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FOREWORD

T his ~ear, for the first.time, Worldwatch
InstItute and the UnIted Nations
Environment Programme (UNEP) have

joined forces ·on Vital Signs. These two organi­
zations, with a common dedication to achiev­
ing a healthy global environment, have worked
together on this tenth volume of the series that
Worldwatch launched in 1992. We believe that
Vital Signs 2001 provides decisionmakers and
the public the latest and most complete picture
of the health of the planet and its people.

UNEP is the principal United Nations body
in the field of the environment. It plays a lead
role in shaping the global environmental agen­
da, and in forging and implementing important
environmental agreements. In recent years,
UNEP has stepped up its efforts to analyze the
state of the global environment and to assess
global and regional trends, providing early
warning of environmental threats.

This new collaboration is intended to maxi­
mize the synergy between an official United
Nations body and a private, nonprofit research
institute-drawing on our combined analytical
strengths and our complementary abilities to
reach key audiences around the world. At this
time of rapid and confuSing change, we are
particularly keen on providing the information
and insights the world will need as it approach­
es the World Summit on Sustainable
Development in Johannesburg next year.

With this tenth edition of Vital Signs, we
reach an important milestone. In Vital Signs
2001, we now have data for the year 2000. This

has given us a full half-century perspective on
many of the trends we follow, since most of our
data sets begin in 1950, when global record­
keeping became much more comprehensive
and systematic.

For decades, analysts have been using the
year 2000 as the end point for their long-term
forecasts and projections. Now that this year
has become a vantage point for looking back­
ward, the view is breathtaking. The last half­
century has been a period of sweeping,
unprecedented change: change in the economy,
change in society, and change in the very bios­
phere of the planet. Indeed, very few projec­
tions for the year 2000 have come anywhere
close to the mark. Today we live in a world that
is economically richer than could have been
hoped for a half-century ago, but one that is
ecologically poorer than hardly anyone could
have imagined. Here are some of the trends of
the last 50 years that are chronicled in this
volume:

• There are now just over 6 billion people
on the planet, up 3.5 billion since 1950,
which means more than a doubling in just
50 years. Most of the growth has come in
developing countries, many of them
already overcrowded. The number of
city residents has grown even faster-up
fourfold since the middle of the twentieth
century.

• The world economy has grown even more
dramatically: up almost sevenfold in 50
years. This added wealth translates into

VITAL SIGNS 2001-2002 11



FOREWORD

vast improvements in living standards­
from nutrition to housing, health care,
and transportation. But 1.2 billion people
still live in severe poverty, and an estimat­
ed 1.1 billion do not have clean, safe
water to drink.

• The world grain harvest has nearly tripled
since 1950, allowing billions of people to
enrich their diets. But the abundance of
food has come at a price: falling freshwa­
ter aquifers and severe water pollution
from massive use of fertilizers and pesti­
cides. Despite the increase in production,
over a billion people are still undernour­
ished, while another billion are actually
overnourished, which has created a global
epidemic of obesity that is now spreading
to the developing world.

• Emissions of carbon dioxide, the leading
greenhouse gas, have risen by nearly 300
percent since 1950, boosting its concen­
tration in the atmosphere to its highest
level in at least 420,000 years. New scien­
tific studies project dramatic changes in
the climate in the current century, leading
to increased storm intensity; agricultural
losses, and economic disruptions due to
accelerated global warming from the addi­
tional greenhouse gases.

• The world has lost more than half its wet­
lands and over one quarter of its coral
reefs-losses that continue to accelerate.
And the species that depend on these nat­
ural habitats are also in decline. Of the
approximately 9,900 bird species that have
been identified, 12 percent are threatened
with extinction.

