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his past year, while working on Vital
Signs 2007–2008, I read a quote that has
stayed with me for months. It’s from

Utah Phillips, an American labor organizer and
folk singer born in 1935. He said: “The earth 
is not dying. It is being killed, and the people
killing it have names and addresses.” 

The trends in Vital Signs 2007–2008 make it
overwhelmingly clear that while Earth itself is
almost certainly not dying, many of the planet’s
ecological systems are. And the names of the
people killing them include political leaders,
corporate executives, and millions of ordinary
people who are part of an unsustainable con-
sumer economy. It is increasingly clear that if
we follow our current path much longer it will
likely take Earth millennia to recover from the
devastation we have caused. One entity among
the thousands of threatened species and ecosys-
tems may not make it through this global
change: human civilization.

Don’t misunderstand me: the human species
will probably persevere, but when coastal flood-
ing drowns and displaces hundreds of millions,
when fisheries collapse, when freshwater
sources dry up, and when farmlands fail to pro-
duce enough food, will countries hold on to
sacred institutions such as democracy or the
right to free speech? Or will they sacrifice these
as ideals too impractical to maintain in such
troubling times? 

And yes, this is where we are heading. The
economy, like a cancer, is consuming the very
systems that we need to survive—as this year’s

Vital Signs demonstrates. A population of 6.5
billion people used the equivalent of 9.3 billion
tons of oil, which released 7.6 billion tons of
carbon emissions in 2005. Much of this oil, 
coal, and natural gas supported the consumer
lifestyle—literally fueling the nearly 900 mil-
lion vehicles on the roads and the 3.7 trillion
kilometers that passengers flew in planes in
2006, as well as keeping houses warm, lights
on, and factories running. Modern diets also
aggravated our impact: raising the livestock
needed to produce the 276 million tons of meat
consumed in 2006 was responsible for almost a
fifth of total greenhouse gas emissions. 

Each year the signs of an unraveling global
environment become a little clearer. Our activi-
ties raised the atmospheric levels of carbon
dioxide by 2.2 parts per million (ppm) in 2006,
bringing the total to 382 ppm—more than 100
ppm higher than pre-industrial levels. Does it
come as any surprise, then, that 2006 was the
fifth hottest year on record since 1880? Failure
to stabilize this planetary fever could trigger up
to 15 meters of sea level rise and possibly the
collapse of entire ecosystems, such as tropical
forests. Weather-related disasters are already hav-
ing dramatic impacts on society. In 2006, these
killed more than 16,000 people and affected the
lives of another 99 million. And climate change
is just one indicator of the threats we face. At
least 60 percent of ecosystem services are being
degraded or used unsustainably, according to
the Millennium Ecosystem Assessment. 

But this tragic future is not inevitable. The
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TECHNICAL NOTE

Units of measure throughout this book are metric unless common usage dictates otherwise. Historical pop-
ulation 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 in each edition, incorporating any revisions
by originating organizations.

Unless otherwise noted, references to regions or groupings of countries follow definitions of the Statistics
Division of the U.N. Department of Economic and Social Affairs.

Data expressed in U.S. dollars have for the most part been deflated to 2006 terms. In some cases, the orig-
inal data source provided the numbers in deflated terms or supplied an appropriate deflator. Where this did
not happen, the U.S. implicit gross national product deflator from the U.S. Department of Commerce was
used to represent price trends in real terms.

    



ur latest assessment of the world’s
“vital signs” reveals an important new
element of the “sustainability” crisis

now unfolding. Global energy and food markets
have collided over the past year, greatly increas-
ing pressure on the renewable resources that
nourish the economy. This collision between
two of the world’s largest and most essential
economic sectors will have complex repercus-
sions. One consequence is clear: unprecedented
stress on Earth’s land and water resources will
present difficult choices for policymakers for a
long time to come.

Rising incomes and changing diets in China
and other Asian countries have increased the
demand for livestock products. Global meat
production rose 2.5 percent to 276 million tons
in 2006, which in turn has increased the
consumption of corn, soybeans, and other agri-
cultural commodities used as animal feed.
China’s imports of soybeans from Brazil
doubled between 2004 and 2006, driven by a
combination of the growing need for animal
feed and falling water tables in northern China,
where most of its soybeans are grown.

At the same time, three years of high oil
prices, combined with growing concern about
energy security and climate change, have
fostered a booming market for biofuels—up 28
percent in 2006 alone. The United States is now
the world’s largest consumer of ethanol fuel,
most of it produced from corn, the country’s
most abundant crop. In 2006, 16 percent of the
U.S. corn crop went into ethanol production

and corn prices nearly doubled as a result.
High oil prices, advancing technologies, and

strong political support are expected to increase
demand for biofuels for many years. The world’s
automobile and truck fleet now numbers nearly
900 million, while the biofuels produced in
2006 were sufficient to run no more than 10 mil-
lion. The United States and Brazil will lead the
way in expanding that production in the years
ahead, but scores of other countries are planning
to introduce incentives for the use of biofuels.

