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This year, 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

FOREWORD
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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-

FOREWORD



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

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.

Christopher Flavin Klaus Töpfer
President Executive Director
Worldwatch Institute United Nations Environment Programme

VITAL SIGNS 2001 13
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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.S. 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.S. implicit gross national product (GNP)
deflator from the U.S. Department of Commerce was used to represent price
trends in real terms.
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This 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 easily, 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 diversity, 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 rapidly. (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.

The Triple Health Challenge

Michael Renner

OVERVIEW
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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.

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
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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 century, which would make
more frequent weather events—both droughts
and storms—more likely. (See pages 50–51.)

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 quality. 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-

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 HIV,
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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biotics used worldwide are believed to be pre-
scribed unnecessarily, partly because of patient
demand, but often also as a result of pressure
from pharmaceutical companies and health
management groups.

Another reason for rising drug resistance is
the surging use in agriculture, horticulture, and
animal husbandry of many of the same anti-
biotics used in human medicine. The ever-
present threat of disease outbreaks in feedlots,
where livestock are kept in intensive confine-
ment, is strong incentive for massive applica-
tions of antibiotics. But farmers also know they
can boost livestock growth by mixing anti-
biotics into animal feed. The practice of inten-
sive feeding of grain, antibiotics, and hormones
dramatically cuts the time required for cattle to
reach market weight. (See pages 100–01.)

Industrial methods in animal husbandry
have come into heavy disrepute in Europe with
the outbreak of “mad cow” and foot-and-
mouth disease in the United Kingdom and sev-
eral other nations. Millions of people now
question the once routine consumption of meat
and meat products and consider industrial live-
stock production a prime threat to maintaining
public health.

The pervasive use of synthetic materials has
also triggered concern about health and envi-
ronmental impacts. One example is polyvinyl
chloride (PVC), the second most common plas-
tic in the world. (See pages 110–11.) Some 250
million tons are in use today in building mate-

rials, packaging, electrical wiring, and
many consumer goods, and 100 million
tons have already been discarded.
Production continues to grow rapidly—
rising 39 percent between 1992 and 1999.
But both PVC production and disposal
generate highly toxic waste products.
Dioxins, furans, and other compounds
pollute the air, can leach into the soil and
bodies of water, or can be ingested by
plants, fish, and people. Consumers, gov-
ernments, and private companies are
increasingly questioning the use of PVCs,
particularly since alternatives exist for
most applications.

Illnesses induced by lifestyle choices are
another key public health concern. Each year, 
4 million people die prematurely from tobacco-
related illnesses. World cigarette production
remains near record levels, though per capita
supplies are down more than 10 percent over
the past decade. (See pages 76–77.) Although
growing numbers of people in industrial
nations reject smoking, cigarette sales in devel-
oping countries are on a strong upward trajec-
tory. China is the world’s leading consumer of
cigarettes. But the increase in smoking is espe-
cially pronounced in Africa—if current growth
rates continue over the next two decades, more
Africans could die from tobacco-related illness-
es than from AIDS, malaria, and childbirth
complications combined.

Increasingly sedentary lifestyles are a key
factor behind a new global epidemic: over-
weight and obesity, its more extreme form. (See
pages 136–37.) Obesity closely correlates with
trends in television viewing and car ownership,
both of which indicate a lack of adequate phys-
ical activity. Inadequate exercise, together with
high consumption of sugar and fat, explains
why one out of six people worldwide is now
considered overweight. This is a major factor
behind chronic diseases such as stroke, heart
disease, cancer, and diabetes, which exert
strong upward pressure on health care costs.
Although these diseases of affluence are found
predominantly in industrial countries, develop-
ing countries are increasingly affected: the

20 VITAL SIGNS 2001

1950 1970 1990 1997
0

40

80

120

160

200
Per 100,000 Population

Source: WHO

World
Sub-Saharan Africa

Figure 3: Malaria Mortality Rate



OVERVIEW: The Triple Health Challenge

VITAL SIGNS 2001 21

World Health Organization predicts that chron-
ic diseases will surpass infectious ones as a
burden on developing countries over the next
quarter-century.

Health care expenditures have grown rapid-
ly over the past 50 years, outpacing the growth
of the overall economy and becoming one of its
largest sectors. (See pages 138–39.)
Skyrocketing health care outlays are in part 
driven by rising costs for prescription drugs. At
the same time, health expenditures are heavily
skewed toward the wealthier parts of humani-
ty; hundreds of millions of poor people have
no access to basic and affordable care.

The best-selling drugs are designed to treat
First World illnesses, including heart disease,
high blood pressure, and indigestion. Seeing a
market without much purchasing power, phar-
maceutical companies have tended to neglect
the health needs of large chunks of the planet,
including research on malaria vaccines. (See
pages 106–07.) Only 1 percent of 1,233 new
drugs that reached the market between 1975
and 1997 were approved specifically for tropi-
cal diseases. Roughly one third of humanity
lacks regular access to essential drugs; one
fourth of all children do not receive routine
immunization with the six basic vaccines
against polio, diphtheria, whooping cough,
tetanus, measles, and tuberculosis.

ECONOMIC HEALTH

Ecosystem breakdown and a rising disease bur-
den are increasingly taxing economic health,
particularly that of poorer countries and of the
poor within all societies. In the worst cases,
environmental and health deterioration could
trigger economic decay and social fragmenta-
tion, and perhaps even political upheaval.

The past 50 years have seen a dramatic
increase in great disasters, which as noted earli-
er have increasingly been helped along by the
human hand. At more than $600 billion, the
economic toll of natural disasters during the
1990s alone was more than that of the previous
four decades combined. (See pages 116–17.)
More than 2 billion people worldwide were

affected by disasters in the 1990s.
Untreated yet treatable diseases not only

cause unnecessary illness, suffering, and prema-
ture death, they also represent an economic
burden. For example, African economies have
lost an estimated $100 billion over the past 35
years due to malaria alone—losses that many of
these struggling economies can ill afford. (See
pages 134–35.) Resistant infections are costlier
to treat than regular ones, and translate into
prohibitive costs in poorer countries. The cost
differential between highly resistant and regular
strains of tuberculosis, for instance, can be as
high as 100. (See pages 132–33.) As infectious
diseases spread and more drug-resistant strains
emerge, the prospect is one of escalating costs.

AIDS is killing the most economically pro-
ductive people—the young, a cornerstone of
any country’s work force. The disease also has a
devastating impact on education prospects in
many countries. It is responsible for 70 percent
of the deaths of teachers in Côte d’Ivoire, for
instance. (See pages 148–49.) This epidemic, in
concert with other diseases, threatens to over-
whelm the feeble health systems of many
developing countries. In just two decades,
AIDS has erased a half-century’s gains in life
expectancy in many African nations. The
impacts are severe enough to threaten social
stability in nations that are already reeling 
economically and hard hit by violent conflicts
raging on their territories. (See pages 82–83.)

The explosive rise in drug costs is affecting
health care systems worldwide, making the
profits (and great profitability) of the drug
industry an increasingly controversial political
issue. (See pages 106–07.) Reducing the cost of
pharmaceuticals is a life-and-death issue for the
poor. The need to make treatment affordable is
particularly urgent for the millions of people
living with HIV/AIDS. But this has turned into
a high-stakes battle for markets and public
opinion. Although a few pharmaceutical 
companies have agreed to reduce prices, many
others—focused on their bottom lines—have
opposed cheaper generic drugs offered by 
companies in Brazil and India.

The specter of unaffordable drugs would
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appear to be a paradox in a world that
ostensibly grows richer year after year.
The world economy has expanded sev-
enfold since 1950, from $6 trillion to
$43 trillion in 2000 (in 1999 dollars).
(See pages 56–57.) But gross national
product is clearly not a good indicator
of how sound an economy is, how well
people’s current needs are being met,
and how people will fare in the future.
In fact, the economy is growing in part
because the rising expenditures to deal
with environmental and social calami-
ties are counted as if they contributed
to, rather than subtracted from, human
well-being.

Economic health depends not just
on a sufficiently large economic pie, but also
on how that pie is sliced. The rewards and
amenities that the economy provides continue
to be divided up in extremely unequal fashion.
In recent years, stock markets became increas-
ingly prominent, with their capitalization rising
to rival the size of the world economy by the
late 1990s, driving a consumption boom in the
United States and other western economies.
(See pages 112–13.) But highly unequal stock
ownership has contributed to a widening of
wealth disparities not seen in many decades.
And the volatility of equities markets that has
been seen in recent months can potentially
wreak havoc in an economy and distort social
and economic development.

Even as the global economy continued on its
upward trajectory, many developing countries
were hard pressed to cover the basics.
Following the largest single-year increase in
1998, the foreign debt of these nations
remained high in 1999—$2.6 trillion. (See
Figure 4 and pages 58–59.) While Latin
American countries have managed to reduce
their debt burden in recent years, other devel-
oping and former Eastern bloc nations have
not. And sub-Saharan Africa confronts the
specter of debt eating away at an ever growing
share of its economy.

Many developing countries are struggling
with an endless slide in the prices that their

raw materials fetch in the world market; 65
nations rely on a single commodity for 40 per-
cent or more of their foreign-exchange income.
(See pages 122–23.) On average, nonfuel com-
modity prices are at less than half their mid-
1970s level, and at only one third their 1900
level. Consequently, exporting countries have
had to sell ever larger amounts of raw materials
to make up for the decline in prices; in fact, so
many have pursued the same export-oriented
strategy that prices have been weakened even
more. In the quest for export revenues—need-
ed to pay off ballooning foreign debts—the
environment has become a casualty of stepped-
up mining, logging, and other resource extrac-
tion operations.

World coffee production, for instance, hit an
all-time record in 2000. (See pages 36–37.) The
higher yields that powered much of this growth
have largely come from a shift from traditional
mixed-use plots shaded by trees to larger areas
of land where coffee is grown in monoculture
fashion in the full sun. This has contributed to
deforestation, to loss of biodiversity, and,
because of heavier use of fertilizers and pesti-
cides, to water pollution and the poisoning of
farmland.

Food trade has grown particularly fast, 
quadrupling in volume and nearly tripling in
dollar value since 1961. (See pages 62–63.) 
But falling world market prices for agricultural
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products have thrown many farmers in devel-
oping and industrial nations into rising debt,
even as local food markets are increasingly
embattled by cheap imports frequently 
controlled by a handful of transnational 
corporations.

SOLUTIONS

Even as the challenges to environmental, pub-
lic, and economic health are rising, it is becom-
ing clear what some of the solutions might
look like. Vital Signs 2001 discusses a number
of these.

The rise in the prominence of stock markets
and the growing influence of private corpora-
tions has motivated efforts to promote socially
and environmentally responsible investing.
(See pages 114–15.) This has taken a number
of forms, including the channeling of money
into investment funds that screen companies
according to a variety of criteria, such as labor
standards, environmental protection, and
human rights. Many of these funds attempt to
screen out the tobacco and military industries
in particular. In the United States, money
invested according to social and environ-
mental criteria grew to about $2 trillion
in 1999, or about one eighth of the total
funds under professional management in
the nation. Using a different approach,
shareholder activists have tried to steer
corporate policy toward more sustainable
practices, introducing shareholder reso-
lutions on issues like climate change,
old-growth forests, genetically engi-
neered organisms, and tobacco.

Whereas efforts to promote more
responsible investment paths aim at the
realms of high finance, microcredit ini-
tiatives try to help the poor overcome
poverty and health problems. (See pages
110–11.) Microcredit, the provision of
small-scale financial services to those not
served by commercial banks and other
lenders, is expanding rapidly. Almost 24
million people found assistance through
such programs in 1999 (see Table 1),

and the aim is to reach 100 million by 2005.
Some of the most effective programs combine
income-generating activities with educational
efforts, covering such topics as immunization
against infectious diseases, diarrhea prevention,
and HIV/AIDS counseling. Microcredit pro-
grams offer particular hope to women, who
account for a disproportionate share of the
recipients of small-scale loans. Although such
loans hold considerable promise, it is also clear
that they alone cannot serve the needs of the
extremely poor; improved social security pro-
grams are still essential. (See pages 150–51.)

Besides socially responsible investment
endeavors, there are also “ethical” consumer
initiatives. Support for organically grown and
“fair trade” coffee (produced under fair price
and working conditions), though a small share
of global coffee sales, is expanding rapidly.
Such efforts are crucial to support coffee-grow-
ing that does not damage the environment
irreparably or cause grave harm to the health of
millions of coffee growers and workers. (See
pages 36–37.)

Modern chemistry is no longer regarded as

Table 1: Growth and Composition of
Microfinance Institution Clients, 1999

Number Increase Poorest as
Region of Clients over 1998 Share of Clients1

(thousand) (percent)

Africa 3,834 29 68

Asia 18,427 10 57

Latin America and 1,110 12 48
the Caribbean

Middle East 47 6 61

North America 47 16 61

Europe and Countries 44 8 42
in Transition

World 23,556 12 58

1The bottom 50 percent of a country’s population living below the
poverty line.
Source: Microcredit Summit, “Empowering Women with Microcredit:
2000 Microcredit Summit Campaign Report,” <www.microcredit
summit.org/campaigns/report00.html>, viewed 26 February 2001.
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an unblemished blessing. Now efforts are
directed at limiting or stopping the use of com-
pounds that have proved to be highly toxic. In
December 2000, officials from 122 nations
signed a treaty to phase out a dozen of the
most dangerous chemicals ever created, which
are part of a group called persistent organic
pollutants. The pesticide DDT is to be eliminat-
ed under this agreement. But since it has been
used in malaria control efforts, some temporary
exemptions were granted until alternatives can
be phased in. The 1998 Roll Back Malaria
Program, initiated by the World Bank and oth-
ers, combines safer chemicals and nonchemical
tools with efforts to strengthen public health
systems. (See pages 134–35.)

A number of products and materials that
carry high health risks or whose impacts are
uncertain are attracting increasing scrutiny, and
sometimes rejection, by consumers. This has
been the case for PVC plastics, cigarettes, meat
(following highly publicized outbreaks of mad
cow disease and growing concern over the use
of antibiotics in feed), and genetically modified
crops.

In previous editions of Vital Signs, we have
noted the promise that emerging wind power
and solar electricity technologies hold for shift-
ing away from our heavy reliance on fossil fuels.
Though still contributing only a small share of
the world’s energy, both continued to surge in
2000. (See pages 44–47.) Ten times as much
electricity is generated through wind power now
as in 1990, and production of photovoltaic or
solar cells is 10 times larger than in 1987. For
now, applications of these innovative energy
sources are concentrated in industrial countries.

Efficiency improvements are as crucial as
developing renewable sources of energy. In
Vital Signs 2001, we report on energy use in
aluminum production, one of the most energy-
intensive industries on Earth. (See pages
64–65.) Producing aluminum from recycled
materials takes only 5 percent as much energy
as producing it from bauxite ore. Recycled alu-
minum now accounts for 26 percent of total
aluminum production, up just slightly from 21
percent in 1950 (and much of this is from alu-

minum scrap rather than “post-consumer”
materials). A major expansion of post-con-
sumer recycling is both possible and necessary
in order to rein in the industry’s large energy
consumption.

Reducing the extreme reliance on cars in
modern transportation could also save substan-
tial amounts of energy. Recovering from a
three-year decline, global bicycle production in
2000 rose by 22 percent, buoyed by rising pur-
chases in China, Europe, and the United States.
(See pages 70–71.) Bicycling also has important
health benefits for people who need to lose
weight. Another alternative to the automobile,
urban light rail, is becoming increasingly popu-
lar. (See pages 126–27.) In Western Europe, a
decades-long decline in this form of transporta-
tion has been reversed, and in the United
States, light-rail riders are the fastest-growing
segment of public transit riders. In combina-
tion, light rail systems and bicycling offer an
attractive alternative to cars in many urban set-
tings, provided that population densities are
sufficiently high.

Finally, meeting the triple health challenge
and achieving sustainability is not only about
better technologies. Awareness and spiritual
commitment to saving the planet and its inhab-
itants are critical. Religious communities of all
different faiths are becoming a significant force
for environmental change. (See pages 146–47.)
Activities range from advocating sustainable
resource use to supporting efforts to protect
Earth’s biological heritage, improving the stew-
ardship of the estimated 5 percent of the
world’s land directly owned or controlled by
religious groups, spurring green markets, and
promoting energy alternatives. Many of these
efforts derive from a desire to restore balance to
the relationship of humans and their natural
environment in a world that all too often wor-
ships at the altar of unbridled consumerism.
The holistic nature of religious teachings helps
reinforce the understanding that solutions will
be most effective if they address environmental,
human, and economic health together.
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Population Increases Steadily Gary Gardner

Global population reached 6.1 billion people in
2000, an increase of 77 million over 1999.1

(See Figures 1 and 2.) The increase is equiva-
lent in size to the population of three Tokyos,
the world’s most populous city.2

The global increase masks great variations in
population trends. In general, industrial-coun-
try populations are growing very little—the
exception is the United States, where a third of
the nearly 1 percent growth rate is fueled by
immigration.3 And some countries—primarily
the former Eastern bloc nations in Europe and
Asia—actually have shrinking populations.4

The bulk of the global increase in 2000—a
full 95 percent—occurred in devel-
oping countries.5 Asia accounted
for 57 percent of the global
increase, some 45 million people.6

Africa contributed 23 percent, Latin
America 9 percent, and the Near East 5 per-
cent.7 Six countries account for half of the
annual growth: India, China, Pakistan, Nigeria,
Bangladesh, and Indonesia.8

Like a locomotive, global population growth
requires a prolonged braking period before it
can come to a halt. In much of the world, the
brakes began to be applied decades ago. Rates
of growth and fertility rates (the average num-
ber of children per woman) have fallen globally
for nearly 40 years (see Figure 3), and they fell
for each major region in 2000.9 Yet the world
remains decades away from population stabi-
lization.10 Today’s continuing population
increases result largely from the momentum of
past growth, as record numbers of young people
reach adulthood and parenthood; one in six
people alive today is between the ages of 15 and
24.11 Even if fertility were to fall immediately to
the replacement level of 2.1 children, more than
three quarters of the population growth current-
ly projected would still take place.12

A number of positive trends account for
most of the reduction in fertility rates and
growth rates. Economic prosperity and better
health care persuaded many couples that large
families were no longer necessary to ensure
security in old age.13 Improvements in girls’
access to education and in women’s status have

increased women’s control over their lives,
including when and how many children to
have.14 And broad access to contraceptives has
boosted the share of couples using these family
planning methods from 10 percent in 1960 to
nearly 60 percent in 2000.15

Indeed, strong efforts to make contracep-
tives available can rapidly bring down birth
rates, even in conservative countries. Iran,
which had a strongly pro-natalist orientation in
the years following its 1979 revolution,
changed its policy in the late 1980s and cut its
growth rate rapidly and dramatically, from 3.2
percent in 1986 to 0.8 percent in 2000.16

Under the new policy, all forms of contracep-
tion are available free of charge, and religious
leaders are active in legitimizing the use of 
various methods.17

The deceleration of population growth is
not entirely good news, however, because part
of the decline is due to the spread of AIDS.
Some 3 million people died of AIDS in 2000,
bringing the disease’s cumulative total to nearly
22 million people.18 At least 45 AIDS-afflicted
countries—35 of them in Africa—are projected
by 2015 to have populations at least 5 percent
lower than they would have had without this
deadly disease.19 The 35 African countries will
have populations 10 percent lower.20

Continued deceleration of population growth
is needed to bring human economies closer to
sustainability. But the road ahead continues to
be challenging. The United Nations estimates
that the number of contraceptive users among
married women will need to increase by 60 per-
cent—and among African women, it will need
to double—if the medium population projection
for 2025 of 7.8 billion is to be achieved.21 And
additional gains in health, education, and eco-
nomic security for girls and women will be
needed to ensure that women are strong, inde-
pendent decisionmakers. The 1994 Internation-
al Conference on Population and Development
saw nothing less than universal education, a
reduction in child mortality, and total access to
family planning and reproductive health ser-
vices as necessary prerequisites for achieving
global population stabilization.22

Links: 
pp. 78, 142
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World Population, Total and 
Annual Addition, 1950–2000

Year Total1 Annual Addition

(billion) (million)

1950 2.555 38

1955 2.780 53

1960 3.039 41

1965 3.346 70

1970 3.708 78
1971 3.785 77
1972 3.862 77
1973 3.939 76
1974 4.015 74
1975 4.088 72
1976 4.160 73
1977 4.233 72
1978 4.305 75
1979 4.381 76
1980 4.457 76
1981 4.533 80
1982 4.613 81
1983 4.694 80
1984 4.774 81
1985 4.855 83
1986 4.938 86
1987 5.024 87
1988 5.110 86
1989 5.196 87
1990 5.284 83
1991 5.367 83
1992 5.450 81
1993 5.531 80
1994 5.611 80
1995 5.691 78
1996 5.769 78
1997 5.847 78
1998 5.925 78
1999 6.003 78
2000 (prel) 6.080 77

1Total at mid-year.
Source: U.S. Bureau of the Census, Interna-
tional Data Base, electronic database, Suit-
land, MD, updated 10 May 2000.

Figure 1:  World Population, 1950–2000

Figure 2:  Annual Addition to World Population,
1950–2000

Figure 3:  Annual Growth Rate of World 
Population, 1950–2000



Global cigarette output increased to 5,564 bil-
lion pieces in 2000, only a 0.1-percent boost
from 1999.1 (See Figure 1.) Production per per-
son rose to 915 cigarettes between 1999 and
2000.2 (See Figure 2.) Compared with the all-
time high in 1996, total production was down
2 percent, while per capita supplies have
dropped 11 percent since their peak in 1990.3

China, Germany, Japan, Russia, and the
United States now produce more than half the
world’s cigarettes.4 The leading cigarette pro-
ducer and consumer is China; between 1999
and 2000, output there increased 4 percent, to
1,713 billion cigarettes, just short of the peak

in 1995.5 With some 350 million
smokers—equal to the combined
population of Russia and Mexico—

people in China smoke an estimated 38 percent
of the world’s cigarettes.6

In contrast, output in the United States—the
world’s number two producer—dropped 18 per-
cent between 1995 and 2000, and consumption
per person fell 16 percent.7 (See Figure 3.) In
2000, U.S. cigarette exports reached their lowest
level in 25 years. Nevertheless, the United
States remains the world’s leading source of cig-
arettes, responsible for 21 percent of exports.8

In 2000, for the first time in history, Russia
produced more cigarettes than Japan.9 Prompt-
ed by foreign investments and higher raw
tobacco imports, Russian output jumped 52
percent between 1998 and 2000, from 180 bil-
lion to 273 billion pieces.10 Foreign companies
and joint ventures now account for more than
half of Russia’s cigarette production.11

Mirroring trends in the United States, produc-
tion in most industrial countries is now either
stagnant or falling, as more people in these
nations reject smoking. Since the mid-1990s,
Japanese output has stabilized.12 Germany’s 
production has fallen 8 percent since 1995.13

Price is a key factor influencing smoking
rates. The World Health Organization (WHO)
and World Bank have shown that a global ciga-
rette tax of 10 percent would prompt 40 mil-
lion smokers to quit and would prevent the
premature deaths of 10 million people alive
today.14 (Each year, 4 million people die pre-

maturely from more than 25 tobacco-related
illnesses.)15

Although higher prices have captured public
attention, in much of the developing world cig-
arettes are cheaper in real prices today than in
1990.16 And they are more available. Conse-
quently, cigarette sales have jumped 80 percent
in developing countries since 1990.17

An estimated 800 million smokers—70 per-
cent of the world’s total—now live in develop-
ing countries, along with countless passive
smokers who share the risks of smoking-relat-
ed diseases.18 Each day some 80,000–100,000
young people become regular long-term smok-
ers, primarily in developing countries.19

The increase is particularly high in Africa,
where smoking rates are climbing about 5.5
percent each year; in other developing regions,
the figure is as much as 3 percent annually.20 If
these trends continue over the next 20 years,
more Africans could die from tobacco-related
illnesses than AIDS, malaria, and maternal
mortality combined.21

Illegal trafficking is a significant and grow-
ing source of cigarettes. In 1999, Chinese offi-
cials seized about 100 billion illegal cigarettes,
26 percent more than in 1998.22 In November
2000, the European Commission filed a civil
action suit against two U.S. cigarette compa-
nies, seeking compensation for alleged avoid-
ance of customs duties and value-added
taxes.23 High taxes in Canada, Ukraine, and the
United Kingdom have also had the unintended
consequence of fueling the black market.24

After suffering defeat in a major U.S. lawsuit
in 1998, tobacco companies also came under
fire for questionable and possibly illegal corpo-
rate practices in a damning WHO report indi-
cating the firms sought for years to discredit
several U.N. bodies with paid scientists and
lobbyists.25 To counter these and other influ-
ences, 150 countries and the European Union
are negotiating a global treaty on tobacco con-
trol.26 The current draft supports widespread
adoption of anti-smoking programs, higher
taxes, and restrictions on the sale and use of
cigarettes. Negotiators expect the treaty to be
finalized in 2003.27
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Cigarette Production Remains High Anne Platt McGinn

Link: p. 138
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Figure 1:  World Cigarette Production, 1950–2000

Figure 2:  World Cigarette Production Per Person,
1950–2000

Figure 3:  U.S. Cigarette Consumption 
Per Person, 1965–2000

World Cigarette Production,
1950–2000

Year Total Per Person

(billion) (number)

1950 1,686 660

1955 1,921 691

1960 2,150 707

1965 2,564 766

1970 3,112 840
1971 3,165 836
1972 3,295 853
1973 3,481 884
1974 3,590 895
1975 3,742 916
1976 3,852 926
1977 4,019 950
1978 4,072 946
1979 4,214 962
1980 4,388 985
1981 4,541 1002
1982 4,550 987
1983 4,547 969
1984 4,689 983
1985 4,855 1,001
1986 4,987 1,011
1987 5,128 1,022
1988 5,250 1,026
1989 5,258 1,013
1990 5,419 1,027
1991 5,351 998
1992 5,363 985
1993 5,300 960
1994 5,478 978
1995 5,615 987
1996 5,699 988
1997 5,649 966
1998 5,598 945
1999 5,471 911
2000 (prel) 5,564 915

Sources: Trent, USDA, letters to author, Feb-
ruary 2001; USDA, Special Report: World
Cigarette Situation, August 1999; data for
1950–58 are estimates based on U.S. data.
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AIDS Erodes Decades of Progress Ann Hwang

Every six seconds in the year 2000, someone
was infected with HIV, the virus that causes
AIDS—5.3 million people in total.1 (See Figure
1.) By the end of the year, one of every 100
adults worldwide between the ages of 15 and
49 was infected.2 Since the epidemic started 20
years ago, AIDS has killed almost 22 million
people, more than the population of greater
New York City.3 (See Figure 2.)

Two thirds of the world’s HIV-infected people
live in sub-Saharan Africa. In 2000, for the first
time, the number of new infections in the
region decreased, from 4 million to 3.8 million.4

But in a region that already has some of the
highest infection rates (in Botswana,
one in three adults is infected), this
slowing may reflect the sad fact that
the virus is encountering fewer and
fewer uninfected targets.5

In just two decades, AIDS has single-handedly
erased 50 years of life expectancy gains in many
African countries. People in eight countries
have lost more than 10 years of expected life,
and in Botswana and Zimbabwe, life expectan-
cy has dropped by more than three decades.6

Because it can take several years for the
virus to sicken and ultimately kill its hosts, the
full impact of AIDS may still lie ahead. AIDS
strikes at young, sexually active people, the
cornerstone of the work force. By 2020, it
could reduce the labor forces in Botswana,
Mozambique, Namibia, South Africa, and Zim-
babwe to less than three quarters of what they
would otherwise have been.7 And as countries
lose teachers to AIDS, fewer children will have
the chance to obtain an education. Already, stu-
dents are leaving school to support their fami-
lies after the loss of other breadwinners.8

The Caribbean region harbors the second-
highest rates of infection, with two adults in
every 100 infected.9 In Asia, AIDS has spread
from the heroin-producing Golden Triangle to
remote corners of China and India, infecting
6.4 million people.10 And the number of people
in Eastern Europe living with HIV or AIDS
jumped nearly 70 percent in the past year, from
420,000 to 700,000.11

While new drugs have helped HIV-positive

people in wealthy nations live longer and better,
reliance on them can foster a false sense of secu-
rity that undermines prevention efforts. Today’s
youth—spared the experience of watching
friends die from AIDS—may see the disease as a
manageable chronic illness.12 In the United King-
dom, the number of cases of sexually transmitted
diseases reached its highest level in a decade,
suggesting that risky sexual practices are again
on the rise.13 Indeed, a U.S. study found that 40
percent of young gay men interviewed had had
unprotected sex within the previous six
months.14 And many users of intravenous
drugs—92 percent in one British study—are
sharing needles.15 Even after years of warnings
about HIV, there has been no decrease in the
number of new infections, which totaled 75,000
in 2000 in Western Europe and North America.16

Bringing down the cost of pharmaceuticals
could make treatment affordable for more of
the 36 million people living with HIV/AIDS.17

In May 2000, five makers of anti-HIV drugs
unveiled plans to discount their products for
developing countries.18 But so far the tangible
results have been few. Senegal, one of the few
countries to have signed an agreement, said it
expected to increase eightfold the number of
people treated—but that means adding only
420–889 patients by 2006.19 Other developing
countries are risking the wrath and lawsuits of
drugmakers by producing or importing cheaper
generic versions of anti-HIV drugs.20 By manu-
facturing its own generic drugs, Brazil is able
to treat an estimated 90,000 people.21

Around the globe, the socially disenfran-
chised are hit the hardest by AIDS. Women in
developing countries, people living in poverty,
and members of racial and ethnic minorities
form the “silent majority” of AIDS victims. The
Joint United Nations Programme on HIV/AIDS
estimates that $4.5 billion could both boost
AIDS prevention and fund basic medical care
for AIDS victims throughout Africa.22 Harvard
economist Jeffrey Sachs has proposed raising
$5 billion to start providing anti-retroviral
drugs to millions.23 The amounts involved are
surprisingly modest: $4.5 billion can barely
purchase two B-2 Stealth bombers.24

Links: 
pp. 106, 138
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AIDS Erodes Decades of Progress
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Figure 1:  Estimates of Cumulative HIV Infections
Worldwide, 1980–2000

Figure 2:  Estimates of Cumulative AIDS Deaths
Worldwide, 1980–2000

Cumulative HIV Infections and
AIDS Deaths Worldwide,
1980–2000

Year HIV Infections AIDS Deaths

(million)

1980 0.1 0.0
1981 0.3 0.0
1982 0.7 0.0
1983 1.2 0.0
1984 1.7 0.1
1985 2.4 0.2
1986 3.4 0.3
1987 4.5 0.5
1988 5.9 0.8
1989 7.8 1.2
1990 10.0 1.7
1991 12.8 2.4
1992 16.1 3.3
1993 20.1 4.7
1994 24.5 6.2
1995 29.8 8.2
1996 35.3 10.6
1997 40.9 13.2
1998 46.6 15.9
1999 52.6 18.8
2000 (prel) 57.9 21.8

Sources: Worldwatch update based on Neff
Walker, UNAIDS, e-mail, 20 March 2000;
UNAIDS, AIDS Epidemic Update: December
2000 (Geneva: 2000).
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War Trends Mixed Michael Renner

According to AKUF, a conflict research group at
the University of Hamburg, the number of wars
worldwide declined from 34 in 1999 to 31 in
2000.1 (See Figure 1.) Three wars came to an
end (in Kosovo, Congo-Brazzaville, and
Guinea-Bissau), and two (Nigeria and Kash-
mir) were re-classified as “armed conflicts” that
did not entirely meet AKUF’s criteria for war.2

At the same time, however, the Israeli-Palestin-
ian conflict escalated once again, and the war
in Sierra Leone spilled over into neighboring
Guinea.3

Combining the wars and armed conflicts
categories, the number of violent clashes actu-

ally rose slightly—from 48 in 1999
to 49 in 2000.4 More than 7 million
people, mostly civilians, are
believed to have died in these con-
flicts since they began.5

Due to divergent definitions and methodolo-
gies, other research groups report somewhat
different figures, but broadly confirm the
AKUF trend. The Uppsala Conflict Data Project
puts the number of armed conflicts in 1999 at
37, of which 14 were wars, 13 intermediate
conflicts, and 10 minor conflicts.6 Project
Ploughshares in Canada cites 40 conflicts in
1999.7 And PIOOM, a Dutch organization,
casts a far wider net, reporting 26 wars, 78
low-intensity conflicts, and 178 violent politi-
cal conflicts as of mid-2000.8 On the other
hand, however, conflict researchers in Heidel-
berg, Germany, reckon that 108 disputes in
2000 were dealt with largely nonviolently, up
from 69 in 1992.9 (See Figure 2.)

More than 90 percent of all wars since 1945
have taken place in developing countries.10 The
major exception has been the series of conflicts
in the former Yugoslavia. Africa and Asia con-
tinue to be plagued by the most wars (12 and
10 respectively), followed by the Middle East
(7), and Latin America (2).11

One third of sovereign states—63 coun-
tries—have not been involved in any warfare
since 1945.12 But at the other end of the spec-
trum, at least 10 countries are currently home
to multiple armed conflicts, ranging from wars
to low-level violent political conflicts. PIOOM

researchers counted 32 separate conflicts in
India, 17 in Nigeria, 12 each in Indonesia and
Pakistan, and 10 in Colombia.13 Other coun-
tries with multiple conflicts are China,
Ethiopia, Russia, Sudan, and Uganda.14

Of 110 conflicts listed by the Uppsala
researchers as active in 1989–99, 103 were
internal (including 9 cases in which there was
foreign intervention).15 Only 7 conflicts were
interstate wars.16 (See Figure 3.)

Still, in several cases, regions surrounding
countries at war are in danger of being drawn
into the violence. The most obvious example is
the ongoing civil war in the Democratic Repub-
lic of Congo, where the intervention of Angola,
Burundi, Chad, Namibia, Rwanda, Uganda, and
Zimbabwe has created a regional war. Several
of these states became involved in part to fight
rebel groups in their own countries that use
Congolese territory as a base of operations.17

Tensions are now also escalating in the Central
African Republic, in part because of the influx
of Congolese refugees.18

In West Africa, conflicts in Guinea-Bissau
and Senegal’s Casamance region became inter-
twined, as did those in Liberia, Sierra Leone,
and Guinea.19 In Latin America, Colombia’s
neighbors increasingly fear that its worsening
civil conflict will spill across their borders.
Ecuador, itself reeling economically and politi-
cally, has seen fighting among Colombian para-
militaries and rebels in its border area.20

Among the most devastating current or
recent wars, as many as 100,000 people were
killed in fighting between Eritrea and Ethiopia
between May 1998 and June 2000; up to 
1 million people have been uprooted.21 In the
Democratic Republic of Congo, at least 1.7 
million “excess deaths” occurred over the 22
months prior to May 2000—that’s 77,000
deaths a month.22 That war has displaced up 
to 2 million people within the country and
pushed a quarter of a million more into neigh-
boring nations.23 And in Angola, following
failed peacemaking efforts in the mid-1990s,
the United Nations estimated in 1999 that
some 200 citizens fall victim to the war 
each day.24

Links: 
pp. 84, 142
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Wars and Armed Conflicts,
1950–2000

Wars and
Year Wars Armed Conflicts

(number)

1950 12

1955 14

1960 10

1965 27

1970 30
1971 30
1972 29
1973 29
1974 29
1975 34
1976 33
1977 35
1978 36
1979 37
1980 36
1981 37
1982 39
1983 39
1984 40
1985 40
1986 42
1987 43
1988 44
1989 42
1990 48
1991 50
1992 51
1993 45 62
1994 41 58
1995 36 51
1996 31 49
1997 29 47
1998 32 49
1999 34 48
2000 (prel) 31 49

Source: Arbeitsgemeinschaft Kriegsur-
sachenforschung, Institute for Political 
Science, University of Hamburg.

Figure 1: Wars and Armed Conflicts, 1950–2000
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Peacekeeping Expenditures Rebound Michael Renner

Continuing the erratic pattern of the last sever-
al years, expenditures for U.N. peacekeeping
operations are on a rebound. Rising from $1.6
billion for the July 1999–June 2000 period,
budgets for July 2000–June 2001 will run to
about $2.9 billion as several missions become
fully established.1 (See Figure 1.) But this is
equivalent to less than 0.5 percent of world
military expenditures.2 Since the beginning of
U.N. peacekeeping in 1948, a total of 54 mis-
sions have been initiated, at a cumulative cost
of about $31 billion.3

Some 38,000 soldiers, military observers,
and civilian police from 89 countries served in

15 peacekeeping missions active at
the end of 2000, more than twice
as many individuals as in 1999.4

(See Figure 2.) Further, a total of 12,577 local
and international civilian personnel served in
these missions.5

Just five countries—Bangladesh, Ghana,
India, Jordan, and Poland—accounted for one
quarter of all peacekeepers dispatched in
1996–2000.6 In fact, 12 contributors provided
half the total number.7 The five permanent
members of the Security Council provide a
rather modest 10 percent of all personnel and
have largely avoided the riskiest missions.8

Whereas in 1991 only 2 developing countries—
Ghana and Nepal—were among the top 10 con-
tributors of personnel, in 2000 there were 8.9

Three of the four missions initiated in
1999—the transitional administration in East
Timor, the interim administration for Kosovo,
and a peacekeeping force in Sierra Leone—
quickly grew into the largest current undertak-
ings.10 The ranks of U.N. peacekeepers are
likely to grow to about 45,000 once these mis-
sions reach their authorized strength and a new
4,200-strong force to observe a peace agree-
ment between Ethiopia and Eritrea is in
place.11 Also, the number of observers in the
Democratic Republic of Congo is set to double
to about 500, but the prospects for peace
there—and for full deployment of a 5,537-
strong mission authorized by the U.N. Security
Council—remain highly uncertain.12

In May 2000, a high-level Panel on U.N.

Peace Operations chaired by former Algerian
Foreign Minister Lakdhar Brahimi was con-
vened by Secretary-General Kofi Annan to con-
duct a critical review of the peacekeeping
experience. Its report made a broad range of
recommendations to boost the organization’s
peacekeeping capacity.13 It urged member
states to establish clear and achievable man-
dates, strengthen the headquarters staff, create
an information-gathering and analysis office,
and improve logistics and integrated mission
planning.14 To enable the United Nations to
field missions quicker, the Brahimi report
called for improving the existing standby sys-
tem and suggested generating “on-call” lists of
military officers, civilian police, judicial
experts, and human rights specialists.15

Most fundamentally, the Brahimi report
made it clear that if the United Nations is to
succeed, it needs enough staff, equipment, and
resources.16 Yet U.N. members, and particularly
the permanent members of the Security Coun-
cil, have not heeded this lesson, even as they
continue to heap expectations onto the organi-
zation. Struggling under an ongoing cloud of
financial crisis, in late 2000 the United Nations
had only enough cash in hand to pay for about
three months’ worth of peacekeeping expendi-
tures.17 At the end of 2000, U.N. members
owed the organization close to $2 billion for
peacekeeping operations.18 (See Figure 3.) The
United States accounted for 58 percent of the
total, or $1.1 billion in unpaid dues.19 Most of
this debt piled up in 1995 and 1996, when the
United States paid only 40¢ and 70¢, respec-
tively, of each dollar owed.20

The United States has long pressed to have
its share of the peacekeeping budget reduced,
conditioning payment of its arrears on such a
move. Following acrimonious negotiations, the
U.N. General Assembly agreed to that demand
in December 2000.21 In return, the U.S. Con-
gress is likely to release a portion of the money
needed to clear its debt.22 But the United States
insists it owes less money than the United
Nations claims, and may well withhold future
dues.23 It is still too early to celebrate an end to
the U.N. financial crunch.

Link: p. 82
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Figure 1: U.N. Peacekeeping Expenditures, 1950–2000

Figure 2: U.N. Peacekeeping Personnel, 1950–2000

Figure 3: Arrears of U.N. Members for Peacekeeping
Expenses, 1975–2000

U.N. Peacekeeping 
Expenditures, 1986–2000

Year Expenditure

(mill. 1999 dollars)

1986 336.5
1987 324.4
1988 347.4
1989 798.2
1990 561.4
1991 572.3
1992 2,015.0
1993 3,406.0
1994 3,645.2
1995 3,591.0
1996* 1,393.1
1997* 1,017.3
1998* 1,014.9
1999* 1,647.0
2000* 2,900.5

*July to June of following year.
Sources: U.N. Department of Peacekeeping 
Operations; Office of the Spokesman for the 
U.N. Secretary-General.
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Limited Progress on Nuclear Arsenals Michael Renner

The number of nuclear warheads held by the
world’s five full-fledged nuclear powers
declined slightly last year, from 31,960 in 1999
to 31,535 in 2000.1 Since a 1986 peak of almost
70,000 warheads, the size of the global nuclear
arsenal (strategic and “tactical” warheads) has
dropped by 55 percent.2 (See Figure 1.)