If there is one lesson of this extraordinary
half-century, it is that most trends defy predic­
tion by experts. The most important changes
have generally come abruptly, with little warn­
ing. We never seem to know where the latest
economic crisis or ecological catastrophe will
come from, but we do know that the projec­
tions of smooth, gradual change that computer
models churn out are almost always wrong.
Until the 1970s, for example, oil forecasters
were projecting exponential growth in demand

and steady; low prices through the end of the
century-until severe oil shocks forced a
wholesale revision in this sanguine outlook.
The forecasters then moved as a herd to the
conclusion that an era of permanent shortages
would drive oil prices over $100 per barrel in
2000-just in time for the collapse of oil prices
to $10 per barrel in the mid-1980s.

As the world becomes ever more complex,
predicting the future becomes an ever less pro­
ductive enterprise. But planning for the future
can minimize the risks and maximize the
opportunities presented by a fast-changing
world. From this perspective, the challenge of
the twenty-first century is to extend the eco­
nomic progress of the last 50 years while halt­
ing the ecological decline and social misery
that have sometimes marred this remarkable
period. The first step is to understand the clear
message that emerges from the welter of statis­
tics in Vital Signs 2001: despite all the wonders
of the modern information age, the human
economy emerged from Earth's biosphere and
remains dependent on it. A sick planet will,
sooner or later, lead to a faltering economy:

The last year brought vivid reminders of that
dependence. Just as the information economy
fell to Earth, soaring oil and natural gas prices
showed the economy's reliance on fuels con­
tained in that earth. And the impressive prolif­
eration of high-tech drugs and medical treat­
ments was unable to prevent catastrophic new
epidemics of human and animal diseases-or
the social and economic chaos that have come
with them. At the same time, computer-based
weather forecasts have become remarkably
sophisticated-but failed to prevent the eco­
nomic toll of natural disasters from reaching
$608 billion in the 1990s, more than 15 times
the total for the 1950s.

The dramatic spread of democracy and open
markets in the last decade, together with explo­
sions in technology and communications,
could lead to revolutionary change that would
make the world a better place. But this will
only happen if humanity acknowledges-and
acts on the knowledge-that we remain depen­
dent on a healthy natural world. Global inte-

12 VITAL SIGNS 2001-2002



gration provides the opportunity to raise living
standards around the world, but also forces us
to confront the fact that AIDS and foot-and­
mouth disease can be efficiently carried
halfway round the world in a matter of hours
on the same aircraft that move people and
goods so efficiently:

The new century has begun with many sur­
prises, most of them unwelcome. But one thing
is virtually certain: the next half-century will

Christopher Flavin
President
Worldwatch Institute

FOREWORD

not see a repeat of the trends of the one just
past. Earth simply will not support it. The
question is whether humanity will forge a
healthier, sustainable future or risk the
downward spiral that would be the result of
failing to understand the ecological and
economic threshold on which we now stand.
We hope that the statistical snapshot contained
in Vital Signs 2001 will help provide that
understanding.

Klaus T6pfer
Executive Director
United Nations Environment Programme
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TECHNICAL NOTE

Units of measure throughout this book are metric unless common usage dic­
tates otherwise. Historical population data used in per capita calculations are
from the Center for International Research at the U.5. Bureau of the Census.
Historical data series in Vital Signs are updated each year, incorporating any
revisions by originating organizations.

Data expressed in U.S. dollars have for the most part been deflated to 1999
terms. In some cases, the original data source provided the numbers in deflat­
ed terms or supplied an appropriate deflator, as with gross world product data.
Where this did not happen, the U.5. implicit gross national product (GNP)
deflator from the U.S. Department of Commerce was used to represent price
trends in real terms.



OVERVIEW

The Triple Health Challenge

Michael Renner

T his edition of Vital Signs presents a three­
dimensional, integrated picture of Earth's
health-environmental, human, and eco­

nomic. Today's economy-thriving on massive
resource use, generating large amounts of pollu­
tants, and disrupting natural cycles-imposes
increasingly unsustainable burdens on the envi­
ronment. And the deterioration of critical
ecosystems like wetlands and coral reefs can
boomerang: communities have less protection
against extreme weather events, and disease
vectors are able to spread more easil~ compro­
mising human health and well-being. Measures
taken in the name of furthering public health,
on the other hand, can sometimes throw natur­
al balances out of kilter: the escalating use of
antibiotics, for instance, helps produce more
virulent infectious disease strains. Environ­
mental crises and health epidemics translate
into rising economic costs-in the form of
property losses from natural disasters and sky­
rocketing health care bills.