The ecological risks of rising food and
energy demand became more apparent in 2006.
Palm oil—which is used for cooking and, more
recently, as a supplement to diesel fuel—became
a hot commodity in 2006, spurring entrepre-
neurs to clear tropical forests in Southeast Asia
in order to expand their palm plantations.

In the United States, the search for more
land to grow corn—the total corn acreage is
projected to rise 15 percent in 2007—may cut
into the Conservation Reserve, a federal
program designed to protect erosion-prone soils
from cultivation. And as U.S. farmers switched
from planting soybeans to planting corn, the
price of soybeans also rose, encouraging further
expansion of Brazil’s rapidly growing soybean
farms. Brazil is one of the few countries whose
agricultural frontier continues to spread, and
the biologically rich grasslands and forests on
the southern edge of the Amazon are now being
cleared to grow soybeans and other crops.

The energy and food economies are colliding
on many different fronts, but fossil fuel–driven

Preface
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climate change may be the most profound. The
Intergovernmental Panel on Climate Change
reported in early 2007 that global warming may
undermine agricultural productivity in many
regions—just when the need to replace fossil
fuels increases demand on agricultural resources.
And if a combination of climate change and for-
est clearing eventually destroys the Amazon
forest, the rainfall that nourishes some of the
world’s most productive food and energy crops
in central Brazil could be greatly diminished.

Vital Signs 2007–2008 highlights some of the
early responses that could help bring the food
and energy economies into more sustainable
balance. Changes in agricultural practices and
consumption patterns, for instance, are urgently
needed, since today’s agriculture is highly inef-
ficient in its use of energy and resources. No-till
cropping and reduced meat consumption, to
cite two examples, could go a long way toward
improving the sustainability of agriculture.

On the energy front, rising prices have
begun to spur investment in energy efficiency
and in a host of renewable energy technologies,
including wind power, which was up 26 per-
cent in 2006, and solar power, up 40 percent.
And more-sustainable approaches to biofuels
production are also under development; a
growing number of companies are investing in
technologies that can produce biofuels from
agricultural wastes and perennial grasses that
not only have a lower environmental impact
but can actually increase the amount of carbon
stored in soils. Changes in government incen-
tives will be needed, however, if the biofuels
industry is to make this transition before seri-
ous damage is done to the world’s forests and
agricultural lands.

The converging food and energy markets are
also beginning to have economic and social
impacts. From the feedlots of Kansas to the tor-
tilla markets of Mexico, people are complaining
about the rising price of corn. Food inflation is
expected to accelerate. And while the impact
may hardly be noticeable in industrial countries,
poor consumers in developing countries will
not be so fortunate.

We point out in the pages that follow that

the world is making progress—but still has a
long way to go—in reducing poverty and
achieving the other U.N. Millennium Develop-
ment Goals. Although the proportion of people
suffering from hunger worldwide has declined
modestly in the last decade, the number of
chronically malnourished people has risen to
more than 800 million. 

It may seem surprising, but rising agricul-
tural prices can have positive impacts as well.
Under the North American Free Trade Agree-
ment, Mexican farmers have suffered from a
flood of cheap, subsidized U.S. corn. Higher
prices may save some of Mexico’s small farms
and villages, which have been rapidly losing
population due to a weak agricultural economy. 

The energy industry is well known for its
tendency to generate great wealth for those
who own fossil fuels while leaving most people
behind. Whether energy derived from agricul-
tural resources will provide wider economic
benefits to society at large will depend on the
distribution of land and the structure of agri-
culture. These in turn depend on public policy
decisions that must be made soon. As one of
this year’s “vital signs” points out, large-scale
traders and processors increasingly dominate
agricultural markets and reap a disproportion-
ate share of the profits. That trend needs to be
reversed if the world’s poor are to benefit from
rising prices for agricultural products.

The collision of the food and energy
economies is another reminder of the powerful
forces that connect the human economy to
Earth’s ecological systems. Efforts to replace
limited fossil fuels are placing new demands on
biological resources—even as the continued
combustion of those fuels further weakens the
resource base by disrupting the climate. In the
dangerous period we’ve now entered, Planet
Earth’s vital signs require careful monitoring. 

Christopher Flavin
President
Worldwatch Institute
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Center-pivot irrigation in Colorado, United States

x Grain Production Falls and Prices Surge
x Soybean Demand Continues to Drive Production
x Meat Output and Consumption Grow
x Seafood Increasingly Popular and Scarce 
x Irrigated Area Stays Stable

For data and analysis on food and agricultural trends, including sugar consumption, 
pesticide trade, and fertilizer use, go to www.worldwatch.org/vsonline.
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In 2006, world grain production dropped to
1,994 million tons—a fall of about 55 million
tons, or some 2.7 percent, from the previous
year.1 (See Figure 1.)

Economists, hunger activists, and agricul-
tural researchers track world grain production
because people still primarily eat foods made
from grain. On average, humans get about 48
percent of their calories from grains, a share
that has declined just slightly from 50 percent
over the last four decades.2 Grains, particularly
maize (corn) in conjunction with soybeans,
also form the primary feedstock for industrial
livestock production.