The United States retains 10,500 strategic
and tactical warheads, while Russia has
20,000.3 (See Figure 2.) The three other origi-
nal nuclear powers—France, China, and the
United Kingdom—have roughly 1,000 war-
heads combined.4 Israel, India, and Pakistan
possess an unknown, but clearly smaller, num-
ber of warheads.5

Since 1945, an estimated total of 128,000
warheads have been built; the United States
produced some 70,000 and the Soviet
Union/Russia about 55,000.6 Today, there is
enough weapons-grade plutonium world-
wide—some 260 tons—to supply about 85,000
warheads.7

The size of the global nuclear stockpile has
declined as a result of U.S.-Russian arms con-
trol efforts. But the remaining arsenals still add
up to a mind-numbing 5,000 megatons of
explosive power.8 Some 4,600 U.S. and Russian
warheads are still on the “hair-trigger” alert sta-
tus that allows immediate launch on warning
but that also carries a high risk of accidental
war.9 And a number of troubling developments
cast doubt on how much additional progress
on nuclear disarmament can be expected in
coming years.

One issue is nuclear testing. Since 1945,
seven countries have conducted more than
2,050 tests.10 India and Pakistan conducted a
series of test explosions in May 1998. Since
then, there have been no nuclear tests any-
where.11 (See Figure 3.) But efforts to outlaw
any future tests—the objective of the 1996
Comprehensive Nuclear Test Ban Treaty
(CTBT)—have met with only partial success.
At the end of 2000, the treaty had been signed
by 160 countries and ratified by 69.12 But it
will not go into effect unless the 44 countries
with nuclear power reactors or research reac-
tors ratify it. So far, 41 of these nations have

signed (the nonsignatories are India, North
Korea, and Pakistan), and 30 have ratified it.13

Prominent among the 11 nonratifiers is the
United States: the U.S. Senate rejected ratifica-
tion in October 1999.14

Although the nuclear powers have ceased
their test explosions, they are pursuing com-
puter test simulations and so-called subcritical
tests to develop nuclear warhead technology
further. The United States, for example, con-
ducted 8 subcritical tests in 1997–2000 and is
planning at least another 14. A number of
countries oppose such experiments as viola-
tions of the spirit of the CTBT.15

U.S. moves to develop a ballistic missile
defense system, considered to be in violation of
the 1972 Anti-Ballistic Missile Treaty between
the United States and the Soviet Union, have
led Russia to threaten that it will withdraw
from other nuclear arms control agreements if
the United States carries out its plan.16 China
announced in May 2000 that it might signifi-
cantly expand its nuclear arsenal in response to
any U.S. missile shield.17 Quantitative and
qualitative improvements in China’s nuclear
forces would in turn increase pressure on India
and Pakistan to step up their own programs.18

If U.S.-Russian discord over missile defense
deepens, one casualty could be a planned third
strategic arms reductions treaty (START III).
Negotiations aim to reduce each country’s arse-
nal of strategic warheads down to 2,000–2,500,
from the 3,000–3,500 limit established by
START II.19

Even though the five original nuclear 
powers signed an agreement in May 2000 
committing themselves to the “unequivocal”
elimination of nuclear arms, their day-to-day
policies do not in any way suggest that they are
prepared to abolish their arsenals.20 This, how-
ever, is a legal obligation under Article VI of
the Nuclear Non-Proliferation Treaty. The
yawning gap between rhetoric and reality per-
petuates international insecurity and all but
ensures continued serious disputes between the
nuclear haves and have-nots.
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Limited Progress on Nuclear Arsenals

World Nuclear Arsenal, 
1945–2000

Year Nuclear Warheads
(number)

1945 2

1950 303

1955 2,490

1960 20,368

1965 39,047

1970 39,691
1971 41,365
1972 44,020
1973 47,741
1974 50,840
1975 52,323
1976 53,252
1977 54,978
1978 56,805
1979 59,120
1980 61,480
1981 63,054
1982 64,769
1983 66,979
1984 67,585
1986 69,478
1985 68,585
1987 68,835
1988 67,041
1989 63,645
1990 60,236
1991 55,772
1992 52,972
1993 50,008
1994 46,542
1995 43,200
1996 40,100
1997 37,535
1998 34,535
1999 31,960
2000 (prel) 31,535

Source: Norris and Arkin, Nuclear Note-
book, Bulletin of the Atomic Scientists,
March/April 2000.
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Figure 2: U.S. and Soviet Strategic and Tactical
Nuclear Warheads, 1945–2000
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Microbes that cause many of the world’s dead-
liest infections are becoming increasingly
immune to the drugs used to treat them.1

Resistance is rising among a wide range of bac-
teria, viruses, parasites, and fungi that are
responsible for diseases from malaria to AIDS.2

(See Table 1.) This threatens to reverse a half-
century of public health improvements, which
began with the introduction of the “miracle
drug” penicillin in 1943.3

Many diseases are developing resistance not
only to first-line drugs but also to second-,
third-, and even last-resort treatments. Certain
types of tuberculosis (TB) now evade every

existing antibiotic—an arsenal of
more than 100 drugs.4 Even com-
mon hospital-acquired infections
like Staphylococcus aureus (staph)
are increasingly lethal, with strains

failing to respond to vancomycin, the antibiotic
of last resort.5

Resistance spreads when an antimicrobial
agent fails to kill all the germs that cause an
infection, favoring the overgrowth of those that
are particularly immune. These “super-bugs”
acquire their initial resistance through rapid
mutations in their own DNA, or from other
microbes.6 The resistant strains can then multi-
ply and spread to new human or other hosts
through the usual pathways of contagion,
including infected blood, saliva, and nasal fluid.7

A key factor behind emerging resistance is
the soaring use of antimicrobial drugs—particu-
larly antibiotics, used to fight bacterial infec-
tions.8 In the United States, antibiotic
production increased more than 80-fold between
1950 and 1994, and hospitals now administer
some 160 million doses daily.9 Though antibiot-
ic use does not always trigger resistance, more
frequent use creates greater opportunities for the
survival and spread of resistant bacteria.10

Studies suggest that at least half of all antibi-
otics used in human medicine are prescribed
unnecessarily.11 Many doctors administer these
drugs before they are needed, or apply them in
situations where they are ineffective, such as to
fight colds and other viruses.12 They may do
this in response to patient demand, to speed

patient visits, or under pressure from drug
companies or health management groups.13

In the developing world, misuse of anti-
biotics is rapidly depleting the arsenal of viable
treatments, worsening the tolls of many deadly
diseases. In parts of Africa, chloroquine, once
the cheapest and most effective anti-malarial, is
now taken more frequently than aspirin to treat
minor pains—an overuse that has contributed
to its rising ineffectiveness on the continent.14

With many treatments available over-the-
counter, patients often purchase pills in single
doses and take them only as long as their
symptoms persist, enabling the hardiest
microbes to survive.15 Such self-dosage is also a
large factor behind the rising failure of many
anti-TB drugs, which must be taken for at least
six months to be fully effective.16

Surging agricultural use of many of the same
antibiotics used for human medicine also
encourages resistance. Farmers now use up to
84 percent of all antimicrobials in the United
States—some to fight animal disease and pre-
vent bacterial growth on crops or in fish ponds,
but the bulk as feed additives to boost livestock
growth.17 Such nontherapeutic livestock use
has nearly doubled in the United States since
1985.18 Any resistant infections that develop in
animals or the environment can spread to
humans through contact with infected creatures
or water, as well as through the food chain.19

The booming use of antimicrobials to kill
surface germs on living tissue, water, and
everyday objects can also promote resistance.20

Between 1992 and mid-1998, some 700 new
“antibacterial” products were introduced in the
United States, among them cleansers, cutting
boards, toys, cat litter, and ballpoint pens.21

But this sanitation revolution has its downside:
in 1998, for the first time, scientists isolated
strains of the bacteria Escherichia coli that
resisted triclosan, a common antiseptic used in
soaps and toothpaste.22

Resistant infections are typically costlier to
treat than regular infections, requiring longer
medication and hospitalization.23 Treating multi-
drug-resistant TB, for example, costs roughly
100 times more than regular TB—at least $2,000

Antimicrobial Resistance Growing Lisa Mastny
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per patient in the developing world.24 The
expense of second- or third-line treatments can
be prohibitive in many countries, making the
human toll of resistance particularly high.25 In
Senegal, for instance, the risk of malaria death to
children under 10 has increased nearly sixfold
since the early 1980s due to rising resistance.26

As antimicrobial resistance spreads, pharma-
ceutical companies are showing renewed interest
in developing more powerful treatments.27 Two
promising antibiotics, Synercid and Zyvox, were
recently approved in the United States to fight
drug-resistant hospital-acquired infections.28

Another prospect is the anti-malarial artemisinin,
a variation of which has been used as a herbal
remedy in China for 2,000 years.29 But each new
compound costs an estimated $500 million to
research and develop, and many firms remain
reluctant to invest in substances that could lose
their effectiveness in a matter of years.30

As the world becomes increasingly integrat-
ed, the resistance problem is likely to worsen.

Rising prison populations, refugee flows, and
international travel all contribute to continuous
microbial exchange among people, animals,
and the environment.31 Today, roughly 1 in 40
travelers to West Africa who have not taken any
preventative anti-malaria medication return
home with a drug-resistant strain.32 In the
absence of a comprehensive monitoring and
reporting system to assess the pathways and
prevalence of resistance, however, the full glob-
al scope of the problem remains unknown.33

Carefully regulating the distribution and use
of antimicrobials in health care and agriculture
would prolong the effectiveness of many
drugs.34 In Canada, a recent campaign to raise
awareness of the problem among patients and
health care providers led to a sharp reduction in
antibiotic use—while in Iceland, the end of gov-
ernment drug subsidies had a similar effect.35

The European Union, meanwhile, has addressed
the spread of antibiotics in agriculture by ban-
ning the use of four antibiotics in animal feed.36

Antimicrobial Resistance Growing
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Table 1: Antimicrobial Resistance Among Selected Diseases Worldwide

Disease Prevalence of Resistance

Malaria Resistance to quinine first encountered in the 1950s. Resistance to its replacement, chloroquine, iden-
tified in 81 of 92 malaria-endemic countries, including most of Africa. Failure of third-line meflo-
quine now reported in Southeast Asia, the center for malaria resistance.

Tuberculosis At least one sixth of all known TB strains now show some degree of resistance. Multidrug resistance
is highest in China, the Dominican Republic, Estonia, India, Latvia, and Russia, with more than 10
percent of new cases evading the two most powerful drugs.

Typhoid Since 1989, 11 countries have had epidemics of multidrug-resistant typhoid—evading first-line chlo-
ramphenicol, second-line quinolones, and even third-line treatments. In the past five years, 20 per-
cent of typhoid isolates in India have developed resistance to ciprofloxacin, a costly third-line drug.

HIV/AIDS Resistance is reported to all marketed antiretrovirals—including zidovudine (AZT), nevirapine, and
relatively new protease inhibitors. Studies in industrial countries have found resistant strains in up to
half the patients undergoing drug therapy. (In the developing world, access to such treatments is gen-
erally limited.) Because HIV compromises the immune system, HIV infection may help encourage
resistance among other pathogens, including malaria and TB.

Hospital– Resistant microbes cause as many as 60 percent of hospital infections in industrial countries, and
acquired are responsible for some 14,000 deaths annually in the United States. In many developing coun-
infections tries, they are now a leading cause of death. Nearly all staph strains show resistance to penicillin, up

to 60 percent to second-line methicillin, and a growing number to last-line vancomycin.

Sources: See endnote 2.
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Although AIDS has grabbed the headlines in
recent years, malaria remains one of the world’s
deadliest diseases. This parasitic disease kills at
least a million people each year.1 (This figure is
probably a gross underestimate, since most
deaths occur at home and are never formally
registered.)2 Worldwide, nearly a half-billion
people become ill each year, an average of 950
people every minute.3 The young and poor
bear the brunt of the burden.

Malaria’s often fatal cycle begins when
someone is bitten by an infected female
Anopheles mosquito. This water-breeding vector
transfers the Plasmodium parasite to human

blood, where it circulates through
the kidneys, liver, and brain.4

Once infected, a person will experi-
ence various stages of high fever,
convulsions, difficult breathing,

and, in severe cases, coma, which can lead to
sudden death.5

Fifty years ago, about 2 million people died
annually from malaria, primarily in Asia and the
Pacific.6 Following World War II, however, the
United States and other industrial countries
declared war on this disease. In 1955, the
World Health Organization (WHO) recom-
mended heavy DDT spraying to control
Anopheles.7 Combined with antimalarial drugs,
this strategy brought significant improvements:
in 1950, the annual global mortality rate was 48
per 100,000 people.8 By 1970, the figure had
dropped to 16 per 100,000, where it has
remained, although in 1997 the global rate
edged up to 18 per 100,000.9 (See Figure 1.)
Still, the annual global death rate from malaria
dropped 63 percent between 1950 and 1997,
saving millions of lives worldwide.

Africans, however, are losing ground in this
battle.10 Death rates from malaria on the conti-
nent declined just 10 percent between 1950
and 1997, despite early progress with insecti-
cide spraying and therapeutic drugs.11 In the
late 1970s, drug-resistant parasites took hold,
and the health sector failed to respond. By
1997, Africa’s death rate from malaria stood at
165 per 100,00 people, nine times higher than
the global average.12 Since the mid-1980s, mor-

tality rates among African children have tripled
due to drug-resistant strains.13

Malaria also poses an enormous public
health problem in tropical regions of Asia,
Latin America, and the Middle East. Nearly 40
percent of the world’s population is at risk, and
malaria is considered endemic in 105 coun-
tries.14 People in temperate regions are not
spared either: tourists and travelers sporadical-
ly become infected and carry the parasite back
home with them.15

Sub-Saharan Africa is ground zero for a
number of reasons. Inadequate health services
play a role. In Southeast Asia, for example, lab-
oratory diagnosis is generally the rule, whereas
in sub-Saharan Africa, it is the exception.16 As
a result, many cases are initially mistreated and
they progress to more advanced forms that are
more expensive and complicated to treat.
Outpatient clinics throughout the region rou-
tinely treat more people for malaria than for
any other disease.17

There are 60 different vector species, each
with varying behaviors and habitats. On aver-
age, people in Southeast Asia and South
America are infected about once a year.18 In
contrast, transmission rates exceed 100 infec-
tive bites per person annually over large swaths
of Africa.19 The average Tanzanian, for exam-
ple, suffers more infective bites each night than
the average Thai or Vietnamese does in a
year.20 Africa’s at-risk population totals some
470 million people, more than 200 million of
whom were infected in 1995.21

Such exposure has significant economic
implications. A recent study estimated that
malaria drags Africa’s economy down by 1.3
percent of gross domestic product (GDP) a
year—representing a loss of $2 billion in 1998
alone.22 Over the past 35 years, this adds up
to about $100 billion, or one third of Africa’s
current GDP.23

Environmental change, social upheaval, and
drug resistance have all contributed to the
recent upswing in malaria.24 Weather anomalies
have helped malaria gain a foothold in the high-
lands of Ethiopia and Kenya, areas that were
previously free of this disease.25 Global climate
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change promises to exacerbate the prob-
lem, as Anopheles will be able to spread to
new areas.

Malaria is also coming back to places
where it was once largely under control.26

In Afghanistan and Sierra Leone, for
example, malaria gained ground in the
midst of civil wars and the flow of thou-
sands of refugees who lacked basic sanita-
tion.27 In parts of South America and
Southeast Asia, logging and dam- and
road-building projects routinely attract
laborers into frontier areas, where they are
often exposed to the parasite. Between
1974 and 1991, Brazil witnessed a 10-fold
increase in cases largely due to logging in
the Amazon.28

Drug-resistant strains of the Plasmodium
parasite first emerged in Southeast Asia in the
early 1970s, and have since spread to nearly
every country where the disease is found.29

Chloroquine, which served as the treatment of
choice for decades, is now useless in more than
80 countries because of resistance.30 In recent
years, health officials in Asia have fought back
with artemisinins, new drugs that are derived
from the Chinese herbal remedy quinhaosu.31

Combining artemisinin with mefloquine (a
cousin of chloroquine) has helped slow the
spread of resistance in some areas, buying time
to find new drugs or a vaccine.32

Controlling the Anopheles mosquito is also a
challenge. In the mid-1990s, South African
health officials banned DDT in response to its
adverse health effects.33 Safer pyrethroid insec-
ticides were phased in, but by 1999 cases of
malaria had increased in South Africa to levels
not seen in decades.34 And in KwaZulu-Natal, a
mosquito species that had been wiped out
reemerged, proving resistant to pyrethroids.35

In response to this crisis, health officials have
reintroduced DDT in selected areas.36

In December 2000, negotiators of a U.N.
treaty on persistent organic pollutants recog-
nized this dilemma; the treaty thus requires
global elimination of DDT but grants temporary
health exemptions to a handful of countries
where it remains the cheapest and most accessi-

ble defense against malaria.37 (These countries
are obligated to phase in alternatives over time.)

Fortunately, several preventive measures can
reduce malaria’s toll. They include the selective
use of safer pesticides, physical barriers such as
nets and screens, improved sanitation and
elimination of stagnant water to reduce mos-
quito breeding grounds, and public education.
Now the challenge is to encourage greater use
of these tools. Viet Nam offers free insecticides
to people with bednets, which keep the noctur-
nal vector from biting people.38 Uganda and
Tanzania have reduced taxes on nets to make
them more affordable.39

In 1998, WHO, the World Bank, and several
other institutions launched the Roll Back
Malaria program.40 It combines the latest
chemical and nonchemical tools with efforts to
strengthen public health systems more broadly
to get at the root causes of susceptibility. Such
efforts can make a significant difference. In the
early 1990s, for example, health officials
responded to the malaria epidemic in the
Brazilian Amazon by concentrating mosquito
control efforts in areas of greatest risk and by
detecting and treating cases earlier. As a result,
they were able to reduce the mortality rate by
21 percent, the incidence rate by 38 percent,
and the cost of saving a life by 85 percent
between 1992 and 1996.41
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More than a billion people—one in six of the
human family—are now overweight by interna-
tional standards, likely the highest proportion
of people in this category in human history.1

The ranks of the overweight have increased
dramatically in the last few decades in rich and
poor countries alike, and this group now rivals
the underweight population globally. The
World Health Organization (WHO) has labeled
the trend “today’s principal neglected public
health problem.”2

Being overweight is measured using a stan-
dard known as the body mass index (BMI), a
ratio of weight to height that reflects the health

risks of weight gain.3 A BMI of 25
signals overweight, and a BMI of 30
indicates obesity. By this standard,

a full 61 percent of the adult population in the
United States is overweight—the highest figure
in the industrial world, and an increase from
55 percent in 1994.4

Obesity, the extreme form of overweight
that carries grave health risks, has risen rapidly
as well. In the United States, 27 percent of the
adult population is now obese, compared with
15 percent in 1980.5 Obesity is blamed for
300,000 deaths annually in this country.6

European nations have also seen rapid increas-
es, but from lower levels: obesity among British
adults climbed from 6 percent for men and 8
percent for women in 1980 to 15 and 16.5 per-
cent, respectively, in 1995.7

Many developing countries are approaching
and even surpassing industrial-country levels
of overweight, particularly in urban areas. In
Colombia and Iran, for example, overweight
afflicts more than 30 percent and more than 40
percent of people, respectively.8 Nearly 20 per-
cent of South Africans over the age of 15 are
obese.9 And the world’s highest prevalence of
extreme overweight is found in the South
Pacific; 77 percent of Samoan women and 58
percent of men were obese in 1991, the most
recent year with data.10 Meanwhile, less-affect-
ed countries have also seen dramatic increases
in this problem: in China, the share of adults
who are overweight surged from 9 to 15 per-
cent in just three years, from 1989 to 1992.11

Perhaps most disturbing is the increase in
overweight among children, which is especially
notable in the United States. One in five
American children is now overweight or obese,
and being overweight has spread rapidly even
among younger children.12 In 1976–80, more
than 6 percent of children aged 6 to 11 were
overweight; by 1990–94, the share had grown
to more than 11 percent.13 The pattern is wor-
risome because overweight children tend to
become overweight adults.14

The trend toward heavier people is the
product of demographic and economic trends
that are sweeping an increasingly industrialized
world. Industrialization and urbanization have
made more food available more cheaply to
more people than ever before, even as lifestyles
have become more sedentary.15 And food com-
panies have capitalized on the human love of
sugar and fat—an evolutionary leftover of our
prehistoric past, when we needed high-calorie
foods to survive harsh conditions—to promote
foods loaded with calories but with little addi-
tional nutritional value.16

Indeed, more than half of Americans’ caloric
intake now comes from sugar and fat.17

Americans consume more than 53 teaspoons of
added sugars each day, and children in the
United States get some 10 percent of their calo-
ries from soda.18 Meanwhile, consumption of
fruits and vegetables remains below recom-
mended levels. A 1997 survey of U.S. high
school students found that 71 percent ate fewer
than the recommended five daily servings of
fruits and vegetables.19

At the same time, industrial societies are
increasingly sedentary, as technology and urban
lifestyles reduce the need for physical exertion.
More than 60 percent of Americans, for exam-
ple, are not regularly active, and 25 percent get
no leisure-time exercise whatsoever.20 Studies
in the United Kingdom have shown a close
correlation between obesity and proxy mea-
sures of physical activity, such as car ownership
or television viewing.21 And in the United
States, children who watch five hours or more
of television a day are more than five times as
likely to be obese as children who watch for
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less than two hours a day.22

Societies and individuals are paying
a mounting toll, especially a health
toll, for the epidemic of overweight. It
is a major risk factor for chronic dis-
eases such as stroke, heart disease,
cancer, and diabetes—the four leading
causes of death in the industrial
world.23 In the United States, the
health care costs associated with being
overweight are estimated at $118 bil-
lion, which represents nearly 12 per-
cent of U.S. spending on health care.24

Meanwhile, WHO predicts that obesity
will help make chronic diseases the
major disease burden in developing
countries over the next quarter-centu-
ry, surpassing infectious diseases.25

Diabetes is of particular concern in
industrial and developing countries
alike. In the United States, the preva-
lence of diabetes rose by 33 percent in
just eight years, from 1990 to 1998.26 The
increase was fastest among younger Americans,
traditionally not an afflicted segment: people in
their thirties saw a 76-percent increase in dia-
betes prevalence.27 This condition is estimated
to cost Americans some $98 billion annually.28

Globally, the population with adult-onset
diabetes—the kind that correlates closely with
being overweight—increased nearly fivefold
between 1985 and 1998.29 WHO estimates that
the population affected by diabetes will nearly
double to 300 million by 2025, with nearly 90
percent of this increase coming in developing
countries.30 (See Table 1.) The increase in “dis-
eases of affluence” threatens the hungry in
these countries as well, as scarce health care
resources are apportioned to more prosperous
groups, likely at the expense of the poor.

Because overweight is a public health issue
and not simply a personal, cosmetic problem,
solutions will need to extend well beyond indi-
vidual dieting efforts. A 1999 campaign by the
Australian government to increase cycling, for
example, was promoted jointly by the transport
and health ministries partly as an effort to com-
bat overweight.31 Another structural approach

is the proposal of a Yale University psycholo-
gist to tax foods based on their nutrient value
per calorie; cookies and sodas would be taxed
heavily, while fruits and vegetables might
escape taxation entirely.32 Systemic solutions
such as these are the best tools for meeting
ambitious national weight reduction goals,
such as the U.S. objective of cutting obesity to
less than 15 percent by 2010.33
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Table 1: Population with Diabetes, by Region,
1995 and 2000, with Projections for 2025

Region 2000 2025
(million)

Europe 36 48
Americas 35 64
Southeast Asia 33 80
Western Pacific 30 56
Eastern Mediterranean 17 43
Africa 4 10

Industrial Countries 55 72

Developing Countries 99 228

World 154 300

Source: World Health Organization, Diabetes Database, <www.who.int/
ncd/dia/databases0.htm>, viewed 19 January 2001.



In 1948, spending on health care totaled 3 per-
cent of the gross world product; by 1997, the
figure reached 7.9–9.2 percent.1 (Health care
here includes preventive, curative, and pallia-
tive services.)2 Some $3 trillion is now spent
on health care around the world annually, mak-
ing this one of the largest sectors in the global
economy.3

These expenditures are heavily skewed to
the wealthy and the healthy: the 84 percent of
the world living in low- and middle-income
countries claim just 11 percent of global health
spending but bear 93 percent of the world’s dis-
ease burden.4 (Disease burden is measured by

years of healthy life lost from ill-
ness combined with those lost from
premature death.)5

Health care bills for Americans
add up to about $1 trillion each

year, fully one third of the world total.6 In con-
trast, about $250 billion is spent on health care
in low- and middle-income countries.7

Hundreds of millions of people have no access
to basic and affordable care, and others receive
care only sporadically.8

On average, countries earmark 5.5 percent
of their gross domestic product (GDP) for
health care.9 The United States dedicates the
largest share to health, 13.7 percent of GDP
annually; Somalia spends the smallest share—
just 1.5 percent.10

In per capita terms, the disparities among
rich and poor are equally stark. Worldwide,
annual health expenditures during the 1990s
averaged $561 per person (based on purchasing
power parities).11 Low-income countries spent
$93 per person compared with $2,505 in high-
income countries—a 27-fold difference.12 At the
extremes, 20 of the world’s poorest countries
each spend $50 or less per person on health
care each year, while in the United States the
figure was more than $4,100.13 Similar varia-
tions are found across regions.14 (See Table 1.)

Although increased spending plays an
important role in providing health care services,
non-health factors were the primary reasons
that infant mortality rates dropped and life
expectancy climbed so dramatically during the

last 50 years.15 About half of the gains between
1952 and 1992 resulted from higher levels of
female education and rising income levels; the
other half stemmed from advances in scientific
knowledge, most notably immunizations and
antibiotics.16 The environment also plays a role
in human susceptibility to and transmission of
diseases, especially malaria, diarrheal diseases,
and acute respiratory infections.17 Worldwide,
almost one fourth of disability can be traced
back to environmental factors, which include
polluted air and water, inadequate housing and
shelter, and unsafe food.18

Nevertheless, funding for disease prevention
and treatment remains a critical determinant of
health, particularly among the poor. One third
of the world’s disease burden could be eliminat-
ed for just $12 per person by providing primary
health care, basic education, and access to clean
drinking water and adequate sanitation.19

Without investments in health care systems—
which includes disease surveillance, human
resources, delivery mechanisms, and primary
health care services—an estimated 1.2 billion
people who have no access to safe drinking
water will be condemned to a life of avoidable
illness, poverty, and premature death.20

Because expenditure data are limited in
scope, they should be interpreted with caution.
With fewer formal health services available, for
example, up to 80 percent of people in devel-
oping countries turn to traditional healers for
their primary health care, a reality that is not
reflected in current measures.21

Also hidden are details about access to care.
Health care providers almost universally con-
centrate in urban areas. In Cambodia, for
example, 85 percent of the population is rural,
while 87 percent of government health workers
are found in urban areas.22 In other cases,
access is determined by the patient’s ability to
pay. In Karachi, Pakistan, the poor typically
wait several hours to be seen in a hospital,
while well-to-do patients can walk right in.23

Such disparities are not limited to developing
countries: an estimated 45 million Americans—
16 percent of the nation—have no health
insurance, and 55 million people living in
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other nations in the Organisation for Economic
Co-operation and Development (OECD) lack
access to adequate care.24

In many countries, the biggest challenge is
trying to contain skyrocketing health care costs
that are in part driven by new technologies and
prescription drugs.25 In Denmark, France,
Germany, Sweden, the United Kingdom, and
the United States, per capita spending on
health care and pharmaceuticals roughly dou-
bled between 1986 and 1996.26 Some compa-
nies now ask employees to choose between
paid vacation leave and health care coverage.27

To meet rising costs, governments must seek
additional sources of money, often turning to the
private sector for assistance. Today, slightly more
than half of global health care funding comes
from private sources, which include households,
insurers, private corporations, and charities.28

In many Asian countries, health care is now

largely paid for out of pocket.29 In Africa, the
role of private funding is growing as govern-
ments are either unwilling or unable to provide
even the most basic services for their citizens.30

In middle- and high-income countries, pub-
lic funding for health—government money and
external assistance, that is—is considerably
higher than the share from private sources.31 In
most OECD countries, at least 60 percent of
these expenditures comes from public coffers;
in the Czech Republic and Luxembourg, the
figure is 92 percent.32

In the years ahead, privatization promises to
continue. Private health insurance is expected
to soon mushroom in India, for instance.33 But
without policies to ensure equitable access, pri-
vatizing health care tends to favor those who
can afford to pay. In essence, it shifts the finan-
cial burden from the healthy to the sick, often
requiring people to pay costs they can ill afford

at a time when they are least able
to do so.34 Moreover, a recent
study in the Journal of the
American Medical Association
found that the level of care is
lower in for-profit health mainte-
nance organizations than in non-
profit ones.35

Addressing these issues
requires government oversight to
ensure that health care is accessi-
ble to those most in need, is equi-
table in treatment and delivery,
and is well managed from a finan-
cial standpoint.36 While important
and necessary, dedicating money
to health care systems is only the
first step in improving public
health. Beyond this, the chal-
lenges include channeling
resources to where they are need-
ed, ensuring viable health sys-
tems, reducing poverty, and
improving education and environ-
mental conditions. Tackling these
factors together will go a long way
toward improving global public
health among both rich and poor.
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Table 1: Health Care Expenditures Per Capita and 
as Public, Private, and Total Share of Gross 
Domestic Product, by Region, Mid-1990s

Region Per Capita Public Private Total

(dollars)1 (as percent of gross domestic product)

High-Income2 2,505 6.2 3.7 9.9

Latin America and 461 3.3 3.3 6.6
the Caribbean

Eastern Europe and 355 4.0 1.8 5.8
Central Asia

Middle East and 237 2.4 2.3 4.7
North Africa

East Asia and the 154 1.7 2.4 4.1
Pacific

Sub-Saharan Africa3 84 1.5 1.8 3.3

South Asia 69 0.8 3.7 4.5

World 561 2.5 2.9 5.5

1Currency conversion based on purchasing power parities.   2Australia,
Canada, Israel, Japan, New Zealand, the United States, and Western Europe.
3All African countries except those bordering on the Mediterranean.    
Source: World Bank, World Development Indicators 2000 (Washington, DC:
2000), p. 92.
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This year, 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

FOREWORD
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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-

FOREWORD



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

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.

Christopher Flavin Klaus Töpfer
President Executive Director
Worldwatch Institute 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.S. 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.S. implicit gross national product (GNP)
deflator from the U.S. Department of Commerce was used to represent price
trends in real terms.
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This 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 easily, 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 diversity, 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 rapidly. (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.

The Triple Health Challenge

Michael Renner

OVERVIEW



OVERVIEW: The Triple Health Challenge

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.

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

18 VITAL SIGNS 2001
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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 century, which would make
more frequent weather events—both droughts
and storms—more likely. (See pages 50–51.)

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 quality. 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-

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 HIV,
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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biotics used worldwide are believed to be pre-
scribed unnecessarily, partly because of patient
demand, but often also as a result of pressure
from pharmaceutical companies and health
management groups.

Another reason for rising drug resistance is
the surging use in agriculture, horticulture, and
animal husbandry of many of the same anti-
biotics used in human medicine. The ever-
present threat of disease outbreaks in feedlots,
where livestock are kept in intensive confine-
ment, is strong incentive for massive applica-
tions of antibiotics. But farmers also know they
can boost livestock growth by mixing anti-
biotics into animal feed. The practice of inten-
sive feeding of grain, antibiotics, and hormones
dramatically cuts the time required for cattle to
reach market weight. (See pages 100–01.)

Industrial methods in animal husbandry
have come into heavy disrepute in Europe with
the outbreak of “mad cow” and foot-and-
mouth disease in the United Kingdom and sev-
eral other nations. Millions of people now
question the once routine consumption of meat
and meat products and consider industrial live-
stock production a prime threat to maintaining
public health.

The pervasive use of synthetic materials has
also triggered concern about health and envi-
ronmental impacts. One example is polyvinyl
chloride (PVC), the second most common plas-
tic in the world. (See pages 110–11.) Some 250
million tons are in use today in building mate-

rials, packaging, electrical wiring, and
many consumer goods, and 100 million
tons have already been discarded.
Production continues to grow rapidly—
rising 39 percent between 1992 and 1999.
But both PVC production and disposal
generate highly toxic waste products.
Dioxins, furans, and other compounds
pollute the air, can leach into the soil and
bodies of water, or can be ingested by
plants, fish, and people. Consumers, gov-
ernments, and private companies are
increasingly questioning the use of PVCs,
particularly since alternatives exist for
most applications.

Illnesses induced by lifestyle choices are
another key public health concern. Each year, 
4 million people die prematurely from tobacco-
related illnesses. World cigarette production
remains near record levels, though per capita
supplies are down more than 10 percent over
the past decade. (See pages 76–77.) Although
growing numbers of people in industrial
nations reject smoking, cigarette sales in devel-
oping countries are on a strong upward trajec-
tory. China is the world’s leading consumer of
cigarettes. But the increase in smoking is espe-
cially pronounced in Africa—if current growth
rates continue over the next two decades, more
Africans could die from tobacco-related illness-
es than from AIDS, malaria, and childbirth
complications combined.

Increasingly sedentary lifestyles are a key
factor behind a new global epidemic: over-
weight and obesity, its more extreme form. (See
pages 136–37.) Obesity closely correlates with
trends in television viewing and car ownership,
both of which indicate a lack of adequate phys-
ical activity. Inadequate exercise, together with
high consumption of sugar and fat, explains
why one out of six people worldwide is now
considered overweight. This is a major factor
behind chronic diseases such as stroke, heart
disease, cancer, and diabetes, which exert
strong upward pressure on health care costs.
Although these diseases of affluence are found
predominantly in industrial countries, develop-
ing countries are increasingly affected: the
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World Health Organization predicts that chron-
ic diseases will surpass infectious ones as a
burden on developing countries over the next
quarter-century.

Health care expenditures have grown rapid-
ly over the past 50 years, outpacing the growth
of the overall economy and becoming one of its
largest sectors. (See pages 138–39.)
Skyrocketing health care outlays are in part 
driven by rising costs for prescription drugs. At
the same time, health expenditures are heavily
skewed toward the wealthier parts of humani-
ty; hundreds of millions of poor people have
no access to basic and affordable care.

The best-selling drugs are designed to treat
First World illnesses, including heart disease,
high blood pressure, and indigestion. Seeing a
market without much purchasing power, phar-
maceutical companies have tended to neglect
the health needs of large chunks of the planet,
including research on malaria vaccines. (See
pages 106–07.) Only 1 percent of 1,233 new
drugs that reached the market between 1975
and 1997 were approved specifically for tropi-
cal diseases. Roughly one third of humanity
lacks regular access to essential drugs; one
fourth of all children do not receive routine
immunization with the six basic vaccines
against polio, diphtheria, whooping cough,
tetanus, measles, and tuberculosis.

ECONOMIC HEALTH

Ecosystem breakdown and a rising disease bur-
den are increasingly taxing economic health,
particularly that of poorer countries and of the
poor within all societies. In the worst cases,
environmental and health deterioration could
trigger economic decay and social fragmenta-
tion, and perhaps even political upheaval.

The past 50 years have seen a dramatic
increase in great disasters, which as noted earli-
er have increasingly been helped along by the
human hand. At more than $600 billion, the
economic toll of natural disasters during the
1990s alone was more than that of the previous
four decades combined. (See pages 116–17.)
More than 2 billion people worldwide were

affected by disasters in the 1990s.
Untreated yet treatable diseases not only

cause unnecessary illness, suffering, and prema-
ture death, they also represent an economic
burden. For example, African economies have
lost an estimated $100 billion over the past 35
years due to malaria alone—losses that many of
these struggling economies can ill afford. (See
pages 134–35.) Resistant infections are costlier
to treat than regular ones, and translate into
prohibitive costs in poorer countries. The cost
differential between highly resistant and regular
strains of tuberculosis, for instance, can be as
high as 100. (See pages 132–33.) As infectious
diseases spread and more drug-resistant strains
emerge, the prospect is one of escalating costs.

AIDS is killing the most economically pro-
ductive people—the young, a cornerstone of
any country’s work force. The disease also has a
devastating impact on education prospects in
many countries. It is responsible for 70 percent
of the deaths of teachers in Côte d’Ivoire, for
instance. (See pages 148–49.) This epidemic, in
concert with other diseases, threatens to over-
whelm the feeble health systems of many
developing countries. In just two decades,
AIDS has erased a half-century’s gains in life
expectancy in many African nations. The
impacts are severe enough to threaten social
stability in nations that are already reeling 
economically and hard hit by violent conflicts
raging on their territories. (See pages 82–83.)

The explosive rise in drug costs is affecting
health care systems worldwide, making the
profits (and great profitability) of the drug
industry an increasingly controversial political
issue. (See pages 106–07.) Reducing the cost of
pharmaceuticals is a life-and-death issue for the
poor. The need to make treatment affordable is
particularly urgent for the millions of people
living with HIV/AIDS. But this has turned into
a high-stakes battle for markets and public
opinion. Although a few pharmaceutical 
companies have agreed to reduce prices, many
others—focused on their bottom lines—have
opposed cheaper generic drugs offered by 
companies in Brazil and India.

The specter of unaffordable drugs would
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appear to be a paradox in a world that
ostensibly grows richer year after year.
The world economy has expanded sev-
enfold since 1950, from $6 trillion to
$43 trillion in 2000 (in 1999 dollars).
(See pages 56–57.) But gross national
product is clearly not a good indicator
of how sound an economy is, how well
people’s current needs are being met,
and how people will fare in the future.
In fact, the economy is growing in part
because the rising expenditures to deal
with environmental and social calami-
ties are counted as if they contributed
to, rather than subtracted from, human
well-being.

Economic health depends not just
on a sufficiently large economic pie, but also
on how that pie is sliced. The rewards and
amenities that the economy provides continue
to be divided up in extremely unequal fashion.
In recent years, stock markets became increas-
ingly prominent, with their capitalization rising
to rival the size of the world economy by the
late 1990s, driving a consumption boom in the
United States and other western economies.
(See pages 112–13.) But highly unequal stock
ownership has contributed to a widening of
wealth disparities not seen in many decades.
And the volatility of equities markets that has
been seen in recent months can potentially
wreak havoc in an economy and distort social
and economic development.

Even as the global economy continued on its
upward trajectory, many developing countries
were hard pressed to cover the basics.
Following the largest single-year increase in
1998, the foreign debt of these nations
remained high in 1999—$2.6 trillion. (See
Figure 4 and pages 58–59.) While Latin
American countries have managed to reduce
their debt burden in recent years, other devel-
oping and former Eastern bloc nations have
not. And sub-Saharan Africa confronts the
specter of debt eating away at an ever growing
share of its economy.

Many developing countries are struggling
with an endless slide in the prices that their

raw materials fetch in the world market; 65
nations rely on a single commodity for 40 per-
cent or more of their foreign-exchange income.
(See pages 122–23.) On average, nonfuel com-
modity prices are at less than half their mid-
1970s level, and at only one third their 1900
level. Consequently, exporting countries have
had to sell ever larger amounts of raw materials
to make up for the decline in prices; in fact, so
many have pursued the same export-oriented
strategy that prices have been weakened even
more. In the quest for export revenues—need-
ed to pay off ballooning foreign debts—the
environment has become a casualty of stepped-
up mining, logging, and other resource extrac-
tion operations.

World coffee production, for instance, hit an
all-time record in 2000. (See pages 36–37.) The
higher yields that powered much of this growth
have largely come from a shift from traditional
mixed-use plots shaded by trees to larger areas
of land where coffee is grown in monoculture
fashion in the full sun. This has contributed to
deforestation, to loss of biodiversity, and,
because of heavier use of fertilizers and pesti-
cides, to water pollution and the poisoning of
farmland.