The health of human societies and the nat­
ural environment is strongly related to how
robust they are in the face of adverse develop­
ments. Resilience derives in large part from
diversity. Yet modern societies and economies
have pursued specialization to the point where
much of our rich biological and cultural diver­
sity has vanished. This is true for livestock and
birds as well as for coffee plantations and lan­
guages. The 49 trends documented in Vital
Signs 2001 provide some measure of that
disappearing diversit~ and of recent attempts
to bolster our resilience.

ECOSYSTEM HEALTH

Decimating forests, damming rivers, draining
wetlands, spreading copious amounts of toxic
and long-lived materials, and destabilizing the
climate have all contributed to an unraveling of
Earth's complex ecological safety net.

More than half the world's wetlands van­
ished during the past century, for example­
primarily in the northern hemisphere during
the first half and mostly in the South during
the second half. (See Figure 1 and pages
96-97.) Half of the remaining coastal wetlands
are likely to be lost by 2080 to agriculture,
urban sprawl, and rising sea levels as a conse­
quence of climate change. These marshes,
bogs, swamps, and peatlands provide a range of
vital services: regulating water flow, recharging
groundwater supplies, providing flood control,
retaining essential nutrients, buffering other
ecosystems against contaminants, and offering
habitat for diverse biological communities.

The health of coral reefs worldwide is also
deteriorating rapidl~ (See Figure 2 and pages
92-93.) The share of reefs severely damaged
rose from 10 percent as recently as 1992 to 27
percent in late 2000. Reefs provide a range of
crucial ecological services and goods. They
shelter coastlines from storm damage, erosion,
and flooding, serving as protection for an esti­
mated half-billion people, and they provide
habitat for as many as 1 million different
species. But they are also important feeding
and breeding grounds for commercial fisheries,
producing one tenth the global fish catch.

VITAL SIGNS 2001-2002 17



OVERVIEW: The Triple Health Challenge

Climate change threatens to intensify
many of the problems. Coral reefs, for
instance, live at the upper edge of their
temperature tolerance, and rising ocean
temperatures spell greater stress for reefs.
Impaired coral reefs are in turn less able
to provide shelter against the rising
storms associated with climate change.
Climate change also expands the geo­
graphic reach of the Anopheles mosquito
that transmits malaria. (See pages
134-35.)

Fossil fuel combustion has been a
major driver of climate change.
Although the use of oil, coal, and natural
gas has declined slightly-down 0.3 per­
cent from 1998-it is still extremely
close to recent peak levels. (See pages
40-41.) One of the main factors is the
unabated growth in the number of cars
on the world's roads and the distances
driven in them, along with inadequate
progress in boosting fuel economy to off­
set these increases. Global automobile
production rose 4 percent in 2000 to
reach a record 40.9 million vehicles, and
the total fleet grew to 532 million. (See
pages 68-69.)

With annual carbon emissions from
fossil-fuel combustion quadrupling over
the past half-century to about 6.3 billion
tons in 2000, a total of almost 220 bil­
lion tons of carbon have been released
into the atmosphere. (See pages 52-53.)
Carbon dioxide is only one of several
greenhouse gases; chlorofluorocarbons,
methane, and nitrous oxide play impor­
tant additional roles. So do perfluorocar­
bons, released in the process of alu-

minum smelting-an energy-intensive and pol­
luting process that has expanded 16-fold since
1950. (See pages 64-65.)