Global grain production per person dropped
from 318 kilograms in 2005 to 305 kilograms
in 2006.3 (See Figure 2.) But output per person
varies dramatically by region. For instance, it
stands at roughly 13,000 calories per day in the
United States, most of which is fed to livestock,
compared with 2,700 calories in China and just
670 calories in Zimbabwe.4 (One kilogram of
grain contains about 3,500 calories.) 

Production of the three major grain crops—
wheat, corn, and rice—all declined in 2006, 
as the world’s major growing areas suffered
poor weather.5 Wheat output in 2006 stood 
at roughly 592 million tons, down almost 33 
million tons—5.3 percent—from 2005.6 This 
is the largest reduction since 1994 and was 
provoked by severe drought and heat across
Australia and in Europe’s wheat belt, as well as
unseasonably cold dry weather during planting
time in North America and the Black Sea
region.7 Global stocks of wheat declined by 
16 percent since 2005, corn stocks were down
nearly 20 percent, and total stocks, including
rice, dropped by 17 percent.8 (See Figure 3.)

Typhoons, drought, flooding, diseases, and
insect attacks marred the 2006 rice crop across
Asia.9 Global production fell to 421 million tons,
slightly down from 422 million tons in 2005.10

In India, the 2006 monsoon season, which
ended in September, was erratic; several impor-
tant rice-producing states, such as Assam, Tamil
Nadu, and Uttar Pradesh, received less than the
normal amount of precipitation, while rainfall
was above average in Orissa.11 Crops in China

were also affected by droughts, floods, and dis-
ease problems, which kept production nearly
the same as in 2005 despite larger plantings.12

The world corn crop in 2006 was estimated
at 694 million tons, 2.2 percent below the pre-
vious year, due to smaller crops in Argentina,
South Africa, and the United States—which
alone is responsible for 40 percent of the global
crop.13

At the same time, global demand for corn
jumped due to the rapid expansion in corn-
based ethanol production, primarily in the
United States. The amount of corn used for
ethanol there has grown from just 6 percent of
domestic production in 2000 to an estimated 
20 percent in 2006, or roughly 55 million tons,
about the same amount as is exported.14 There
are currently 110 ethanol plants operating in 
20 states across the country, with 79 additional
plants under construction, which will more
than double national capacity.15

By late 2006, rising demand combined 
with the poor grain harvests in key producing
nations to push world grain prices to their
highest levels in a decade.16 In November, the
U.S. hard wheat export price averaged $219 
a ton, up about one third from the previous
year.17 The U.S. export price for No. 2 yellow
maize averaged $164 per ton, up about 70 per-
cent from the previous year.18

In the case of corn and wheat, these high
prices will likely encourage farmers to plant
more land in crops in 2007. But most analysts
suspect that if the use of corn for ethanol con-
tinues to grow at the current pace, it may take
more than one good crop season for prices to
retreat significantly from their current highs.19

According to the latest Food Outlook from
the U.N. Food and Agriculture Organization,
global expenditures on imported foodstuffs in
2006 could reach a historic high of $383 billion,
more than 2 percent above the previous year’s
level.20 Import bills for developing countries are
expected to have been almost 5 percent higher
in 2006, mainly as a result of price increases
rather than an increase in the actual volume of
food imports.21 Higher prices will force many
countries to cut back on food imports.

Grain Production Falls and Prices Surge Brian Halweil
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World Grain Production, 
1961–2006

Year Total Per Person

(million tons) (kilograms)

1961 805 261

1965 914 273
1966 992 290
1967 1032 296
1968 1065 299
1969 1073 295
1970 1087 293
1971 1194 315
1972 1156 299
1973 1246 316
1974 1216 303
1975 1241 304
1976 1348 325
1977 1333 315
1978 1454 338
1979 1413 323
1980 1418 319
1981 1496 331
1982 1552 337
1983 1478 316
1984 1632 343
1985 1665 344
1986 1678 340
1987 1618 323
1988 1565 307
1989 1700 328
1990 1779 337
1991 1717 320
1992 1798 330
1993 1727 313
1994 1777 317
1995 1715 302
1996 1883 327
1997 1903 326
1998 1891 319
1999 1882 314
2000 1861 306
2001 1909 310
2002 1844 296
2003 1891 300
2004 2055 322
2005 2049 318
2006 (prel) 1994 305

Source: FAOSTAT.

Figure 2. World Grain Production Per Person, 1961–2006

Figure 3. World Grain Stocks, 1960–2006
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The world soybean harvest reached a record
214 million tons in 2005, the latest year with
data, an increase of 4.4 percent from 2004.1

(See Figure 1.) The United States, Brazil, Argen-
tina, and China accounted for 90 percent of
that output.2 (See Figure 2.)