Food trade has grown particularly fast, 
quadrupling in volume and nearly tripling in
dollar value since 1961. (See pages 62–63.) 
But falling world market prices for agricultural
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products have thrown many farmers in devel-
oping and industrial nations into rising debt,
even as local food markets are increasingly
embattled by cheap imports frequently 
controlled by a handful of transnational 
corporations.

SOLUTIONS

Even as the challenges to environmental, pub-
lic, and economic health are rising, it is becom-
ing clear what some of the solutions might
look like. Vital Signs 2001 discusses a number
of these.

The rise in the prominence of stock markets
and the growing influence of private corpora-
tions has motivated efforts to promote socially
and environmentally responsible investing.
(See pages 114–15.) This has taken a number
of forms, including the channeling of money
into investment funds that screen companies
according to a variety of criteria, such as labor
standards, environmental protection, and
human rights. Many of these funds attempt to
screen out the tobacco and military industries
in particular. In the United States, money
invested according to social and environ-
mental criteria grew to about $2 trillion
in 1999, or about one eighth of the total
funds under professional management in
the nation. Using a different approach,
shareholder activists have tried to steer
corporate policy toward more sustainable
practices, introducing shareholder reso-
lutions on issues like climate change,
old-growth forests, genetically engi-
neered organisms, and tobacco.

Whereas efforts to promote more
responsible investment paths aim at the
realms of high finance, microcredit ini-
tiatives try to help the poor overcome
poverty and health problems. (See pages
110–11.) Microcredit, the provision of
small-scale financial services to those not
served by commercial banks and other
lenders, is expanding rapidly. Almost 24
million people found assistance through
such programs in 1999 (see Table 1),

and the aim is to reach 100 million by 2005.
Some of the most effective programs combine
income-generating activities with educational
efforts, covering such topics as immunization
against infectious diseases, diarrhea prevention,
and HIV/AIDS counseling. Microcredit pro-
grams offer particular hope to women, who
account for a disproportionate share of the
recipients of small-scale loans. Although such
loans hold considerable promise, it is also clear
that they alone cannot serve the needs of the
extremely poor; improved social security pro-
grams are still essential. (See pages 150–51.)

Besides socially responsible investment
endeavors, there are also “ethical” consumer
initiatives. Support for organically grown and
“fair trade” coffee (produced under fair price
and working conditions), though a small share
of global coffee sales, is expanding rapidly.
Such efforts are crucial to support coffee-grow-
ing that does not damage the environment
irreparably or cause grave harm to the health of
millions of coffee growers and workers. (See
pages 36–37.)

Modern chemistry is no longer regarded as

Table 1: Growth and Composition of
Microfinance Institution Clients, 1999

Number Increase Poorest as
Region of Clients over 1998 Share of Clients1

(thousand) (percent)

Africa 3,834 29 68

Asia 18,427 10 57

Latin America and 1,110 12 48
the Caribbean

Middle East 47 6 61

North America 47 16 61

Europe and Countries 44 8 42
in Transition

World 23,556 12 58

1The bottom 50 percent of a country’s population living below the
poverty line.
Source: Microcredit Summit, “Empowering Women with Microcredit:
2000 Microcredit Summit Campaign Report,” <www.microcredit
summit.org/campaigns/report00.html>, viewed 26 February 2001.
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an unblemished blessing. Now efforts are
directed at limiting or stopping the use of com-
pounds that have proved to be highly toxic. In
December 2000, officials from 122 nations
signed a treaty to phase out a dozen of the
most dangerous chemicals ever created, which
are part of a group called persistent organic
pollutants. The pesticide DDT is to be eliminat-
ed under this agreement. But since it has been
used in malaria control efforts, some temporary
exemptions were granted until alternatives can
be phased in. The 1998 Roll Back Malaria
Program, initiated by the World Bank and oth-
ers, combines safer chemicals and nonchemical
tools with efforts to strengthen public health
systems. (See pages 134–35.)

A number of products and materials that
carry high health risks or whose impacts are
uncertain are attracting increasing scrutiny, and
sometimes rejection, by consumers. This has
been the case for PVC plastics, cigarettes, meat
(following highly publicized outbreaks of mad
cow disease and growing concern over the use
of antibiotics in feed), and genetically modified
crops.

In previous editions of Vital Signs, we have
noted the promise that emerging wind power
and solar electricity technologies hold for shift-
ing away from our heavy reliance on fossil fuels.
Though still contributing only a small share of
the world’s energy, both continued to surge in
2000. (See pages 44–47.) Ten times as much
electricity is generated through wind power now
as in 1990, and production of photovoltaic or
solar cells is 10 times larger than in 1987. For
now, applications of these innovative energy
sources are concentrated in industrial countries.

Efficiency improvements are as crucial as
developing renewable sources of energy. In
Vital Signs 2001, we report on energy use in
aluminum production, one of the most energy-
intensive industries on Earth. (See pages
64–65.) Producing aluminum from recycled
materials takes only 5 percent as much energy
as producing it from bauxite ore. Recycled alu-
minum now accounts for 26 percent of total
aluminum production, up just slightly from 21
percent in 1950 (and much of this is from alu-

minum scrap rather than “post-consumer”
materials). A major expansion of post-con-
sumer recycling is both possible and necessary
in order to rein in the industry’s large energy
consumption.

Reducing the extreme reliance on cars in
modern transportation could also save substan-
tial amounts of energy. Recovering from a
three-year decline, global bicycle production in
2000 rose by 22 percent, buoyed by rising pur-
chases in China, Europe, and the United States.
(See pages 70–71.) Bicycling also has important
health benefits for people who need to lose
weight. Another alternative to the automobile,
urban light rail, is becoming increasingly popu-
lar. (See pages 126–27.) In Western Europe, a
decades-long decline in this form of transporta-
tion has been reversed, and in the United
States, light-rail riders are the fastest-growing
segment of public transit riders. In combina-
tion, light rail systems and bicycling offer an
attractive alternative to cars in many urban set-
tings, provided that population densities are
sufficiently high.

Finally, meeting the triple health challenge
and achieving sustainability is not only about
better technologies. Awareness and spiritual
commitment to saving the planet and its inhab-
itants are critical. Religious communities of all
different faiths are becoming a significant force
for environmental change. (See pages 146–47.)
Activities range from advocating sustainable
resource use to supporting efforts to protect
Earth’s biological heritage, improving the stew-
ardship of the estimated 5 percent of the
world’s land directly owned or controlled by
religious groups, spurring green markets, and
promoting energy alternatives. Many of these
efforts derive from a desire to restore balance to
the relationship of humans and their natural
environment in a world that all too often wor-
ships at the altar of unbridled consumerism.
The holistic nature of religious teachings helps
reinforce the understanding that solutions will
be most effective if they address environmental,
human, and economic health together.
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Worldwide consumption of coal, oil, and nat-
ural gas declined in 2000 for the second con-
secutive year, inching down by 0.2 percent to
7,643 million tons of oil equivalent.1 (See Fig-
ure 1.) Nonetheless, global fossil fuel use has
expanded by more than three and a half times
since 1950.2 And fossil fuels currently account
for 90 percent of commercial energy use.3

Consumption of coal, which provides 25
percent of world commercial energy, fell for the
fourth year in a row, by 4.5 percent.4 (See Fig-
ure 2.) U.S. coal use, which is just over one
quarter of the world total, increased by 1.6 per-
cent as growing electricity demand spurred

coal-fired power generation.5 But
China, also with about a quarter of
world coal use, witnessed a drop of
3.5 percent.6 Indeed, Chinese coal
use has fallen by 27 percent since

1996, with reductions in heating and industrial
use more than offsetting increases in coal use
for electricity.7 Coal consumption rose by 5.4
percent in India, the third leading user, with 7
percent of the global total.8

Use of oil, which provides 41 percent of
world commercial energy, expanded by 1.1 per-
cent.9 The United States, the leading petroleum
user, with a 26-percent share, increased con-
sumption by 0.1 percent.10 In the Asia Pacific
region, which uses 27 percent of world oil,
consumption rose by 2.6 percent.11 In Europe,
the destination of 22 percent of world oil, use
edged up 0.2 percent.12

Natural gas consumption, which totals 24
percent of world commercial energy, rose by
2.1 percent.13 The United States, which
accounts for 27 percent of world natural gas
use, experienced a 2.4-percent expansion.14

Growth was strongest in former Eastern bloc
nations like Lithuania, Estonia, and Latvia,
which increased consumption by 29, 30, and
45 percent, respectively.15 South Korea and
Spain led gas growth in Asia and Europe, each
expanding use by 16 percent.16

Oil and natural gas consumption were both
influenced by higher market prices. The world
price of oil hit its highest point since 1985, just
below $35 per barrel, despite a 5.8-percent

annual increase in oil production by the Organi-
zation of Petroleum Exporting Countries.17 (See
Figure 3.) As oil prices eased in December, U.S.
natural gas prices were four times as high as in
mid-1999, creating concerns about rising home
heating and electricity costs for consumers.18

High prices also renewed interest in addi-
tional oil and gas exploration in the untapped
Arctic fields of Russia and Alaska. But drilling
in the Russian Arctic would require billions of
dollars more than has already been spent
there.19 Drilling in Alaska’s Arctic National
Wildlife Refuge, meanwhile, is unlikely to
begin before 2010 and would yield, according
to a mean estimate, only 10.3 billion barrels of
recoverable oil—the equivalent of one and a
half years of U.S. oil consumption.20

In its World Energy Outlook 2000, the Inter-
national Energy Agency (IEA) projects fossil
fuel consumption trends between 1997 and
2020.21 Overall use of these fuels is expected to
grow by 57 percent (2 percent annually), main-
taining their 90-percent share of world energy
use.22 Coal use is due to increase by 1.7 per-
cent annually, with two thirds of the growth
occurring in China and India.23 Petroleum will
remain the dominant source, says the IEA, its
use expanding by 1.9 percent annually and its
share of primary energy reaching 40 percent.24

Natural gas consumption grows fastest among
fossil fuels in the projections, by 2.7 percent a
year, primarily due to increased use for power
generation.25

The IEA analysis also contains assumptions,
however, that suggest how reality may differ
from these projections.26 It assumes that prices
will remain flat over the next decade—in con-
trast to recent events. In addition, it assumes
that no additional steps are taken to reduce
carbon emissions beyond those already adopted
in response to the Kyoto Protocol on climate
change. An anticipated peak in worldwide oil
production and growing public pressure to
address global warming could undermine both
of these assumptions—accelerating the transi-
tion from coal to oil to natural gas and the dis-
placement of fossil fuels by hydrogen and
renewable sources of energy.

Fossil Fuel Use Falls Again Seth Dunn

Links: pp. 52,
120, 128
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Fossil Fuel Use Falls Again
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Figure 1:  World Fossil Fuel Consumption, 1950–2000

Figure 2:  World Fossil Fuel Consumption, by Source, 
1950–2000

Figure 3:  Real Price of Oil, 1950–2000

World Fossil Fuel Consumption,
1950–2000

Year Coal Oil Natural Gas
(mill. tons of oil equivalent)

1950 1,043 436 187

1955 1,234 753 290

1960 1,500 1,020 444

1965 1,533 1,485 661

1970 1,635 2,189 1,022
1971 1,632 2,313 1,097
1972 1,629 2,487 1,150
1973 1,668 2,690 1,184
1974 1,691 2,650 1,212
1975 1,709 2,616 1,199
1976 1,787 2,781 1,261
1977 1,835 2,870 1,283
1978 1,870 2,962 1,334
1979 1,991 2,998 1,381
1980 2,021 2,873 1,406
1981 1,816 2,781 1,448
1982 1,878 2,656 1,448
1983 1,918 2,632 1,463
1984 2,001 2,670 1,577
1985 2,100 2,654 1,640
1986 2,135 2,743 1,653
1987 2,197 2,789 1,739
1988 2,242 2,872 1,828
1989 2,272 2,921 1,904
1990 2,244 2,968 1,938
1991 2,189 2,967 1,970
1992 2,179 2,998 1,972
1993 2,171 2,969 2,012
1994 2,186 3,027 2,019
1995 2,218 3,069 2,075
1996 2,298 3,150 2,170
1997 2,285 3,224 2,155
1998 2,243 3,241 2,181
1999 2,130 3,296 2,230
2000 (prel) 2,034 3,332 2,277

Source: Worldwatch estimates based on UN,
BP Amoco, DOE, LBL, IEA, and IGU.
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Nuclear Power Inches Up Nicholas Lenssen

Between 1999 and 2000, total installed nuclear
power generating capacity increased by less
than 0.5 percent, bringing the total to a new
high of 347,734 megawatts.1 (See Figure 1.)
Overall, the growth was just 1,598 megawatts,
or about one-and-a-half large reactors.

Altogether, 435 reactors were listed as grid-
connected at the end of 2000.2 Six reactors were
completed—three in India and one each in
Brazil, the Czech Republic, and Pakistan.3 But
these were partly offset by the closure of four
reactors, bringing to 99 the number of reactors
(representing more than 30,000 megawatts)
that have been retired after an average service
life of less than 18 years.4 (See Figure 2.)

In 2000, construction started on just one
reactor, in China.5 (See Figure 3.) Worldwide,
some 25 reactors (with a combined capacity of
22,000 megawatts) are now under active con-
struction—the equivalent of just 6.3 percent 
of current installed capacity.6

In North America and Western Europe, no
new reactors are being built, nor are there any
firm plans to add more. The future of nuclear
power there depends on whether shutdowns of
existing reactors will be accelerated or delayed.
In the United States, consolidation of nuclear
operators and higher-than-anticipated electrici-
ty prices have held up some early closures pre-
viously anticipated by financial analysts.7

In Western Europe, however, Germany’s
government and nuclear industry agreed to
phase out nuclear power. The 19 reactors in
the country will be shut down after 32 years of
operation, so the last plant will be closed in
roughly 20 years.8 Two reactors closed in Eng-
land, and another 14 there are likely to stop
operations by 2010.9 Sweden, though, delayed
shutting down its second reactor until 2003 at
the earliest due to the immediate unavailability
of zero-carbon replacement power.10 France’s
de facto moratorium on starting new projects is
likely to hold until at least 2002.11

Plants have closed in the former Soviet bloc
too. In Ukraine, the final reactor at the Cher-
nobyl site shut down.12 And Kazakhstan per-
manently shut down a small, Soviet-designed
reactor in 2000.13 Russia is likely to close one

aging reactor in 2001 and another in 2002, but
also to open a new one in 2001.14

The Czech Republic connected a new reac-
tor, Temelin 1, to the grid in late 2000, only to
disconnect it a day later.15 The future of this
plant is quite uncertain, given strong political
opposition to it from Austria and Germany and
ongoing technical problems.16

China has become the world’s stronghold
for new reactor construction, hosting nearly a
third of the projects being worked on. Next are
Japan and South Korea, each with four new
reactors being built, though Japan cut its long-
term target for new reactors in half in 2000, to
just 10, due to public opposition.17

Meanwhile, India opened three new, small
reactors in 2000, and efforts are under way to
fund the expansion of nuclear capacity from
today’s 2,503 megawatts to 20,000 megawatts
by 2020.18 But India had only two reactors,
accounting for less than 1,000 megawatts,
under construction at the end of 2000.19

After 24 years, Brazil finally completed its
second reactor.20 But other developing coun-
tries took the opposite approach in 2000, can-
celing existing projects or plans to begin new
ones. Cuba stopped work on two Soviet-
designed reactors it had been working on since
1983 and 1985.21 And Turkey halted efforts to
order its first reactor, a project that the country
has been pursuing for some 30 years.22

In Taiwan, the country’s newly elected gov-
ernment kept a campaign promise to halt work
on two reactors.23 In early 2001, however, it
appeared as if supporters of the project forced
the executive branch to back down and con-
struction would restart.24

The shrinking market for new plants has led
to an industry shakeout. For example, the
French firm Framatome and Germany’s
Siemens merged their nuclear businesses in
2000.25 Other companies have chosen to get
out of the business completely, as ABB did in
2000.26 And the venerable U.S. engineering
firm, Stone & Webster, which had a hand in
building most U.S. plants, filed for bankruptcy
in 2000.27
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Figure 1:  World Electrical Generating Capacity of
Nuclear Power Plants, 1960–2000

Figure 3:  World Nuclear Reactor Construction
Starts, 1960–2000

Figure 2:  Cumulative Generating Capacity of Closed
Nuclear Power Plants, 1964–2000

World Net Installed Electrical
Generating Capacity of
Nuclear Power Plants,
1960–2000

Year Capacity
(gigawatts)

1960 1

1965 5

1970 16
1971 24
1972 32
1973 45
1974 61
1975 71
1976 85
1977 99
1978 114
1979 121
1980 135
1981 155
1982 170
1983 189
1984 219
1985 250
1986 276
1987 297
1988 310
1989 320
1990 328
1991 325
1992 327
1993 336
1994 338
1995 340
1996 343
1997 343
1998 343
1999 346
2000 (prel) 348

Source: Worldwatch Institute database,
compiled from the IAEA and press reports.
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Wind Energy Growth Continues Christopher Flavin

Wind energy generating capacity reached
approximately 18,100 megawatts at the end of
2000, up 30 percent over 1999.1 (See Figure 1.)
Wind power now provides the world with near-
ly 10 times as much electricity as it did in 1990,
although it still accounts for less than 1 percent
of the world total.2 Yet Germany, whose wind
industry was launched in the early 1990s, now
gets 2.5 percent of its electricity from the wind,
while in Denmark the figure is 13 percent.3 The
northernmost German state of Schleswig-Hol-
stein reports a figure of 16.5 percent.4

The estimated 4,200 megawatts of wind tur-
bines installed worldwide in 2000 is 7 percent
higher than 1999’s record-breaking total.5 (See
Figure 2.) The slower growth in 2000 reflects a
severe slump in the U.S. market, which contin-
ues to swing widely in response to short-term
extensions of a federal wind energy tax credit.6

(See Figure 3.) But a record 2,000 megawatts is
planned for installation there in 2001, and the
industry was buoyed when President George
W. Bush proposed extending the wind energy
tax credit beyond December 31, 2001.7

In 2000, Germany set the current record for
annual installations: 1,670 megawatts.8 With
more than 6,100 megawatts of wind power in
place, Germany has over twice as much wind
power as any other country, an impressive fig-
ure given the fact that the industry there is not
yet a decade old.9 The year began on a promis-
ing note with a strengthened renewable energy
law that ensures roughly 8¢ per kilowatt-hour
for electricity produced by new wind power
installations.10 Development of the country’s
offshore potential could help Germany reach
its goal of 22,000 megawatts of wind power by
2010.11

Denmark also had its strongest year ever in
2000, with 600 megawatts added, giving this
tiny country more than 2,300 megawatts
total.12 The Danish wind industry faces politi-
cal turbulence, however: the strong market
reflected a rush to take advantage of expiring
price supports.13 The new Danish wind policy
is untested, and the risk and uncertainty asso-
ciated with it have virtually halted new wind
energy contracts. Little if any development is

expected in 2001, but long-term prospects for
the Danish industry are bright, with much of
the focus on large offshore wind projects.14

Spain’s wind industry continued its frenetic
growth in 2000, with between 900 and 1,100
megawatts added during the year, pushing total
installed capacity to over 2,500 megawatts—
trailing only Germany and the United States.15

From Galicia in the northwest to Andalucia in
the south, wind power is now being developed
in five Spanish provinces.16

Italy’s wind industry came to life, with 144
megawatts added in 2000, while Greece added
123 megawatts, making them the fifth and sixth
largest markets worldwide.17 France, widely
known as Europe’s nuclear leader, appears
poised to join the wind energy big leagues, with
a new renewable energy law and the announce-
ment by Prime Minister Lionel Jospin of plans
to add 3,000 megawatts by 2010.18

Outside of Europe, two countries seemed
closer to a self-sustaining wind market in 2000.
Following encouraging signs of change in
Argentina’s policy, Spanish companies
announced plans to form a joint venture to
develop 3,000 megawatts of wind power in
Patagonia.19 And in China, sizable wind power
loans from the Asian Development Bank and
the World Bank encouraged NEG Micon, a
leading Danish company, to open a new factory
near Beijing.20 Still, China’s antiquated electric-
ity laws and infighting among government
agencies must be overcome before the country’s
vast wind resources can be tapped.21

The end of the year brought further signs
that wind power is crossing the threshold to
competitiveness with conventional thermal
power plants in most parts of the world. A new
project at a windy site along the Washington/
Oregon border will generate power at less than
3.5¢ per kilowatt-hour.22 Meanwhile, the cost
of natural gas–fired power—the dominant
source of new electricity in most of Europe and
North America—is going up, along with rising
fuel costs. Early in 2001, California had to pay
7¢ per kilowatt-hour in order to obtain firm 
10-year contracts for power—most of it from
existing gas-fired plants.23
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Figure 1:  World Wind Energy Generating Capacity,
1980–2000

Figure 2:  Annual Addition to World Wind Energy 
Generating Capacity, 1980–2000

Figure 3:  Wind Generating Capacity in Selected 
Countries, 1980–2000

World Wind Energy 
Generating Capacity, Total and
Annual Addition, 1980–2000

Annual
Year Total Addition

(megawatts)

1980 10 5
1981 25 15
1982 90 65
1983 210 120
1984 600 390
1985 1,020 420
1986 1,270 250
1987 1,450 180
1988 1,580 130
1989 1,730 150
1990 1,930 200
1991 2,170 240
1992 2,510 340
1993 2,990 480
1994 3,490 730
1995 4,780 1,290
1996 6,070 1,290
1997 7,640 1,570
1998 10,150 2,600
1999 13,930 3,920
2000 (prel) 18,100 4,200

Sources: BTM Consult, EWEA, AWEA,
Windpower Monthly, and New Energy.
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Solar Power Market Surges Christopher Flavin

Production of solar photovoltaic (PV) cells
jumped 43 percent in 2000, to an estimated
288 megawatts.1 (See Figure 1.) Production in
2000 was more than three times higher than in
1996, a year that marked the transition to a
period of accelerated growth for the industry—
an era that shows every sign of continuing.2 In
the face of surging demand, factory prices
stayed steady at $3.50 per watt.3 (See Figure 2.)

Government policies are the primary cause
for this surge, led by Japan, which increased its
lead in the solar power market with production
of an estimated 128 megawatts in 2000.4 The
government expanded subsidies for rooftop
solar applications: $130 million was made
available to support one third of the cost of
25,000 new rooftop solar systems, a figure that
will increase to $210 million in 2001.5 This
level of support, combined with falling PV
costs, is projected to double the number of
rooftop systems installed in Japan this year.6

The Japanese companies Sharp and Kyocera
surpassed U.S.-based Solarex to take the top
two positions among global manufacturers in
2000.7 Sharp, now the leading producer, plans
to increase production 70 percent in 2001 to
meet the increase in projected demand.8 With
its home market growing so rapidly, Japanese
companies are in good position to extend their
command of the technology, expand produc-
tion quantities, and stretch their market lead
over competitors.

U.S. solar production increased more slowly
in 2000, reaching 75 megawatts.9 Even that
growth appears to have been propelled largely
by exports to Europe and Japan; the U.S.
domestic market remains weak, despite the
country’s size, wealth, and abundance of sunny
regions that are ideally suited for solar power.10

The Million Solar Roofs Initiative announced in
1997 has not been backed by any significant
financial support, and its loose collection of
low-interest loans, state pricing laws, and pub-
lic-private partnerships has failed to ignite a
surge in PV installations.11

In California, hit hard by soaring electricity
prices and rolling blackouts, the Los Angeles
Department of Water and Power has estab-

lished a $75-million budget to support as many
as 100,000 solar rooftop installations over the
next five years.12

The European outlook is brighter. PV pro-
duction reached 61 megawatts in 2000, an
increase of 52 percent over 1999.13 The Euro-
pean solar industry is being led by Germany,
which launched its own 100,000 rooftop pro-
gram in late 1998.14 That program—which
includes a 10-year, interest-free loan from the
German Federal Bank plus a guaranteed pur-
chase price of 50¢ per kilowatt-hour—resulted
in 45 megawatts of new installations in 2000.15

In fact, strong interest in the program forced
the government to reduce the level of incen-
tives midway through 2000.16 Continued
strong growth is under way in 2001.

The most important application for solar
PVs is in rural areas of developing countries,
where billions of people are still not connected
to electric lines. Despite the valiant efforts of
governments and international agencies such as
the Global Environment Facility, however, solar
energy remains a “rich man’s” power source.17

In 1999, only about 45 megawatts—less than
one quarter of the world’s production—was
installed in off-grid areas of Africa, Asia, and
Latin America, a number that appears to have
increased only modestly in 2000.18

The greatest barrier to developing-country
use of PVs is cost: solar cells are capital-inten-
sive, and rural areas are generally cash-poor. In
addition, developing countries face the chal-
lenge of building the infrastructure to install
and maintain PV systems.

Government subsidies and low-interest
loans or lease plans are among the strategies
that have proved effective in spreading PVs in
some developing countries.

In South Africa, the planned installation of
350,000 solar home systems is a central part of
the country’s post-apartheid effort to provide
electricity in rural areas.19 In 1999, for exam-
ple, President Nelson Mandela helped launch a
program in the Eastern Cape for the local utili-
ty to install 50,000 50-watt systems, charging
villagers $30 for installation and an $8 monthly
service fee.20
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Figure 1:  World Photovoltaic Production, 1980–2000

Figure 2:  Average World Wholesale Price for 
Photovoltaic Modules, 1988–2000

World Photovoltaic Production,
1980–2000

Year Production
(megawatts)

1980 7
1981 8
1982 9
1983 17
1984 22
1985 23
1986 26
1987 29
1988 34
1989 40
1990 46
1991 55
1992 58
1993 60
1994 69
1995 79
1996 89
1997 126
1998 153
1999 201
2000 (prel) 288

Source: Paul Maycock, PV News, various
issues.
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Global Temperature Steady Seth Dunn

The average temperature of the atmosphere at
Earth’s surface held at 14.36 degrees Celsius,
according to data from the Goddard Institute
for Space Studies at the National Aeronautics
and Space Administration (NASA). (See Figure
1.)1 This makes the past two years the sixth
and seventh warmest in this NASA dataset,
which is based on land- and ocean-based mea-
surements and dates back to 1950.2

An older NASA dataset, based only on mete-
orological stations and extending back to 1867,
showed a slight drop to 14.35 degrees, making
2000 the ninth warmest year on record. (See
Figure 2.)3 In both datasets, the 10 warmest

years have occurred since 1980.4

Global temperatures were influ-
enced by the year-long presence of
La Niña—a cooling phenomenon
that originates in the Pacific Ocean

but has a worldwide influence—that began
strongly but weakened in July and August.5

This contributed to lower-than-normal temper-
atures in the equatorial Pacific and in the trop-
ics overall.6 In the nontropical northern
hemisphere, however, temperatures north of 20
degrees latitude were the third warmest among
records dating back to 1880, which are kept by
the National Oceanic and Atmospheric Admin-
istration (NOAA).7 Canada, Scandinavia, and
Eastern Europe experienced annual average
temperatures that were more than 1 degree
above their historical average.8

NOAA estimates that global temperatures in
2000 were 0.39 degrees above the long-term
mean.9 While global surface temperatures
increased by about 0.6 degrees in the last cen-
tury, during the last 25 years the rate neared
0.2 degrees per decade.10

NOAA satellites are used by NASA and the
University of Alabama-Huntsville to measure
temperatures in the lower troposphere, the bot-
tom eight kilometers of Earth’s atmosphere.11

These measurements, dating back to 1979, indi-
cate an increase of only 0.04 degrees Celsius per
decade in the troposphere—one fifth the rate
shown at the surface.12 But data from NOAA,
using measurements from instrumented bal-
loons, show similar increases in lower tropos-

pheric and surface temperatures: 0.09 and 0.1
degrees, respectively, per decade since 1958.13

In January 2001, the Intergovernmental
Panel on Climate Change (IPCC), a U.N.-led
international network of hundreds of scientists,
released a draft summary of its Third Assess-
ment Report.14 The panel concludes that “there
is new and stronger evidence that most of the
warming observed over the last 50 years is
attributable to human activities.”15

It projects a rate of warming that is much
higher than that observed during the twentieth
century, and that is probably “without prece-
dent” during at least the last 10,000 years.16

The IPCC has revised upward its 1995 sce-
narios for surface temperature change, due to
an anticipated drop in sulfur emissions, which
cause a temporary atmospheric cooling.17 Tem-
peratures are projected to increase by 1.4–5.8
degrees between 1990 and 2100, compared
with the previous estimate of 1–3.5 degrees.18

Improved models also indicate a smaller melt-
ing of glaciers and ice sheets, lowering sea 
level rise projections to 9–88 centimeters by
2100, versus 13–94 centimeters in the 1995
assessment.19

Higher surface temperatures are projected to
increase global average precipitation, but with
varying regional increases and decreases.20

Higher maximum and minimum temperatures,
with more hot days and fewer cold days, are
“very likely” to occur over nearly all land
areas.21 Also very likely are reduced tempera-
ture ranges and an increase in the heat index
over “most” land areas, and more intense pre-
cipitation events over “many” land areas.22

Nearly all land areas are likely to warm
more rapidly than the global average: the pro-
jected warming in northern North America and
northern and Central Asia exceeds the global
mean by more than 40 percent.23 A U.S. assess-
ment projects that average U.S. temperatures
will increase by 3–5 degrees Celsius by 2100.24

Precipitation in the United States, which has
already risen by 5–10 percent, is expected to
become more extreme, combining with
increased evaporation to make both drier and
wetter events more frequent.25

Links: 
pp. 52, 92
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Figure 2:  Global Average Temperature at Earth’s Surface
(Land-Based Series), 1867–2000
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Figure 1:  Global Average Temperature at Earth’s 
Surface, 1950–2000

Global Average Temperature, 
1950–2000

Year Temperature
(degrees Celsius)

1950 13.83

1955 13.91

1960 13.96

1965 13.89

1970 14.03
1971 13.94
1972 14.01
1973 14.11
1974 13.93
1975 13.94
1976 13.81
1977 14.11
1978 14.04
1979 14.09
1980 14.18
1981 14.30
1982 14.09
1983 14.28
1984 14.14
1985 14.10
1986 14.16
1987 14.29
1988 14.33
1989 14.25
1990 14.41
1991 14.38
1992 14.13
1993 14.13
1994 14.23
1995 14.39
1996 14.31
1997 14.41
1998 14.59
1999 14.36
2000 (prel) 14.36

Source: Surface Air Temperature Analysis,
Goddard Institute for Space Studies, 
19 January 2001.
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Carbon Emissions Continue Decline Seth Dunn

Global carbon emissions from fossil fuel com-
bustion fell for the third consecutive year, by
0.6 percent, to just below 6.3 billion tons.1 (See
Figure 1.) Since 1950, some 217 billion tons of
carbon have been released to the atmosphere,
with annual emissions nearly quadrupling over
this period.2

The amount of carbon emitted per unit of
global economic output continued to drop, by
3.6 percent, to 148 tons per million dollars of
gross world product (GWP).3 (See Figure 2.)
The carbon/GWP ratio has declined by approx-
imately 41 percent over the past half-century,
reflecting improvements in efficiency and an
ongoing transition to lower-carbon fuels.4

Under the Kyoto Protocol to the
U.N. Framework Convention on
Climate Change, industrial and for-

mer Eastern bloc nations (called Annex I coun-
tries) are committed to collectively reducing
their emissions of carbon and other greenhouse
gases by 5.2 percent below 1990 levels by
2008–12.5 By the end of 2000, these nations
were 2.6 percent below the 1990 mark for car-
bon, largely because of a 33.2-percent reduc-
tion in former Eastern bloc nations, which are
permitted under the Protocol to return emis-
sions to 1990 levels.6

Western industrial nations, on the other
hand, have increased carbon emissions by 9.2
percent since 1990.7 The United States, which
accounts for 24 percent of global emissions and
agreed in Kyoto to a 7-percent cut, now stands
at about 13 percent above 1990 levels.8 The
European Union, which agreed to an 8-percent
cut, is 0.5 percent below 1990 levels.9 Japan,
due for a 6-percent reduction, is 2.7 percent
above the 1990 mark.10

In developing nations, carbon emissions
have grown by 22.8 percent since 1990.11 But
progress is being made in reducing carbon/gross
domestic product (GDP) trends—arguably a
better way to measure these nations’ efforts to
“decarbonize” economic development. China,
India, and Brazil all have carbon/GDP indicators
below that of the United States.12

Atmospheric carbon dioxide (CO2) levels
climbed to 369.4 parts per million volume

(ppmv).13 (See Figure 3.) Current concentra-
tions have not been exceeded for at least
420,000 years, and probably during the last 20
million years, and have risen by 31 percent
since 1750.14 The rate of increase of atmos-
pheric CO2 levels, unprecedented for at least
20,000 years, has averaged close to 0.4 percent
for the past two decades, with a 0.8-percent
average rise during the 1990s.15

CO2 is one of several greenhouse gases dri-
ving temperature and climate change at Earth’s
surface. Scientists have pointed out that non-
CO2 gases, such as chlorofluorocarbons,
methane, and nitrous oxide, have as a group
been the main drivers of the warming of recent
decades.16 But they also note that CO2 remains
the single most important gas: its estimated
warming effect is twice that of the second most
significant greenhouse gas, methane.17 The
importance of reducing carbon emissions will
grow, moreover, as emissions of offsetting
atmosphere-cooling aerosols are cut.18

Under the latest scenarios from the Inter-
governmental Panel on Climate Change, annu-
al carbon emissions from fossil fuel burning are
projected to reach 9–12.1 billion tons by
2020.19 By 2050, emissions will range from
11.2 billion to 23.1 billion tons.20

For the Kyoto Protocol to enter into force, it
must be ratified by 55 nations, including those
representing 55 percent of Annex I emissions.21

As of late 2000, 30 nations had ratified the
treaty.22 But most countries, including the
United States, are waiting for the specific
details of the pact to be worked out.23

Representatives from 182 governments,
meeting in the Hague in November 2000, failed
to reach agreement on finalizing the Kyoto
rules.24 Major points of difference, primarily
between the United States and the European
Union, involved the extent to which countries
can meet their commitments through interna-
tional emissions trading and the counting of
“sinks” through agricultural and forest prac-
tices.25 The next full round of climate negotia-
tions will take place October 29–November 9,
2001, in Marrakesh, Morocco.26

Link: p. 50
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Figure 3:  Atmospheric Concentrations of 
Carbon Dioxide, 1960–2000

Figure 2:  Carbon Intensity of the World Economy,
1950–2000
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Figure 1:  World Carbon Emissions from 
Fossil Fuel Burning, 1950–2000

World Carbon Emissions from
Fossil Fuel Burning, 1950–
2000, and Atmospheric 
Concentrations of Carbon
Dioxide, 1960–2000

Year Emissions Carbon Dioxide
(mill. tons of carbon) (parts per mill.)

1950 1,612 n.a.

1955 2,013 n.a.

1960 2,535 316.7

1965 3,087 319.9

1970 3,997 325.5
1971 4,143 326.2
1972 4,305 327.3
1973 4,538 329.5
1974 4,545 330.1
1975 4,518 331.0
1976 4,776 332.0
1977 4,910 333.7
1978 4,950 335.3
1979 5,229 336.7
1980 5,155 338.5
1981 4,984 339.8
1982 4,947 341.0
1983 4,933 342.6
1984 5,098 344.2
1985 5,271 345.7
1986 5,453 347.0
1987 5,574 348.7
1988 5,789 351.3
1989 5,892 352.7
1990 5,931 354.0
1991 6,020 355.5
1992 5,879 356.4
1993 5,861 357.0
1994 6,013 358.9
1995 6,190 360.9
1996 6,315 362.6
1997 6,395 363.8
1998 6,381 366.6
1999 6,340 368.3
2000 (prel) 6,299 369.4

Source: Worldwatch estimates based on
ORNL, BP Amoco, DOE, LBL, IEA, IGU, and
Scripps.
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World Economy Expands Lester R. Brown

The global economy in 2000 expanded by 4.7
percent, the most in many years and well above
the 1999 growth of 3.4 percent.1 (See Figure 1.)
The output in goods and services of $43 trillion
lifted average output per person for the world’s
6 billion people to $7,102.2 (See Figure 2.)

This economic expansion was fed by a strong
U.S. economy, an upswing in economic activity
in Europe, continuing recovery in Asia from the
1997 financial crisis, a strong recovery in Latin
America from the crisis of 1998, and a marked
improvement in the transition economies.3

The North American economy was particular-
ly strong, leading all other industrial regions.

The United States, with a 5.2-per-
cent expansion in 2000—up from
4.2 percent in 1999—continued the
longest economic expansion in its
history.4 Canada, with an unusually

strong performance as well, grew by 4.7 percent.5

Western Europe also registered a hefty per-
formance in 2000. Growth of the European
Union economies was an unusually robust 3.4
percent, up from 2.4 percent in 1999.6 Growth
in the four largest industrial economies ranged
around 3 percent or higher, with Germany
recording a growth of 2.9 percent, Italy and the
United Kingdom 3.1 percent, and France 3.5
percent.7 Ireland continued as the region’s
“tiger” economy, expanding by 8.7 percent.8

Asia expanded at 6.7 percent in 2000, up
from 5.9 in 1999 and 4.1 percent the preceding
year.9 China’s economy again led the region,
growing 7.5 percent.10

The Indian subcontinent expanded by over
6 percent in 2000.11 India’s economy grew by
6.7 percent, followed by Pakistan at 5.6 per-
cent, and Bangladesh at an even 5 percent.12

This continuing strong economic performance
of the region, which sadly has a large share of
the 1.2 billion people in the world who live on
$1 a day or less, is a welcome development.13

Record wheat and rice crops helped reinforce
the economic expansion.14

The southeast Asian economies, all recover-
ing from 1997’s financial crisis, were mostly
expanding at 4–5 percent.15 Included in this
group were Indonesia, the Philippines, Thai-

land, and Viet Nam.16

Perhaps the biggest surprise of 2000 was the
strong expansion of the transition economies,
notably the 7-percent growth of the Russian
economy.17 Fueled by higher energy prices and
renewed confidence, the Russian expansion was
up from 3.2 percent in 1999, and from a shrink-
age of 4.9 percent in 1998.18 Higher export
prices for oil and natural gas underpinned the
strongest expansion in the Russian economy in
at least a decade.19 Eastern Europe’s growth of
roughly 4 percent was led by Hungary at 5.5
percent and Poland at 5 percent.20

Latin America bounced back from a shrink-
age of 0.3 percent in 1999 to a strong 4.3-per-
cent expansion in 2000.21 Among the leaders
were Mexico at 6.5 percent, which benefited
from higher oil prices; Chile at 6 percent; and
Brazil at 4 percent.22

In the Middle East, the 4.8-percent expan-
sion in 2000 was nearly double the 2.8 percent
of the preceding year.23 Higher oil prices stimu-
lated several economies in the region. The Saudi
economy, for example, which had declined by 1
percent in 1999, grew by 3.5 percent in 2000.24

Egypt continued at a strong pace with a 5-per-
cent expansion.25 Iran increased its overall eco-
nomic output by 3.4 percent, despite having its
agriculture decimated by one of the most severe
droughts in decades.26

Africa’s economy expanded at 3.4 percent in
2000, compared with 2.2 percent the year
before.27 Among its economies growing at 5
percent or more were Tanzania, Tunisia, and
Uganda.28 Nigeria, the most populous country
in the region, grew 3.5 percent in 2000, up
from 1.1 percent in 1999.29 It benefited from
both mounting confidence inspired by new
leadership and higher oil prices. South Africa,
the largest economy in the region, also picked
up, expanding 3 percent in 2000, compared
with 1.2 percent the year before.30

As of late 2000, the International Monetary
Fund projects that global economic growth will
continue in 2001 but at a somewhat slower
rate.31 The expansion in all regions is projected
to slow except for Latin America, which is
expected to grow even faster in 2001.32

Links: 
pp. 58, 112
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World Economy Expands
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Figure 2:  Gross World Product Per Person,
1950–2000

Gross World Product,
1950–2000

Year Total Per Person
(trill. 1999 dollars) (1999 dollars)

1950 6.4 2,502

1955 8.1 2,921

1960 10.0 3,306

1965 12.8 3,822

1970 16.3 4,407
1971 17.1 4,505
1972 17.8 4,599
1973 19.0 4,819
1974 19.4 4,829
1975 19.7 4,816
1976 20.7 4,977
1977 21.5 5,083
1978 22.4 5,210
1979 23.1 5,282
1980 23.6 5,306
1981 24.2 5,329
1982 24.4 5,280
1983 25.1 5,341
1984 26.2 5,485
1985 27.1 5,582
1986 28.0 5,673
1987 29.0 5,778
1988 30.3 5,938
1989 31.2 5,996
1990 31.9 6,031
1991 32.0 5,957
1992 32.4 5,941
1993 33.2 6,000
1994 34.5 6,150
1995 35.8 6,295
1996 37.3 6,475
1997 39.0 6,666
1998 39.9 6,732
1999 41.2 6,871
2000 (prel) 43.2 7,102

Sources: Worldwatch update of Angus
Maddison, Monitoring the World Economy
1820–1992 (Paris: OECD, 1995); updates
from IMF, World Economic Outlook tables.
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Foreign Debt Unchanged David Malin Roodman

The accumulated foreign debt of developing
and former Eastern bloc nations, having posted
its largest increase in history during 1998, was
essentially unchanged in 1999. It fell slightly
after adjusting for inflation, at $2.57 trillion (in
1999 dollars).1 (See Figure 1.) Governments in
borrowing nations owed or guaranteed 81 per-
cent of this debt.2 (In the latter case, they
promise to repay the lender if a domestic bor-
rower, such as an electric utility, does not.)