In order to stave off full-blown climate
change, large-scale reductions in carbon emis­
sions far beyond the 0.6-percent decline
achieved in 2000 are needed. Unless drastic
action is taken, however, annual emissions are
actually expected to grow to 9-12 billion tons by

Source: Reef Relief, press reports

Source: Ramsar Bureau, U.S. FWS
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Figure 2: Percent of Coral Reefs Destroyed, by
Region, 2000
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Figure 1: Percent of Wetlands Lost, by Region, 2000
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The decay of ecosystems sets the stage for
more frequent and more devastating "un-natur­
al" disasters-natural disturbances made worse
by human actions. (See pages 116-17.) And
human vulnerability has increased due to the
migration of people to coastal areas and urban
centers and the expansion of the built environ­
ment. More than one third of humanity dwells
within 100 kilometers of a coastline.
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2020 and possibly to twice that number by 2050.
In a new assessment in January 2001, the
Intergovernmental Panel on Climate Change
revised upward its projections for temperature
increases during this centu~ which would make
more frequent weather events-both droughts
and storms-more likelr (See pages SO-51.)

Modern agriculture, too, is imposing signifi­
cant environmental burdens. Livestock popula­
tions have almost tripled since 1961 and cur­
rently contribute 16 percent of total emissions
of methane, a greenhouse gas far more potent
than carbon dioxide. (See pages 100-01.)
Traditional mixed farming systems, in which
farm animals are kept in close proximity to
crop production, allow for animal wastes to be
returned to the soil-a practice that has helped
maintain soil fertility and limited the need for
synthetic fertilizers. Today this approach is
often giving way to input-intensive methods.
North America and Europe pioneered this
industrial production system, but it is now
spreading to countries like Brazil, China, and
India.

Under the so-called feedlot system, accumu­
lated animal wastes present a major threat to
soil, air, and water qualitr Groundwater
resources are threatened by contamination from
the excess nutrients in livestock manure and
from agricultural runoff. Water quality world­
wide is imperiled by these and a range of other
sources that dump nitrates, pesticides, petro­
chemicals, arsenic, chlorinated solvents, and
radioactive wastes into aquifers.

PUBLIC HEALTH

Societies across the planet confront a resur­
gence of infectious diseases, some well-known
and some previously unknown. AIDS and
malaria are among the biggest killers, causing
the deaths of several million people each year.
The spread of microbes that cause these dis­
eases is facilitated by international travel, agri­
cultural trade, and human population move­
ments-all of which are on the upswing. (See
pages 62-63 and 142-43.)

Environmental factors also play an impor-

OVERVIEW: The Triple Health Challenge

tant role in human susceptibility to and trans­
mission of diseases, particularly malaria, diar­
rheal diseases, and acute respiratory infections.
Worldwide, close to one fourth of all disabili­
ties can be traced back to such factors as pol­
luted air and water and unsafe food. More than
3 million people die each year worldwide from
water-related diseases, mostly in developing
countries. (See pages 94-95.)

The AIDS crisis marches on. To date, some
58 million people have been infected with HIY:
the virus that causes AIDS; of these, 22 million
have succumbed to the disease. (See pages
78-79.) And each year, nearly 6 million addi­
tional people are newly infected. Sub-Saharan
Africa faces the most severe challenge: it is
home to two thirds of the world's HIV-positive
population. There, as elsewhere, people living
in poverty, minorities, and women are hardest
hit by the disease.

Malaria has staged a lethal comeback. (See
pages 134-35.) It has been riding the coattails
of environmental degradation (logging, dam­
and road-building, and the warmer tempera­
tures and increased precipitation associated
with climate change) and the social upheaval
caused by wars and refugee flows. Malaria
remains one of the world's deadliest diseases,
each year infecting nearly a half-billion people
and claiming more than a million lives.
Although close to 40 percent of the world's
population is at risk, again inhabitants of sub­
Saharan Africa are most affected. Among
Africans, the death rate from malaria is nine
times higher than the global average (see
Figure 3), a consequence of higher exposure to
disease vectors, the emergence of drug-resistant
strains, and the sad fact of grossly inadequate
health services.

Increasing drug resistance among microbes
that cause a range of deadly illnesses makes
many of these diseases harder and more expen­
sive to control and threatens to reverse public
health achievements of the past half-century.
(See pages 132-33.) A key factor in making
microbes more immune to drug treatment is
the skyrocketing use of antibiotics and other
antimicrobial drugs. At least half of all anti-
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