The United States is the largest producer of
soybeans, with an output of 83.4 million tons
in 2005.3 Over the past 25 years, however, its
market dominance has eroded.4 The United
States produced 60 percent of the world’s
soybeans in 1980 but only 39 percent in 2005.5

The country’s declining role as an exporter can
be traced to increased competition with South
American producers, growing domestic compe-
tition with corn, the production of biodiesel,
and the resistance in some markets to geneti-
cally modified (GM) soybeans.6

Soybeans enrich the soil with nitrogen,
which can then be used by other plants, making
them beneficial for crop rotations.7 In the
United States, this has usually meant planting
soybeans and corn in alternating years. But
high demand for corn for ethanol production
and distiller’s grains (a high-protein animal
feed) has driven many farmers to plant two
years of corn for every year of soybeans.8 This
in large part explains the 7-percent decline in
total U.S. soybean harvested area in 2005.9

Globally, however, harvested area stayed stable
at 92 million hectares.10 (See Figure 3.) 

Brazil produces a quarter of the soybeans
worldwide and in 2003 became the largest
exporter.11 Its success in this field is largely due
to vast tracts of undeveloped land.12 The 11
states of the center-west and Amazonia regions,
which include the cerrado—the world’s most

diverse savanna—and large portions
of the Amazon rainforest, doubled
production from 2000 to 2005.13

Production in Argentina is growing even faster,
with an increased output of 216 percent since
1995.14 Rapid South American soybean expan-
sion is creating mono-crop plantations at a rate
that endangers 22 million hectares of tropical
forest and savanna in the next 20 years.15

Global growth in wealth and in industrial
agriculture has resulted in greater consumption

of meat and convenience foods, raising demand
for soybeans as animal feed and as soybean oil
(the most widely used vegetable oil).16 Soybean
meal, the protein-rich solid produced in the
soybean crushing and oil extraction process,
accounts for 65 percent of the world’s protein
feed.17 The majority of soy meal is used for ani-
mal feed, including 98 percent in the United
States.18

Increased reliance on soy meal for industrial
agriculture to supply China’s huge and increas-
ingly urban population, coupled with the grow-
ing scarcity of agricultural land, has made
China reliant on imported soybeans.19 Even
though soybean cultivation began in China
5,000 years ago, in 2005 the country imported
74 percent of its soy.20 After entering the World
Trade Organization in 2002, China reduced
trade restrictions and doubled its imports to
21.4 million tons in 2003—accounting for 55
percent of its consumption.21 Soy meal demand
in China and in Southeast Asia is reliant on
poultry production, so success in controlling
avian flu is expected to lead to further demand
increases.22

Genetically modified soybeans were
introduced to the market in 1996 to be resistant
to the pesticide glyphosate, commonly sold as
Roundup.23 In 2005, “Roundup Ready” soy-
beans accounted for 87 percent of the crop in
the United States and 98 percent in Argentina.
Similarly, GM soybeans accounted for 41 per-
cent of Brazil’s harvested area—an 88 percent
increase from 2004.24 Though the European
Union was the top soy meal importer in 2005,
it imports very little soybean oil for human
consumption because of mandatory GM label-
ing and public stigma surrounding genetic engi-
neering.25

Sustained demand increases are expected 
for soybeans for animal feed, vegetable oil, and
biodiesel, with a projected growth of 60 percent
by 2025.26 In 2005, soybean oil accounted for
92 percent of the 250 million liters of biodiesel
made in the United States, a recent use that is
bound to grow as Americans turn to biofuels to
replace imported oil.27 Similarly, 59 percent of
Brazilian biodiesel came from soy.28

Soybean Demand Continues to Drive Production Sean Charles
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World Soybean Production,
1961–2005

Year Production

million tons

1961 27

1965 32
1966 36
1967 38
1968 41
1969 42
1970 44
1971 46
1972 47
1973 59
1974 53
1975 64
1976 57
1977 74
1978 75
1979 89
1980 81
1981 89
1982 92
1983 79
1984 91
1985 101
1986 94
1987 100
1988 94
1989 107
1990 108
1991 103
1992 114
1993 115
1994 136
1995 127
1996 130
1997 144
1998 160
1999 158
2000 161
2001 178
2002 181
2003 191
2004 205
2005 214

Source: FAO.

Figure 2. Soybean Production, Top Seven Countries, 2005

Figure 3. World Soybean Harvested Area, 1961–2005
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In 2006, meat production increased 2.5 percent
to an estimated 276 million tons; output is
expected to rise another 3 percent in 2007 to
285 million tons.1 (See Figure 1.) Developing
countries produced more meat and dairy prod-
ucts than industrial countries for the first time
in 1995.2 At least 60 percent of meat in 2006
was produced in developing nations.3

Consumption of meat and other animal 
products also continues to grow. While 43 
kilograms of meat are produced annually per
person at the moment, however, meat con-
sumption still varies widely by region and
socioeconomic status.4 In the developing world,
people eat about 32 kilograms of meat per year,
compared with almost 85 kilograms per person
in the industrial world.5 (See Figure 2.)