Financial crises in 1997 and 1998 in such
nations as Brazil, Indonesia, Russia, and South
Korea largely explain overall debt trends since
1996. Back then, 21 percent of the debt owed
by developing and former Eastern bloc nations
was short-term, lent for at most one year.3 But
then creditors became less willing to grant new
short-term loans, so as old ones expired, their
share of outstanding debt plunged to 16 per-
cent in 1998 and 1999.4 Cumulative short-term
debt shrank from $480 billion at the end of
1997 to $410 billion at the end of 1999.5

But total long-term debt owed to private
investors jumped a record $190 billion in 1998,
to $1.22 trillion—as creditors granted more in
new long-term loans than they received in
repayment on old ones—and then held steady
in 1999.6 High interest rates promised by coun-
tries desperate for foreign exchange enticed
some banks and investors to lend more. Other
creditors turned their short-term loans into
long-term ones, recognizing that prompt repay-
ment was impossible.

Loans from government agencies, mostly in
rich industrial nations, also rose after 1997.7

Cumulative debt owed to aid and export
financing agencies inched up from $520 billion
in 1997 to $530 billion in 1999.8 And debts
owed to international agencies swelled from
$370 billion to $430 billion as the World Bank
and the International Monetary Fund financed
huge “bailout packages” in crisis countries.9

Ideally, long-term lending supports projects,
from public railroad construction to small busi-
ness expansion, that generate enough income
to more than repay the loans. In South Korea,
for example, foreign lending has been an
important source of capital for rapid economic

development and poverty reduction, despite
occasional debt crises.10 Worldwide, however,
foreign funds have too often been used poor-
ly—supporting arms buying, corruption, capi-
tal flight, and prestige projects (such as
unneeded airports), as well as projects that
worked better on paper than in practice.11

These uses do double damage. First, they
often exacerbate inequities in wealth and
power and waste opportunities for economic
development. Second, as borrowing escalates,
creditors eventually lose faith in a country’s
ability to repay, and they cease lending, often
triggering financial crisis and recession. During
the global debt crisis that began in 1982, wages
fell by half in Mexico.12 In the Philippines,
poverty sent a million hungry peasants into the
mountains, where they cleared protective trees
from erodible slopes in order to farm.13

One indicator of ability to handle debt is a
country’s debt-to-gross-national-product ratio.
At the height of the 1980s debt crisis, this
exceeded 60 percent in Latin America.14 (See
Figure 2.) In the 1990s, the ratio has climbed
above 70 percent in sub-Saharan Africa—and
above 100 percent if South Africa is excluded.15

In response to pressure from nongovern-
mental groups in creditor and debtor nations,
industrial governments and international
lenders have slowly written off some of Africa’s
debts.16 The latest debt cancellation program,
the enhanced Heavily Indebted Poor Countries
initiative announced in 1999, aims to cut by
about 45 percent the cumulative debt of 41 of
the poorest, most indebted nations, 33 of
which are in Africa.17 The initiative takes an
important step toward resolving the debt trou-
bles of the poorest nations. But it will probably
not prevent future crises, for it does little to
change the systems that create the crisis in the
first place. Export credit agencies, for example,
lend to poor countries for reasons that have lit-
tle to do with development. And even agencies
intent on helping borrowers are insulated from
the consequences of their actions, which gives
freer play to bureaucratic tendencies toward
the pursuit of growth in lending for its own
sake and corruption.18
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Foreign Debt Unchanged

Foreign Debt of Developing
and Former Eastern Bloc
Nations, 1970–99

Total
(trill. 1999 dollars)

1970 0.26
1971 0.29
1972 0.32
1973 0.37
1974 0.42
1975 0.51
1976 0.59
1977 0.74
1978 0.86
1979 0.98
1980 1.07
1981 1.18
1982 1.23
1983 1.33
1984 1.35
1985 1.47
1986 1.57
1987 1.73
1988 1.68
1989 1.70
1990 1.77
1991 1.80
1992 1.85
1993 1.97
1994 2.15
1995 2.30
1996 2.35
1997 2.40
1998 2.61
1999 2.57

Source: World Bank, Global Development
Finance 2000, electronic database, 2000.
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U.N. Funds Stay on Roller Coaster Michael Renner

Funding for the United Nations has been on a
roller coaster. The total amount of money avail-
able rose slightly in 1999 to $10.6 billion (the
most recent year for which complete budget
information is available), but is down more
than 5 percent from the 1992 peak of $11.2 bil-
lion.1 (See Figure 1.)

About $1.2 billion of this money is available
for the U.N. regular budget, which supports
headquarters in New York; offices in Geneva,
Vienna, and Nairobi; and five regional commis-
sions. This component, which is paid for by
assessments levied on each member state, has
seen little growth for the past decade—largely
at the urging of the United States.2

A far larger chunk of money—some $9.3
billion in 1999—goes to an array of specialized
U.N. agencies and organs.3 Among these, 12
agencies are funded both through annual bud-
get assessments and through voluntary contri-
butions from member states, to the tune of
about $3 billion a year.4 Prominent among
them are the Food and Agriculture Organiza-
tion (FAO), the International Labour Organiza-
tion (ILO), and the World Health Organization
(WHO).5 Another 12 U.N. bodies, known as
special organs, are supported through volun-
tary funds only. This group includes the U.N.
Development Programme, U.N. Environment
Programme, U.N. High Commissioner for
Refugees, UNICEF, and the World Food Pro-
gramme. In 1999, a total of $6.4 billion was
available to the special organs.6

Voluntary contributions accounted for 81
percent of the funds of all U.N. agencies and
organs in 1999, and about 72 percent of total
U.N. system funds.7 (See Figure 2). But volun-
tary funding has also been extremely volatile,
causing unexpected budget shortfalls in some
years and making long-term planning exceed-
ingly difficult.

In theory, assessed budgets offer more pre-
dictability, but, particularly since the mid-
1980s, many member states have failed to pay
their share of the budget in full and on time.
Only in the last few years have payment habits
improved again. U.N. members are expected to
pay their regular budget dues within the first

30 days of each calendar year. In 1991, only 9
countries (accounting for 8 percent of the regu-
lar budget) lived up to this obligation.8 By
2001, 40 countries (covering 18 percent of the
budget) made this U.N. “honor roll.”9 Seven
nations—Canada, Denmark, Finland, Ireland,
Liechtenstein, New Zealand, and Sweden—
have paid promptly every year since 1991.10

Many nations pay late; others build up
arrears. The portion of regular budget dues
paid by 30 September each year rose from 58
percent in 1994 to 67 percent in 1999.11 Like-
wise, by the end of September, U.N. agencies
receive on average about two thirds of the
money that member governments owe in a cal-
endar year.12 But the record varies sharply from
year to year and from agency to agency. The
more technically oriented agencies—the Inter-
national Telecommunication Union, the Uni-
versal Postal Union, the World Intellectual
Property Organization, and the International
Maritime Organization—have fared far better,
with 83–93 percent of dues collected.13

U.N. member states’ arrears on their regular
budget dues have fallen sharply—from $602
million in 1995 to $219 million in 2000.14 (See
Figure 3.) Meanwhile, arrears on membership
dues for U.N. agencies also dropped, from $1.4
billion in 1996 to $1.2 billion in 1999.15

The United States is both the largest finan-
cial contributor to the U.N. system and its
largest debtor, accounting for roughly three
quarters of regular budget arrears. The reduc-
tion of the U.S. share of the regular budget
from 25 to 22 percent (approved by the U.N.
General Assembly in December 2000 after
some high-stakes arm-twisting by the U.S.
Congress) raises hopes for a more responsible
U.S. policy.16 Even so, Congress has attached a
series of conditions before it will authorize
payment of past debts. Among them is a
demand that the FAO, ILO, and WHO adopt
no-growth budgets.17 Thus in exchange for set-
tling past debts, these agencies risk being
shackled in their future operations.
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Total Funds Available to U.N.
System, 1971–99

Regular Agency
Year Budget Totals

(bill. 1999 dollars)

1971 0.6 3.6
1972 0.6 4.0
1973 0.6 4.0
1974 0.8 4.5
1975 0.7 5.6
1976 0.8 5.5
1977 0.8 5.5
1978 1.0 6.1
1979 0.9 7.2
1980 1.0 8.0
1981 0.9 7.7
1982 1.0 7.1
1983 1.0 6.8
1984 1.0 6.9
1985 1.0 7.0
1986 1.0 7.2
1987 1.0 7.3
1988 1.0 8.2
1989 1.0 8.2
1990 1.0 8.7
1991 1.1 9.5
1992 1.1 10.0
1993 1.1 9.9
1994 1.2 9.5
1995 1.2 9.3
1996 1.2 9.0
1997 1.2 9.0
1998 1.3 9.0
1999 1.2 9.3

Sources: Global Policy Forum, U.N. General
Assembly, and UNDP/U.N. Population
Fund.
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Food Trade Slumps Brian Halweil

Global trade in food and agricultural products
stood at $417 billion in 1999, 15 percent below
the high of $488 billion in 1996 (in 1999 dol-
lars).1 (See Figure 1.) Still, as all nations
depend increasingly on food brought from far-
ther away, food trade has grown nearly three-
fold since 1961, doubling just since 1970.2

Food trade soared following World War II,
as the introduction of industrial farm practices
quickly generated exportable surpluses and as
diplomatic relations came to include economic
ties. Many nations launched export-oriented
agricultural strategies in the 1970s.3

A global farm crisis of high farmer debt and
extremely low commodity prices in
the 1980s sent food trade into
severe decline until the early
1990s.4 Agriculture was partly
opened to World Trade Organiza-

tion rules in 1994; since then, 20- and 30-year
lows for major agricultural commodity prices
have cut the value of food trade.5

Agricultural products once dominated world
trade, accounting for 47 percent of all exports
in 1950.6 But as manufactured and mined
goods have grown in importance, agriculture’s
share dropped to 10 percent by 1999.7 For cer-
tain regions, the figure is higher: 14 percent of
sub-Saharan Africa’s exports are agricultural, as
are 22 percent of those from Latin America and
the Caribbean.8

The developing world is a net importer of
basic food stuffs, such as grain and meat,
although it is a net exporter of many cash
crops, including bananas, sugarcane, coffee,
and cocoa.9 Still, most food consumed in the
world is produced domestically. Cereal exports,
for instance, represent just 13 percent of global
cereal production.10 Yet wealthy and densely
populated nations, such as South Korea and
Japan, import 70–75 percent of their grain; as a
region, North Africa and the Middle East
imports half of its grain.11

As the value of agricultural trade has
increased, so has the volume. Today, some 650
million tons of food are shipped around the
planet each year—up fourfold from 165 million
tons in 1961.12 Most of this travels by boat,

although high-value items such as cut flowers
or frozen produce are increasingly shipped by
refrigerated plane.13

At 280 million tons, cereal products account
for at least 40 percent of total shipments, while
fruits and vegetables are the second biggest cat-
egory, at 114 million tons.14 (See Figure 2.)
The vast majority of internationally traded
cereals and oilseeds end up in livestock feed-
lots of the industrial world.15

In contrast, luxury items with substantially
less nutritional value than staples command a
disproportionately large share of value. (See
Figure 3.) For example, at $57 billion, trade in
coffee, cocoa, wine, and tobacco is worth more
than all cereals trade.16

A relatively small number of nations and
companies control exports for most major com-
modities. The five biggest exporters—Argenti-
na, Australia, Canada, France, and the United
States—ship 70 percent of the world’s grain,
while the United States alone exports two thirds
of the world’s corn.17 The top five cocoa
exporters account for 83 percent of cocoa trade,
with Côte d’Ivoire responsible for nearly half.18

According to a recent study, a handful of
transnational firms control about 90 percent of
the global trade in wheat, maize, coffee, cocoa,
and pineapple; 70 percent of the global tea,
banana, and rice markets; and more than 60
percent of the world trade in sugar—giving
these firms great control over prices.19 Cargill
alone controls an estimated 50 percent of all
grain shipped around the globe.20

While food trade can generate much-needed
foreign exchange, profits generated by traders
often do not trickle down to farmers, and
cheap imports can squash local markets, exac-
erbating poverty and hunger.21

As agriculture is integrated into the global
economy, the distance from farmer to consumer
grows, even when food can be grown locally. For
instance, food consumed in the United Kingdom
travels 50 percent more on average than two
decades ago.22 While this may offer greater vari-
ety to the global consumer, it also uses large
amounts of energy, generates excess packaging
and pollution, and can reduce food quality.23

Links: pp. 28,
120, 122
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Figure 3:  World Trade Categories by Value, 1999
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World Agricultural Trade, 
1961–99

Year Total
(billion 1999 dollars)

1961 150.4
1962 154.4
1963 167.9
1964 180.1
1965 180.8
1966 184.6
1967 179.7
1968 175.5
1969 177.7
1970 187.7
1971 192.4
1972 219.1
1973 300.6
1974 341.0
1975 325.0
1976 330.4
1977 356.6
1978 375.9
1979 410.3
1980 430.1
1981 392.1
1982 337.4
1983 318.0
1984 324.3
1985 297.0
1986 319.0
1987 341.7
1988 376.1
1989 380.5
1990 395.0
1991 384.5
1992 408.3
1993 377.6
1994 424.4
1995 473.3
1996 487.7
1997 470.6
1998 444.6
1999 417.3

Source: FAO, FAOSTAT Statistics Database,
<apps.fao.org>, updated 27 October 2000.Source: FAO

Source: FAO
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Aluminum Production Keeps Growing John E. Young

In 2000, estimated world production of prima-
ry aluminum (metal made from bauxite ore,
rather than recycled) was at a record 23.9 mil-
lion tons, 3 percent more than in 1999.1 (See
Figure 1.) Sixteen times as much of this light
metal is now produced as in 1950.2 World
average production per person has risen from
0.6 to 3.9 kilograms over the same period.3

And in 2000, some 127 million tons of bauxite
were mined worldwide, at least three fourths of
which was refined into alumina (aluminum
oxide) for aluminum production.4

The United States, Russia, China, Canada,
and Australia account for more than half of

world primary aluminum produc-
tion.5 The United States is the
leader, with 15 percent of world

output in 2000, but it no longer dominates the
industry as it did a few decades ago.6

Production of secondary, or recycled, alu-
minum has grown sharply since the 1960s. In
1999, the latest year with data, secondary pro-
duction was 7.9 million tons—18 times more
than in 1950.7 (See Figure 2.) Probably two
thirds or more of that amount, however, was
made from aluminum-industry production
scrap rather than from used, or “post-con-
sumer,” products.8 In 1999, the United States
recycled about 3.5 million tons of metal, nearly
half the world total, but only 40 percent of that
was post-consumer material.9

Aluminum is light, strong, easily worked, 
corrosion-resistant, and a good conductor of heat
and electricity. This combination of qualities has
made it ubiquitous and essential in industrial
economies. It is particularly important in trans-
portation, where weight reductions add up to
large energy savings. Almost a third of the prima-
ry aluminum produced each year goes into
automobiles, airplanes, and other transport
vehicles.10 Packaging, such as aluminum cans
and foil, accounts for about one fifth of prima-
ry metal use, and construction products, such
as window frames and roofing, take about an
eighth.11 The rest goes into electrical applications
(mainly high-tension transmission cables), con-
sumer goods, and machines and equipment.12

Most bauxite is mined in the developing

world, but industrial countries use far more of
the final product—aluminum—than developing
countries. In 1999, the United States, Western
Europe, and Japan used nearly two thirds of all
primary aluminum.13 The United States leads
the world here too, in both total and per capita
consumption. Taking into account the use of
recycled metal, Americans use about 34 kilo-
grams of aluminum per person a year, while the
Japanese use 28 kilograms and West Europeans,
21.14 In contrast, people in developing coun-
tries use 1–2 kilograms apiece each year.15

Aluminum production is one of the world’s
most energy-intensive industries, and a signifi-
cant contributor to global climate change. Alu-
mina is smelted to produce pure metal through
the application of electric current, a process
that requires, on average, more than 15,000
kilowatt-hours per ton of aluminum—enough
for an average U.S. household for a year and a
half.16 Primary smelters used an estimated 370
billion kilowatt-hours in 2000, more than 2
percent of world electricity consumption.17 In
1998, about 54 percent of power for aluminum
smelters came from hydropower, 31 percent
from coal, 8 percent from natural gas, 6 percent
from nuclear power, and 1 percent from oil.18

Aluminum smelting also releases substantial
amounts of perfluorocarbons, gases with very
high greenhouse potential.19

Aluminum smelters now use, on average,
about three fourths as much electricity per ton
of aluminum as 20 years ago.20 The industry’s
total electricity use has continued to rise, how-
ever, as production has grown.21 (See Figure
3.) Only a major expansion of aluminum recy-
cling—and substitution of recycled aluminum
for primary metal—is likely to check this rising
consumption. Aluminum recycling takes only 
5 percent as much energy as primary produc-
tion.22 Much more metal could be recycled
than is currently the case. Americans alone
threw away 2.2 million tons of aluminum in
1998.23 The energy savings from recycling that
much metal rather than producing new alu-
minum from ore could power 2.9 million
American households—about as many as in
New York City—for a year.24

Link: p. 122
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Figure 1:  World Primary Aluminum Production,
1950–2000

Figure 2:  World Secondary Aluminum 
Production, 1950–99

Figure 3:  Estimated World Electricity Use in Primary
Aluminum Production, 1950–2000

1950 1960 1970 1980 1990 2000
0

100

200

300

400
Billion Kilowatt-hours

Source: IAI, USGS

World Aluminum Production, 
1950–2000

Year Primary Secondary
(million tons)

1950 1.5 0.4

1955 3.1 0.6

1960 4.5 0.9

1965 6.3 1.5

1970 9.7 2.2
1971 10.3 2.3
1972 11.0 2.4
1973 12.1 2.8
1974 13.2 2.9
1975 12.1 2.6
1976 12.6 3.1
1977 13.8 3.4
1978 14.1 4.0
1979 14.6 3.8
1980 15.4 3.9
1981 15.1 4.1
1982 13.4 3.8
1983 13.9 4.1
1984 15.7 4.2
1985 15.4 4.4
1986 15.4 4.5
1987 16.5 4.8
1988 18.5 5.3
1989 19.0 5.4
1990 19.3 5.8
1991 19.7 5.6
1992 19.5 5.7
1993 19.8 6.3
1994 19.2 6.6
1995 19.7 7.0
1996 20.7 6.9
1997 21.6 7.4
1998 22.5 7.5
1999 23.1 7.9
2000 (prel) 23.9 n.a.

Sources: USGS, Mineral Commodity 
Summaries 2001 (Washington, DC: 2001);
Plunkert, USGS, e-mail, 15 November
2000.
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Vehicle Production Sets New Record Michael Renner

Rising 4 percent in 2000, global passenger car
production set a new record of 40.9 million
vehicles.1 (See Figure 1.) Light truck produc-
tion also reached a new peak, 16.4 million.2

The global passenger car fleet grew to 532 mil-
lion in 2000.3

Japan, the United States, and Germany dom-
inate car output, together producing 47 percent
of the global total.4 For a long time Canada,
France, Italy, and the United Kingdom formed
a second tier of manufacturers, but, except for
France, they have been overtaken by newer
producers in recent years.5 Spain and South
Korea are now the world’s fifth and sixth

largest producers.6 (See Figure 2.)
And Brazil, China, and India are
poised for rapid additional growth
in the next few years.7

Global passenger car sales ran to
38.8 million in 2000, and 17.4 million light
trucks were sold.8 Western Europe, Japan, the
United States, and Canada account for 75 per-
cent of the world market.9 But sales in a num-
ber of developing nations—Brazil, South Korea,
India, China, and Mexico—have grown rapidly,
even as economic crisis has caused consider-
able volatility for some of them in recent
years.10

Production of cars and light trucks outpaced
sales by about 1.1 million units worldwide in
2000.11 Still, auto factories could easily churn
out far more. Only 70 percent of the manufac-
turing capacity was being used last year.12 At
87 percent, the rate in North America was by
far the highest, compared with 76 percent in
Western Europe and only 50–60 percent in the
rest of the world.13

The auto industry is undergoing a wave of
consolidation. Since 1985, some $250 billion
worth of acquisitions have been announced,
and the merger pace began to pick up real
speed in the mid-1990s.14 Companies partially
or wholly acquired since just 1998 form quite a
line of famous brands: Chrysler, Daihatsu,
Isuzu, Lamborghini, Mazda, Mitsubishi, Nis-
san, Rover, Saab, Subaru, Suzuki, and Volvo,
with South Korea’s Daewoo and Samsung also
up for sale.15

The top four car companies now control
roughly half the world passenger car market,
and the top 10, almost 80 percent.16 (See Fig-
ure 3.) In the top 10 are two U.S. companies
(General Motors and Ford), three Japanese
(Toyota, Honda, and Nissan), two German
(Volkswagen and DaimlerChrysler), two French
(Renault and Peugeot), and one Italian (Fiat).17

Even as the remaining car companies are
jousting for more competitive position, envi-
ronmental concerns about the industry’s impact
are mounting. Cars and other motor vehicles
are an important source of urban air pollution
and a major contributor of greenhouse gases.
Carbon emissions from U.S. cars and light
trucks, at 291 million tons in 1997, exceeded
the total emissions of all but a few countries
worldwide.18 Among the members of the Euro-
pean Union, motor vehicle carbon emissions
could rise as much as 20–30 percent by 2005.19

As the number of vehicles on the roads and
the distances driven in them continues to grow,
so does their impact. The U.S. Department of
Energy (DOE) estimates that the global motor
vehicle fleet—passenger cars, trucks, and
buses—will grow from about 700 million cur-
rently to 1.1 billion in 2020.20 In the United
States—the most auto-mobile society—annual
distances driven in passenger cars more than
quadrupled between 1950 and 1999, to more
than 2.5 trillion kilometers, and could grow to
3.6 trillion kilometers by 2020.21 In the United
Kingdom, car travel expanded an astounding
15-fold since 1950.22

Improvements in fuel efficiency will there-
fore be critical, but there has been hardly any
progress in the last two decades. U.S. fuel 
economy for new cars has been flat since the
mid-1980s.23 DOE forecasts that average horse-
power for new cars in 2020 will be 55 percent
higher than in 1999, offsetting much of the
expected improvements in fuel economy
gained through new efficiency technologies.24

U.S. energy consumption by passenger cars 
and light trucks is projected to grow by 40 
percent between 2000 and 2020.25 These 
trends are likely to be mirrored in other indus-
trial countries.

Links: 
pp. 52, 128
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Vehicle Production Sets New Record

World Automobile Production,
1950–2000

Year Production

(million)

1950 8.0

1955 11.0

1960 12.8

1965 19.0

1970 22.5
1971 26.5
1972 27.9
1973 30.0
1974 26.0
1975 25.0
1976 28.9
1977 30.5
1978 31.2
1979 30.8
1980 28.6
1981 27.5
1982 26.7
1983 30.0
1984 30.5
1985 32.4
1986 32.9
1987 33.1
1988 34.4
1989 35.7
1990 36.3
1991 35.1
1992 35.5
1993 34.2
1994 34.8
1995 35.5
1996 36.7
1997 38.8
1998 38.1
1999 39.4
2000 (prel) 40.9

Sources: American Automobile Manufactur-
ers Association; Standard & Poor’s DRI.
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Figure 1:  World Automobile Production, 1950–2000
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Source: Worldwatch, based on Ward’s 
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Bicycle Production Recovers Gary Gardner

Bicycle production recovered to 95 million
units in 1999, the latest year for which global
production data are available.1 (See Figure 1.)
This represents a 22-percent increase over
1998, and reverses three years of global decline
in output, when excess inventories cut demand
at the factory.2 The recovery was driven by
increased purchasing in China, the European
Union, and the United States—three of the
leading markets.3

Asia continues to be the dominant bicycle-
producing region. China bounced back from a
poor year in 1998 to manufacture 43 million
bicycles in 1999. 4 Output from Taiwan slipped
somewhat, from fewer than 11 million units to
just over 8 million.5 But India held steady, with
11 million units.6 The three Asian giants
accounted for nearly two thirds of global pro-
duction.7 They were also the world’s leading
exporters, sending more than half of their com-
bined output overseas, and claiming some 86
percent of global bicycle exports in 1999.8

Outside of Asia, the European Union
remained the second largest producer, at 12
million units, roughly on a par with previous
years.9 But the United States continued a steep
slide in production, with only 1.7 million new
bicycles in 1999, compared with 6 million just
two years earlier.10

Production declines in Taiwan, the United
States, and Japan partly reflect manufacturers’
flight in search of low-wage labor.11 U.S. pro-
ducers shifted operations first to Mexico, and
then more recently to China.12 Many Japanese
manufacturers have also moved operations to
China, while Taiwanese companies have set up
shop in Viet Nam.13

Electric bikes continue to be a rapidly grow-
ing niche product. Total global sales reached 1.1
million units in 2000, triple the level of 1999.14

(See Figure 2.) Some 750,000 of these were sold
in China, where electric bicycles are now a
clean and comfortable commuting option.15 In
the industrial world, electric bicycles are often
marketed through automobile companies, such
as Ford, which has created Think Mobility to
produce electric vehicles, including bicycles.16

Changes in production centers and products

are matched by changes in the demographics of
cycling. In industrial countries, an aging popu-
lation has boosted demand for “comfort” bikes
with padded seats and large tires, folding bicy-
cles that can be stowed in a car trunk, and
electric bicycles.17 In contrast, American chil-
dren may be losing interest: between 1990 and
1999, the number of people aged 7–17 who
rode more than once a year declined by more
than 13 percent, even as the population under
15 years of age expanded by some 7 percent.18

Government continues to be an important
influence on bikes’ popularity. Municipal
authorities in Paris, Rome, Milan, and Bogota all
sponsored “car-free days” in 2000 to highlight
the availability and benefits of non-automotive
transportation, including bicycles.19 In the car-
centric United States, concerns about traffic
congestion and sprawl along with increased fed-
eral funding for cycling have led to a few initia-
tives to promote cycling. A 4,200-kilometer
cycling trail is near completion on the East
Coast, and California’s Marin County has pro-
posed a bicycle master plan with 200 different
projects inspired by the highly successful plan
in the Dutch city of Delft.20

On the other hand, where authorities pay
insufficient attention to the potential and needs
of bicycles, cycling can become dangerous or
marginalized. In China, traffic fatalities have
doubled in the past 15 years—with 35 percent
of the deaths being cyclists—because official
deference to automobiles has left bikes at a dis-
advantage on increasingly crowded roads.21

And in the United States, state governments
have been slow to claim funds authorized by
the federal government to improve cycling and
walking, jeopardizing a renewal of such fund-
ing when the next transportation bill comes
before Congress.22

The market for bicycles is also being
expanded by nonprofits like Pedals for
Progress, which rehabilitates old U.S. bicycles
and exports them to developing countries,
where they are sold cheaply as a spur to eco-
nomic development.23 The group aims to put
20 percent of the developing world’s walking
labor force on bicycles.24
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Figure 1:  World Bicycle Production, 1950–99

Figure 2:  World Electric Bicycle Sales, 1993–2000

World Bicycle Production,
1950–99

Year Production
(million)

1950 11

1955 15

1960 20

1965 21

1970 36
1971 39
1972 46
1973 52
1974 52
1975 43
1976 47
1977 49
1978 51
1979 54
1980 62
1981 65
1982 69
1983 74
1984 76
1985 79
1986 84
1987 98
1988 105
1989 95
1990 92
1991 99
1992 102
1993 102
1994 105
1995 106
1996 98
1997 93
1998 78
1999 (prel) 95

Sources: United Nations, The Growth of 
World Industry 1969 Edition, Yearbook of
Industrial Statistics 1979 and 1989 Editions,
and Industrial Commodity Statistics Year-
book 1998; Interbike Directory, various
years.
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Pharmaceutical Sales Thriving Brian Halweil
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Worldwide sales of pharmaceuticals have
jumped more than 2.5-fold since 1983, from
$132 billion to $337 billion.1 (See Figure 1.)
Sales were up 9 percent from 1998 to 1999,
and annual growth has averaged 7 percent for
the past two decades, in what is one of the
most profitable and fastest-growing industries
in the world.2

Pharmaceutical sales are largely concentrat-
ed in the industrial world, highlighting broader
disparities in income levels, health care
options, disease burdens, and life spans. North
America, Western Europe, and Japan, with 14
percent of the world’s population, account for

83 percent of pharmaceutical sales.3

The United States alone, with just 5
percent of humanity, buys nearly 40
percent of the world’s legal drugs.4

In stark contrast, Asia (excluding
Japan) uses 8 percent, Latin America and the
Caribbean 7 percent, and Africa just 2 percent.5

The great profitability of the legal drug
industry has several explanations, including
the monopolistic pricing that comes with drug
patents and people’s willingness to pay for
medicines that reduce disability and suffering.6

Drug companies claim that huge profit margins
are justified by the industry’s large research and
development outlays and the high cost of
bringing a new drug to market, although the
companies spend roughly twice as much on
marketing as on R&D.7

Not surprisingly, the top-selling drug classes
are designed to treat First World illnesses,
including heart disease, high blood pressure,
and indigestion. At the head of the list, with
$15.8 billion in annual sales, is antiulcerants
(drugs for indigestion or antacid), which
includes top-selling Prilosec.8 Cholesterol
reducers and calcium antagonists (anti-hyper-
tensives)—including Zocor, Lipitor, and other
drugs for cardiovascular disease—are the sec-
ond and fourth top sellers.9 Antidepressants,
including Prozac and Zoloft, are the third 
leading drug class, while antirheumatic 
non-steroidals (pain medicine) round out 
the top five.10

Despite big disparities in drug use per per-

son, as diets, lifestyles, and incomes change
around the world the top drug categories are
becoming similar. Antiulcerants are a top-5 cat-
egory on all continents, while Norvasc, an anti-
hypertension drug, is a top-10 seller
everywhere.11 Most legal drug use in the devel-
oping world is by wealthier segments of the
population, who are likely to have the same
diseases as First World patients.

Still, differences do exist: while antibiotics
do not make the top 10 in the industrial world,
they rank in the top 3 in the developing
world.12 And generic versions of top-selling
drugs often predominate in these countries.13

Another difference is the scale of use: at $1 bil-
lion or more, sales of blockbuster drugs like
Viagra, for male impotence, exceed the entire
health budgets—let alone the medicine bud-
gets—of most developing nations.14

Across regions, rising drug costs are begin-
ning to weigh on health care systems, trans-
forming the profits of the drug industry into a
sensitive political issue. For instance, the intro-
duction of western medicines—and western
health problems—has greatly contributed to
the 35-percent annual growth in China’s med-
ical costs.15 And in the United States, spending
on prescription drugs has more than doubled
in the last decade, becoming the fastest-grow-
ing item in the nation’s health care budget.16

A rash of mergers in recent years has made
the legal drug business among the world’s most
concentrated. The top 10 pharmaceutical firms
control upwards of 35 percent of the global
market.17 The top 5 firms—Merck, Pfizer, and
Bristol-Myers Squibb, based in the United
States, and the British firms AstraZeneca and
Glaxo Wellcome—all enjoy annual sales of
more than $10 billion.18

The greater availability and array of pharma-
ceuticals has played a central role in increasing
life expectancy and reducing disease and dis-
ability around the world. But the biggest health
payoff has probably come from some of the
least expensive innovations. For example, the
$2.7-billion global vaccine market represents
less than 1 percent of global drug sales,
although the World Health Organization

Links: pp. 78,
132, 134, 138



(WHO) estimates that every $1 spent on child-
hood vaccines saves $7–20 on treatment of the
targeted illnesses—not to mention great reduc-
tions in human suffering and child mortality.19

Still, the research focus of big pharmaceuti-
cal companies has tended to neglect the health
needs of large chunks of the planet, including
research on a malaria vaccine. Of 1,233 new
drugs that reached market between 1975 and
1997, only 13 products were approved specifi-
cally for tropical diseases, including some
of the world’s biggest killers.20 At the
same time, legal issues have sometimes
proved a barrier to drug access, as with
the patent protection that prevents local
production of antiretrovirals for
HIV/AIDS in hard-hit developing
nations.21

Even where drugs are available and
off-patent, cost remains the biggest barrier
to access. WHO estimates that one third
of humanity lacks regular access to essen-
tial drugs that together provide treatment
for the majority of infectious and chronic
disease affecting the world’s population.22

The share without access to this drug
package has remained unchanged since
the mid-1980s, and grows to 50 percent
in the poorest nations, despite an estimated
cost of just $2 per person.23 In 1998, one in
four children did not receive routine immu-
nization with the six basic vaccines against
polio, diphtheria, whooping cough, tetanus,
measles, and tuberculosis.24

Innovative public-private partnerships have
great potential to help close this “global drug
gap.”25 In recent decades, pharmaceutical com-
panies have been encouraged to donate medi-
cine or participate in public-private
partnerships in the development and distribu-
tion of medicine. One of the more successful is
the Mectizan Donation Program, a partnership
between WHO and Merck, which developed
and donated ivermectin for treatment of river
blindness, providing enough product to treat
30 million people in 20 countries in 1999.26 In
some cases, suspending patent rules may hold
even greater promise.27

Drug marketing is directed primarily at 
doctors—a practice that can encourage over-
reliance on medications or inappropriate use.28

Of the $13.9 billion that U.S. drug companies
spent promoting their products in 1999, about
$12 billion was aimed at doctors, nurse practi-
tioners, and other medical employees who can
prescribe medications.29 At the same time, a
surge in direct advertising to consumers has
raised the risk of inappropriate use, as well as

stimulating a surge in consumer demand for
newer, costlier drugs when less expensive
products might work just as well.30

Overmedication has emerged as a serious
problem in wealthier settings, particularly
among elderly individuals, for whom multiple
pharmaceutical regimens are more the rule
than the exception.31 A 1998 report estimates
that adverse reactions to prescription drugs kill
106,000 Americans each year—more than
automobile accidents—and injure more than
2.2 million.32 With more people taking several
drugs at any given time—three out of four doc-
tor’s visits in the United States end with a pre-
scription—the risk of unwanted synergies
between drugs increases.33 And over the long
term, pharmaceuticals may be distracting
attention from other measures, such as changes
in diet and exercise, that could prove more
effective, safer, and more economical.

Pharmaceutical Sales Thriving
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Polyvinyl chloride (PVC) plastic is now one of
the most commonly used synthetic materials in
the world. Some 250 million tons of PVC are in
use today; another 100 million tons are piling
up in landfills, feeding incinerators and back-
yard fires, or clogging the recycling stream.1 In
terms of production volume, PVC is the second
most common plastic in the world after poly-
ethylene, but it is put to more uses.2 Some 60
percent of PVC is used in building materials,
with the remainder found in packaging, electri-
cal wiring, and countless other consumer
goods.3

About 25 million tons are now produced
annually, a sum that is expected to grow con-
siderably in the next decade.4 Global produc-
tion increased 39 percent in just seven
years—from 18 million tons in 1992 to 25 mil-
lion tons in 1999, despite a significant down-
turn during the recent Asian economic crisis.5

Fueling this trend is the surge in demand: in
the early to mid-1990s, world consumption
was growing 3.6 percent a year; in the first half
of this decade, the annual rate will be nearly 5
percent.6 By 2005, the market for PVC is pro-
jected to reach some 33 million tons.7

Between 1989 and 1999, U.S. PVC produc-
tion grew 66 percent, from 3.8 million tons to
6.3 million tons.8 The United States is current-
ly the world’s largest producer, but in terms of
regional production, Asia dominates. (See Table
1.) In 1999, 34 percent of the world’s PVC pro-
duction capacity was in Asia, with 9 percent in
Japan alone.9 (Factories have run at about 80
percent capacity in recent years.)10 About 150
companies in 50 different countries currently
produce the material, but the largest manufac-
turers are in Asia.11 Japan’s Shin-Etsu Chemical
Company is the world’s largest producer, and
Formosa Plastics of Taiwan is number two.12

Between 1998 and 1999, Japan’s PVC pro-
duction stabilized at 2.46 million tons, but its
production of ethylene dichloride—a key
ingredient in PVC—hit 3.5 million tons in
1999, the highest level ever.13 PVC production
in Taiwan jumped 21 percent between 1998
and 1999, while South Korean production rose
15 percent.14

The primary driver of Asian demand will
likely be the construction industries serving
major urban areas—megacities like Beijing,
Bangkok, and Manila—and outlying parts in
developing countries. China’s demand for PVC
is expected to jump from 2.5 million tons in
1998 to 6.5 million tons by 2010, a boost of
160 percent.15

As production climbs, the politics concern-
ing this material continue to heat up as well, in
large part because the manufacture and dispos-
al of PVC creates dangerous toxic chemicals
and because its use can release harmful chemi-
cal additives into the environment. 

The production of PVC generates many
toxic and persistent byproducts, including
dioxins and furans, compounds known as per-
sistent organic pollutants (POPs).16 Under a
recent U.N. treaty on POPs, countries will be
obligated to reduce—and eliminate, where fea-
sible—the creation of dioxins and furans in
manufacturing practices, including PVC pro-
duction.17

At the end of its life, PVC again poses a
health risk. Today most PVC waste is either
incinerated or landfilled; only a small fraction
is recycled.18 Burning chlorinated compounds
generates dioxins. Because nearly 45 percent of
PVC by weight is chlorine, incineration is a vir-
tual guarantee of significant dioxin emissions.19

Most PVC waste in the world is buried in
dumps, where the dangers include accidental
fires and the leaching of chemical additives
into water, soil, fish, and plants.20 These issues
become more pressing as the mountain of dis-
carded PVC continues to grow worldwide. In
the European Union alone, PVC waste is
expected to jump 76 percent over the next two
decades.21

In terms of suspected direct human health
effects, the greatest concerns are the additives
in PVC, which give the material a range of
characteristics from flexibility to flame retarda-
tion and color. In 1999, global sales of plastics
additives hit $15.5 billion.22 The most impor-
tant additives are plasticizers, which confer
flexibility. Some 90 percent of plasticizers
belong to a group of 25 compounds called

PVC Plastic Pervades Economy Anne Platt McGinn
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phthalates, and some of the most common
phthalates are POPs or POP-like compounds.23

Because phthalates are not chemically bond-
ed to the resin, they can migrate to the surface
of the material and leak into the surrounding
environment.24 For example, hospital patients
receiving infusions have been shown to be at
risk of exposure to a commonly used phthalate
known as DEHP, which can leach directly out
of intravenous tubes and into a patient’s blood-
stream.25

In both wildlife and laboratory animals,
phthalates have been linked to a range of
reproductive health effects, including reduced
fertility, miscarriage, birth defects, abnormal
sperm counts, and testicular damage, as well as
liver and kidney cancer.26 Recently, scientists at
the U.S. Centers for Disease Control and
Prevention detected phthalates in the urine
from women of childbearing age at levels that
cause fetal abnormalities in laboratory
animals.27 A 1999 study in Oslo, Norway, con-
cluded that young children may absorb phtha-
lates from vinyl floor covering; children in
homes with such coverings had an 89-percent
greater chance than other children of develop-

ing bronchial obstruction and symptoms of
asthma.28

Faced with such risks, a growing number of
policymakers and consumers are questioning
the use of PVC. In July 2000 the European
Parliament voted to permanently ban all phtha-
late-softeners from PVC toys and other items
that children are likely to chew on.29 Eight
European nations have unilaterally banned the
additives in PVC toys for toddlers.30 In a global
first, Denmark recently imposed a tax on all
PVC products and phthalates to discourage
demand.31 A number of companies—from
automobile manufacturers to medical equip-
ment providers—are now phasing out PVC in
response to the public attention concerning
health and environmental impacts.32 The elec-
tronics giant Sony International recently
announced that it would stop using PVC in all
its products beginning in 2002.33

Alternatives currently exist for almost every
application of PVC; the challenge is to adopt
them widely. Substitute materials in the con-
struction sector vary from traditional materials
such as wooden window frames to high-tech
modifications of familiar materials, such as a

new generation of polyolefins
(nonchlorinated plastics) that
are being developed.34 Another
promising trend is the develop-
ment of plastics from a wide
variety of plant materials—oat
hulls, corn, soybeans, oil seeds,
or wood, for example.35 At pre-
sent, unfortunately, the possibili-
ties for substituting such
biopolymers for PVC are fairly
limited.36 But as with other envi-
ronmental technologies, there is
reason to hope that demand will
help drive innovation. Until
then, safer materials can be used
in construction projects and
consumer goods to reduce the
health risks of PVC use. 
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Table 1: PVC Production Capacity by Region,
1999, with Projections for 2002

1999 2002
Region Total Share Total Share

(thousand tons) (percent) (thousand tons) (percent)

North America 7,908 28 9,350 27
Western Europe 6,100 21 6,320 18
Japan 2,581 9 2,772 8
Other Asia1 7,235 25 10,150 30
Other Regions2 4,912 17 5,595 16

World Total 28,736 34,187

1China, Hong Kong, India, Indonesia, Malaysia, Philippines, Singapore, South
Korea, Taiwan, and Thailand.   2Africa, Eastern Europe, Latin America, Middle
East, and Oceania.
Sources: 1999 from CMAI, “Polyvinyl Chloride,” PVC Insight, vol. 8, issue 15
(2000), p. 1; 2002 estimates from Joel A. Tickner, Trends in World PVC Industry
Expansion (Washington, DC: Greenpeace, 19 June 1998), p. 2.



