a dif-
ferent approach to social problems or
another set of priorities, it puts less empha-
sis on some issues, even though they are
enshrined in the law. During the Workers’
Party administration (2001–04), for
instance, São Paulo created an Urban Poli-
cies Council of 40 members, representing
both government and NGOs. It is required
by law. But the current administration has
never convened the council.

Developers will always try to change
the law in order to build more and more;
it is in the logic of their business. But as
Jean-Jacques Rousseau wrote,“the public
interest is not the interest of all.”

—Jorge Wilheim
Former head of São Paulo’s 

planning department

SOURCE: See endnote 60.

Box 9–4. Planning for the Public
Interest in São Paulo, Brazil

          



“sites-and-services” approach, first tested in
Dakar, Senegal, in 1972, has been little used,
as it does not offer politicians the chance for
ribbon cuttings and photo opportunities. Yet
it makes monetary and environmental sense:
the costs of infrastructure are small compared
with retrofitting a squatter community, and
the new settlements help reduce the inva-
sion of environmentally sensitive areas. 

Cultivate social cohesion and cultural
diversity. Diversity makes natural ecosystems
and human economies more resilient, yet
prejudice and misunderstanding between dif-
ferent groups of people often squanders the
potential of cultural diversity to strengthen
cities. Solving the complex problems that
our cities face will require the greatest diver-
sity of cultures and value sets possible.61

As violent crime rips apart the urban fab-
ric and further isolates the poor, there is a
need to focus on controlling the sale of arms
and drugs, reducing the corruption that per-
mits violence with impunity, and mobilizing
the society at large to find solutions to the
problem. Promising initiatives include efforts
at community policing in low-income neigh-
borhoods and all varieties of arts, culture,
and sports programs for young people at risk.
Some programs of arms amnesty and pre-
vention of small arms sales have also been
tried, with varying degrees of success in low-
ering urban violence.62

Our Urban Future
The directions in politics, economics, envi-
ronmental policy, and society just described
require at least three fundamental changes.
The first is to revise the architecture for sup-
port to cities and the urban poor, giving cities
their due and reversing the reward systems to
promote innovation. As the global population
shifts toward cities, the agendas of aid agen-
cies, national governments, foundations,

research centers, and nonprofit groups need
to reflect this reality. All too often in the dis-
course on the future of cities, the focus remains
exclusively on global or world cities in their
role as centers of capital and information flows
and as corporate headquarters rather than on
the more numerous and populous cities of the
developing world.

To bridge the divide between official
sources of assistance and the urban poor,
governments and aid agencies might channel
their support to a local fund or community
foundation in each city. The fund would be
earmarked for use by community organiza-
tions, have transparent decisionmaking, and
make it easy for groups that receive assis-
tance to exchange ideas with each other. The
Thai government’s Community Organiza-
tions Development Institute offers one exam-
ple of how national governments could
contribute to local funds. The Swedish Inter-
national Development Cooperation Agency
has set up local organizations to run urban
poverty programs in Costa Rica and
Nicaragua. In Ecuador, the government
reached agreements between 1988 and 1993
with foreign governments to restructure
commercial debt instruments and then chan-
neled the funds through local NGOs to
finance development projects throughout
the country.63

Rethinking development assistance
includes finding ways for federations of the
urban poor and NGOs working with them to
bypass official aid channels. Two former
World Bank staff members have started a
Web site, www.globalgiving.com, that allows
individuals and institutions to support projects
run by local people. Analyzing this initiative,
former Bank economist William Easterly
writes: “Think of the potential for creativity
if thousands of potential donors, project pro-
posers, technical advisers, and advocates for
the poor were freed from the shackles of the
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large centralized bureaucracy and could find
solutions that worked on the ground. This is
not a panacea for redesigning all of foreign
aid; it is just one promising experiment in how
aid could reach the poor.”64

A second change needed is to create sys-
tematic ways for benchmarking progress and
measuring outcomes in cities. Without reli-
able, comparable indicators of poverty and
environmental conditions, we will never know
whether progress is being made or how to
compare the impact of one set of practices and
policies with another. As international and
national efforts have not yielded city-level
indicators, the need for local benchmarking
is clear. One possibility is for local govern-
ments to hire residents to collect health,
housing, income, and environmental data.
Federations of the urban poor, from Mum-
bai to Nairobi, have shown how this can be
done, organizing communities to perform
their own censuses. Cities can hold informa-
tion collection fairs that would motivate peo-
ple to collect data on their own areas of
interest and responsibility. 