Due mainly to the spread of avian flu and
the culling of birds and burning of meat, global
poultry output rose only slightly in 2006 to
approximately 83 million tons, roughly a 1-per-
cent increase from the preceding year.6 Beef
output rose by 2.5 percent, with nearly 66 mil-
lion tons produced in 2006.7 The United States
is the largest beef producer, although develop-
ing nations account for 55 percent of the total.8

Pork production grew by 3 percent to 108
million tons, more than any other meat.9 (See

Figure 3.) This increase is likely due
to shifting meat consumption
patterns in Asia as people switch

from chicken to pork due to concerns about
avian flu.10 China continues to be the world’s
largest producer of pig meat, but several South
American nations, including Brazil—which
accounts for nearly 70 percent of pork output
in the region—as well as Chile and Mexico, are
increasing their production facilities.11

Much of the growing demand for animal
products is being met by large-scale intensive
industrial systems (factory farms).12 These
facilities rely on commercial breeds of livestock,
usually pigs and chickens, that have been bred
to gain weight quickly on soybeans and corn.
Factory farms are very crowded and confine
animals in close quarters. Many of the world’s
17 billion hens and meat chickens are given an
area less than the size of a sheet of paper to live

in, while cattle in feedlots often stand knee-
deep in manure and arrive at slaughterhouses
covered in feces.13

These operations are increasingly located in
or near urban markets in developing countries,
making cities the center of industrial meat pro-
duction. Although city dwellers have kept live-
stock for centuries to help deal with urban
waste as well as to provide income and food,
industrial operations can create a host of envi-
ronmental and public health problems, includ-
ing the spread of diseases such as avian flu.14

Livestock are also the “single largest anthro-
pogenic user of land,” according to the Food
and Agriculture Organization.15 Meat produc-
tion accounts for 70 percent of all agricultural
land and 30 percent of the land surface of the
planet.16 In the Amazon, 70 percent of
previously forested land is occupied by pastures
for cattle and much of the remaining 30 percent
is used to grow soybeans and other feed crops.17

In addition, livestock are responsible for 18
percent of greenhouse gas (GHG) emissions (as
measured in carbon dioxide equivalent), which
is higher than the share contributed by cars and
sport utility vehicles.18 And livestock account
for 37 percent of emissions of methane, which
has more than 20 times the global warming
potential of carbon dioxide, and for 65 percent
of nitrous oxide, another powerful GHG, most
of which comes from manure.19

Livestock are major water users and
polluters as well. The irrigation of feed crops
for cattle accounts for nearly 8 percent of global
human water use.20 Compounding the contami-
nation of rivers and streams from the runoff of
manure from feedlots, livestock waste can con-
taminate soil and groundwater with a cocktail
of hormones, pesticides, and antibiotics used 
in factory farms.21 One way to prevent some of
these problems is by raising livestock in areas
with enough land to handle the waste from
large operations. Thailand, for example, has
levied high taxes on poultry production within
a 100-kilometer radius of Bangkok while
exempting farmers outside that zone.22 Over
the last decade, poultry production near
Bangkok dropped significantly.23

Meat Output and Consumption Grow Danielle Nierenberg
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World Meat Production,
1961–2006

Year Total Per Person

(million tons) (kilograms)

1961 71 23.1

1965 84 25.2
1966 88 25.7
1967 92 26.4
1968 95 26.7
1969 97 26.7
1970 100 27.1
1971 105 27.6
1972 108 27.9
1973 108 27.5
1974 114 28.4
1975 116 28.3
1976 118 28.5
1977 122 28.9
1978 127 29.6
1979 133 30.3
1980 136 30.7
1981 139 30.7
1982 140 30.4
1983 145 30.9
1984 149 31.3
1985 154 31.8
1986 160 32.4
1987 165 32.8
1988 171 33.5
1989 174 33.5
1990 180 34.1
1991 184 34.3
1992 188 34.5
1993 192 34.8
1994 199 35.4
1995 205 36.0
1996 207 35.9
1997 215 36.9
1998 223 37.7
1999 230 38.3
2000 234 38.4
2001 238 38.6
2002 245 39.3
2003 249 39.5
2004 258 40.6
2005 269 41.9
2006 (prel) 276 43.0

Source: FAO.

Figure 2. World Meat Production Per Person and  
                Consumption Per Person in Industrial and  
                 Developing Countries, 1961–2006 

Figure 3. World Meat Production by Source, 2006
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People around the world ate about 156 million
tons of seafood in 2004, the last year for which
there are data.1 This is a relatively large jump
from the preceding year—almost 9 million
tons—about half of which was satisfied by a
rebound in certain wild fish populations, with
the other half representing continued rapid
growth in fish farming.2 (See Figure 1.) (Since
seafood is generally consumed fresh or within a
few months of being caught, statistics on con-
sumption and production are nearly identical.)