Microcredit, the provision of small-scale finan-
cial services to the poor, is expanding rapidly
throughout the developing world, as well as in
some industrial countries. Global data are
scarce, but one survey by the group
Microcredit Summit found that the number of
poor assisted worldwide through such pro-
grams rose by 12 percent between 1998 and
1999, to 23.6 million.1 (See Table 1.) Of these,
more than half were classified as the poorest of
the poor—the bottom 50 percent of individuals
living below their nation’s poverty line—and a
disproportionate share were women.2

Asia is far and away the leading region for
microfinance activity, accounting for 78 percent
of the world’s clients and 9 of the 10 largest
microfinance institutions in the global survey.3

Africa, with 16 percent of clients, was a distant
second, but activity is expanding there faster
than in any other region.4 Industrial countries
account for less than 1 percent of all clients.5

Microfinance institutions (MFIs) could
potentially provide financial services to many
of the nearly 3 billion people who live on $2 or
less per day, whose financial needs are too
small to be handled by traditional financial
institutions.6 MFIs can manage loans of as little
as $50, for example, and savings deposits as
small as $5.7 The interest rates they charge are
often higher than those of commercial institu-
tions, because of the expense associated with
administering small, short-term loans. Yet low-
income people accustomed to the exorbitant
rates of private moneylenders often find MFI
rates to be a bargain. As someone at a non-
governmental organization (NGO) in Bolivia
noted, “It’s a paradox.…To reach the poorest
we have to charge the highest” of any institu-
tional lender in the country.8

MFI loans help independent entrepreneurs,
many of whom work out of the home, to gen-
erate greater income; they might allow a bas-
ketweaver, for instance, to purchase supplies in
bulk to lower costs. And because MFIs target
women, who account for up to 70 percent of
the world’s poor and who tend to use a higher
share of earnings for family needs than men do,
supporters hope that MFIs could become a

major new weapon in combating poverty.9

Asia’s predominance in microfinance is due
in part to its long experience in this field. Asia
is home to the first institutionalized MFI, the
Grameen Bank, founded in Bangladesh by
economist Muhamad Yunus in the 1970s.
Yunus created a system of small-scale lending
that requires no collateral for participation.
Villagers are organized into units of five, two of
whom are initially eligible for a loan.10 New
loans are made only when the first loans are
paid off. Thus the “social capital” of neighbor-
hood ties and the peer pressure produced by
these relationships serve as the “moral collater-
al” that ensures a high rate of repayment—95
percent in Grameen’s case.11

Grameen is now the largest rural finance
institution in Bangladesh, with more than
1,100 branches serving nearly 40,000 vil-
lages—double the number in 1990.12 It has
more than 2.3 million borrowers, nearly triple
the number in 1990, 94 percent of whom are
women.13 By the mid-1990s, Grameen lending
had financed more than a half-million homes
in Bangladesh, and was generating economic
activity valued at more than 1 percent of
Bangladesh’s gross domestic product.14 Because
of its success, the Grameen model has been
replicated in 58 countries during the last
decade.15

As microcredit programs have matured,
many have expanded their services. Some pro-
grams, such as the Village Banking model cre-
ated by the NGO FINCA, combine savings and
credit services. Borrowers are required to save
20 percent of the loan amount they are grant-
ed, and are then eligible for a second loan
equal to the original loan plus the accumulated
savings.16 In this way, clients gain access to
larger and larger loans as they expand their
own capital base. The women of the FINCA
Uganda program, for example, have accumulat-
ed savings equivalent to 97 percent of their
loan portfolio in just five years.17 Some MFIs
now offer leasing as well, giving the poor
access to equipment—from sewing machines to
solar power systems—that can help generate
greater income.18 And some offer insurance,
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especially to cover the debts of clients in case
of their death or disability.19

MFIs appear to better the lives of partici-
pants, especially by providing stability to peo-
ple subject to economic volatility, such as
seasonal unemployment or spikes in the price
of production inputs.20 Whether it also raises
incomes is unclear. It is most likely to do so
when access to credit is combined with assured
access to complementary inputs such as seeds
and irrigation water, and when other important
conditions such as market access are in place.21

Microcredit is especially effective when
combined with efforts to educate. The Credit
with Education program in Ghana uses credit
group meetings to teach participants about
diarrhea prevention, breast-feeding, immuniza-
tion, family planning, and HIV/AIDS preven-
tion—with striking results.22 Ninety percent of
participating women reported increases in their
income, the share of families reporting periods
of food deprivation in the previous 12 months
fell by half, and the measures of nutritional
levels of one-year-olds improved significantly.23

Because providing financial services
to the poor is expensive, many believe
that MFIs cannot cover their costs
without ongoing subsidies. But the
record to date suggests that financial
self-sustainability and service to the
poor are not mutually exclusive. Since
1997, approximately 50 percent of
microfinance institutions reporting to
the MicroBanking Bulletin, a publication
that monitors this emerging industry,
were financially self-sufficient.24 This
average covered a wide range of perfor-
mance, however: in the Middle East
and North Africa, 17 percent were self-
sustaining; in Africa, 32 percent; in
Eastern Europe, 36 percent; in Asia, 55
percent; and in Latin America, 77 per-
cent.25 And the Bulletin reported in
2000 that 3 of the 10 most sustainable
institutions served the poorest of the
poor exclusively.

MFIs are not a panacea for the
world’s poor. They are unlikely, for

example, to help the extremely poor—the
homeless and destitute—because microcredit
works best for those whose lives are stable and
who have a steady, if meager, income.26 Social
safety nets will still be needed, even if microfi-
nance spreads widely. 27 But if the Microcredit
Summit Campaign reaches its goal of helping
100 million of the world’s poorest families by
2005—a figure that represents probably 40 per-
cent of the world’s 1.2 billion people living in
absolute poverty—it could provide an encour-
aging lift to many of the world’s poor.28
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Table 1: Growth and Composition of
Microfinance Institution Clients, 1999

Number Increase Poorest as
Region of Clients over 1998 Share of Clients1

(thousand) (percent)

Africa 3,834 29 68

Asia 18,427 10 57

Latin America and 1,110 12 48
the Caribbean

Middle East 47 6 61

North America 47 16 61

Europe and Countries 44 8 42
in Transition

World 23,556 12 58

1The bottom 50 percent of a country’s population living below the
poverty line.
Source: Microcredit Summit, “Empowering Women with Microcredit:
2000 Microcredit Summit Campaign Report,” <www.microcredit
summit.org/campaigns/report00.html>, viewed 26 February 2001.



Since 1697, when the world’s first stock
exchange was set up in London, stock markets
have been one of the key ways to raise capital,
in addition to banks and bond markets.1

During the 1980s and even more so the 1990s,
stock markets worldwide rose dramatically in
prominence: the number of exchanges in oper-
ation expanded, the total volume of stocks
traded surged, and stock prices skyrocketed.2

In 2000, however, declining stock values inter-
rupted this explosive growth.3

While the 1990s’ “bull market” has been
interpreted by many as testament to the genius
of free-market capitalism, the ascendance of

stock markets is not necessarily a
good indicator of how sound a
national economy is or how well

people’s needs are being met. Stock markets
tend to overshoot in their upward and down-
ward movements, potentially wreaking havoc in
the economy and distorting social and econom-
ic development. Wall Street and other financial
centers may punish otherwise healthy compa-
nies if their returns do not live up to short-term
profit expectations.4 Stock markets may allocate
capital unwisely, such as overinvesting in poor-
ly conceived Internet start-ups that subsequent-
ly go bankrupt, while making it harder for
some traditional businesses to raise capital; this
appears to have happened in 1998 and 1999.5

Exaggerated stock values may also give the
public a false sense of security that their private
pension plans are adequately funded.6

Stock market values around the world, with
the notable exception of Japan, were on a wild
upswing until March 2000.7 Morgan Stanley
Capital International’s MSCI World index, a
composite of stocks from several industrial and
developing countries, grew about 5-fold in
value between 1980 and 1999; MSCI’s Europe
index rose 4.4-fold, a composite Latin America
index developed by Global Financial Data rose
4-fold, and an Emerging Asia index increased
2.5-fold.8 But the developing-country indices
were marked by much greater volatility. The
Standard & Poor’s (S&P) 500 index, one of the
most widely used benchmarks to assess stock
market performance in the United States, grew

6-fold in value between 1980 and the end of
1999.9 (See Figure 1).

Global stock market “capitalization”—the
value of the stocks of all the roughly 50,000
companies listed on the world’s stock
exchanges—catapulted from $11.4 trillion in
1990 to $34.9 trillion in 1999, expanding 10
times faster than the world economy.10 The
United States alone accounts for half the global
total, followed by Japan (13 percent) and the
United Kingdom (8 percent).11 The value of
developing countries’ stock markets has more
than quadrupled, from $587 billion in 1990 to
$2.7 trillion in 1999.12

Soaring stock values have made some peo-
ple fantastically rich—on paper, at least—and
have contributed to a considerable widening of
wealth disparities. Worldwide, there are now 7
million people with a net worth of more than
$1 million.13 The ranks of individuals holding
financial assets of at least $30 million have
expanded from 36,500 in 1996 to 55,400 in
1999.14 And the number of billionaires grew
from 232 in 1990 to 514 in 1999.15

The number of people owning stock is ris-
ing—particularly in the United States and the
United Kingdom, where shares are increasingly
popular as a form of employee compensation
and where employer-funded pension plans are
being invested in stocks (either directly or indi-
rectly, through mutual funds).16 Still, stock
ownership remains highly concentrated. The
richest 1 percent of U.S. households captured
42 percent of the stock market gains between
1989 and 1997, and the top 10 percent secured
86 percent.17

The inequality effect of the stock market
boom is more pronounced in the United States
than in most other industrial countries,
because while stock prices surged there, wages
stagnated. In 1999 it took the average U.S.
worker almost 92 hours to earn enough money
to purchase a representative share of the S&P
500 stock index—up from about 20 hours in
1980.18 As a result, the gap between haves and
have-nots in the mid- to late 1990s was greater
than at any time since 1929. The top 1 percent
of American wealth holders controlled 38 per-
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cent of total household wealth, and
the top 10 percent had 71 percent.19

Stock prices reflect investors’
expectations of future corporate prof-
its—though short- and long-term
expectations may at times diverge sub-
stantially. Low inflation, lower taxes,
the rise of information technologies,
and deregulation helped bring about
strongly rising profits in the 1990s.
Still, stock prices outpaced even these
record earnings.20 As many have
noted, the last few years have also
been characterized by investors’ “irra-
tional exuberance”—the expectation
that the good times will simply keep
on rolling.21 But the feedback loops
that generate such expectations can also turn
negative and amplify a downturn far beyond a
reasonable range.

It is worth recalling the roller-coaster expe-
rience of the Japanese stock market. The
Nikkei 225 index more than tripled in value
between 1982 and 1989.22 But an ailing econ-
omy and the burst of a massive real-estate bub-
ble led to a collapse of the Nikkei. It has lost
more than two thirds of its value since then.
(See Figure 2.)

Judging by past experience, most stock mar-
kets were considerably overvalued by late
1999. The P-E ratio, the price of a share of
stock relative to the earnings per share, has
historically averaged about 15:1 for
the S&P 500 in the United States.23

By early 1997, P-E ratios were at dou-
ble this average and rose past 40:1 by
1999, but then declined during
2000.24 No one can forecast future
stock prices. But in the past, whenev-
er the P-E ratio climbed far beyond
the normal range suggested by the
historical average, it was followed by
a pronounced market downturn—or
even a disastrous crash, such as the
one in 1929 that triggered the Great
Depression.

Although a stock market crash
would most directly hurt those own-

ing large quantities of stocks, others would suf-
fer as well. Those who have invested their
retirement funds in stocks would face unex-
pected shortfalls. And there are broader conse-
quences. Particularly in the United States, the
economy has been propelled by a stock mar-
ket-driven consumption boom.25 A crash
would likely cause most people to cut back
substantially on their spending; the resulting
falloff in demand could then trigger a recession
and a rise in unemployment.26 Because trade,
exchange rates, and capital flows increasingly
bind together the world’s economies, a down-
turn in the United States could also have ripple
effects in other countries, even if their own
stock markets managed a softer landing.27
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Recent years have seen a rapid growth in
“socially responsible investing” in many indus-
trial countries. This can take several forms,
from channeling money into investment funds
that screen companies and industries according
to social or environmental criteria, to engaging
in “shareholder activism” to influence the poli-
cies of companies an investor owns shares in,
to “community investment” in local develop-
ment initiatives, such as affordable housing
projects and small business lending.

Although no global tally exists of total assets
invested according to social criteria, a range of
country-based studies demonstrate steady

growth. The largest and most thor-
oughly tracked market is the
United States. According to data

compiled by the Washington-based Social
Investment Forum, money in funds based in 
the United States that is invested according to
social criteria climbed from $59 billion in 1984
to $682 billion in 1995 and then to $2.16 tril-
lion in 1999—$1 out of every $8 under profes-
sional management in the United States.1 (See
Figure 1.)

The 1999 U.S. total includes $1.2 trillion of
investments in screened portfolios, $657 billion
of investments controlled by investors active in
shareholder advocacy, $265 billion in invest-
ments where both strategies were pursued, and
$5 billion in community investment.2 Between
1997 and 1999 alone, the total assets invested
according to social criteria increased by 77 per-
cent—nearly twice the overall growth rate of
funds being professionally managed over that
period.3

In the first national survey conducted in
Canada, the Toronto-based Social Investment
Organization recently reported that nearly $50
billion was now being invested according to
social criteria, including some $10 billion in
retail funds available to relatively small
investors, $11 billion in funds that are privately
managed by investment companies for institu-
tional investors and other clients, $27 billion
invested in-house by institutional investors, $1
billion in investments involving shareholder
advocacy initiatives on social and environmen-

tal issues, and $85 million in locally based
community investment organizations.4 Between
1998 and 2000, the Canadian retail market
grew by more than 75 percent—more than
twice the mutual fund industry’s overall rate of
growth.5

In Europe, there are now more than 220
retail-based social investment funds, up from
only 26 in the mid-1980s, according to esti-
mates by Avanzi, an Italian-based research and
consulting firm.6 As of late 1999, more than 11
billion Euros ($10 billion) was invested in
these funds.7 The United Kingdom leads the
way in socially responsible investing in Europe,
with 44 green and ethical retail funds in place
as of mid-2000, which between them had more
than £3 billion ($4.3 billion) in assets under
management by early 2000.8 These numbers
vastly understate the total amount of money
being invested according to social and ethical
criteria in Europe, as they do not include pri-
vate and institutional investment portfolios.9

Socially responsible investment funds apply
a variety of screens targeted to the diverse
interests and concerns of their investors,
including issues of labor relations, environmen-
tal protection, and human rights. The screens
used by different funds vary widely in both
their breath and stringency.10 They can also
have both positive and negative components,
meaning they seek out companies with positive
records on targeted issues while excluding
those that produce harmful products or engage
in socially unsound business practices. Tobacco
is the most common screen applied by U.S.-
based funds—96 percent of them ban this
industry from their portfolios.11 Most U.S.
funds also avoid investing in the gambling,
liquor, and weapons industries.12 And nearly
80 percent address environmental issues in
some manner, whether by screening out com-
panies with poor records or screening in com-
panies and industries deemed particularly
“green.”13

In one variation on socially responsible
investing, some financiers are promoting “sus-
tainability investing,” which encourages a posi-
tive approach to investing by targeting
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companies that are deemed leaders rather than
laggards on environmental and social issues.14

In September 1999, for example, Dow Jones
Indexes and the Switzerland-based SAM
Sustainability Group launched the Dow Jones
Sustainability Group Index, which tracks the
financial performance of more than 200 “sus-
tainability-driven” companies representing 64
industries in 33 countries.15 The index is domi-
nated by European companies in such sectors
as automobiles, paper products, food, banks,
insurance, and waste management.16 As of
February 2001, financial institutions in 11
countries, including Australia, Germany, Japan,
the Netherlands, and Switzerland, have now
created investment funds based on the
Sustainability Group Index.17

Shareholder activism, the other major type
of socially responsible investing, involves exert-
ing leverage on environmental and social issues
as a partial owner of a company, either through
dialogue with management or by filing or sup-
porting shareholder resolutions at annual meet-
ings. In 1999, concerned investors in the
United States introduced more than 200 share-
holder resolutions on a broad range of issues,
including environmental concerns, corporate
governance, and international health and
tobacco matters.18 In one particularly success-
ful case, Home Depot, a large lumber and hard-

ware store, announced it would stop selling
forest products from environmentally sensitive
areas and would give preference to timber cer-
tified as sustainably produced just three
months after 12 percent of its shareholders
asked the company to stop selling wood from
old-growth forests.19 In 2000, climate change
and genetically modified organisms were popu-
lar issues for shareholder activism.20

One important spur to the recent growth of
socially responsible investment has been grow-
ing evidence that investment funds screened
according to social and environmental criteria
have financial returns that are competitive with
if not superior to those of conventional portfo-
lios. The Domini 400 Social Index (DSI 400),
which monitors the financial performance of
400 U.S. corporations that pass a range of com-
mon social screens, posted average annual
returns of more than 17 percent over the last
decade, outperforming the Standard and Poor’s
500.21

The growing evidence that socially responsi-
ble investing need not entail financial sacrifice
has attracted powerful new entrants to the
field. A number of large firms, including Ford
Motor Company, Hewlett-Packard, and the
Gap, are now offering their workers a socially
responsible option in their retirement plans,
and several well-established, mainstream

investment companies, including
TIAA-CREF and the Vanguard
Group, have added socially screened
funds to their standard menu of
offerings.22

As the combined financial might
of social investors grows, so will
their clout within corporate execu-
tive suites and boardrooms. Just as
investor pressure helped to bring
about the end of apartheid in South
Africa, so can it help us point the
way toward an environmentally and
socially sustainable global economy.
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During the 1990s, the economic toll of natural
disasters topped $608 billion, more than the
previous four decades combined. Measured in
1999 dollars, losses during the 1990s were
more than three times the figure for the 1980s,
and more than 15 times the total for the
1950s.1 (See Figure 1.) The biggest single year
for losses in history was 1995, when damages
reached $157 billion.2 An earthquake in Kobe,
Japan, accounted for more than two thirds of
that total.3 For weather-related disasters, 1998
was the biggest year on record, at nearly $93
billion in recorded losses, with China’s Yangtze
River flood responsible for more than a third of

this total.4

While some 500–850 natural
disaster events are recorded every
year, only a few are classified as
“great”—natural catastrophes that

result in deaths or losses so high as to require
outside assistance, according to Munich Re, a
reinsurance company that compiles global dis-
aster data. Over the past 50 years there has
been a dramatic increase in the occurrence of
great disasters. In the 1950s there were 20
“great” catastrophes, in the 1970s there were
47, and by the 1990s there were 87.5

Between 1985 and 1999, Asia sustained 45
percent of the world’s economic losses to disas-
ters, North America 33 percent, and Europe 12
percent; the Caribbean, Central America, South
America, and Oceania each incurred 2–3 per-
cent of the global losses.6 Rural areas and
developing nations are in general under-
represented in global disaster data, as
reporting systems tend to be weaker, and
there is less infrastructure and capital
exposure. Africa, with just 1 percent of
the global total, is particularly underrep-
resented because it is rarely hit by major
storms or earthquakes.7 Most of the dis-
asters in Africa are smaller, or are slow-
onset disasters, like droughts, that are not
counted in the global tallies. 

Asia has been especially hard hit. The
region is large and heavily populated, par-
ticularly in dangerous river basin and
coastal areas. There is frequent seismic and

tropical storm activity. Between 1985 and 1999,
Asia suffered 77 percent of all deaths, 90 percent
of all homelessness, and 45 percent of all record-
ed economic losses due to disasters.8

Disaster losses often take a big bite out of
the economy in poor countries—and in poor
households. While the wealthiest countries
sustained 57 percent of the measured economic
losses to disasters between 1985 and 1999, this
represented only 2.5 percent of their gross
domestic product (GDP).9 In contrast, the
poorest countries endured 24 percent of the
economic toll of disasters, which added up to
13.4 percent of their GDP, further increasing
their vulnerability to future disasters.10 And in
the poorest countries, little if any of the losses
are insured. Worldwide, only one fifth of all
disaster losses were insured, and 92 percent of
these were in industrial nations.11

During the twentieth century, more than 10
million people died from natural catastrophes,
according to Munich Re.12 Between 1985 and
1999, nearly 561,000 lives were lost—77 per-
cent of them in Asia.13 Only 4 percent of the
fatalities were in industrial countries.14 Half of
all deaths were due to floods.15 (See Figure 2.)
Earthquakes were the second biggest killer,
claiming 169,000 lives.16 In earlier decades and
centuries, it was not uncommon for hundreds
of thousands of lives to be lost in a single great
catastrophe. In the last 20 years, however, there
has been only one such event—the cyclone and
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storm surge that hit Bangladesh in 1991 and
took 139,000 lives.17 Early warnings and disas-
ter preparedness have been a significant factor
in keeping the death toll of recent decades
from reaching even higher. So, too, have
advances in basic services, such as clean water
and sanitation. Still, in the 1990s alone more
than 2 billion people worldwide were affected
by disasters.18

Around the world, a growing share of the
devastation triggered by “natural” disasters
stems from ecologically destructive practices
and from putting ourselves in harm’s way. By
destroying forests, damming rivers, filling in
wetlands, and destabilizing the climate, we are
unraveling the strands of a complex ecological
safety net. Many ecosystems have been frayed
to the point where they are no longer resilient
and able to withstand natural disturbances, set-
ting the stage for “unnatural disasters”—those
made more frequent or more severe due to
human actions. The usual approach to natural
disturbances is to try to prevent them through
methods that all too often exacerbate them.
Dams and levees, for example, change the flow
of rivers and can increase the frequency and
severity of floods and droughts.19

Two major global social trends have also
increased our vulnerability to natural hazards:
the migration of people to coasts and cities and
the enormous expansion of the built environ-
ment. Some 37 percent of the world—more
than 2 billion people—lives within 100 kilome-
ters of a coastline.20 Since 1950, the global
urban population has increased nearly fourfold;
today, almost half the world lives in cities.21

Many cities are located near rivers and coasts,
further compounding the risks. Of 19 megaci-
ties—those with over 10 million inhabitants—
13 are in coastal zones.22 In much of the
developing world, urbanization presents addi-
tional dangers. Up to half the people in the
largest cities there live in unplanned squatter
colonies, which are often sited in vulnerable
areas such as floodplains and hillsides.23

In the future, our vulnerability to natural
disasters will grow further as a result of climate
change. The January 2001 report from the

Intergovernmental Panel on Climate Change
projects that over the next 100 years, sea levels
will rise by 9–88 centimeters, and temperatures
will increase by 1.4–5.8 degrees Celsius, bring-
ing additional coastal flooding and more
intense storms, among other effects.24 A new
report by insurers finds that economic losses
related to climate change could top $304 bil-
lion a year in the future.25

While we cannot do away with natural haz-
ards, we can eliminate those that we cause,
minimize those we exacerbate, and reduce our
vulnerability to most. Doing this requires
healthy and resilient communities and ecosys-
tems. Viewed in this light, disaster mitigation is
clearly part of a broader strategy of sustainable
development—making communities and
nations socially, economically, and ecologically
sustainable.

The adage “an ounce of prevention is worth
a pound of cure” clearly applies to disasters.
The World Bank and U.S. Geological Survey
calculated that global economic losses from
natural disasters could be reduced by $280 bil-
lion if just one seventh that amount were
invested in preparedness and mitigation
efforts.26 The costs of disaster preparedness
and mitigation can be far less than the costs of
disaster relief and recovery.
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Cities have long built rail lines to increase trav-
el speeds and improve people’s access to places.
Today, urban rail tracks are concentrated in
Europe, the former Soviet republics, and Japan,
while the largest demand for urban transporta-
tion is in the developing world. Rail alone can-
not meet the transport needs of all growing
cities, but in many places it could play an
important role as part of an integrated strategy.

Urban rail is typically classified as “heavy”
or “light.” Subways, elevated railways, and
metros are all heavy rail, operating on rights-
of-way from which all other traffic is
excluded.1 In contrast, light rail—streetcars,
tramways, or trolley cars—runs along tracks at
street level that may not be separated from
other traffic.2 In recent years, some cities have
found ways to expand the usefulness of their
tracks by allowing light rail to use heavy rail
lines, and vice versa.3

Urban rail systems are not spread evenly
among the world’s regions.4 (See Table 1.)
Western Europe has some 31 percent of the
world’s metros and 33 percent of its trams.5

Buses, automobiles, and subways began to dis-
place some light rail lines in North American
cities in the 1920s and in West European cities
in the 1930s and 1940s.6 But light rail systems
were preserved in Eastern Europe and the for-
mer Soviet Union, so today this region is home
to some 46 percent of those systems.7

Recent heavy rail projects have been sug-
gested as an alternative to motor vehicle use in
some of the most traffic-clogged regions.
Residents of Bangkok, who endure some of the
world’s longest commutes, welcomed an elevat-
ed Skytrain in December 1999.8 With one 17-
station, 17-kilometer line and another
7-station, 6-kilometer line, this is not yet a
complete network, however, and is attracting
only 150,000–200,000 riders a day.9 In Athens,
a 14-station, 13-kilometer underground rail
route that opened in January 2000 and an
intersecting route that opened in November
2000 are the first links in a subway network
that is now serving some 400,000 people
daily.10 The government expects that by reduc-
ing the need for people to drive pollution-

belching motor vehicles, the subway system
will cut by almost a third the smog that chokes
Athens.11 Heavy rail systems are costly to con-
struct, however, and both the Bangkok and
Athens projects have encountered delays.

Light rail has become increasingly popular,
as it is cheaper than heavy rail yet shares the
advantage of increasing land value near stations
(which bus routes generally do not). In
Western Europe, the resurgence of interest in
light rail has reversed a decades-long decline in
this form of transport.12 (See Table 2.) In the
United States, light-rail riders are the fastest-
growing segment of public transportation rid-
ers.13 And the number of Americans riding
public transport in general is growing faster
than those using cars, reaching its highest level
in nearly four decades in 2000.14

Demand for urban transportation is increas-
ing where cities are growing fastest: Latin
America, Asia, and Africa. U.N. demographers
project a net addition of 2 billion people by
2030, pushing world population over 8 mil-
lion, but most of the growth will occur in
urban areas of the developing world.15
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Table 1: Cities with Urban Rail
Systems, by Region, 2000

Region Heavy Rail Light Rail

(number of systems)

Eastern Europe/Central Asia 15 166
Western Europe1 29 119
United States and Canada 17 33
Japan 9 20
Other Asia-Pacific 12 8
Latin America 11 6
Australia and New Zealand 0 6
Africa 1 6

World Total 94 364

1The 15 members of the European Union plus Switzerland
and Norway.
Source: Tony Pattison, ed., Jane’s Urban Transport Systems
2000–2001 (London: 2000), pp. 20–24.



Transit systems could help meet this
demand with less damage to the environment
than car-based systems. The roads and parking
lots needed to accommodate motor vehicles eat
up land.16 By burning fuel, cars release gases
and particles that contribute to much of the air
pollution in many urban regions.17 And road
traffic is the fastest-growing contributor to cli-
mate change.18

Rail can move people with less space and
energy than cars require. In Portland, Oregon,
planners estimate that the opening of a new
light rail line has saved the region from build-
ing eight new parking garages and two extra
lanes on major highways.19 In 1998, rail transit
in the United States averaged 12 percent less
energy per passenger-kilometer than cars did,
although the energy savings of transit has likely
increased as transit ridership has grown and
the automobile fleet has become less efficient.20

While the up-front cost of rail is high, cities
with effective urban transit spend less on trans-
portation over the long run. Researchers at
Australia’s Institute for Sustainability and
Technology Policy (ISTP), led by Peter
Newman and Jeffrey Kenworthy, found that
auto-dependent Australian and U.S. cities
spend 12–13 percent of their per capita wealth
on passenger transport, whereas rail-filled cities
in Europe and Asia spend less (8 percent in the
European cities and 5 percent in Tokyo, Hong
Kong, and Singapore).21 Developing countries
without the means to invest in rail may achieve
benefits by setting aside rights-of-way for
buses, as Curitiba in Brazil has so effectively
done.22 At a later date, dedicated bus lanes
might be turned over to rail lines.

To reach the areas that need it most, urban
rail will need support from major lending insti-
tutions, which often give greater priority to
transportation links between cities than to
movement within urban regions. Between 1997
and 1999, 63 percent of the World Bank’s
transportation loans went to highways, while
only 15 percent went to urban transport.23 In
Central and Eastern Europe, where many
urban rail systems need repair, the European
Union’s Instrument for Structural Policies for

Pre-Accession is targeting improvements in
long-distance links at the expense of urban
transit.24

For rail lines or buses to compete with road
vehicles, governments must couple investment
in transit with incentives to steer new develop-
ment toward transit stations. ISTP’s researchers
have identified a critical threshold below which
urban transit is not viable: 30 people per
hectare.25 The U.S. cities studied by ISTP have,
on average, 14 people per hectare, whereas the
European cities have 50.26 A city need not be
as crowded as Hong Kong’s 300 people per
hectare to support effective urban transit; for
instance, Stockholm’s transit systems work well
with only 53 people per hectare.27

A useful urban rail system must connect to
other forms of transportation. One of the cur-
rent shortcomings of Bangkok’s new Skytrain is
that it lacks adequate bicycle parking and con-
nections to bus routes.28 Bicycles are often not
convenient for long trips, and buses and trains
are limited to fixed routes. But bicycles and
public transit can complement each other when
people are able to carry their bikes aboard
buses or trains or to park them at stations.
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Table 2: Urban Light Rail Systems
in 15 Nations of the European
Union, 1930–2000

Year Number

1930 438
1940 341
1950 272
1960 157
1970 108
1980 91
1990 92
2000 102

Source: 1930–90 from European Commission,
Transport in Figures, <www.europa.eu.int>, viewed 8
December 2000; 2000 from Tony Pattison, ed., Jane’s
Urban Transport Systems 2000–2001 (London: 2000).



A spike in gasoline prices in 2000 highlighted
not only many societies’ reliance on oil but also
discrepancies in how governments tax it. The
price that a driver pays for gas at the pump has
two components: production costs and taxes.
The cost of producing gasoline includes the
price of crude oil, the cost of refining it, and
the cost of distributing it. Governments typical-
ly impose a fixed excise tax plus a sales tax,
which is a percentage of the full production
cost plus the excise tax.1

Fluctuations in crude oil supply and
demand influence the first component, produc-
tion costs. Worldwide, there is a mismatch

between the countries that produce
oil and those that use it. Many
industrial nations rely on oil pro-
duced elsewhere to run their vehi-
cles, heat their buildings, and

power their factories. The 11 members of the
Organization of Petroleum-Exporting Countries
(OPEC) produced 40 percent of the
world’s oil in 2000.2 The remainder
came from the United States, Canada,
the North Sea, and other industrial
areas (26 percent); the developing
world (24 percent); and the countries
of the former Soviet Union (10 per-
cent).3 Most of the demand, in sharp
contrast, came from the United States,
Japan, and Western Europe.4

The cost of producing gasoline rose
in 2000 as crude oil demand out-
stripped supply.5 While countries
struggled to recover from the financial
crisis that began in Asia in 1997, they
used less oil, which caused prices to
drop. In response, OPEC nations
decided to cut back production. So as
economies rebounded and demand for
oil grew in 2000, supply was low.

Taxes, the other component of
gasoline prices, vary widely from
country to country.6 (See Table 1.)
Relatively low U.S. taxes are striking
because the United States produces 12
percent of the world’s crude oil, yet
consumes 26 percent of the total in the

world and uses 43 percent of the world’s crude
that is made into gasoline.7 Despite growing
reliance on oil from politically unstable coun-
tries and heightened awareness of the environ-
mental harm wrought by fuel use, U.S. taxes
have remained relatively constant since the
1930s.8 (See Figure 1.)

Dr. Gerhard Metschies, who has surveyed
gasoline prices in 132 countries worldwide,
identifies four categories of nations.9 The
benchmarks separating the groups are the tax
rates of the nations that use the most gasoline
and the untaxed price of gas. Many countries
that import all or most of their oil have rela-
tively high taxes. These nations, 45 in all,
include not only Japan and those in Western
Europe, but also many countries in Eastern
Europe, South America, Africa, and Asia.
Another 46 countries, mainly oil importers in
the developing world, have gasoline prices
lower than in Western Europe but higher than
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Table 1: Gasoline Prices, Selected Countries,
Fall 2000

Country Price1 Tax Tax Share of Price

(cents per liter) (percent)

United Kingdom 113 85 76
Japan 102 55 54
France 96 67 69
Italy 95 61 64
Brazil2 92 60 65
Germany 92 61 67
Spain 73 42 58
India2 60 28 47
Canada 50 20 41
South Africa2 50 18 36
United States 41 10 25
China2 40 8 20
Russia2 33 1 3
Indonesia2 17 0 subsidy

1Unleaded “premium” gasoline pump prices in October 2000 for all
countries except Japan, Canada, and the United States, which are
unleaded “regular” gasoline pump prices.   2Capital city premium gaso-
line prices for November 2000; tax is a rough estimate determined by the
pump price minus 32¢ per liter untaxed world average price for gasoline.
Sources: See endnote 6.

Links: 
pp. 40, 68



in the United States. India, South Africa, and
Kenya are in this category. A third group (26
countries) has taxes ranging from the level of
the United States to no tax at all. While some
produce oil, most are net importers. This cate-
gory includes Libya, Jordan, China, and Russia.
Finally, some 15 nations subsidize their gaso-
line. This group includes net exporters such as
Saudi Arabia, Nigeria, and Venezuela, as well
as a few net importers such as Sudan.

Many countries could benefit from gradual-
ly phasing out subsidies and raising taxes. The
gases and particles released when vehicles burn
fuel are the single largest contributor to health-
threatening air pollution in many urban
areas.10 And even the best pollution-control
technologies do not eliminate carbon dioxide,
which is a key contributor to climate change.11

By raising gasoline taxes, governments can
generate funds for public transportation, dis-
courage excessive driving, and encourage
development of alternative fuels and vehicles.

In response to rising crude oil prices, a few
Asian governments decided to reduce fuel sub-
sidies in late 2000.12 Viet Nam announced it
was removing import taxes and beginning to
cut subsidies.13 In Malaysia, where pump
prices of unleaded gasoline had remained
unchanged since 1983, the nation’s finance
minister said the subsidies should have been
cut years ago.14 A senior economics minister in

Indonesia noted that some $100 million
in savings from the reduction in fuel
subsidies in 2000 would allow the gov-
ernment to increase spending on poverty
alleviation and rural infrastructure.15

Given society’s heavy reliance on
motor fuels, sudden, sharp price hikes—
whether from taxes or production
costs—are disruptive. In Europe, the ris-
ing price of crude oil on the world mar-
ket in the fall of 2000 was compounded
by a weak European currency.16

Farmers, truckers, and taxi drivers orga-
nized protests from Norway to Italy, and
from Spain to Poland.17 Ironically, many
of the protesters requesting tax cuts ben-
efited from those tax revenues: half of

the value-added tax on fuel that goes to the
European Union supports agricultural pro-
grams; most of the rest funds transportation
infrastructure.18 Nonetheless, some govern-
ments caved in to pressure; the Dutch govern-
ment agreed to subsidize taxi, bus, and
trucking enterprises, for instance, and the
Italian government agreed to fuel discounts for
truckers.19

Dramatic price hikes are particularly dis-
tressing for people in developing countries. To
appease taxi drivers hurt by the rise in oil
prices, Beijing’s Transportation Bureau gave
them a new subsidy.20 When high crude oil
prices combined with a cut in subsidies, fuel
prices surged in Indonesia in October 2000,
prompting students to vandalize government
offices and to take civil servants hostage in
protest.21 In Cotabato Province in the
Philippines, a hike in gasoline prices reflecting
the increase in crude oil prices led protesters to
explode bombs at several gasoline stations.22

Gerhard Metschies concludes that to avoid
protests, no single increase in price should
exceed more than 10 percent of the pump
price.23 Rather, a steady series of small price
adjustments would be better.
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This year, 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

FOREWORD
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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-

FOREWORD



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

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.

Christopher Flavin Klaus Töpfer
President Executive Director
Worldwatch Institute 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.S. 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.S. implicit gross national product (GNP)
deflator from the U.S. Department of Commerce was used to represent price
trends in real terms.
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This 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 easily, 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 diversity, 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 rapidly. (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.

The Triple Health Challenge

Michael Renner

OVERVIEW
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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.

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
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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 century, which would make
more frequent weather events—both droughts
and storms—more likely. (See pages 50–51.)

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 quality. 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-

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 HIV,
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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biotics used worldwide are believed to be pre-
scribed unnecessarily, partly because of patient
demand, but often also as a result of pressure
from pharmaceutical companies and health
management groups.

Another reason for rising drug resistance is
the surging use in agriculture, horticulture, and
animal husbandry of many of the same anti-
biotics used in human medicine. The ever-
present threat of disease outbreaks in feedlots,
where livestock are kept in intensive confine-
ment, is strong incentive for massive applica-
tions of antibiotics. But farmers also know they
can boost livestock growth by mixing anti-
biotics into animal feed. The practice of inten-
sive feeding of grain, antibiotics, and hormones
dramatically cuts the time required for cattle to
reach market weight. (See pages 100–01.)

Industrial methods in animal husbandry
have come into heavy disrepute in Europe with
the outbreak of “mad cow” and foot-and-
mouth disease in the United Kingdom and sev-
eral other nations. Millions of people now
question the once routine consumption of meat
and meat products and consider industrial live-
stock production a prime threat to maintaining
public health.

The pervasive use of synthetic materials has
also triggered concern about health and envi-
ronmental impacts. One example is polyvinyl
chloride (PVC), the second most common plas-
tic in the world. (See pages 110–11.) Some 250
million tons are in use today in building mate-

rials, packaging, electrical wiring, and
many consumer goods, and 100 million
tons have already been discarded.
Production continues to grow rapidly—
rising 39 percent between 1992 and 1999.
But both PVC production and disposal
generate highly toxic waste products.
Dioxins, furans, and other compounds
pollute the air, can leach into the soil and
bodies of water, or can be ingested by
plants, fish, and people. Consumers, gov-
ernments, and private companies are
increasingly questioning the use of PVCs,
particularly since alternatives exist for
most applications.