Exchange of information is especially
essential among those who are most directly
involved in fighting urban poverty and
among the urban poor themselves. The jour-
nal Environment and Urbanization, pro-
duced by the International Institute for
Environment and Development, offers one
important forum for researchers, NGO staff,
and others to exchange ideas. There is also
a need for face-to-face discussions among
community leaders.

Some new projects aim to collect and share
information on urban poverty and the envi-
ronment. The International Development
Research Centre in Canada has launched a
program to study interventions in urban agri-
culture, water and sanitation, solid waste
management, vulnerability to natural disasters,
and land tenure as a cross-cutting theme in a

handful of “focus cities” in developing coun-
tries. A new Urban Sustainability Initiative,
supported by the Moore Foundation in the
United States, is planning city partnership
projects in China, Mexico, South Africa, and
Tanzania, an exchange of ideas among cities,
and a set of scientific and social indicators to
gauge urban progress.65

In these and other initiatives it will be
important to realize that rather than “best
practices” and “competitive cities,” what is
needed is “better practices” and “collabora-
tive cities.” The “best practice” model is
flawed by its implication of one ideal way for
all communities. As the Mega-Cities Project
discovered, each new innovation gives rise
to new problems and contradictions, which
require yet further innovations and revised
solutions. Another lesson was that a “best
practice” in one place may be useless or detri-
mental in another. Each location needs to
adapt solutions to its own history, culture, and
local circumstances. The current system of
nominating, judging, and rewarding “best
practices” allows for self-nomination and self-
promotion but leaves little room for neutral
external evaluation.

Despite apparent differences in politics,
economics, and culture, cities in developing
countries and the industrial world have many
problems in common, often more than they
share with small towns or villages in their
own countries. Nearly every wealthy city con-
tains within it neighborhoods with high infant
mortality, malnutrition, homelessness, job-
lessness, and low life expectancy. And nearly
every city in the developing world contains
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within it a world of high finance, high tech-
nology, and high fashion. If cities are to be
used as laboratories for urban innovation,
they can harvest ideas to exchange from the
South to the North, since low-income cities
have a lighter ecological footprint and have
more experience in reuse. It is time to move
from NIMBY (not in my backyard) and
NOPE (not on planet earth) to the recogni-
tion that all by-products of human activities
end up in someone’s back yard and in the
atmosphere that surrounds us.

The last basic shift needed is for people in
positions of power to listen to the most vul-
nerable portions of the population, particu-
larly young people and women. The cities of
the future belong to the children of today.
Unfortunately, a review of municipal efforts
to incorporate children’s concerns in deci-
sionmaking found that “there is generally
more interest in showcase projects” than in
broader changes.66

Cities could scale up programs that expose
young people to arts and sports and develop
areas in which they can excel and feel part of
something worthwhile. In Rio, one such pro-
gram—Affro-Reggae, started in the favela
Vigário Geral—has used drumming, dance,
and song lyrics that expressed the commu-
nity’s reality to attract youngsters, build sol-
idarity, and develop a critical analysis of their
situation. Its work, chronicled in the docu-
mentary Favela Rising, helped defuse a drug
war with the adjacent favela and has spread
to other communities.67

One of the most articulate explanations of
the need to listen to the urban poor comes

from Rose Molokoane of the South African
Federation of the Urban Poor, or FED UP.
She recently told an audience that included
development professionals: “We are fed up of
being the subject of the agenda. We are fed
up with you not listening to us…. We are
poor, but not hopeless. We have money, but
no chance to come to the bank and open an
account because we have no address. If you
give me security of tenure, then I have an
address, and I will open account. We will
show you we can do it…. The only thing we
are concentrating on is how to organize our-
selves. If communities are organized, they
are a tool to address issues that are giving you
double stress.”68

The gulf that Rose Molokoane identified
between those who set “development goals”
and those who are the target of that agenda
is a subset of larger rifts between rich and
poor, between the powerful and the power-
less. Bridging these divides will require a new
mindset. Unless and until we are ready to
expand our conception of “we” from “me and
my family” to my community, city, country,
and planet, the gap will continue to grow. We
may have come this far through competition
and survival of the fittest, but if we are to
make the leap to a sustainable world for the
centuries ahead, we will need to be intelligent
enough to do it through collaboration and
inclusion. In the words of Australian aborig-
inal elder Lilla Watson: “If you’ve come to
help me, you’re wasting your time. But if
you’ve come because your liberation is bound
up with mine, then let us work together.”69
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States Agree on a Regional Program to Reduce
Emissions from Power Plants,” New York Times,
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