Since 1950, seafood consumption has
jumped almost eight times.3 This rise in global
consumption comes even as seafood becomes
scarcer. In 2006, scientists tracking historical
changes in the world’s major fish populations
estimated that all major fish stocks could be
commercially extinct—less than 90 percent of
their historic levels—by the middle of this cen-
tury if current trends continue.4

On average, each person ate three times as
much seafood in 2004 as in 1950 (see
Figure 2)—but the amount and type of
seafood consumed vary widely.5

The Chinese consume about a fifth of the
world’s seafood, eating per person roughly five
times as much seafood as they did in 1961.6

Total Chinese fish consumption has increased
more than 10-fold in that time.7 (See Figure 3.)
Over the same period, U.S. seafood consump-
tion jumped 2.5 times.8 The Japanese consume
the most seafood per person, about 66 kilo-
grams each year.9 In Europe, the average person
eats about 26 kilograms a year, slightly more
than the average Chinese does.10

For people in wealthy nations, seafood is an
increasingly popular health food option; given
its high levels of fatty acids and trace minerals,
nutritionists recognize it as essential to the
development and maintenance of good neuro-
logical function, not to mention reduced risk 
of cancer, heart disease, and other debilitating
conditions.11 In poorer nations in Asia, Africa,
and Latin America, people are also eating more
fish, if they can afford it or can fish for it them-
selves.12 For more than 1 billion people, 
mostly in Asia, fish supply 30 percent of the
protein they consume, compared with just 6

percent worldwide.13

Consumers in Europe, the United States,
and Japan favor larger, predatory fish, like tuna
and cod, the populations of which are most
endangered.14 Most salmon and shrimp, two
other popular items, are now raised in farms
that use several times more fish as feed than
they actually produce.15

In contrast, poorer people tend to depend 
on smaller fish that are lower on the food chain,
including herbivorous farmed fish like catfish,
carp, and tilapia, as well as oysters, clams, 
mussels, and sea vegetables.16 In China, which
raises 70 percent of the world’s farmed fish, fish
farming accounts for nearly two thirds of total
fish consumption and is dominated by such
herbivorous species.17

With the depletion of wild fish schools, vir-
tually all of the growth in the global catch today
comes from farmed fish.18 Whereas wild harvests
have stagnated over the last 10 years, fish farm-
ing’s output has more than doubled to 59.4 mil-
lion tons, accounting for nearly 40 percent of
the global harvest.19

Although farmers have been raising herbivo-
rous fish in ponds for millennia, the relatively
recent move toward raising tuna, salmon, striped
bass, shrimp, and other carnivores in pens con-
sumes a growing share of the world’s fish. Species
like anchovy, herring, capelin, and whiting are
reduced to feed for animals or fish farms. In
1948, only 7.7 percent of total landings turned
into fishmeal and fish oil.20 Currently, 37 per-
cent of global marine landings—about 32 mil-
lion tons a year—is reduced to feed, elimin-
ating an important historical and future source
of human sustenance.21

Fish also sustain people as a livelihood,
employing about 38 million people world-
wide.22 Of these, 95 percent are smaller fishers
and fish farmers in Asia and Africa.23 Smaller
vessels employ more people per ton of fish
caught, and they also wield more exacting and
less damaging fishing tools—hand lines rather
than nets dragged across the bottom—a charac-
teristic that will be important as countries try 
to maintain their fishing communities even as
there are fewer fish to catch.24

Seafood Increasingly Popular and Scarce Brian Halweil
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World Fish Catch and
Aquaculture, 1950–2004

Year Catch Aquaculture

(million tons)

1950 19 1

1955 27 1

1960 35 2

1965 49 3

1970 64 4
1971 64 4
1972 60 4
1973 60 5
1974 63 5
1975 63 5
1976 66 5
1977 65 6
1978 67 7
1979 68 7
1980 68 7
1981 70 8
1982 72 8
1983 72 9
1984 78 10
1985 79 11
1986 85 13
1987 86 14
1988 89 16
1989 90 16
1990 86 17
1991 85 18
1992 86 21
1993 88 24
1994 93 28
1995 94 31
1996 95 34
1997 96 36
1998 89 39
1999 95 43
2000 97 46
2001 94 49
2002 95 52
2003 92 55
2004 96 59

Source: FAO.

Figure 2. World Fish Harvest Per Person, 1950–2004

Figure 3. Seafood Consumption in Top Four Countries or 
                Regions, 1961 and 2003
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In 2003, the latest year with data, the world’s
irrigated area stagnated at about 277 million
hectares—150,000 hectares less than in 2002.1

(See Figure 1.) The annual expansion rate of
world irrigated land has fallen from an average
of over 2 percent from 1961 to 1992 to around
1 percent from 1993 to 2003.2 Irrigated area per
person in 2003 stood at 0.044 hectares, 7
percent below the 1978 peak.3 (See Figure 2.) 