Illnesses induced by lifestyle choices are
another key public health concern. Each year, 
4 million people die prematurely from tobacco-
related illnesses. World cigarette production
remains near record levels, though per capita
supplies are down more than 10 percent over
the past decade. (See pages 76–77.) Although
growing numbers of people in industrial
nations reject smoking, cigarette sales in devel-
oping countries are on a strong upward trajec-
tory. China is the world’s leading consumer of
cigarettes. But the increase in smoking is espe-
cially pronounced in Africa—if current growth
rates continue over the next two decades, more
Africans could die from tobacco-related illness-
es than from AIDS, malaria, and childbirth
complications combined.

Increasingly sedentary lifestyles are a key
factor behind a new global epidemic: over-
weight and obesity, its more extreme form. (See
pages 136–37.) Obesity closely correlates with
trends in television viewing and car ownership,
both of which indicate a lack of adequate phys-
ical activity. Inadequate exercise, together with
high consumption of sugar and fat, explains
why one out of six people worldwide is now
considered overweight. This is a major factor
behind chronic diseases such as stroke, heart
disease, cancer, and diabetes, which exert
strong upward pressure on health care costs.
Although these diseases of affluence are found
predominantly in industrial countries, develop-
ing countries are increasingly affected: the
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World Health Organization predicts that chron-
ic diseases will surpass infectious ones as a
burden on developing countries over the next
quarter-century.

Health care expenditures have grown rapid-
ly over the past 50 years, outpacing the growth
of the overall economy and becoming one of its
largest sectors. (See pages 138–39.)
Skyrocketing health care outlays are in part 
driven by rising costs for prescription drugs. At
the same time, health expenditures are heavily
skewed toward the wealthier parts of humani-
ty; hundreds of millions of poor people have
no access to basic and affordable care.

The best-selling drugs are designed to treat
First World illnesses, including heart disease,
high blood pressure, and indigestion. Seeing a
market without much purchasing power, phar-
maceutical companies have tended to neglect
the health needs of large chunks of the planet,
including research on malaria vaccines. (See
pages 106–07.) Only 1 percent of 1,233 new
drugs that reached the market between 1975
and 1997 were approved specifically for tropi-
cal diseases. Roughly one third of humanity
lacks regular access to essential drugs; one
fourth of all children do not receive routine
immunization with the six basic vaccines
against polio, diphtheria, whooping cough,
tetanus, measles, and tuberculosis.

ECONOMIC HEALTH

Ecosystem breakdown and a rising disease bur-
den are increasingly taxing economic health,
particularly that of poorer countries and of the
poor within all societies. In the worst cases,
environmental and health deterioration could
trigger economic decay and social fragmenta-
tion, and perhaps even political upheaval.

The past 50 years have seen a dramatic
increase in great disasters, which as noted earli-
er have increasingly been helped along by the
human hand. At more than $600 billion, the
economic toll of natural disasters during the
1990s alone was more than that of the previous
four decades combined. (See pages 116–17.)
More than 2 billion people worldwide were

affected by disasters in the 1990s.
Untreated yet treatable diseases not only

cause unnecessary illness, suffering, and prema-
ture death, they also represent an economic
burden. For example, African economies have
lost an estimated $100 billion over the past 35
years due to malaria alone—losses that many of
these struggling economies can ill afford. (See
pages 134–35.) Resistant infections are costlier
to treat than regular ones, and translate into
prohibitive costs in poorer countries. The cost
differential between highly resistant and regular
strains of tuberculosis, for instance, can be as
high as 100. (See pages 132–33.) As infectious
diseases spread and more drug-resistant strains
emerge, the prospect is one of escalating costs.

AIDS is killing the most economically pro-
ductive people—the young, a cornerstone of
any country’s work force. The disease also has a
devastating impact on education prospects in
many countries. It is responsible for 70 percent
of the deaths of teachers in Côte d’Ivoire, for
instance. (See pages 148–49.) This epidemic, in
concert with other diseases, threatens to over-
whelm the feeble health systems of many
developing countries. In just two decades,
AIDS has erased a half-century’s gains in life
expectancy in many African nations. The
impacts are severe enough to threaten social
stability in nations that are already reeling 
economically and hard hit by violent conflicts
raging on their territories. (See pages 82–83.)

The explosive rise in drug costs is affecting
health care systems worldwide, making the
profits (and great profitability) of the drug
industry an increasingly controversial political
issue. (See pages 106–07.) Reducing the cost of
pharmaceuticals is a life-and-death issue for the
poor. The need to make treatment affordable is
particularly urgent for the millions of people
living with HIV/AIDS. But this has turned into
a high-stakes battle for markets and public
opinion. Although a few pharmaceutical 
companies have agreed to reduce prices, many
others—focused on their bottom lines—have
opposed cheaper generic drugs offered by 
companies in Brazil and India.

The specter of unaffordable drugs would
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appear to be a paradox in a world that
ostensibly grows richer year after year.
The world economy has expanded sev-
enfold since 1950, from $6 trillion to
$43 trillion in 2000 (in 1999 dollars).
(See pages 56–57.) But gross national
product is clearly not a good indicator
of how sound an economy is, how well
people’s current needs are being met,
and how people will fare in the future.
In fact, the economy is growing in part
because the rising expenditures to deal
with environmental and social calami-
ties are counted as if they contributed
to, rather than subtracted from, human
well-being.

Economic health depends not just
on a sufficiently large economic pie, but also
on how that pie is sliced. The rewards and
amenities that the economy provides continue
to be divided up in extremely unequal fashion.
In recent years, stock markets became increas-
ingly prominent, with their capitalization rising
to rival the size of the world economy by the
late 1990s, driving a consumption boom in the
United States and other western economies.
(See pages 112–13.) But highly unequal stock
ownership has contributed to a widening of
wealth disparities not seen in many decades.
And the volatility of equities markets that has
been seen in recent months can potentially
wreak havoc in an economy and distort social
and economic development.

Even as the global economy continued on its
upward trajectory, many developing countries
were hard pressed to cover the basics.
Following the largest single-year increase in
1998, the foreign debt of these nations
remained high in 1999—$2.6 trillion. (See
Figure 4 and pages 58–59.) While Latin
American countries have managed to reduce
their debt burden in recent years, other devel-
oping and former Eastern bloc nations have
not. And sub-Saharan Africa confronts the
specter of debt eating away at an ever growing
share of its economy.

Many developing countries are struggling
with an endless slide in the prices that their

raw materials fetch in the world market; 65
nations rely on a single commodity for 40 per-
cent or more of their foreign-exchange income.
(See pages 122–23.) On average, nonfuel com-
modity prices are at less than half their mid-
1970s level, and at only one third their 1900
level. Consequently, exporting countries have
had to sell ever larger amounts of raw materials
to make up for the decline in prices; in fact, so
many have pursued the same export-oriented
strategy that prices have been weakened even
more. In the quest for export revenues—need-
ed to pay off ballooning foreign debts—the
environment has become a casualty of stepped-
up mining, logging, and other resource extrac-
tion operations.

World coffee production, for instance, hit an
all-time record in 2000. (See pages 36–37.) The
higher yields that powered much of this growth
have largely come from a shift from traditional
mixed-use plots shaded by trees to larger areas
of land where coffee is grown in monoculture
fashion in the full sun. This has contributed to
deforestation, to loss of biodiversity, and,
because of heavier use of fertilizers and pesti-
cides, to water pollution and the poisoning of
farmland.

Food trade has grown particularly fast, 
quadrupling in volume and nearly tripling in
dollar value since 1961. (See pages 62–63.) 
But falling world market prices for agricultural
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products have thrown many farmers in devel-
oping and industrial nations into rising debt,
even as local food markets are increasingly
embattled by cheap imports frequently 
controlled by a handful of transnational 
corporations.

SOLUTIONS

Even as the challenges to environmental, pub-
lic, and economic health are rising, it is becom-
ing clear what some of the solutions might
look like. Vital Signs 2001 discusses a number
of these.

The rise in the prominence of stock markets
and the growing influence of private corpora-
tions has motivated efforts to promote socially
and environmentally responsible investing.
(See pages 114–15.) This has taken a number
of forms, including the channeling of money
into investment funds that screen companies
according to a variety of criteria, such as labor
standards, environmental protection, and
human rights. Many of these funds attempt to
screen out the tobacco and military industries
in particular. In the United States, money
invested according to social and environ-
mental criteria grew to about $2 trillion
in 1999, or about one eighth of the total
funds under professional management in
the nation. Using a different approach,
shareholder activists have tried to steer
corporate policy toward more sustainable
practices, introducing shareholder reso-
lutions on issues like climate change,
old-growth forests, genetically engi-
neered organisms, and tobacco.

Whereas efforts to promote more
responsible investment paths aim at the
realms of high finance, microcredit ini-
tiatives try to help the poor overcome
poverty and health problems. (See pages
110–11.) Microcredit, the provision of
small-scale financial services to those not
served by commercial banks and other
lenders, is expanding rapidly. Almost 24
million people found assistance through
such programs in 1999 (see Table 1),

and the aim is to reach 100 million by 2005.
Some of the most effective programs combine
income-generating activities with educational
efforts, covering such topics as immunization
against infectious diseases, diarrhea prevention,
and HIV/AIDS counseling. Microcredit pro-
grams offer particular hope to women, who
account for a disproportionate share of the
recipients of small-scale loans. Although such
loans hold considerable promise, it is also clear
that they alone cannot serve the needs of the
extremely poor; improved social security pro-
grams are still essential. (See pages 150–51.)

Besides socially responsible investment
endeavors, there are also “ethical” consumer
initiatives. Support for organically grown and
“fair trade” coffee (produced under fair price
and working conditions), though a small share
of global coffee sales, is expanding rapidly.
Such efforts are crucial to support coffee-grow-
ing that does not damage the environment
irreparably or cause grave harm to the health of
millions of coffee growers and workers. (See
pages 36–37.)

Modern chemistry is no longer regarded as

Table 1: Growth and Composition of
Microfinance Institution Clients, 1999

Number Increase Poorest as
Region of Clients over 1998 Share of Clients1

(thousand) (percent)

Africa 3,834 29 68

Asia 18,427 10 57

Latin America and 1,110 12 48
the Caribbean

Middle East 47 6 61

North America 47 16 61

Europe and Countries 44 8 42
in Transition

World 23,556 12 58

1The bottom 50 percent of a country’s population living below the
poverty line.
Source: Microcredit Summit, “Empowering Women with Microcredit:
2000 Microcredit Summit Campaign Report,” <www.microcredit
summit.org/campaigns/report00.html>, viewed 26 February 2001.
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an unblemished blessing. Now efforts are
directed at limiting or stopping the use of com-
pounds that have proved to be highly toxic. In
December 2000, officials from 122 nations
signed a treaty to phase out a dozen of the
most dangerous chemicals ever created, which
are part of a group called persistent organic
pollutants. The pesticide DDT is to be eliminat-
ed under this agreement. But since it has been
used in malaria control efforts, some temporary
exemptions were granted until alternatives can
be phased in. The 1998 Roll Back Malaria
Program, initiated by the World Bank and oth-
ers, combines safer chemicals and nonchemical
tools with efforts to strengthen public health
systems. (See pages 134–35.)

A number of products and materials that
carry high health risks or whose impacts are
uncertain are attracting increasing scrutiny, and
sometimes rejection, by consumers. This has
been the case for PVC plastics, cigarettes, meat
(following highly publicized outbreaks of mad
cow disease and growing concern over the use
of antibiotics in feed), and genetically modified
crops.

In previous editions of Vital Signs, we have
noted the promise that emerging wind power
and solar electricity technologies hold for shift-
ing away from our heavy reliance on fossil fuels.
Though still contributing only a small share of
the world’s energy, both continued to surge in
2000. (See pages 44–47.) Ten times as much
electricity is generated through wind power now
as in 1990, and production of photovoltaic or
solar cells is 10 times larger than in 1987. For
now, applications of these innovative energy
sources are concentrated in industrial countries.

Efficiency improvements are as crucial as
developing renewable sources of energy. In
Vital Signs 2001, we report on energy use in
aluminum production, one of the most energy-
intensive industries on Earth. (See pages
64–65.) Producing aluminum from recycled
materials takes only 5 percent as much energy
as producing it from bauxite ore. Recycled alu-
minum now accounts for 26 percent of total
aluminum production, up just slightly from 21
percent in 1950 (and much of this is from alu-

minum scrap rather than “post-consumer”
materials). A major expansion of post-con-
sumer recycling is both possible and necessary
in order to rein in the industry’s large energy
consumption.

Reducing the extreme reliance on cars in
modern transportation could also save substan-
tial amounts of energy. Recovering from a
three-year decline, global bicycle production in
2000 rose by 22 percent, buoyed by rising pur-
chases in China, Europe, and the United States.
(See pages 70–71.) Bicycling also has important
health benefits for people who need to lose
weight. Another alternative to the automobile,
urban light rail, is becoming increasingly popu-
lar. (See pages 126–27.) In Western Europe, a
decades-long decline in this form of transporta-
tion has been reversed, and in the United
States, light-rail riders are the fastest-growing
segment of public transit riders. In combina-
tion, light rail systems and bicycling offer an
attractive alternative to cars in many urban set-
tings, provided that population densities are
sufficiently high.

Finally, meeting the triple health challenge
and achieving sustainability is not only about
better technologies. Awareness and spiritual
commitment to saving the planet and its inhab-
itants are critical. Religious communities of all
different faiths are becoming a significant force
for environmental change. (See pages 146–47.)
Activities range from advocating sustainable
resource use to supporting efforts to protect
Earth’s biological heritage, improving the stew-
ardship of the estimated 5 percent of the
world’s land directly owned or controlled by
religious groups, spurring green markets, and
promoting energy alternatives. Many of these
efforts derive from a desire to restore balance to
the relationship of humans and their natural
environment in a world that all too often wor-
ships at the altar of unbridled consumerism.
The holistic nature of religious teachings helps
reinforce the understanding that solutions will
be most effective if they address environmental,
human, and economic health together.
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World Grain Harvest Drops Lester R. Brown

The world grain harvest dropped from 1,869
million tons in 1999 to 1,840 million tons in
2000.1 (See Figure 1.) This decline of more
than 1 percent marked the third consecutive
decline in the world harvest.2 The year 2000
harvest, the first in the new century, was down
more than 2 percent from the historical high of
1,881 million tons harvested in 1997.3

The principal reason for the world grain
harvest decline was the fall in China’s grain
harvest from 391 million tons in 1999 to 353
million in 2000—a drop of 10 percent.4 This
was due to low prices that discouraged plan-
ting nationally, combined with drought and

tightening water supplies in the
northern half of the country.5

Grain output in the United
States, the world’s second ranking
grain producer, climbed from 332

million to 343 million tons.6 This increase of 3
percent was accounted for almost entirely by an
improvement in the corn yield per hectare of
nearly 3 percent over the preceding year.7

The world grain area in 2000 totaled 668
million hectares, down from the 674 million
hectares in 1999.8 The drop of nearly 1 percent
was due largely to the shrinkage in China’s
grain area.9

The world grain yield of 2.75 tons per
hectare in 2000 was down slightly from the
2.77 tons per hectare of 1999, the historical
high.10 Over the last four years, the world grain
yield has changed little, fluctuating narrowly
around 2.75 tons per hectare.11

Grain harvest per person declined again last
year, dropping to 303 kilograms, the lowest
since 1995.12 (See Figure 2.) The 2000 harvest
per person was down 13 percent from the all-
time high of 342 kilograms per person in
1984.13 Much of the long-term decline has
been concentrated in Eastern Europe, the for-
mer Soviet Union, and Africa.14

In 2000, the world corn harvest of 588 mil-
lion tons edged out the wheat harvest of 580
million tons, marking the third year in a row
that corn has eclipsed wheat.15 (See Figure 3.)
The wheat harvest exceeded the 401-million-
ton harvest of rice, the other major food grain,

by 179 million tons.16 Although more than 100
million tons of the wheat harvest is fed to live-
stock and poultry, far more wheat than rice is
consumed as food.17

In India, where rice has traditionally been
the dominant staple, wheat consumption is
expanding much faster.18 For the year 2000,
rice consumption in India was estimated at 84
million tons, while wheat was expected to
reach 72 million tons.19 If the more rapid
growth in wheat continues for another decade
or so, wheat will supplant rice as India’s princi-
pal food staple.

Production of corn, the main source of feed
for the world’s livestock, poultry, and farmed
fish, was concentrated in the United States,
which accounted for 43 percent of the world
harvest.20 The leading world producer of wheat
today is China.21 India is second, having over-
taken the United States several years ago.22

China also dominates production of rice, lead-
ing India by a wide margin.23

World grain trade is dominated by wheat
and corn.24 For corn, the United States
accounts for over three quarters of all
exports.25 The United States is also the leader
for wheat, followed by France, Canada, and
Australia.26 Rice exports, which are quite small
compared with those of wheat and corn, are
rather evenly distributed among China, Thai-
land, the United States, and Viet Nam.27

World wheat imports, until recently domi-
nated by Japan, are now beginning to shift.28 In
recent years, Brazil has become the world’s lead-
ing wheat importer.29 Iran and Egypt, countries
where imports are driven by shortages of irriga-
tion water, have moved into second and third
place, dropping Japan to fourth.30

In 2001, world carryover stocks of grain, the
amount in the bin when the new harvest
begins, are estimated at 60 days of world con-
sumption—the lowest level in several years.31

If this year’s grain harvest is average or better,
grain prices will likely remain stable. But if the
2001 harvest is below average, grain prices
could become highly volatile, as they have in
the past when stocks have dropped to 60 days
or less.32

Links: pp. 62,
120, 122
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World Grain Harvest Drops
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World Grain Production, 
1950–2000

Year Total Per Person
(mill. tons) (kilograms)

1950 631 247

1955 759 273

1960 824 271

1965 905 270

1970 1,079 291
1971 1,177 311
1972 1,141 295
1973 1,253 318
1974 1,204 300
1975 1,237 303
1976 1,342 323
1977 1,319 312
1978 1,445 336
1979 1,411 322
1980 1,430 321
1981 1,482 327
1982 1,533 332
1983 1,469 313
1984 1,632 342
1985 1,647 339
1986 1,665 337
1987 1,598 318
1988 1,549 303
1989 1,671 322
1990 1,769 335
1991 1,708 318
1992 1,790 328
1993 1,713 310
1994 1,760 314
1995 1,713 301
1996 1,872 324
1997 1,881 322
1998 1,872 316
1999 1,869 311
2000 (prel) 1,840 303

Source: USDA, Production, Supply, and Dis-
tribution, electronic database, December
2000.
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The world soybean harvest in 2000 reached a
new record of 167 million tons, up from 158
million tons in 1999.1 (See Figures 1 and 2.)
This 5-percent jump starts the new century
with a continuation of the rapid growth that
marked the last 50 years.2

The growth in the 2000 harvest was due to
both expanding area and rising yield per 
hectare.3 The area harvested went from just
over 72 million hectares to 75 million, a gain
of 4 percent.4 (See Figure 3.) Yield rose from
2.18 tons per hectare to 2.23 tons, an increase
of 2 percent.5

Over the last half-century, world soybean
production climbed from 17 million tons in
1950 to 167 million tons in 2000.6 This growth

of nearly 10-fold dwarfed that of all
other major crops.7

Another distinguishing feature in
the growth in world soybean pro-
duction—in contrast with grains,

for example—is that most of it came from
expanding cultivated area.8 Between 1950 and
2000, the area in soybeans increased more than
fivefold, while yield increased by just over half.9

The bottom line is that to get more soybeans,
we plant more soybeans.

Although the soybean was domesticated in
China some 5,000 years ago and was exported
from there to other countries, China today
accounts for less than one tenth of the world
harvest.10 Some 45 percent of the world soy-
bean crop is produced in the United States.11

Brazil accounts for another quarter of the
world harvest, with Argentina, China, and
other countries accounting for the remaining
one fourth.12

Within the United States, the harvested area
in soybeans eclipsed that of wheat several years
ago.13 More recently, it overtook that of corn as
well, putting soybeans in the number one posi-
tion among all U.S. crops.14

In some countries, the additional area need-
ed to expand soybean production comes from
clearing new land. This is the case in Brazil,
where agriculture is expanding into the
cerrado, a savanna-type area in western Brazil.15

In other leading producers, such as the United

States, Argentina, and China, expanding soy-
bean production usually comes at the expense
of grain.16

In the United States, corn and soybeans are
often grown in a two-year rotation. Like most
rotations, this helps control insect pests and
disease.17 In addition, the soybean, a legume,
fixes nitrogen for corn, a nitrogen-hungry crop.

The growth in the demand for soybeans
reflects growth in the demand for livestock
products. The efficiency with which livestock
and poultry convert grain into animal protein
is greatly enhanced if the grain is enriched with
high-quality protein, such as that found in soy-
bean meal.18 The widespread use of soybean
meal as a protein supplement in animal feed
thus means that the growth in soybean produc-
tion indirectly tracks the worldwide movement
of people up the food chain, as they add more
meat to their diets.

After the world grain economy, the oilseed
economy ranks second among crops in land
use and value of output.19 The ratio of land
devoted to grain and oilseeds is roughly four to
one, with grain occupying 668 million hectares
and oilseeds 173 million hectares.20

The world oilseeds economy is a source of
both vegetable oil and oil meal, with the
demand for both rising with income. At the low-
est levels, such as in India, rises in income trans-
late into demand for vegetable oil.21 At the level
of development in China, growth in oil meal use
is much faster than that of vegetable oil.22

The leading world exporters of soybeans are
the United States (26 million tons), Brazil (11
million), and Argentina (5 million), with all
others together exporting a total of 5 million
tons.23 U.S. soybean exports exceed those of all
other countries combined.24 Ironically, the
largest market for U.S. soybean exports is
China, the soybean’s original source.25

No one knows how long this rapid growth
in soybean production will continue, but we do
know that the demand for soybean meal will
likely keep climbing as long as incomes rise in
developing countries. The early indications for
2001 are for another increase in the area plant-
ed to soybeans, and yet another record crop.26

Soybean Harvest Sets Record Lester R. Brown

Links: 
pp. 62, 122
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Soybean Harvest Sets Record

World Soybean Production, 
1950–2000

Year Total Per Person
(mill. tons) (kilograms)

1950 17 6.5

1955 19 7.0

1960 25 8.2

1965 32 9.5

1970 44 11.9
1971 47 12.5
1972 49 12.7
1973 62 15.9
1974 55 13.6
1975 66 16.1
1976 59 14.3
1977 72 17.1
1978 78 18.0
1979 94 21.4
1980 81 18.1
1981 86 19.0
1982 94 20.3
1983 83 17.7
1984 93 19.5
1985 97 20.0
1986 98 19.8
1987 103 20.6
1988 96 18.7
1989 107 20.6
1990 104 19.7
1991 107 20.0
1992 117 21.5
1993 118 21.3
1994 138 24.5
1995 125 22.0
1996 132 22.9
1997 158 27.0
1998 160 27.0
1999 158 26.3
2000 (prel) 167 27.5

Source: USDA, Production, Supply, and 
Distribution, electronic database, December
2000.
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Fertilizer Use Rises Lester R. Brown

World fertilizer use in 2000 totaled 141 million
tons, up from 139 million tons in 1999.1 (See
Figure 1.) Most of this 1-percent growth
occurred in China and the Indian subconti-
nent.2 (See Figures 2 and 3.) Among the three
principal plant nutrients—nitrogen, phospho-
rus, and potassium—the increase was almost
entirely in nitrogen, pushing it to 86 million
tons.3 The use of 33 million tons of phosphate
and 22 million tons of potash was little
changed from the previous year.4

The rise in fertilizer use in 2000 reflected
the acceleration of economic growth in devel-
oping countries to an estimated 5.6 percent in
2000, up from 3.8 percent in 1999.5 Interna-
tional trade also grew much more rapidly, at
more than 10 percent, compared with scarcely
5 percent in 1999.6 In addition, low fertilizer
prices stimulated growth in fertilizer use.
Nitrogen prices were unusually low in 2000,
but began climbing late in the year as natural
gas prices rose.7

Fertilizer use in Western Europe was down
nearly 2 percent in 2000.8 As a result of already
high rates of fertilizer application and pressures
to protect water quality, fertilizer use has been
declining slowly in Europe for several years.9

In Northern Europe, where usage is heaviest,
some governments require farmers to calculate
plant nutrient balances each year.10 In Den-
mark, for example, each farmer must calculate
a nitrogen balance and submit a report to the
government.11 If nitrogen use exceeds the
allowable level, the farmer is subject to a fine.

In the former Soviet Union, as rainfall
improved, fertilizer use was up by more than 
8 percent from the depressed levels of recent
years.12 The rise was especially strong in Rus-
sia, where the government adopted a subsidy
that encouraged farmers to use more fertilizer.13

In East Asia, fertilizer use gains were partic-
ularly pronounced in China and Viet Nam. In
China, the world’s largest user of fertilizer,
usage climbed by nearly 5 percent, the largest
gain in seven years.14

In the Indian subcontinent, where fertilizer
use has been climbing steadily for many years,
applications increased by 9 percent in 2000.15

This unusually large gain reflected substantial
increases in each of the major countries in the
region: India, Pakistan, and Bangladesh.

In Africa, fertilizer use increased by 2 per-
cent in 2000, but from a very low level.16

Although the region contains 13 percent of the
world’s people, it uses only 2 percent of the 
fertilizer, a level that lags far behind nutrient
removal by crops.17

This nutrient mining is slowly undermining
the productivity of Africa’s soils. Last year an
estimated 4.4 million tons of nitrogen were
removed by crops, in addition to 600,000 tons
of phosphorus and 3 million tons of
potassium.18 In contrast, nutrient replacement
in the form of fertilizer use stood at 800,000
tons of nitrogen, 260,000 tons for phosphate,
and 200,000 tons of potash.19 This nutrient
depletion, combined with rapid population
growth, helps explain the region’s declining
food production per person.

There are several reasons for Africa’s low fer-
tilizer use. One is the lack of a transport infra-
structure, which leads to a prohibitive price
when fertilizer finally reaches the farmer. There
is also a lack of credit mechanisms and a short-
age of agronomic advisors. In response to this
deteriorating situation, the World Bank, the
U.N. Food and Agriculture Organization, local
farm groups, fertilizer industry groups, and
nongovernmental organizations have combined
forces to create the Soil Fertility Initiative, an
effort to devise a strategy to reverse the fall in
soil fertility in Africa.20

In Latin America, fertilizer use in 2000 was
down, particularly in Brazil, because of
depressed economic conditions and a lack of
credit.21 But improving economic conditions
suggest a strong upsurge in fertilizer use for the
2001 crop.22 Usage in North America was up
by nearly 1 percent last year, reflecting a gain
of more than 1 percent in the United States and
a slight decline in Canada.23

Looking ahead at 2001, it now appears that
the reduction in world grain stocks to the low-
est level in several years could boost grain
prices.24 If so, this would encourage farmers to
use more fertilizer.
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Figure 1:  World Fertilizer Use, 1950–2000

Figure 2:  Fertilizer Use in China and the 
Former Soviet Union, 1950–2000

Figure 3:  Fertilizer Use in the United States
and India, 1950–2000

World Fertilizer Use,
1950–2000

Year Total Per Person
(mill. tons) (kilograms)

1950 14 5.5

1955 18 6.5

1960 27 8.9

1965 40 12.0

1970 66 17.8
1971 69 18.2
1972 73 18.9
1973 79 20.1
1974 85 21.2
1975 82 20.1
1976 90 21.6
1977 95 22.4
1978 100 23.2
1979 111 25.3
1980 112 25.1
1981 117 25.8
1982 115 24.9
1983 115 24.5
1984 126 26.4
1985 131 27.0
1986 129 26.1
1987 132 26.3
1988 140 27.4
1989 146 28.1
1990 143 27.1
1991 138 25.7
1992 134 24.6
1993 126 22.8
1994 121 21.6
1995 122 21.4
1996 129 22.4
1997 135 23.1
1998 137 23.1
1999 139 23.0
2000 (prel) 141 23.2

Sources: FAO, Fertilizer Yearbook (Rome:
various years); Soh and Prud’homme, Fertil-
izer Consumption Report: World and
Regional Overview and Country Reports
(Paris: IFA, December 2000).
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Milk production worldwide rose to 575 million
tons in 2000—the ninth consecutive year of
steady growth.1 (See Figure 1.) Despite increases
in output, an expanding population has caused
milk production per person to decline rather
consistently over the past decade.2 (See Figure 2.)

The United States, long the world leader in
this sector, was eclipsed by India in 1997.3 (See
Figure 3.) In 2000, India produced 79 million
tons of milk, followed by the United States
with 75 million tons.4 Russia, with 31 millions
tons, was a distant third.5

Consistent growth in milk production is
maintained in part by dairy herds that do not

vary greatly in size from year to
year. Additionally, a drastic produc-
tion drop in Eastern Europe and

the former Soviet Union in the past decade
served to offset increased output in Asia, Latin
America, and Oceania.6

Cows account for 85 percent of worldwide
milk production.7 Buffalo milk makes up 11
percent of the global supply; the remaining 4
percent comes from goats, sheep, and camels.8

Buffalo milk, most of which is produced in
India, has grown nearly 11 percent a year since
1970.9 About half the milk produced for India’s
large domestic market comes from buffalo,
which make up a far smaller proportion of total
livestock population but yield a more reliable
supply than cattle.10 The Indian milk-pricing
system is based on the fat content of milk, and
thus favors production of fattier buffalo milk.11

India’s system is also remarkable because most
milk is produced by individual farmers or farm-
ing cooperatives that manage small numbers of
ruminants fed on farm by-products and crop
residues that would otherwise be wasted.12

Throughout much of Asia, rice straw is a
primary forage for dairy rations.13 In China,
rural reforms of the 1980s that stimulated mar-
kets and contracted land to small farmers made
it profitable for individual farming households
to raise a few milk cows and goats on crop
residues.14 Starting from a small base, ambi-
tious government milk production goals result-
ed in a fourfold increase in China’s milk
production between 1980 and 2000.15

Small-scale mixed crop and livestock sys-
tems enable livestock wastes to be returned to
local fields—maintaining soil fertility and
organic matter content and reducing the need
for expensive chemical fertilizers. Over 90 per-
cent of the world’s milk production comes from
mixed crop-livestock farms; near-sighted eco-
nomics, however, favors concentration of live-
stock in intensive dairy operations. Such
systems, which evolved in Europe and North
America in the past 50 years, are now gaining
popularity in other parts of the world.16

Intensive confinement systems concentrate
wastes and thus elevate the probability of
ground and surface waters becoming polluted
by excess nutrients. In the Central Valley in
California, the nation’s top milk-producing
state, the 891,000 dairy cows in highly concen-
trated feedlots produce up to 30 million tons of
manure a year—as much waste as 21 million
people.17 In addition, animals in feeding opera-
tions typically consume much more grain than
those on rangelands or small farms.18

In many parts of the world, arid conditions
or rough terrain make farming nearly impossi-
ble, so livestock are the sole means of local food
production. At moderate populations, grazing
animals stimulate regrowth of grasses and
remove older and less-productive plant matter,
but as herds grow, grasslands can be devastated
by loss of biodiversity and species richness,
compaction of soil, erosion, and hindered water
retention.19 About 90 percent of India’s cattle
subsist on natural grasslands that are at risk
from both overgrazing and drought.20

Worldwide, consumer demand for milk
products is up due to urbanization and rising
disposable incomes. The associated elevated
consumption of high-value foods and a more
varied diet are facilitated by new supermarkets
and improved refrigeration capabilities.21

Where milk consumption is low, as in most
developing countries, increased intake is nutri-
tionally beneficial, especially for children. But if
further growth continues to push dairy farmers
to concentrate production in industrial feedlots
or at levels that overwhelm pastures, the health
of the environment may be of greater concern.22
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World Milk Production,
1961–2000

Year Total Per Person
(mill. tons) (kilograms)

1961 344 134.7

1965 365 133.6

1970 392 130.7
1971 395 129.9
1972 405 131.5
1973 412 131.4
1974 420 131.1
1975 425 129.6
1976 433 129.5
1977 446 130.6
1978 453 129.8
1979 460 129.2
1980 466 128.2
1981 470 126.7
1982 480 126.9
1983 498 129.1
1984 504 127.8
1985 513 127.7
1986 523 127.8
1987 522 125.4
1988 529 125.0
1989 537 124.7
1990 542 123.8
1991 535 120.0
1992 528 116.4
1993 530 114.8
1994 534 113.8
1995 540 113.1
1996 548 112.9
1997 552 111.9
1998 562 111.9
1999 567 111.0
2000 (prel) 575 110.7

Sources: FAO, Food Outlook, no. 5,
November 2000; FAO, FAOSTAT Statistics
Database, <apps.fao.org>, updated 27
October 2000.
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World coffee production hit an all-time high in
2000, jumping nearly 10 percent to 7.1 million
tons.1 (See Figure 1.) Production has increased
57 percent since 1961, due to increases in both
global acreage and yield per hectare.2

Global production and prices are driven pri-
marily by the weather in Brazil, which pro-
duces one quarter of the world’s coffee.3

Following severe frosts in Brazil, for instance,
global production dropped in 1976 and 1993,
while prices soared.4 (See Figure 2.)

Such price spikes have generally encouraged
farmers to expand planted area, but rebounds
can take time because coffee is grown only on 

a narrow band of Earth’s surface
and because it takes several years
for new plantings to produce har-
vestable beans.5 Recent oversupply
means that prices are wallowing

near all-time lows.6

Though the coffee tree originated in East
Africa, nearly 60 percent of the world’s coffee is
produced in Latin America and the Caribbean;
Asia accounts for just over 20 percent of pro-
duction, and Africa produces the rest.7 At 1.8
million tons per year, Brazil is the top produc-
er, followed by 672,600 tons from Viet Nam,
where production has tripled in five years.8

Colombia produces 630,000 tons, Indonesia
produces 432,000 tons, and Mexico and Côte
d’Ivoire harvest just over 350,000 tons.9 The
top 10 producers account for 75 percent of
global production.10

There are two main species of coffee. Coffea
arabica is a high-altitude species that produces
a sweeter, milder, and more distinctive flavor.11

It accounts for 80–85 percent of global acreage
and is mainly produced in Latin America and
the Caribbean.12 C. robusta is grown in the low-
lands, and has a more bitter and earthier flavor;
it commands a lower price.13 Robusta is pri-
marily cultivated in Africa and Asia.14

At $11.2 billion in exports, coffee is second
only to oil in the developing world’s export
commodities.15 It represents 21 percent of all
agricultural exports for Central America—but
40 percent in Guatemala and 60 percent in El
Salvador.16 Major exporters in Africa are even

more dependent: coffee represents more than
60 percent of agricultural exports for Ethiopia,
and over 70 percent for Uganda.17

Nearly three out of four cups of coffee are
consumed in the industrial world.18 The aver-
age person there drinks 300 cups each year,
compared with 35 cups in the developing
world. Americans drink 20 percent of the
world’s coffee, though current per person con-
sumption—370 cups a year—is roughly 40 per-
cent below the peak of 625 cups in 1960.19 The
average European consumes 475 cups, while
the world’s top coffee drinkers live in Scandi-
navia, where the average person drinks 884
cups a year—nearly 2.5 cups a day.20

Coffee is currently planted on 11.5 million
hectares worldwide, and has traditionally been
produced in the shade of intact forests.21 But a
growing share of coffee is produced in full sun,
as traditional varieties have been replaced in
recent decades by high-yielding dwarf varieties
that require more chemicals and sunlight.22

Just over 40 percent of the coffee area in
Colombia, Mexico, Central America, and the
Caribbean has been converted to sun coffee,
with an additional one quarter of the area in
conversion.23 Much of the one-third increase in
global coffee yield per hectare since 1960 is
due to this transformation.24

Because sun coffee represents a form of
deforestation, efforts to reform coffee produc-
tion have assumed a central role in maintaining
global forest health. Thirteen of the world’s 25
biodiversity hot spots are major coffee produc-
ers.25 Luckily, stands of shade-grown and
organic (without agrochemicals) coffee have
been found to be biodiversity havens.26

While still a small share of global sales, con-
sumer support for such “ethical” coffee is the
most rapidly growing segment of the market.27

Certified organic coffee area is estimated at
110,000–205,000 hectares worldwide, just 2
percent of global area.28 And the area growing
“fair trade” coffee—a social classification that
guarantees a fair price and working conditions
to growers and coffee workers—stands at near-
ly 400,000 hectares, with an estimated half-mil-
lion farmers participating.29
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World Coffee Production, 
1961–2000

Year Total
(million tons)

1961 4.5
1962 4.6
1963 4.2
1964 3.8
1965 5.0
1966 4.0
1967 4.3
1968 4.0
1969 4.3
1970 3.8
1971 4.7
1972 4.6
1973 4.2
1974 4.8
1975 4.6
1976 3.5
1977 4.4
1978 4.7
1979 5.0
1980 4.8
1981 6.1
1982 4.9
1983 5.6
1984 5.2
1985 5.8
1986 5.2
1987 6.4
1988 5.6
1989 5.9
1990 6.1
1991 6.1
1992 6.0
1993 5.6
1994 5.8
1995 5.5
1996 6.1
1997 6.0
1998 6.5
1999 6.5
2000 (prel) 7.1

Source: FAO, FAOSTAT Statistics Database,
<apps.fao.org>, updated 27 October 2000.
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As of late 2000, an estimated 27 percent of the
world’s coral reefs were severely damaged,
according to the Global Coral Reef Monitoring
Network.1 In 1992, the figure was only 10 
percent, so the health of reefs is deteriorating
quickly.2 The greatest losses have occurred 
in the Indian Ocean, in the Arabian Sea and
Persian Gulf, and in Southeast Asia.3 (See 
Table 1.)

More than 100 countries—many of them
small islands—rely on coral reefs for essential
goods and services valued at some $375 billion
a year.4 Reefs shelter coastlines from storm
damage, erosion, and flooding, providing pro-

tection and other benefits for an
estimated half-billion people.5 They
are important feeding and breeding
grounds for commercial fisheries,
producing roughly a tenth of the

global fish catch and a quarter of the catch in
the developing world.6 Reefs also generate sig-
nificant tourism revenue, with Caribbean reefs
alone bringing in some $140 billion annually.7

Coral reefs cover less than 0.2 percent of
ocean area, but are among Earth’s most com-
plex and productive ecosystems.8 The unique
assemblages of tiny coral animals and symbiot-
ic plants provide habitat for as many as 1 mil-
lion species—including more than a quarter of
known marine fish species.9 Reef-derived mole-
cules have been used to develop medicines
from antibiotics to HIV drugs.10

An estimated 11 percent of the world’s coral
reefs have been lost as a result of direct human
pressures.11 These include fishing and coral
mining, coastal development, waste dumping,
vessel collisions, and inland deforestation and
farming, which can cause runoff of harmful
nutrients and sediments.12 Such activities now
threaten nearly 60 percent of all reefs.13

The booming demand for reef species for
food and for aquariums has depopulated many
coral ecosystems.14 In Southeast Asia, live reef
fish exports jumped nearly 13-fold between
1989 and 1995, then dropped 22 percent in
1996—a crash attributed to overfishing.15

Worldwide, a survey of reefs in some 40 coun-
tries in 1998 found that many high-value

species, such as lobster, grouper, and giant
clams, were missing from areas where they
were once abundant.16

Fishers often use methods that are highly
destructive to reefs. In Southeast Asia, “blast”
fishers set off as many as 10 separate explo-
sions to obtain 1 ton of fish, shattering up to
20 square meters of reef per blast.17 This prac-
tice has degraded an estimated 75 percent of
Indonesia’s reefs.18 And in the Philippines,
more than a million kilograms of cyanide have
been injected into reefs since the 1960s—a 
procedure that stuns or kills many nontarget
species as well.19 Powerful trawlers can also
devastate reefs, removing up to a quarter of
seabed life in a single pass.20

But the greatest threat to coral reefs today is
global warming.21 Reefs live at the upper edge of
their temperature tolerance, making them good
indicators of climate change.22 Warming of a lit-
tle as 1 degree Celsius above normal can stress
the microscopic plants that inhabit the tissue of
corals and provide them with food and color.23

If the stress endures, the corals expel the plants
and turn white, often eventually dying.24

Such “coral bleaching” events have
increased in frequency and intensity since the
early 1980s.25 In 1997–98, a combination of El
Niño/La Niña–related climatic changes and
record-high tropical sea surface temperatures
caused the worst episode on record, affecting
some 16 percent of the world’s reefs, in at least
60 countries.26 Indian Ocean reefs alone suf-
fered damages estimated as high as $8.2
billion.27 In some areas, 1,000-year-old corals
died and losses neared 90 percent, at depths
nearing 40 meters.28

About a third of the bleached reefs show
early signs of recovery, having retained or
recruited enough live coral to survive.29

Roughly half could rebound in the next 20–50
years—if ocean temperatures remain steady and
human pressures are low.30 But if the warming
continues, scientists predict that as many as 60
percent of all reefs could be lost by 2030.31

Mass bleaching events could begin to occur
annually by then, offsetting any real reef recov-
ery.32 Moreover, some corals may already have
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exceeded their capacity to adapt to warmer
waters, and rising ocean carbon dioxide levels
could further impede coral growth.33

As reef loss worsens, partnerships like the
International Coral Reef Initiative, the
International Coral Reef Action Network, and
the Coral Reef Alliance are working to raise
awareness, promote conservation, and assess
threats.34 Another global project, Reef Check,
enlists sport divers and locals to conduct annu-
al reef surveys.35

Innovative strategies are also emerging in
developing countries, which typically lack the

resources for effective reef protection.36 In
Bonaire, a $10 dive tax brings in $170,000
annually, helping to pay for rangers and educa-
tional materials.37 And in one Indonesian park,
a new reef patrol has helped reduce blast fishing
by 80 percent since 1996.38

Another key solution is creating marine
reserves where activities like fishing and
anchoring are banned. The United States plans
to protect a fifth of its reefs in such reserves by
2010.39 But such actions may prove futile with-
out parallel efforts to reduce emissions of cli-
mate-altering greenhouse gases.