Irrigation is distributed unevenly around the
world: 42 percent of arable land in Asia was
irrigated in 2000, while in sub-Saharan Africa
the figure was only 4 percent.4 Irrigated areas 
in China, India, Pakistan, and the United States
account for half of the world total, but China
and India each have almost 20 percent.5 (See
Figure 3.) In 1992, India passed China as the
country with the most irrigated land.6

Irrigated area accounted for only 20 percent
of total arable land in 1997–99, yet farmers
worldwide harvested 40 percent of all crops and

nearly 60 percent of cereals from
these lands.7 In China, the 45
percent of agricultural land that is

irrigated produced 75 percent of the nation’s
food in 2002.8 By 2030, 70 percent of world
cereal grains will come from irrigated land.9

The worldwide slowdown in irrigation
expansion has several sources. For one, it is
becoming more expensive for farmers and gov-
ernments to put in new irrigation because of
rising costs of investment in irrigation systems
and difficulties developing new sites.10 But the
two major constraints on expansion are soil
salinization—a particularly acute problem in
semiarid areas when salts build up in the soil 
as irrigation water evaporates—and shortages
of irrigation water, which are driven by both
aquifer depletion and competition for water.11

An estimated 20–30 million hectares of world
irrigated land have been degraded by the accu-
mulation of salts.12

The overpumping of groundwater for irriga-
tion is now a widespread problem.13 The num-
ber of tubewells supplying underground water
to irrigated land has grown rapidly in the last
40 years in India, China, Pakistan, Mexico, and
many other countries.14 Groundwater levels in

large areas in India and China are estimated to
drop 1–3 meters each year, allowing saltwater
to intrude into aquifers, raising pumping costs,
and causing land subsidence.15

Agriculture accounted for nearly 70 percent
of the world’s use of fresh water in 2000,
although in Asia and the Pacific region the fig-
ure was as high as 90 percent.16 Nevertheless,
more irrigation water continues to be trans-
ferred to nonfarm uses because of the rapidly
growing demands of industries and cities.17 Yet
in China, irrigation’s share of total water use
dropped from 85 percent in 1980 to 64 percent
in 2005.18 More municipal and industrial
wastewater is reused for irrigation, although
this raises significant environmental and health
concerns when the wastewater receives little or
no treatment.19

Climate change also threatens irrigation by
shifting world rainfall patterns, changing river
flows, raising sea levels, and intensifying hurri-
canes and monsoons.20 Irrigated areas that rely
on water from mountain snowmelt are at partic-
ular risk.21 In South Asia, accelerated glacial melt
and reduced rainfall pose problems for the major
local crops, such as paddy rice and wheat.22

More than half of the irrigation water removed
from rivers and aquifers disappears before bene-
fiting a crop, either wasted through evaporation
and inefficient irrigation practices or recharged
to groundwater.23 In Asia, the widespread use
of pump irrigation is believed to create natural
incentives for farmers to be more careful in
water management, as they have to pay for
energy even though the water is free.24

Low-cost treadle pumps and small mechani-
cal pumps have been introduced in South Asia
and Africa to help poor farmers get access to
irrigation.25 Drip irrigation is a more efficient
technology than flooding and sprinklers, reduc-
ing water use by 30–70 percent and increasing
crop yields by 20–90 percent.26 In Kenya, a type
of bucket drip irrigation kit costing some $15
has been used for irrigation of small plots of
vegetables and fruit trees, generating monthly
revenue of about $20.27 Planting more water-
efficient grains can also help reduce water use.28

Irrigated Area Stays Stable Ling Li
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World Irrigated Area,
1961–2003

Year Area

(million hectares)

1961 139
1962 142
1963 144
1964 147
1965 150
1966 153
1967 156
1968 160
1969 164
1970 168
1971 171
1972 175
1973 180
1974 184
1975 188
1976 192
1977 196
1978 204
1979 207
1980 209
1981 213
1982 215
1983 219
1984 223
1985 225
1986 228
1987 229
1988 232
1989 239
1990 245
1991 249
1992 255
1993 258
1994 260
1995 264
1996 266
1997 270
1998 271
1999 274
2000 276
2001 275
2002 277
2003 277

Source: FAO.

Figure 3. Irrigated Area in Selected Countries, 1961–2003 

Figure 2. World Irrigated Area Per Thousand People, 
                 1961–2003
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Energy delivery in a Mumbai slum, especially important during the monsoon when firewood is soaked.

x Fossil Fuel Use Up Again
x Nuclear Power Virtually Unchanged
x Wind Power Still Soaring
x Solar Power Shining Bright 
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x Carbon Emissions Continue Unrelenting Rise
x Weather-related Disasters Climb
x Ozone Layer Stabilizing But Not Recovered
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Global oil use rose by 1 percent in 2006, down
from a 1.6-percent increase in 2005 and a near-
record 3.9-percent rise in 2004.1 Global oil con-
sumption reached 3.9 billion tons in 2006.2

(See Figure 1.)
North America and Asia remain the world’s

leading oil users, at 25.3 million barrels and
21.4 million barrels a day in 2006, respectively.3

The United States drained 20.7 million barrels
of oil daily—24 percent of the global total.4 Yet
U.S. gasoline use dropped by about 1 percent
from the previous year as consumers reacted to
higher prices.5 Other top consumers include
Europe at 16.1 million barrels daily, China at
7.2 million barrels a day, and the Middle East at
6.5 million barrels daily.6