World’s Coral Reefs Dying Off

Table 1: Status of Coral Reefs Around the World

Location Share Destroyed Condition of Reefs
(percent)

Southeast and 34 Reefs in southern Japan, Taiwan, Viet Nam, and parts of the Philippines and
East Asia Indonesia hit hard by the 1998 bleaching, with losses of 30–90 percent in
(30 percent of areas. Remote reefs have a fair chance for slow recovery. Others face serious
total reef area) human pressures: Indonesia, home to 14 percent of the world’s reefs, has lost

roughly half its reefs, mainly to blast and cyanide fishing.

Pacific Ocean 4 in Australia Reefs generally in good condition. Palau and inshore areas of the Great Barrier 
(25 percent) and Papua Reef saw extensive bleaching in 1998, though recovery is reported in both

New Guinea; areas. Central and Southeast Pacific reefs largely escaped this event. In early
9 in rest 2000, bleaching in the Solomon Islands and Fiji affected some 65 percent of
of Pacific Fiji’s reefs, killing at least 15 percent. Other threats include development, sedi-

ment and nutrient runoff, overfishing, and predation by crown-of-thorns starfish.

Indian Ocean 59 The 1998 bleaching caused widespread damage, particularly in the Maldives,
(24 percent) Sri Lanka, and parts of western India. Reefs off Kenya, the Seychelles, Tan-

zania, and Comoros saw live coral losses of 80–90 percent. Also serious dam-
age from pollution, coral mining, and overfishing. Reefs not affected by human
pressures have a fair chance for recovery—with some early evidence of this in
East Africa, the Seychelles, the Maldives, and the Lakshadweep Islands.

Caribbean Sea and 22 Caribbean reefs experienced extensive bleaching in 1998, but many have
Atlantic Ocean shown near full recovery. Greatest threats are from overfishing, sedimentation,
(15 percent) pollution, and coral disease. In the Florida Keys, live coral now covers only 5

percent of the surface area of the largest reef, down from over 50 percent in
1975. Reefs off Central America suffered mass bleaching in 1995 and 1998,
as well as damage from Hurricane Mitch in 1998.

Middle East 35 Nearshore reefs in the Arabian Sea and Persian Gulf virtually wiped out by
(6 percent) bleaching in 1996 and 1998. Low chance of short-term recovery. Northern

Gulf affected by bleaching in late 2000. Red Sea reefs remain healthy, but are
threatened by tourism, oil development, and shipping.

Sources: See endnote 3.
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In 2000, the World Health Organization esti-
mated that 1.1 billion people were not able to
meet their needs for safe water.1 (See Table 1.)
These people can be thought of as hydrologi-
cally impoverished. Although moderate gains
have been made in various regions, one fifth of
humanity has no access to a safe water supply,
and two fifths has inadequate sanitation.2

Twenty-nine percent of people living in
rural areas around the world lack the most
basic water supply—they cannot get water
from a household connection, public stand-
pipe, borehole, protected dug well, protected
spring, or rainwater collection.3 Over 62 per-

cent of the world’s rural population
lacks improved sanitation, meaning
a household connection to a public

sewer, septic system, pour-flush toilet, or sim-
ple pit latrine.4 In cities, the equivalent figure
is 14 percent.5

In Asia, some 693 million people lack access
to clean water, and nearly all of them—86 per-
cent—live in rural areas.6 In Africa, 300 mil-
lion people are in this situation; 85 percent of
them live in rural areas.7 Indeed, 53 percent of
Africa’s rural population lacks access, while in
Africa’s cities the figure is 15 percent.8 In Latin
America and the Caribbean, 63 percent of the
78 million who cannot easily get safe water
inhabit rural areas.9 In Oceania and Europe,
the people without water service are almost
entirely found in rural areas.10

Hydrological poverty strikes at a variety of
levels beyond lack of access to water supplies.
At the most fundamental level is water scarcity,
where drought and water diversions for agri-
culture and industry limit the amount of water
available to meet people’s basic needs.
Currently, 2.3 billion people live in water-
stressed countries, with less than 1,700 cubic
meters of water available per person during the
year.11 Of this group, 1.7 billion reside in areas
of water scarcity, where yearly per capita avail-
ability falls below 1,000 cubic meters.12 By
2025, the number of people living in water-
stressed situations is predicted to reach 3.4 bil-
lion, with over 2.4 billion in the more dire
plight of water scarcity.13 And these estimates

are based on national-level predictions; they
understate the current severity of the problem
in many local areas.14

In some areas, water may be plentiful but
arrive in punctuated bursts, or it cannot be col-
lected for later use since there are no adequate
water storage facilities. In India, for instance,
precipitation is concentrated in the four
months of the monsoon season, during which
only a few hours of rain provide over half the
year’s rainfall.15 In drought-prone northwestern
China, 60 percent of the limited annual precip-
itation occurs between July and September,
which unfortunately is not when the water is
most needed by crops.16

An alternative to depending on precipitation
is to turn to water from the ground. More than
a quarter of the world’s population relies on
groundwater for drinking supplies, yet aquifers
are being depleted worldwide because natural
recharge rates cannot keep pace with increased
use.17 In many areas, including parts of China,
the Indian subcontinent, Mexico, and Yemen,
water tables are falling by as much as a meter
each year.18

Where water is not necessarily scarce, it
may be of poor quality, contaminated by pollu-
tants or salt. Globally, less than 10 percent of
total waste, including farm runoff, industrial
pollution, and human waste, is treated before it
enters rivers that are used for drinking, sanita-
tion, irrigation, or industry.19 On each conti-
nent, groundwater is threatened by
contamination from nitrates, pesticides, petro-
chemicals, arsenic, chlorinated solvents,
radioactive wastes, fluoride, or saltwater intru-
sion, or by a combination of these.20

Even in places where fresh water may be
plentiful, poverty often precludes access to it. It
is hardly a coincidence that the 1.1 billion who
are without access to water supplies corre-
spond closely to the 1.2 billion in extreme
poverty who live on less than $1 a day.21 The
poor who are cut off from municipal services
are forced to collect water from unsafe sources,
such as unprotected wells, springs, and
drainage ditches, or to purchase water from
independent vendors.22 Such supplies are
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exempt from quality controls and of indetermi-
nate origin, oftentimes coming from local pol-
luted rivers, yet their price is high.23 In
developing nations, those who are not connect-
ed to water supplies on average pay 12 times
more per liter of water than other people.24 In
Jakarta, Indonesia, people pay water vendors
some 60 times the cost of water from a stan-
dard hook-up; in Karachi, Pakistan, it is 83
times as expensive; and in Port-au-Prince,
Haiti, and Nouakchott, Mauritania, unconnect-
ed citizens pay 100 times more than their
neighbors for each liter of water.25

Where connection to a water supply is pro-
vided, water service may be confined to specif-
ic times of the day, depending on supply. In
many countries, the poor in outlying urban
areas suffer from frequent service disruptions,
as 30–50 percent of water supplies is lost to
leaking pipes, overflowing service reservoirs,
faulty equipment, or poorly maintained distrib-
ution systems.26 A study of urban water use in
sub-Saharan Africa found that the reliability of
water service to households connected to
municipal systems deteriorated over three
decades.27 Additionally, the time it took those

without piped supplies to collect water more
than tripled between 1967 and 1997 because of
growing distances between homes and the
water source coupled with longer waits at
kiosks or springs due to increased local
demand.28

The absence of an affordable and accessible
supply of clean water and sanitation services is
closely linked to high instances of morbidity
and mortality. An estimated 3.4 million people
die each year worldwide from water-related dis-
eases.29 Diarrhea alone claims 2.2 million lives,
a figure that targeted water, sanitation, and
hygiene interventions could easily reduce by
one quarter to one third.30

In order to increase water availability and
provide improved service around the world, the
World Water Council, an international water
policy research group, estimates that total glob-
al investment in water services must more than
double—from the current annual budget of
$70–80 billion to over $180 billion.31 Much
new investment will need to come from the
private sector, which now accounts for less
than 5 percent of the total, especially in devel-
oping countries, where tight government bud-
gets do not allow much room for water and
sewage infrastructure improvements.32

Unfortunately, as water stress becomes
increasingly common, fast-growing populations
hungry for food and eager for development will
elevate demands on water, both for basic needs
and for agriculture and industry. Competition
between urban and rural dwellers is likely to
increase as cities grow in size and density,
worsening hydrological poverty in the country-
side.33 These pressures will make it even more
difficult for the marginalized poor to pay high-
er prices for access to this scarce and vital
resource.

Hydrological Poverty Worsening
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Table 1: Population Lacking Access to
Safe Water Supply, by Region, 2000

People Without Access to 
a Supply of Safe Water

Region Rural Urban Total
(million)

Africa 256 44 300
Asia 595 98 693
Latin America and 49 29 78
the Caribbean
Oceania 3 0 3
Europe 23 3 26
North America 0 0 0

World 926 173 1,099

Source: World Health Organization and UNICEF, Global Water
Supply and Sanitation Assessment 2000 Report (New York:
2000), p. 8.



From coastal swamps to inland floodplains,
Earth has lost over half its wetlands in the last
100 years.1 Much of the disappearance and
degradation during the first half of the twenti-
eth century occurred in the northern hemi-
sphere, but pressure on wetlands in the South
has increased since the 1950s, and these fragile
ecosystems continue to lose ground throughout
the world.2 (See Table 1.)

Wetlands are areas where inundation or sat-
uration with water is frequent but does not
exceed 6 meters depth at low tide.3 Natural
freshwater wetlands, including marshes, bogs,
swamps, and peatlands, occupy the most area,

followed by rice paddies and salt-
water wetland areas that include
mangroves and coral reefs.4 Left
intact, wetlands regulate water flow,
recharge groundwater supplies, and

provide flood control.5 In addition to hosting
diverse biological communities, they retain
essential sediments and nutrients while effec-
tively buffering ecosystems against contamina-
tion by removing toxins from effluents and
reducing the concentration of excess nitrogen
and phosphorus from crop field drainage.6

Estimates of total global wetlands vary con-
siderably because of lack of data and the tran-
sient nature of these seasonal areas. Most
analysts concur that from 5 million to 9 million
square kilometers of wetlands are distributed
fairly evenly over the continents, except
Antarctica, with slightly higher concentrations
in Europe and Asia.7

A principal cause of wetland loss is the
draining or filling for human settlements and
agriculture. In Europe, conversion to agricul-
ture alone has reduced wetlands by some 60
percent.8 In Asia, where some 85 percent of the
wetlands of international importance are
threatened, rice cultivation has claimed 40 mil-
lion hectares in the central plains of India and
significant portions of natural wetland areas in
Thailand, Viet Nam, and China.9

In the United States, an estimated 23,700
hectares of wetlands, 98 percent of which were
freshwater wetlands, were lost each year
between 1986 and 1997 to urban and rural

development, agriculture, and forest planta-
tions.10 In Oceania, where most people live in
the coastal zone, the coastal lake areas and the
biologically rich coral reefs and mangroves have
been seriously degraded by altered hydrological
regimes, land reclamation, and pollution.11

Competition is high for the use of Africa’s
wetlands. These areas, some of the world’s
most productive ecosystems, are oftentimes the
exclusive source of natural resources on which
growing economies depend.12 In the Inner
Delta of the Niger River, over a half-million
people with 1 million sheep and 1 million
goats depend on floodplains as dry-season
grazing land.13 Unfortunately, population
growth, excessive exploitation, and misguided
development projects threaten wetlands
throughout the continent.14

In Central America, where wetlands have
been highly modified, deforestation of coastal
hills and mountains causes increased runoff dur-
ing storms, depositing heavy sediment loads into
low-lying wetlands.15 A number of water diver-
sion and dam projects endanger wetland ecosys-
tems worldwide. In South America, the proposed
Hidrovía waterway on the Paraná River threatens
to destroy the world’s largest continuous wet-
land, the Patanal, which covers western Brazil
and parts of Bolivia and Paraguay.16

The impact of human change on wetland
functioning is not confined to the site of
impairment. Wetland draining and filling or
the diversion and damming of rivers can alter
the frequency of water flow, thereby harming
downstream wetlands, deltas, and coastal
ecosystems.17 Additionally, draining can cause
water tables to fall and increase the potential
for the salinization of soils.18 Such disruptions
of hydrological regimes are predicted to
increase the severity of water shortages in at
least 60 countries and to elevate the incidence
of flood-related disasters within 50 years.19

The draining of half the wetland areas in
South Africa for agriculture, coupled with
increased runoff from overgrazed grasslands in
the upper watersheds of the Limpopo River, led
to extreme flooding in Mozambique in 2000,
killing several hundred people and displacing

Wetlands Decline Janet Larsen
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hundreds of thousands.20 In the United States,
each hectare of lost wetlands incurs $3,300–
11,000 of increased annual flood damages.21

Degradation and destruction of wetlands in the
Mississippi River basin impaired natural flood
control and allowed for massive floods in 1993
that resulted in $19 billion of property
damage.22

Because of the essential services they pro-
vide, wetlands are estimated to have the high-
est dollar value per hectare of all of Earth’s
ecosystems, including oceans, tropical forests,
and grasslands. They are thought to contribute
$4.9 trillion of the $33.3 trillion estimated
value of the biosphere each year—almost as
much as the gross domestic product of
China.23 At great cost, wetlands have lost out
where urbanization occurs. The minimum
annual environmental cost of paving over wet-

lands is estimated to be $21,620 per hectare.24

Attempts have been made in various nations
to restore or recreate degraded wetlands, yet
the complexity of their functioning makes
restoration difficult.25 Efforts to reinstate wet-
lands’ ecosystem services and to reestablish
endangered species populations have had
mixed success.26

Even accounting for wetlands saved by
future protection and remediation, the Hadley
Centre for Climate Prediction and Research esti-
mates that at least 40–50 percent of the world’s
remaining coastal wetlands will be lost by 2080
to agriculture, urban sprawl, and the effects of a
1-meter sea level rise.27 The consequences will
be more severe in developing countries that
cannot afford projects, such as water purifica-
tion plants, designed to recreate the valuable
services that wetlands naturally provide.28

Wetlands Decline
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Table 1: Selected Examples of Wetland Loss Around the World

Region Share Lost Location and Estimated Loss
(percent)

Oceania 70 New Zealand: 90 percent of original wetlands
Southeast Australia: 89 percent of original wetlands

Europe and 60 France: over 85 percent of 78 major wetlands significantly or extremely degraded
North America between 1960 and 1990

Poland: over 90 percent of extensive peatlands
Switzerland: up to 95 percent of original marshland drained and converted
United States: over half of wetland area in the lower 48 states
Canada: since settlement, 65 percent of Atlantic saltmarshes, 70 percent of lower

Great Lakes–St. Lawrence River shoreline marshes and swamps, up to 71 percent 
of prairie potholes and sloughs, and 80 percent of Pacific coast estuarine wetlands

Eastern Caribbean: damage of over 220 sites on 16 islands
Mexico: 35 percent of original wetland area

Asia 27 Israel: 100 percent of peatlands
Singapore: 97 percent of mangroves
West Malaysia: 71 percent of peatlands; 85 percent are threatened
Red River Delta, Viet Nam: 1.75 million hectares of natural floodplains converted to

riceland or drained for other agriculture and settlement

South America 6 Cauca River Valley System, Colombia: 88 percent between the 1950s and 1980s
from land reclamation, river regulation, and pollution

Africa 2 Tugela Basin, Southern Africa: over 90 percent of wetlands in parts of the basin

Sources: See endnote 2.



Birds are the best-known group of organisms
on the planet. We know more about the distri-
bution and population trends of birds than we
do about mammals, amphibians, reptiles, and
fish or about any major invertebrate group.1 A
recent assessment of the world’s bird species by
the conservation organization BirdLife
International is therefore one of the most accu-
rate and comprehensive pictures we have of a
major taxonomic group. Unfortunately, the
news is not good.

Of the approximately 9,900 bird species in
the world, 12 percent are threatened with
extinction.2 (See Table 1.) In terms of the per-

centage of species threatened, the
proportion is less than in other
major vertebrate taxa, but the

absolute number of threatened birds exceeds
the number of threatened species in any
group.3 It is possible that one out of eight of
the world’s bird species will be lost within the
next 100 years.4 Over the last 200 years, 103
bird extinctions have already been document-
ed—a rate more than 50 times what would be
expected as a normal or “background” rate of
extinction.5

A similar assessment completed in 1994 list-
ed 1,111 bird species as threatened, compared
with 1,186 today.6 Within some groups, there
were substantial increases in the degree of risk.
For example, 16 species of albatross are now
listed as threatened, versus 3 in 1994 (although
this is partly the result of taxonomic revision,
with a few subspecies elevated to species sta-
tus).7 These seabirds tend to become trapped
and killed in the hooks of long-line fishing
operations.8 Another group that saw a substan-
tial increase in risk level is penguins: the num-
ber of threatened species rose from 5 to
10—out of a total of just 17 penguin species.9

Climate change, fishery depletion, and oil spills
are among the many culprits in this case.10

While birds are threatened all over the plan-
et, there is a clear pattern of endangerment;
less than 5 percent of Earth’s land surface is
home to almost 75 percent of the threatened
species.11 The highest densities are in the
Neotropics and Southeast Asia. Indonesia,

Brazil, Colombia, and China top the list of
countries with the highest number of threat-
ened species.12

Numerous causes lie behind the decline of
the world’s birds, and in most cases no single
threat is to blame, but rather a combination of
factors. For nearly all threatened birds, the
impact of humans is evident—scientists esti-
mate that 99 percent of threatened birds are at
risk because of human activities such as agri-
culture, logging, hunting, and trapping.13

Habitat loss and degradation is the leading
danger, affecting 85 percent of all threatened
species.14 About three quarters of threatened
species depend on one type of habitat, and of
these 75 percent are forest-dependent.15 Yet
forests are being lost around the world at a
rapid rate—especially in tropical regions that
are particularly rich in bird diversity. Recent
estimates indicate that more than 13 million
hectares of natural forest are being lost each
year—primarily in tropical areas.16 Singapore,
for example, has lost 95 percent of its native
lowland rainforest in the past two centuries,
resulting in the local extinction of 61 forest-
dependent bird species.17 Grasslands, shrub-
lands, savannas, and wetlands also provide
important bird habitat. Unfortunately, these
systems are being lost or degraded in many
parts of the world.

Direct exploitation in the form of hunting
for food or collection for the pet trade is the
second leading threat to birds—affecting about
one third of threatened species.18 The Northern
Cassowary of Indonesia and Papua New
Guinea is vulnerable and in decline primarily
due to severe hunting pressure, as the bird is
an important food source for subsistence com-
munities and its feathers and bones are used
for decoration.19

Birds are also trapped for the pet trade.
Today it is estimated that world trade in live
birds ranges from 450,000 to 600,000 individu-
als per year. Roughly 40–50 percent of the trad-
ed birds are imported to the United States.20

The colorful and talkative parrots, cockatoos,
and macaws are particularly threatened by this
activity. Intensive trapping, exacerbated by the
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impact of habitat loss, has reduced the wild
population of Brazil’s brilliant blue Lear’s
Macaw to approximately 150 individuals and
has probably resulted in making Brazil’s Spix’s
Macaw extinct in the wild.21 Unfortunately, the
more rare and endangered a species becomes,
the more valuable it is. In the 1990s, about
15–20 Lear’s Macaws were being stolen from
the wild a year.22

Introduced species that prey on or compete
with native birds are the third most significant
threat to birds. In fact, the impact of exotic
invaders fully or partially explains the majority
of the bird extinctions that have been docu-
mented in the last two centuries. Island birds
have been particularly vulnerable to introduced
predators, as they lack natural defenses to
these unfamiliar adversaries. On the western
Pacific island of Guam, for example, all but 2
of the island’s 14 land bird species were driven
to extinction following the accidental introduc-
tion of the brown tree snake, a native of
Australia, eastern Indonesia, New Guinea, and
the Solomon Islands around 1950.23 And the
native birds of the Hawaiian Islands have been

decimated by a combination of threats brought
on by a vast array of introduced species.24 At
one point, these islands were home to at least
111 native birds—today, 51 of these are extinct
and 30 are threatened.25 Even a creature as
apparently benign as the domestic house cat
can wreak havoc on native bird populations. In
North America, household and farm cats prob-
ably kill more than 1 billion birds each year.26

It is important to keep in mind that it is not
just the loss of birds that should concern us,
but what their loss could mean for the ecosys-
tems that depend on the many services birds
provide. Birds are important insect predators,
for example, and protect many plants and ani-
mals from a variety of pests.27 They are also
important pollinators. As a result of the bird
declines in Hawaii, for example, 31 species of
the plant family Campanulaceae have become
extinct in the last century.28 And a recent study
of the Atlantic Forest of Brazil concluded that
the forests’ fruit-eating birds should be viewed
as “umbrella” species—the birds are essential
seed dispersers and their habitat requirements
should serve as the minimum area required to
maintain essential ecological processes respon-
sible for the persistence of the native forest.29

Birds are more appealing to the general pub-
lic than other groups of organisms and they
have been the focus of many successful conser-
vation efforts. So while the general trend is
downward, there are many inspiring success
stories. In the United States and Canada, for
instance, there are now roughly 1,600 breeding
pairs of the once endangered Peregrine Falcon,
up from 324 pairs in 1975.30 The bird’s recov-
ery is largely due to a 1972 ban on DDT,
restrictions on the use of other pesticides, cap-
tive breeding, and Endangered Species Act pro-
tection. The status of other species has also
improved in recent years, largely thanks to tar-
geted conservation programs that include
strategies such as the protection and restora-
tion of habitat, the control of introduced preda-
tors and competitors, and captive breeding and
reintroduction.31

Bird Species Threatened
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Table 1: Status of Bird Species
Worldwide

Risk Category Species
(number)

Extinct in the Wild 3
Critical 182
Endangered 321
Vulnerable 680

Total threatened 1,186

Conservation-dependent 3
Near-threatened 727
Least concern, data deficient, ~ 8,000

or not evaluated

Source: BirdLife International, Threatened Birds of the World
(Barcelona, Spain, and Cambridge, U.K.: Lynx Ediciones and
BirdLife International, 2000), p. 2; World Conservation
Union–IUCN, Species Survival Commission, <www.redlist.org/
tables/table1a.html>, viewed 12 February 2001.
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Farm Animal Populations Soar Brian Halweil

Propelled by the rising human appetite for meat,
milk, and eggs, the planet’s population of cows,
hogs, sheep, goats, chicken, and other farm ani-
mals has surged since mid-century.1 (See Table
1.) The number of four-footed livestock on
Earth at any given moment has increased 60
percent since 1961, from 3.1 billion to 4.9 bil-
lion, while fowl populations have nearly
quadrupled, from 4.2 billion to 15.7 billion.2

Even this startling record of growth under-
estimates the impact of farm animals on
resource use and the environment, since sever-
al generations of livestock can be raised and
slaughtered in a single year, depending on the

production system. For example,
although at any given time the U.S.
cattle herd is roughly half the size
of Brazil’s, the United States still
produces nearly twice as much beef

each year.3 In contrast to the range-fed produc-
tion that predominates in Brazil, U.S. produc-
tion practices—including intensive feeding of 
grain, antibiotics, and hormones—dramatically
cut the time required for cattle to reach 
market weight.

Among the dominant livestock species,
sheep populations increased modestly since
1961, cattle numbers increased 40 percent,
while pig and goat populations more than dou-
bled.4 Of the world’s 1.3 billion cattle, India
contains the largest herd—220 million head.5

China is home to nearly half of the world’s 905
million pigs.6 Forty percent of the world’s 1.8
billion goats and sheep are in Africa and the
Middle East, where small ruminants are the
dominant farm animal.7 New Zealand has the
world’s highest sheep to human ratio—12:1.8

Chickens—which require less space and
resources than other livestock—have seen the
greatest growth, almost quadrupling in number
since 1961.9 Nearly 40 percent of the world’s
chickens are found in the United States and
China.10 Poorer rural and urban households
depend disproportionately on smaller farm 
animals: poultry, rabbits, and guinea pigs.

The world’s livestock are raised in three
main farming systems. Mixed farming sys-
tems—in which animals are in close proximity

to crop production—produce 54 percent of the
world’s meat and 90 percent of the milk.11 But
these are giving way to industrial or feedlot
production, characterized by large numbers of
confined animals that are far removed from the
soil used to produce their food and resulting in
serious waste disposal problems as well as ani-
mal welfare concerns.12 Feedlots are the most
rapidly growing production system, responsible
for 43 percent of the world’s meat—up from
one third in 1990—and more than half the
world’s pork and poultry.13 Though concentrat-
ed in North America and Europe, feedlots are
popping up near urban centers in Brazil,
China, India, the Philippines, and elsewhere in
the developing world.14

Though grazing occupies more land than
the other systems, it produces just 9 percent of
the world’s beef and 30 percent of the mut-
ton.15 This seemingly low yield represents per-
haps the only way to derive human nutrition
from the world’s arid grasslands. Since temper-
ate rangelands have generally been pushed to—
or beyond—capacity, grazing populations are
increasing substantially only in the subhumid
tropics, including the grasslands of southeast-
ern Brazil, West Africa, and the eastern Indian
subcontinent.16

The millennia-old coexistence with live-
stock has yielded both benefits and costs for
humankind. For an estimated 200 million peo-
ple in arid areas, including Central Asia and
much of Africa, grazing livestock is the only
possible source of livelihood.17 In the absence
of banking institutions, livestock are an impor-
tant form of investment—yielding interest in
the form of weight gain and births—and insur-
ance against crop failure.18 In total, animal
products account for 30–40 percent of the
global agricultural sector’s economic output.19

Manure provides the equivalent of $750 mil-
lion worth of chemical fertilizer in Asia.20 Farm
animals also provide the power to cultivate at
least 320 million hectares, or one quarter of
total global cropland, including 80 percent of
plowed fields in Asia and Africa.21 And where
energy is scarce, in the Indian subcontinent for
instance, dung cakes are a primary form of
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cooking and heating fuel.22

At the same time, livestock consume a sub-
stantial share of Earth’s natural resources,
sometimes converting resources that humans
cannot eat into edible food—such as grass or
food waste—but often competing directly with
humans and other organisms.23 Livestock graze
one quarter of Earth’s land area and consume
the crop production of about one quarter of the
world’s croplands, in total making use of more
than two thirds of the world’s surface that is
dedicated to food production.24

Livestock consume roughly 37 percent of
the world’s grain harvest, most of the soybeans,
and millions of tons of other oilseeds, roots,
and tubers each year.25 Cattle eat 14 percent of
the world’s grain; pigs, 12 percent; and chick-
ens, 9 percent.26 Livestock’s share of the global
grain harvest has remained remarkably stable
even as meat production has outpaced grain
production—largely the result of a global shift
toward pigs and chickens, which are more effi-
cient calorie converters than cows.

Particularly as their populations have

grown, livestock have often transformed
ecosystems, disrupting or eliminating other
forms of biodiversity.27 Since mid-century, 20
percent—some 680 million hectares—of global
rangeland has been degraded by overgrazing,
which can reduce soil fertility and ultimately
the size of the herd that can be sustained.28 In
Central and South America, ranching is impli-
cated in nearly half of rainforest destruction.29

Feedlot production, in particular, has
emerged as a dominant threat to soil, air, and
water quality. In the United States, livestock
produce 130 times as much manure as humans
do.30 Excess nutrients from the 600 million
chickens in the Delmarva Peninsula in the
United States have been implicated in toxic
algae blooms in the Chesapeake Bay, while in
the Netherlands—home to the world’s highest
concentration of livestock—nutrient overload
has turned biologically diverse heathlands into
monotonous grasslands.31

Livestock have also become the largest agri-
culture-related source of greenhouse gas emis-
sions, contributing about 16 percent of total
global production of methane—a gas about 25
times more potent than carbon dioxide.32

Even as livestock numbers increase, their
diversity declines. Globally, of the 4,000 breeds
with adequate population data, 18 percent are
extinct and 32 percent are threatened.33

Extinctions have accelerated in recent years, as
homogenous production systems from the
industrial world replace more complex animal
farming all over.34 For instance, Holstein cattle
account for 90 percent of the North American
dairy population.35

On a global basis, animal products provide
about 15 percent of the energy and more than
30 percent of the protein.36 A combination of
urbanization, rising incomes, and the export 
of western diets has meant a fivefold jump in
meat consumption since 1950—from 44 mil-
lion to 232 million tons.37 Per capita consump-
tion has doubled over the same period—
although at 77 kilograms, average meat con-
sumption per person in the industrial world is
still three times that in the developing world.38
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Table 1: Global Livestock Populations, 
1961 and 2000

Population Increase
Species 1961 2000

(million) (percent)

Buffalo 88 167 90
Cattle 941 1,331 41
Ducks 194 886 357
Geese 36 235 553
Goats 348 714 105
Pigs 406 905 123
Sheep 994 1,060 7
Rabbits 101 475 370
Turkeys 131 240 83
Other 193 246 27

(billion)
Chickens 3.9 14.3 267

(billion)
Total 7.3 20.6 180

Source: FAO, FAOSTAT Statistics Database, <apps.fao.org>,
updated 27 October 2000.



Farmers planted 44.2 million hectares of trans-
genic crops in 2000.1 Also known as genetical-
ly engineered or genetically modified crops,
this area has soared 25-fold since 1996, the
first year of commercial plantings.2 (See Figure
1.) But the increase of 4.3 million hectares—
some 11 percent—between 1999 and 2000,
while still substantial, represents a dramatic
slowdown from 40-percent annual growth
between 1996 and 1999, indicating that public
concern over these crops may be affecting
planting decisions.3

In contrast to traditional plant breeding,
which can only mate closely related plant

species, biotechnology can move
genes between unrelated species,
including viruses, bacteria, and ani-
mals. This distinction has spurred
concerns that our understanding of

potential risks—from the creation of new food
allergies to unexpected ecological disruption
due to the spread of transgenic plants—is too
limited for the technology’s widespread use.4

Global planting of transgenic crops remains
highly concentrated in a number of ways: just a
few nations, a few plants, and a few crop traits
account for nearly all the global area. For
instance, the United States, Argentina, and
Canada together plant 98 percent of global
area—a situation that has not changed during
the past four years.5

Farmers in 13 nations planted transgen-
ics commercially in 2000, just one nation
more than in 1999 but up from six in
1996.6 (Many more nations contain field
tests of transgenic plants, but most govern-
ments in Europe, Asia, Latin America, and
Africa do not allow widespread cultivation.)

With 30.3 million hectares—68 percent of
global area—the United States remains the
top producer of transgenic crops.7 Plantings
in this country increased modestly in 2000,
the result of expanded area in soybeans, cot-
ton, and canola (rapeseed) and a contraction
in corn area.8 Some 54 percent of the soy-
bean plantings and 72 percent of the cotton
plantings in the United States are now trans-
genic.9 The corn area dropped by more than

2 million hectares—from one third to one
fourth of the total crop—the result of farmer
uncertainty about market acceptance and
reduced profitability due to low populations of
the pest targeted by the engineered corn.10

Argentina added 3.3 million hectares of
transgenic area in 2000, accounting for more
than three fourths of the global gain.11 A full
95 percent of Argentina’s soy crop is now trans-
genic, as is 20 percent of its corn crop.12

Canada’s farmers, on the other hand, planted 1
million fewer hectares of transgenic canola in
2000 than in 1999; still, half of Canada’s canola
fields have been planted with transgenics.13

China has just 1 percent of global transgenic
area, though plantings jumped by 66 percent in
2000, to a half-million hectares of transgenic
cotton—some 10 percent of national cotton
area.14 Of the remaining nine nations that have
any such crops, only South Africa and Australia
have more than 100,000 hectares.15 Bulgaria,
France, Germany, Mexico, Romania, Spain, and
Uruguay have a few thousand hectares each.16

Soybeans and corn continue to dominate
global transgenic area, accounting respectively
for 58 and 23 percent of the total.17 (See Figure
2.) The remaining 19 percent consists of cotton
and canola.18 For these four crops, transgenic
varieties now make up a sizable share of global
plantings. Thirty-six percent of global soybean
area is transgenic, as is 16 percent of cotton area,

Growth in Transgenic Area Slows Brian Halweil
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Figure 1: Global Area Planted to Transgenic
Crops, 1996–2000
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11 percent of canola, and 7 percent of
corn.19

Worldwide, three out of four hectares
with transgenics are devoted to crops engi-
neered to withstand spraying of weed-
killers.20 These herbicide-resistant crops,
used in conjunction with a herbicide pro-
duced by the same company, have domi-
nated since 1996. Bt-crops—varieties of
corn and cotton with a gene from the soil
bacterium Bacillus thuringiensis to churn
out an insecticide—cover 19 percent of the
total area.21 The remaining 7 percent of
transgenic area is planted in “stacked” vari-
eties, which contain both these traits.22

A number of market events in 2000 are
likely to affect future planting decisions—
which industry analysts see as flat to slow-
growing in the years ahead.23 In September,
an engineered variety of corn—Starlink—
only approved for livestock feeding because
of potential human allergies was detected in
brand name taco shells and hundreds of other
food items in the United States and abroad.24

The slip-up sent the seed manufacturer,
Aventis, and top food manufacturers on a mul-
timillion-dollar recall effort, while some
American farmers scrambled to find alternative
buyers when their harvest was rejected due to
contamination.25 Subsequent analysis found
other unapproved corn varieties in European
food items, pointing to the ubiquity of trans-
genics and questioning the feasibility 
of segregation.26

On the heels of the recall, Aventis
announced in November that it would divest
its agribusiness division (seeds and agrochemi-
cals), so that it could focus on currently more
profitable and acceptable medical and pharma-
ceutical applications of biotechnology.27 Several
other biotech leaders, including Pharmacia-
Monsanto and Novartis, completed a similar
transition last year.28

The transgenic seed market remains highly
concentrated, with 80 percent of the global area
planted in the varieties of a single company:
Monsanto (now a subsidiary of Pharmacia).29

The remaining acreage is shared by Aventis 

(7 percent), Syngenta (formerly Novartis and
AstraZeneca) and BASF (5 percent each), 
and Dupont (3 percent).30

Fierce debate continued on the potential
impact of transgenic crops on wildlife and pesti-
cide use.31 Farmers who have rapidly adopted
transgenic crops generally point to easier pest
control and sometimes reduced operating
costs.32 Use of these crops in the United States
has not significantly reduced pesticide applica-
tions on corn, cotton, or soybeans, however.33

In a conclusion viewed as reasonable by both
industry and critics, a study published in Science
in December indicated that there is insufficient
evidence to determine any positive or negative
impacts of such crops on the environment.34

Also in December, shortly after the
announcement of the sequencing of the human
genome, scientists sequenced the entire genetic
code of Arabidopsis, a common laboratory
plant.35 This milestone will boost scientific
understanding of genetic control over plant
traits—disease resistance, flowering date, and
cold tolerance, for instance—which will reduce
the cost and increase the speed and power of
genetic engineering.36

Herb-resistant
soybean (25.8 mill. ha.)

Herb-resistant
and stacked corn

(3.5 mill. ha.)

Bt-corn
(6.8 mill. ha.)

Herb-resistant
canola

(2.8 mill. ha.)

Bt, herb-resistant,
and stacked cotton

(5.3 mill. ha.)

Source: ISAAA

Figure 2: Global Transgenic Area by Crop, 2000
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Wheat/Oil Exchange Rate Skyrockets

Commodity Prices Weak
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In 2000, the average market oil price for the
year hit a 16-year high as annual wheat prices
continued on a downward trend.1 The number
of bushels of wheat needed to purchase a barrel
of oil, which can be thought of as the wheat/oil
exchange rate, jumped to a record 10 bushels
per barrel—reminding the world of the dramat-
ic shift in the terms of trade between oil and
wheat exporters since a time when the prices of
these commodities were equal.2 (See Table 1.)

At any time between 1950 and 1973, a
bushel of wheat could be traded in the world
market for a barrel of oil.3 The tripling of oil
prices in 1973 by the Organization of

Petroleum Exporting Countries
(OPEC) signaled the first major
shift in the exchange rate between
grain and oil, serving as a harbin-
ger of recurrent instability. The

effect of the price hike on key wheat-exporting
countries was tempered by a substantial rise in
grain prices due to the impact of unfavorable
weather on major crops.4 But then steadily ris-
ing oil prices in the late 1970s and a spike in
the early 1980s led to a wheat/oil ratio favoring
oil exporters.5

Oil is the leading source of energy in the
modern economy, providing some 40 percent of
commercial energy use.6 Grain output of 1,840
million tons, nearly a third of which is wheat,
satisfies global nutritional needs directly and is
a source of feed for livestock and produce.7

Because of the world’s heavy reliance on these
two commodities, price fluctuations in oil and
grain can directly affect the economic prospects
of many countries.

Oil and grain markets are linked. Rises in
energy prices increase the cost of petroleum-
based agricultural inputs like fertilizers and
pesticides, as well as fuels needed for tillage
and irrigation.8 The 11 OPEC nations, which
produce over 40 percent of the world’s oil, are
coincidentally all net importers of grain, and
thus have reaped the benefits of the rising
oil/wheat price ratio.9 Crude exports from the
Middle East and North Africa combined total
893 million tons, over half of global exports,
while more than 35 million tons of wheat are

brought into this dry region, accounting for
nearly a third of the world’s wheat imports.10

Thus the shifting oil/wheat price ratio shows a
transfer of wealth from the United States and
Western Europe, both heavy oil importers 
and wheat exporters, to oil producers in the
Middle East, Nigeria, Mexico, Venezuela, and
Indonesia.

In 2000, wheat cost $2.89 a bushel (in 1999
dollars), nearly one fifth of the price in 1974.11

The price decline over three decades can be
attributed to gains in production efficiency.12

Late last year wheat prices partially recovered
from decade lows, but not enough to raise the
estimated annual price.13 Worldwide, wheat
stocks have cushioned declining harvests, but
with world carryover cereal stocks falling over
the last few years, it might not be long before
grain prices begin to climb.14

As oil consumption grew at an average
annual rate of 2.6 percent over the past decade,
prices climbed and oil’s purchasing power
surged.15 In March 1999, OPEC nations agreed
to cut oil production, bringing output at least 
5 percent below 1998 levels and price increases
of 38 percent.16 Excluding Iraq, where produc-
tion rose by nearly a fifth because of changes in
U.N. sanctions, OPEC production during this
period declined 7 percent.17 Spot market prices
continued to inflate until they peaked in
September 2000 at $37 a barrel—the highest
since the weeks immediately following Iraq’s
invasion of Kuwait in 1990.18

The high prices propelled governments of
oil-importing nations to urge OPEC to increase
output.19 It also led motorists and others
dependent on oil to protest.20 Many nations,
including France, Italy, Malaysia, Thailand, and
the United Kingdom, were persuaded to cut
taxes on fuel or to provide energy subsidies.21

In an action unprecedented in times of peace,
the United States—the world’s largest oil
importer—dipped into its strategic petroleum
reserves amid election pressures and fear of
unreasonable winter heating costs.22

Environmentalists worried about the effects of
oil-burning on the world’s climate argued that
these steps send the wrong signal to OPEC.23

Wheat/Oil Exchange Rate Skyrockets Janet Larsen
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Wheat/Oil Exchange Rate Skyrockets

Without taxes to buffer the price of oil, OPEC
has a larger margin in which to raise oil prices,
and thus profits from the difference between
low production costs and high market prices.24

A 5-percent cut in oil production early in
2001 buoyed prices that had begun to decline
after a small increase in production, and few
analysts expect the average for the year to drop
much below $25.25 High demand for an inade-
quate supply of natural gas may elevate the
price of this alternate fossil fuel, prompting
industrial consumers and utilities to switch to
oil, helping to maintain lofty prices.26

The demonstrated sensitivity of fuel com-
modity prices to a small intentional reduction
in supply may foreshadow what will happen
when production of oil, a finite resource, is
inevitably reduced by depletion of reserves.27

Several estimates of the ultimately recoverable
oil supply show production peaking between
2007 and 2013, as long as consumption contin-
ues to increase at current levels of 1.5–2 per-
cent annually.28 New estimates by the U.S.
Geological Survey that incorporate a tally of oil
in and around current fields, as well as undis-
covered oil, see peaking being delayed beyond
2013, but only by a few additional years.29

Financial problems lie ahead for heavy oil-
importing countries like the United States,
which has already exploited almost half its
known reserves, unless reliance on fossil fuels
is reduced.30

In a September 2000 speech, U.N. Secretary
General Kofi Annan noted that developing
countries are hit hardest by rising oil prices.31

Leaders at the International Monetary Fund
and the World Bank echoed his sentiments,
stressing that the economic stability of the
entire world, including oil-producing nations,
is threatened by price fluctuations.32 Such
prospects serve only to reinforce governments’
need to free themselves from dependence on
fossil fuels and to invest in renewable systems,
such as wind power.

While recent changes in oil prices have been
due largely to agreements by key producers to
cut output, grain price fluctuations are influ-
enced primarily by weather. In the face of
uncertain climatic change and shrinking oil
supplies, the wheat/oil exchange rate will con-
tinue to tell us where the relationship between
the food and energy sectors is heading.

Table 1: The Wheat-Oil Exchange Rate,
1950–2000

Year Bushel of Wheat Barrel of Oil Bushels Per Barrel
(1999 dollars) (ratio)

1950 11.34 10.11 1

1955 9.59 10.07 1

1960 7.46 6.98 1

1965 7.14 5.77 1

1970 5.37 4.62 1
1971 5.76 5.58 1
1972 6.25 6.16 1
1973 11.88 8.29 1
1974 13.98 27.50 2
1975 10.62 27.63 3
1976 8.96 28.07 3
1977 6.54 28.42 4
1978 7.56 27.17 4
1979 8.74 34.08 4
1980 8.63 51.86 6
1981 7.99 53.76 7
1982 6.89 52.12 8
1983 6.51 43.90 7
1984 6.08 40.80 7
1985 5.26 37.78 7
1986 4.35 18.93 4
1987 4.14 23.66 6
1988 5.16 18.20 4
1989 5.80 21.30 4
1990 4.47 26.30 6
1991 4.09 21.06 5
1992 4.69 20.47 4
1993 4.25 17.70 4
1994 4.45 16.63 4
1995 5.15 18.09 4
1996 5.91 21.02 4
1997 4.47 19.51 4
1998 3.48 13.07 4
1999 3.05 17.72 6
2000 (prel) 2.89 28.46 10

Source: International Monetary Fund, International Financial
Statistics (Washington, DC: various years).



World market prices for all raw materials—for
fuel and nonfuel commodities, that is—have
been on a downward slide for more than two
decades.1 On average, nonfuel commodities
now fetch only about 46 percent as much as in
the mid-1970s.2 (See Figure 1.) Among these,
prices for tropical beverage crops—coffee, tea,
and cocoa—have taken the worst beating,
dropping to just one sixth their peak price in
1977.3 Food and fertilizer prices are at about
one fourth their 1974 peak.4 Metals, at half
their 1974 prices, and agricultural raw materi-
als—cotton, rubber, timber, and others—at
three quarters their 1973 top value, have done

better.5 Only crude oil has seen a
sustained upswing in recent years,
but nevertheless remains at about
half the zenith reached
in 1980.6

This trend is part of a larger, century-long
decline that was only briefly reversed in the
1970s.7 On average, nonfuel commodity prices
are now at only one third their 1900 level.8

Although crude oil prices have fared somewhat
better, in real terms they are no higher today
than they were in 1900.9

The World Bank projects prices for most
commodities to continue to be weak, and in
some cases volatile, in coming years.10 While
circumstances vary from one commodity mar-
ket to the next, the essence is that the ability to
produce these materials cheaply far outpaces
demand.

An abundance of natural resources would
appear to be a blessing. However, heavy depen-
dence on primary industries more often turns
out to be a curse. The extreme ups and downs
in commodity prices frequently trigger distort-
ing boom-and-bust cycles. And even when
prices are strong, resource-extractive industries
are not known to spawn diversified, balanced
economies. In fact, once a mine, forest, or the
nutrients of a tract of arable land are depleted,
extractive industries move on, leaving behind
a barren economic and environmental land-
scape.11

Any country or region that depends heavily
on resource extraction is susceptible to low or

volatile prices, but developing countries tend
to be far more vulnerable. Although a good
number of them have been able to diversify
their economies and increase the importance of
manufacturing and service industries in the last
few decades, many remain highly dependent on
the export of raw materials for their foreign-
exchange earnings.12

For some countries, particularly many in
sub-Saharan Africa, a single commodity
accounts for the bulk of foreign-exchange rev-
enues. In 1996, there were 23 nations that
derived 80 percent or more of their total export
income from one commodity; among them
were many oil exporters like Saudi Arabia,
Nigeria, and Angola, but also Mali (cotton) and
Rwanda (coffee).13 Another 21 countries
derived 60–80 percent from one commodity;
among them were Ethiopia and Uganda (cof-
fee), Uzbekistan (cotton), and Zambia (cop-
per).14 Finally, 21 more nations fell into the
40–59 percent range; this list included
Cambodia (timber), Côte d’Ivoire (cocoa), and
the Democratic Republic of Congo
(diamonds).15

Of course, falling export prices are less dam-
aging for a country if the prices of its imports
also decline. The “terms of trade” measure this
ratio. Developing countries experienced a sub-
stantial improvement in their terms of trade
during the 1970s, but saw them deteriorate in
the 1980s, remain relatively unchanged during
much of the 1990s, and decline again in the
last two years.16 While the terms of trade of oil
exporters improved in recent years, oil-import-
ing agricultural exporters are facing a severe
squeeze: in 2000 it took more than twice as
many bushels of wheat to pay for a barrel of
petroleum as just two years earlier, in 1998.17

Despite declining world market prices, the
total value of the global commodities trade
continues to rise, due to sharply higher vol-
umes of production and exports. The price for
palm oil, for instance, is less than half what it
was in 1970, but because the volume of pro-
duction grew eightfold, the total value of out-
put tripled.18 For rice, price erosion and
production gains cancelled each other out.19
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122 VITAL SIGNS 2001

Links: pp. 58,
62, 120



For coffee, copper, cotton, and iron ore, how-
ever, the decline in price outweighed gains in
production volume.20

From $835 billion worth (in 1999 dollars)
in 1970–71, global production of 22 key com-
modities grew 59 percent to $1.33 trillion by
1996–97 (the most recent year for which the
World Bank has compiled comparable data).21

Trade expanded twice as fast during this peri-
od, from $203 billion (25 percent of output) to
$444 billion (33 percent).22 Some 91 percent of
potash fertilizer produced worldwide is export-
ed. Other heavily trade-dependent commodi-
ties are cocoa (72 percent), palm oil (68
percent), aluminum (61 percent), crude oil (53
percent), and copper (41 percent).23

Beyond the dynamics of supply and demand
(and the ebb and flow of inventories), raw
materials prices are influenced by the develop-
ment of new technologies that may increase
supplies at lower cost, deliver greater end-use
efficiency, and allow the substitution of certain
raw materials in industrial and other applica-
tions (such as the substitution of synthetic rub-
ber for natural, of specialty plastics for
aluminum, or of fiber glass for copper).

For a short time in the 1970s, developing
countries managed to force prices
up through export cartels. But
divergent interests made such policy
coordination short-lived. And multi-
national companies have consider-
able leverage through their control
of large chunks of the raw materials
trade.24 In addition, commodity
prices today are strongly influenced
by rapidly expanding futures
exchanges in New York, Chicago,
London, Frankfurt, and Tokyo.25

One reason commodity prices
fell during the past two decades is
that many developing countries—
often on the advice of the
International Monetary Fund and
the World Bank—are trying to export more of
their resources, but end up competing head-on
with each other in pursuit of the same strategy.
Such export strategies were devised in order to

bring in revenues to service foreign debts, but
deteriorating commodity prices have made this
an elusive goal.26

In the quest for higher export revenues, one
risk is that the environment becomes a casualty
of stepped-up resource exploitation. The detri-
mental impact of mining and logging opera-
tions is obvious enough. But other raw
materials operations also carry increasing envi-
ronmental costs. Coffee plantations are a case
in point. The shift from small producers grow-
ing coffee plants in mixed-use, shaded plots to
industrial-scale cultivation leads to increasing
deforestation, loss of biodiversity, soil degrada-
tion, and water pollution (from higher fertilizer
and pesticide use). Farm workers risk pesticide
poisoning, and smaller-scale growers—that is,
many of the 20–25 million people involved
worldwide—are sometimes no longer able to
compete.27

Low commodity prices may be good news
for consumers, but they tend to weaken incen-
tives to use materials more efficiently and spar-
ingly. All things being equal, greater
consumption translates into greater negative
environmental impact.

Commodity Prices Weak
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Figure 1:  Nonfuel Commodity Prices, 1960–2000
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Migrants and Refugees on the Move

World’s Many Languages Disappearing

Religious Environmentalism Rises

Education Still Falling Short of Goals
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More than 150 million people—about 3 out of
every 100 human beings—were living outside
their country of origin as the new century
began.1 Add to that the number of “internal
migrants,” people who move mainly from rural
to urban areas inside their own nations, and
the total number of “people on the move”
could be as high as 1 billion.2 (See Table 1.)
Though not a new phenomenon, the current
movement of people both within and across
borders—forced or voluntary, legal or illegal—
is unprecedented in recent history, affecting the
economies, cultures, and environments of both
sending and receiving nations.

According to the International
Organization for Migration (IOM),
most migration occurs on the same
continent.3 People move from
Afghanistan to Iran or Pakistan, for

example, from Turkey to Germany, or from Sri
Lanka to India to escape persecution or to find
work.4 More than half of all international
migrants live in developing countries.5

China is one of the biggest source nations—
a conservative estimate places the number of
people who leave China each year at 400,000,
including 100,000 who move legally to the
United States, Australia, or Canada for work or
study.6 Estimates of China’s “floating popula-
tion,” or internal migrants, range between 100
million and 200 million people, but the true
figure is likely much higher, particularly as
more and more Chinese make the transition
from rural to urban life.7

The United States is the largest recipient of
foreign-born migrants—at the end of the 1990s,
more than 25 million nonnative citizens lived
in this country, accounting for nearly 
10 percent of the total population.8 About 1
million legal immigrants enter the United States
each year, while the number of “unauthorized”
immigrants is estimated at 300,000.9 Canada,
too, has one of the world’s highest intakes of
legal immigrants: 200,000 a year.10 Net legal
migration into Western Europe is about
400,000 people a year.11 Central and Eastern
Europe became major recipients of migrants in
the 1990s because of repatriation by former cit-

izens—more than a half-million repatriants
migrated there in 1997 alone.12 The area also
hosts approximately 1.5 million refugees and
1.8 million internally displaced persons.13

Political persecution, war, natural disasters,
employment, family reunification, and rural
poverty are among the incentives for people to
move. The “real motivator of migration,” says
security expert Thomas Homer-Dixon, “is the
gap between the potential migrants’ current
level of satisfaction and the level they expect to
attain in a new land. The larger the gap, the
greater the incentive to migrate.”14

War can be an important motivator to move.
In Guinea—one of the poorest but once one of
the most peaceful African nations—more than
a half-million refugees from Sierra Leone and
Rwanda flooded the region in the past decade
to escape violence.15 War has followed the
refugees, turning Guinea into a “free fire zone”
between rebel groups and the armies of the
three nations.16

Refugees—migrants who do not leave by
choice but who are forced out of their homes
by armed conflict, political persecution, or
environmental disaster—are particularly com-
pelled to cross international boundaries,
although it is typically only into a neighboring
country.17 As of January 2000 (the latest date
for which figures are available), more than 
22.3 million people were considered refugees,
asylum seekers, returned refugees, or internally
displaced persons by the U.N. High
Commissioner for Refugees—almost a million
more than a year earlier.18 Not included in that
figure are 4 million Palestinian refugees, and
the more than 21 million civilians who are
“internally displaced” because of armed con-
flict or persecution in their own countries.19

Roughly half of the world’s migrants are
women, creating a “feminization of
migration.”20 As these women work in facto-
ries—the maquiladoras, zonas francas, and
other foreign-owned textile and assembly
plants that dot Mexico, Central America, and
the Caribbean—or as domestic servants, their
specific needs have received little attention.
They are particularly vulnerable to discrimina-
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tion and physical or sexual abuse by employers
or family members. Paid less than men in the
workplace and without the same rights as
native workers, some of these mostly very
young women are forced into prostitution and
other illicit activities in order to survive.21

Many countries are tightening migration
rules, boosting the illegal trafficking of desper-
ate human beings. Worldwide, between
700,000 and 2 million women and children
each year are brought illegally into other
nations for sexual exploitation.22 Migrant
smuggling has become a highly professional
segment of organized crime, netting $7 billion
annually.23 Smugglers provide such services as
transportation, documentation, and sometimes
employment in a new country. No one knows
how many migrants pay smugglers to get them
from Iraq, northern Africa, China, or other
nations to Europe or North America. Nor is it
officially known how many people are smug-
gled without their consent from Southeast Asia,

Indonesia, and other developing regions as part
of the human slavery trade. But in both cases
the number is believed to be increasing.24

Economically, migration can help raise the
standard of living not only for the migrants
themselves but for the family members they
leave behind. Remittances—the earnings that
migrant workers send to their families back
home—are an increasingly important part of
the economies of developing nations.25 In
Senegal, as much as 80 percent of household
budgets comes from remittances, and in the
Dominican Republic, remittances exceed the
value of the country’s exports by 50 percent.26

Despite these economic benefits, countries
that migrants leave experience a “brain drain”
as their most talented members seek education
or employment outside their country of origin.
The World Bank estimates that during the
1990s, some 23,000 academics from Africa
alone emigrated each year in search of better
working conditions elsewhere.27

Migrants and Refugees on the Move
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Table 1: Selected Examples of People on the Move

Country/Region Migrant or Refugee Situation

Afghanistan Approximately 2.5 million Afghanis are considered refugees, and 500,000–750,000 are
internally displaced.

Africa Some 5.9 million Africans are internally displaced in Sudan, Rwanda, Sierra Leone, Somalia,
Kenya, and Liberia because of civil war and ethnic conflict.

Central and Hundreds of thousands of illegally trafficked migrants enter and leave Bosnia, Croatia, and
Eastern Europe Yugoslavia each year.

China More than 400,000 people leave every year for another country, and the rural-to-urban
“floating population” is estimated at 100–200 million.

India Some 50,000 Indians leave annually to live, work, or study in the United States, Canada,
Australia, or the United Kingdom.

Middle East Palestinians make up the single largest group of refugees, totaling about 4 million individuals.

Southeast Asia Fewer than half of the 250,000 East Timorese who fled their nation in 1999 because of politi-
cal turmoil have been able to return home.

United States Approximately 1.2 million new and documented immigrants—and thousands of illegal, 
and Canada undocumented people—enter North America annually.

Sources: U.S. Committee for Refugees, World Refugee Survey 2000 (Washington, DC: 2000); International Organization for
Migration, World Migration Report 2000 (New York: IOM and United Nations: 2000).



At least half of the 6,800 languages spoken
around the world today are expected to become
extinct by the end of this century.1 (See Table
1.) Bleaker projections suggest the loss may be
as high as 90 percent.2 An estimated
4,000–9,000 languages have already disap-
peared in the last 500 years as a result of wars,
genocide, bans on regional languages, and the
cultural assimilation of ethnic minorities.3

Only 250 languages—4 percent of the
total—are spoken by more than 1 million peo-
ple each.4 A handful of these now dominate the
world’s speech, with half the planet conversing
in the 15 most spoken languages.5 (See Figure
1.) Mandarin Chinese leads, with 885 million
speakers.6 Half of the top 10 languages are
European, although the continent has pro-
duced just 4 percent of all languages.7 As
English spreads through global media and mar-
kets, it is now spoken by more people as a sec-
ond language (350 million) than as a native
tongue (322 million).8

Some 6,000 languages are spoken by just a
tenth of the world.9 Indeed, nearly half of all
languages have fewer than 2,500 speakers.10

A mere eight countries are home to half the
world’s languages.11 Papua New
Guinea, with 832 languages, and
Indonesia, with 731, are the planet’s
linguistic heavyweights, followed by
Nigeria with 515 languages; India
with 398; Mexico, Cameroon, and
Australia with just under 300 each;
and Brazil with 234.12

Thus some of the most biologi-
cally diverse regions are also the
most linguistically rich. Islands, for
instance, have spawned unique
speeches as well as species because
of their physical isolation from larg-
er land masses.13 Amazingly, 110
different languages are spoken on
the tiny Pacific archipelego of
Vanuatu.14 Large countries with var-
ied terrain, ecosystems, and cli-
mate—India, Brazil, and the United
States, for instance—are also
hotbeds of both kinds of diversity.15

Just 600 of the world’s languages are consid-
ered “safe” from extinction, meaning they are
still being learned by children.16 About 90 per-
cent of Australia’s 250 Aboriginal languages are
near extinction.17 In the United States and
Canada, 80 percent of native tongues are no
longer being learned by younger generations.18

Only 6 out of 300 native languages spoken in
what is now the United States when Columbus
arrived in 1492 are still spoken by more than
10,000 people.19 Alaska’s Eyak has just one
remaining speaker, while Idaho’s Coeur
D’Alene has five; Catawba and Iowa both dis-
appeared in 1996.20

Although hundreds of South American lan-
guages were wiped out following the Spanish
conquest, the continent’s remaining 640 lan-
guages are derived from a rich diversity of lan-
guage stocks—93, compared with 6 stocks for
Europe and 20 for Africa.21 About 27 percent
of South America’s languages are near extinc-
tion, and four out of five are spoken by fewer
than 10,000 people.22 Smallpox, migration, and
cultural assimilation have displaced all but five
speakers of Chamicuro, spoken in the Peruvian
Amazon.23

World’s Many Languages Disappearing Payal Sampat
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Table 1: Status of World’s Languages, by Region

Region World’s Languages Share at Risk1

(number) (percent of total) (percent)

Asia 2,197 32 53

Africa 2,058 30 33

Australia and 1,311 19 93
Pacific

Americas 1,013 15
North America 78
South America 77
Central America 36

Europe 230 4 30

World 6,809 100 59

1 Languages with fewer than 10,000 speakers.
Sources: Distribution from Barbara F. Grimes, ed., Ethnologue: Languages of
the World, 14th ed. (Dallas, TX: Summer Institute of Linguistics, 2000); share at
risk from Daniel Nettle and Suzanne Romaine, Vanishing Voices: The Extinction
of the World’s Languages (New York: Oxford University Press, 2000), p. 40.



In Africa, 54 languages are believed
dead; another 116 are near extinction.24

And in Asia, despite 3 billion inhabitants,
more than half the languages are spoken
by fewer than 10,000 people.25 For exam-
ple, Brokskat in Kashmir has 3,000
speakers; Burmeso, native to Irian Jaya,
has 250 speakers; and Arta in the
Philippines is now spoken by just three
families.26 Roads, schools, and missionar-
ies have left just 100 speakers of Taiap,
an isolate spoken in the remote Papua
New Guinean village of Gupan; younger
generations speak pidgin English.27

Even as some European languages
gain global dominance, many others are
in decline. Manx, once spoken on the Isle
of Man, became extinct in the late 20th
century, as did Ubykh, a Caucasian language
with more consonants than any other—and
with over 50,000 speakers just a century ago.28

In Russia, where 90 percent of the population
now speaks Russian, 70 percent of native lan-
guages are near extinction.29

Fewer than 4 percent of languages have any
official status in their countries of origin.30

Governments often advocate a single language
as a way to foster national identity in ethnically
diverse places—often disparate villages unified
under colonial rule.31 East African govern-
ments have actively promoted Swahili, for
instance, overpowering languages such as
Zalamo in Tanzania and Alagwa in Kenya.32

Education in the dominant language often
means fewer children will learn their native
tongue. Until recently, the United States, for
example, made it a policy to run Native
American reservation schools in English.33

Although the disappearance of diverse lan-
guages is most devastating for communities
that are losing their unique voices and cultural
identities, it also has global significance.
Languages hold important clues to human his-
tory, helping to explain, for instance, ancient
migration routes between continents.34 Experts
believe Igo, a language with just 6,000 speakers
in southern Togo, may hold clues to West
African migration.35 And linguists lament the

fading opportunity to analyze the astounding
variations in grammar and speech structures.36

As in the case of species extinction, we may
not even know what we are losing: perhaps a
dozen of Papua New Guinea’s 830 languages—
many of which are unrelated to any other—
have been studied in any detail, for instance.37

Loss of linguistic diversity also diminishes
our understanding of biological diversity. Most
of the world’s languages are spoken in tropical
forests or islands, and have elaborate vocabu-
laries to describe the natural world. Native
Hawaiians named fish species for their breed-
ing seasons, medicinal uses, and methods of
capture.38 And in Papua New Guinea, native
languages have hundreds of unique names for
the many bird species on the island, whereas
pidgin English has just two.39

Despite this discouraging picture, a few lan-
guages are slowly making a comeback follow-
ing efforts by nonprofits, communities, and
governments. In 1999, four students in Hawaii
graduated from high school educated exclu-
sively in Hawaiian—the first to do so in the
100 years since U.S. annexation.40 The Celtic
language, Cornish, has been revived since its
last speaker died in 1777, and now has 2,000
speakers.41 And in the last century, Hebrew has
grown from a purely written form to Israel’s
national language, with 5 million speakers.42
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Over the past two decades, the global religious
community has become a powerful new force for
environmental change. The U.K.-based Alliance
of Religions and Conservation—a group that
promotes conservation efforts among the world’s
faiths—estimates that some 200,000 religious
communities worldwide are now involved in
some form of environmental activity.1 This
ranges from advocating sustainable resource use
to raising awareness of issues like biodiversity
loss, deforestation, and climate change.

Religious groups have also strengthened
their commitment to environmental protection
at the international level. Since the mid-1980s,
representatives of diverse faiths have issued
numerous calls for unified action toward
achieving a more sustainable relationship
between humans and the planet.2 (See Table 1.)

Many top religious leaders have become
staunch defenders of the natural world. Pope
John Paul II, considered the first “environmen-
tal pope,” has urged Catholics to reduce
resource consumption and warned farmers to
use ethical caution when embracing biotech-
nology.3 And Ecumenical Patriarch
Bartholomew—the spiritual leader of some 200
million Orthodox Christians—has launched an
official crusade against pollution, calling it a
“sin against creation.”4 His efforts to green the
church have included establishing an annual
day of prayer and action for the planet and
launching environmental training for priests.5

As a whole, the world’s religious communi-
ties have a significant stake in the planet’s
future. They include roughly five sixths of the
world’s population—some 2 billion Christians,
1.4 billion Muslims, 750 million Hindus, 700
million Buddhists, 16 million Sikhs, 13 million
Jews, and smaller groups like the Jains, Bahá’ís,
Shintos, and Zoroastrians.6 They also own or
oversee an estimated 5 percent of Earth’s land-
mass, including most green spaces in large
cities like Hong Kong, Istanbul, and Tokyo.7

Many of the world’s faiths are stepping up
efforts to protect this rich biological heritage.
Hindus in India, Jews in Israel, and Buddhists
in China and Thailand are expanding their tra-
ditional roles in managing green spaces, planti-

ng trees, or caring for sacred groves or animals.8

Other groups have adopted new activities in
light of changing environmental realities. The
Chinese Taoist Association, for instance, has
called on its 40 million members to stop using
endangered wildlife in traditional medicines.9

And India’s 300,000-strong Zoroastrian commu-
nity is launching a captive breeding program to
boost populations of griffon vultures, needed
for ritual disposal of the dead.10

Faith-based groups also play a valuable role
in spurring green markets and industry. The
United Methodist Church has been at the fore-
front of this in the United States, pledging to
phase out use of chlorine-free paper products
and investing some $22 billion of church assets
in ethical companies.11 The world’s Jain com-
munity, meanwhile, presents an annual award
to environmentally sound Jain businesses.12

And in Japan, the Shinto community has
agreed to purchase only sustainably grown
wood for its more than 80,000 shrines.13

The world’s religions are also taking action
on global warming. In November 2000, leaders
from nine major faiths pledged to reduce their
collective greenhouse gas emissions by 15 per-
cent by conserving energy in places of worship,
schools, and elsewhere.14 Meanwhile, in an
effort to promote energy alternatives, the
Church of Germany has installed solar power in
some 300 churches—while the U.S. Episcopal
Church recently held one of the first major con-
ventions powered by wind energy alone.15

Rising environmentalism among many peo-
ple of faith stems from a desire to restore bal-
ance to human-Earth relations and to counter
the moral and spiritual emptiness of a world
increasingly dominated by technology and con-
sumerism.16 At a more practical level, religious
institutions recognize that to remain relevant,
they need to harness some of the ethical or
moral energy that many people now devote to
environmental or social causes.17 This new
thrust appears to be working: in the United
States, attendance at environmentally focused
churches reportedly tripled in the mid-1990s.18

The world’s faiths are also uniquely posi-
tioned to expand environmental awareness
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through their vast educational and media net-
works.19 In many developing countries, religious
institutions provide up to 80 percent of school-
ing.20 The Kenyan Council of Churches has used
this clout to integrate environmental messages
into all levels of national Christian classes.21 And
the Bahá’í faith incorporates the environment
into all its educational and developmental
work—including special programming on its
radio stations in Latin America and elsewhere.22

Despite its new activist incarnation, reli-
gious environmentalism is firmly rooted in age-
old rituals, texts, and teachings.23 Many of the

world’s faiths share common views of the inter-
dependence of humans, the divine, and nature,
and lay out an ethic of harmony with the 
natural world.24 In practice, however, this 
relationship has not always benefited the
environment—Biblical references to human
“dominion” over nature, for instance, have 
justified calls for manipulation as well as for
benign stewardship.25 In contrast, Eastern reli-
gions like Buddhism or Hinduism have tended
to highlight the spiritual “oneness” of humans
and nature, encouraging respect for sacred
places and beings.26
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Table 1: Rising Environmental Commitment Among the World’s Religions

1986 World Wide Fund for Nature’s (WWF) 25th Anniversary, Assisi, Italy
At the first major meeting on religion and environment, WWF invited leaders from five major world
faiths to establish a common platform on the need to protect the planet.

1992 U.N. Conference on Environment and Development, Rio de Janeiro, Brazil
Religious representatives and other participants began efforts to frame an Earth Charter that sets forth
fundamental shared values and ethical principles for a sustainable way of life. The Charter was
revised throughout the 1990s for presentation at a Rio +10 Conference in 2002.

1993 Parliament of the World’s Religions, Chicago, United States
Nearly 200 religious and spiritual leaders signed “Towards a Global Ethic,” a groundbreaking docu-
ment stating shared ethical principles, including respect for life and the need for sustainability.

1995 Summit of Religions and Conservation, Windsor Castle, United Kingdom
Building on WWF’s earlier work, Prince Philip launched the Alliance of Religions and Conservation
(ARC) to work with nine major world faiths on developing practical conservation projects.

1996–98 Religions of the World and Ecology Conference Series, Harvard University, United States
During three years of discussions, more than 1,000 world scholars, religious leaders, and environmen-
talists explored how diverse religions view the natural world. In 1998, Harvard set up a Forum on
Religion and Ecology to further this work in public policy and education.

1999 Parliament of the World’s Religions, Cape Town, South Africa
Participants issued “A Call to Our Guiding Institutions,” an interfaith document urging key institu-
tions—including governments, industries, and civil society—to embrace “Towards a Global Ethic.”

2000 Sacred Gifts for a Living Planet Conference, Bhaktapur, Nepal
WWF and ARC brought together more than 500 delegates from 56 countries—representing 11 world
faiths—to jointly reaffirm their commitment to the environment, at the largest multinational and multireli-
gions forum ever. Many participants pledged to take specific actions dedicated to protecting the planet.

Sources: See endnote 2.



The share of the world’s adults who cannot
read or write has fallen nearly in half since
1970, which is welcome news, yet the number
of illiterate adults is now slightly higher than it
was then. (See Figure 1).1 Despite a commit-
ment by the international community in 1990
to expand access to education and eliminate
illiteracy by 2000, nearly one in six adults
today cannot read or write.2

Some 99 percent of illiterate people are
found in the developing world, with the
remainder in the poorest regions of the indus-
trial world.3 Africa has the highest illiteracy
rate of any region—about 40 percent of adults.4

But Asia has the largest illiterate population,
641 million people—nearly three quarters of
the global total.5 In the least developed
countries, nearly half of adults cannot read 
or write.6

In all regions, women are more likely than
men to be illiterate.7 The adult illiteracy rate
for women in developing countries is almost
twice as high as that of men.8 (See Table 1.) In
industrial countries, women account for 60
percent of the small population who cannot
read.9 Globally, since 1970 the number of illit-
erate women has increased slightly, while the
number of illiterate men has declined a bit.10

Education is important in global efforts to
achieve sustainable development for several
reasons. It has a strong link to
improved health: each additional year
spent by mothers in primary school
has been shown to lower the risk of
premature child death by some 8 per-
cent.11 It is also a powerful tool
against poverty: education raises pro-
ductivity, innovation, and output—
important ingredients for economic
prosperity—and it tends to reduce
economic inequality.12 Education is
an important strategy for population
stabilization as well, since educated
women tend to marry later and bear
fewer children.13 And in an increas-
ingly industrial world, where people
are often disconnected from nature,
education is indispensable for under-

standing the vital need to care for the natural
world.

A concerted effort to improve education
globally was launched by 155 nations in 1990
at the World Conference on Education for All
in Jontien, Thailand.14 In contrast to previous
meetings on education, which had focused on
levels of school enrollment, the Jontien confer-
ence emphasized quality of education, especial-
ly the importance of preschool, basic primary
education, and continuing education for adults.
Among its goals for 2000 was to achieve uni-
versal access to primary education and to halve
the global adult illiteracy rate.15

While the conference fell short of many of
its objectives, it is credited with advancing
global education on several fronts. The number
of children not enrolled in school dropped
from 127 million in 1990 to 113 million in
1998.16 The average share of national govern-
ment budgets devoted to primary education
increased in every region of the world except
Central Asia and Central and Western Africa.17

The number of students per teacher declined
slightly in most regions between 1990 and
1996.18 And adult illiteracy rates fell, even in
regions of greatest concern: India, for example,
brought its rate down by 10 percentage points
between 1991 and 1997.19

Still, much work remains to be done in pro-
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viding education for all. In Latin America, for
example, a quarter of children entering primary
school do not continue past the fifth grade.20

And in nearly half of Latin American countries,
10 percent or more of children in primary
school are repeating grades.21 These high rates
of dropout and repetition suggest that educa-
tional quality is lacking. And this can be
expensive: in the 1980s, children in Latin
America required 1.7 years, on average, to be
promoted to the next grade, a delay that cost
primary and secondary schools $5.2 billion.22

The challenge of getting children to school
and keeping them there is compounded in
Africa by the HIV/AIDS epidemic. Some 12
million children have been orphaned by the
disease—a figure projected to balloon to 42
million by 2010—and many of these children
lose access to schooling.23 The school enroll-
ment rate among orphans in the Central
African Republic is 39 percent, for instance,
compared with 60 percent nationwide.24 And
AIDS is ravaging the teaching corps as well.
The disease is responsible for 70 percent of
the deaths of teachers in Côte d’Ivoire, for
example.25 In the Central African Republic,
between 1996 and 1998 as many teachers died
of AIDS as retired.26 And in Zambia, 1,300
teachers died of AIDS in the first 10 months of
1998—equal to about two thirds of all teachers
trained annually.27

Despite the challenges, the
formula for educational success
is increasingly understood. In a
study of several nations and of
the Indian state of Kerala,
UNICEF found that countries
with strong educational systems
typically achieved universal pri-
mary enrollment early in their
development process, gave
emphasis to primary education
without tuition or fees, and
improved educational quality
while minimizing costs per stu-
dent, dropout rates, and repeti-
tion of grades.28 The study also
highlighted the benefits for girls’

enrollment of having female teachers, and the
advantages of instruction in a child’s mother
language.

UNICEF estimates that achieving its goal of
Education for All would require some $7 bil-
lion over the next decade.29 Many countries
demonstrated a willingness to increase educa-
tion funding in recent years, but this is not 
true across the board. Real public spending on
education has fallen by a third in Russia and 
by more than 75 percent in Azerbaijan,
Bulgaria, Georgia, and Kyrgystan, for example,
as these countries face tough economic chal-
lenges.30 Given the many benefits of a well-
designed educational system, such belt-
tightening could well strangle the economic
life it is trying to save.
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Table 1: Adult Illiteracy, 2000

Illiteracy Rate
Region Illiterate Population Total Male Female

(million) (percent)

Industrial 11 1.1 0.9 1.3
countries

Developing 865 26 19 34
countries

World 876 21 15 26

Source: Based on UNESCO, Statistical Yearbook 1999 Database,
<unescostat.unesco.org/en/stats/stats0.htm>, viewed 26 February 2001.



As nations seek affordable ways to care for
their elderly and poorest citizens, many are
turning to social security programs. Still, more
than half of the world’s people are not covered
by any formal social security protection today.1

In the industrial world, roughly 20 percent of
the work force is not covered.2 In the develop-
ing world, 50–90 percent of workers are not
covered, and even that figure is declining in
some regions, such as South Asia and sub-
Saharan Africa.3

Social security is one of the ways societies
attempt to support people who face individual,
social, or economic distress.4 Such aid is as old
as human communities, and civil statutes relat-
ed to social security go back at least to the
European Poor Laws of the sixteenth century.5

With the rise of industrial societies, govern-
ments began to establish formal programs to
insure individuals against economic upheaval
caused by debilitating sickness, old age, preg-
nancy, and other life events, and for the main-
tenance of children.6 While varying greatly in
quality and coverage, social security systems
are now found on all continents.

Formal social security programs—in con-
trast to informal family or community care—
take many forms. The most common is social
insurance, which is funded by workers,
employers, and sometimes government, using a
broad base of contributions to fund cases of
need as they arise.7 Social assistance, in con-
trast, consists of cash or in-kind benefits, usu-
ally funded by the government and provided
on a means-test basis, that help bring people’s
income up to a specified minimum level.8 And
social allowances are uniform benefits given to
particular categories of people, such as the
blind or disabled.9 Other programs include
mandated private savings, employer liability,
and health coverage.10

A 1999 study of 172 national social security
systems evaluated 860 program design features
against International Labour Organization min-
imum standards for social security, and then
ranked the national systems.11 (See Table 1.)
Evaluated design features included extent of
coverage, eligibility requirements, benefit lev-

els, and how well supplementary social security
strategies complemented a country’s principal
strategy.12 Not surprisingly, wealthy countries
generally ranked higher than poor ones, but
there were several notable exceptions.
Nicaragua, a low-income country, made it into
the second tier of nations, with a design score
about the same as the United Kingdom’s.13 The
United States finished in the third tier, tied
with Ecuador, because U.S. policy generally
leaves social security needs to employers and
individuals.14 And Kuwait, although rich in oil
wealth, has a very restrictive system and ends
up in the bottom tier.15

A country’s approach to social security
reflects its values. Most industrial countries
constructed safety nets in the twentieth century
primarily to protect their middle classes from
being thrown into poverty by disruptive life
events. In this they have been very successful.
Seniors, for example, once a very poor segment
in many industrial countries, now have a
poverty rate no greater than younger groups in
these societies.16 But social security systems in
most countries have largely ignored the needi-
est, such as the chronically unemployed or
those who work in the informal sector.17

Many social security programs are funded or
administered through the workplace. Globally,
the social security contributions from workers
and their employers in 1995 was 22 percent of
payroll, up from 17 percent 10 years earlier. 18

Contributions ranged from 8 percent of payroll
in the Pacific Islands to 39 percent in Eastern
Europe.19 Of the total contributions, employers
were responsible for nearly three quarters in
1995, and employees for just over one quarter.20

Several demographic and economic trends
will boost the cost of funding retirement pro-
grams in coming decades. The share of the
population over 65 years of age in industrial
countries is expected to increase from 14 per-
cent in 2000 to nearly 26 percent by 2050.21 In
developing nations, the equivalent figure is
projected to triple by then, to 15 percent.22

Meanwhile, working-age populations are
expected to grow more slowly, so the burden
on workers to provide for seniors will steadily
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increase.23 The number of workers per retiree
will fall by half in industrial nations over the
next 50 years—from 4.7 to 2.3—while in
developing countries it is expected to fall by
two thirds—from 12.2 to 4.3.24

Moreover, retirement periods are becoming
longer as life expectancies increase and as peo-
ple stop working at a younger age. In industrial
countries, the average length of retirement in
1950 was 11 years for men and 14 years for
women, but by 1990 this had reached 17 and
23 years, respectively.25 Partly as a conse-
quence, pension outlays in these nations grew
at twice the rate of gross national product in
the second half of the century. The pressure on
government budgets led 22 countries—half of
them wealthy nations, including Germany,
Japan, and the United States—to raise their
retirement ages between 1985 and 1995.26

Changing economies will also pose chal-
lenges for social security systems. Planners in
many governments have long assumed that all
workers would eventually work in large com-
panies, or at least in the formal sector.27 But in
rich and poor countries alike, more and more
workers are self-employed, work casually or in
the home, or have other insecure forms of

employment.28 To expand social security cover-
age will require looking beyond formal sector
employment to mutual aid societies, coopera-
tives, indigenous customs, and other non-state
sponsored social institutions.29

The growing pressures on social security
have led many governments to experiment with
privately based systems, which require workers
to invest a share of their salary in individual
retirement accounts. Chile adopted such a sys-
tem 20 years ago, and other Latin American
nations have embraced variants of the Chilean
system.30 Proponents claim that private invest-
ments will yield greater returns for workers,
increase domestic savings, and avoid the
prospect of excessive burdens on the next gen-
eration of workers.31 Opponents note that the
plans abandon the principle of risk pooling, a
staple of social insurance over the past century
under which risks are shared through redistrib-
ution of retirement income across recipients.32

Without risk pooling, privatized plans become
more an economic and social tool than a means
to achieve social security.33

Social Security Facing Challenges

VITAL SIGNS 2001 151

Table 1: Ranking of Social Security System Designs

Ranking, Based Number of Share of the 172 Surveyed 
on Design Score Countries Countries Social Security Systems

(percent)

Top 10 percent 19 9 West European, 3 East European, Israel, 11
(first tier) Armenia

Second 10 percent 38 12 East European, 8 West European, 3 Latin 22
(second tier) American, 5 Asian, 4 African, Canada, Iran

Third 10 percent 49 18 African, 16 Latin American, 5 Asian, 28
(third tier) 3 Middle Eastern, 2 East European, United States

Bottom 70 percent 66 More than half of Asia and the Middle East, 38
(fourth tier) nearly half of Africa, one third of Latin America,

all Pacific Island nations

Source: Derived from John Dixon, Social Security in Global Perspective (London: Praeger, 1999), pp. 217–31.
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