Oil prices rose for the fourth consecutive
year due to continued production declines in
many countries and political developments that
have slowed output in some nations.7 Prices
averaged $62 per barrel in 2006, up from $58 
in 2005.8 (See Figure 2.) They peaked in July, 
at $78.40 per barrel, not far from the inflation-
adjusted record price of $87 per barrel in 1981.9

World oil production also grew by 1 percent
in 2006—led by Africa, where new oil fields
continue to be developed.10 Significant new dis-
coveries were made in Brazil, the Middle East,
and the Gulf of Mexico.11 U.S. production lev-

eled off after more than a decade
of decline.12 However, production
declines continued for many

major producers, including Mexico, Norway,
the United Kingdom, Nigeria, Indonesia, and
Venezuela.13 The rapid run-up in Russian pro-
duction that marked the early years of this
decade has now slowed.14 Iran saw a slight rise
in output, but analysts say the country could
become a net importer within a decade, due 
to stagnant production and soaring domestic
demand.15

Natural gas and coal data for 2006 are not
yet available, but consumption of both fuels
rose in 2005.16 (See Figure 3.) Natural gas use
rose by 2 percent that year, to 2.5 billion tons 
of oil equivalent.17 North America was the only
region to see a decline (down 1.5 percent).18

Coal use was up by 4.7 percent, to 2.9 billion

tons of oil equivalent, with most of the growth
in China, which used 1,082 million tons.19 The
next largest consumers were the United States
at 575 million tons and India at 213 million
tons of coal burned in 2005.20 The United
States accounted for about one fifth of world
coal use in 2005.21

Some 150 new coal plants, representing
almost 100 gigawatts of capacity, could come
online in the United States by 2030.22 Concerns
about climate change will likely stop many of
these, but at least a dozen are already under
construction.23 India, which accounts for less
than 8 percent of global coal use, could also 
see significant growth.24 Coal demand there is
expected to quadruple by 2031 to sustain eco-
nomic growth of 9 percent annually, requiring 
a major rise in coal imports.25

China is second only to the United States in
total energy use.26 In 2006, China’s energy use
rose 9.3 percent—with coal demand up 9.6 per-
cent, crude oil use up 7.1 percent, and natural
gas use up 20 percent.27 China imported 47
percent of its oil in 2006.28 Increasing demand
for oil is driven mainly by the rise in private
motor vehicles.29 It took China nearly 20 years
to have 10 million vehicles in 2003 but only
three more years to double that number.30

China’s electric generating capacity rose more
than 20 percent in 2006—to 622,000 mega-
watts—and by some estimates a large coal-fired
power plant comes online there weekly.31

The International Energy Agency projects
that, if left unchecked, global energy use will
rise more than 50 percent by 2030, with fossil
fuels remaining the dominant energy source.32

In turn, vulnerability to price shocks and sup-
ply disruptions would rise, and carbon dioxide
(CO2) emissions could increase by more than
50 percent.33 Other scenarios project that
energy efficiency improvements and renewable
energy could displace a significant share of fos-
sil fuel use and reduce global emissions.34 In
March 2007, the European Union committed 
to reducing CO2 emissions 20 percent and
increasing renewable energy to 20 percent of
total energy use by 2020.35

Fossil Fuel Use Up Again Janet L. Sawin and Ishani Mukherjee
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World Fossil Fuel
Consumption, 1950–2006

Natural
Year Oil Gas Coal

(million tons of oil equivalent)

1950 470 171 1,074

1955 694 266 1,270

1960 951 416 1,544

1965 1,530 632 1,486

1970 2,254 924 1,553

1975 2,678 1,075 1,613
1976 2,852 1,138 1,681
1977 2,944 1,169 1,726
1978 3,055 1,216 1,744
1979 3,103 1,295 1,834
1980 2,972 1,304 1,814
1981 2,868 1,318 1,826
1982 2,776 1,322 1,863
1983 2,761 1,340 1,916
1984 2,809 1,451 2,011
1985 2,801 1,493 2,107
1986 2,893 1,504 2,143
1987 2,949 1,583 2,211
1988 3,039 1,663 2,261
1989 3,088 1,738 2,293
1990 3,136 1,774 2,270
1991 3,134 1,806 2,225
1992 3,170 1,836 2,203
1993 3,139 1,869 2,168
1994 3,204 1,877 2,186
1995 3,252 1,938 2,282 
1996 3,335 2,032 2,353 
1997 3,421 2,025 2,338 
1998 3,437 2,059 2,283 
1999 3,499 2,103 2,273 
2000 3,537 2,192 2,361 
2001 3,555 2,215 2,381 
2002 3,589 2,286 2,434 
2003 3,656 2,342 2,629 
2004 3,799 2,425 2,799 
2005 3,859 2,475 2,930 
2006 (prel) 3,896 n.a. n.a.

Source: UN, BP, DOE, IEA, press reports. 
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Between 2005 and 2006, total installed nuclear
generation capacity increased by less than 
1,000 megawatts, or 0.2 percent, to roughly
370,000 megawatts.1 (See Figure 1.) Over the
past decade, global nuclear power capacity has
grown by less than 1 percent on average, far
below the pace of renewable energy resources
and fossil fuels.2

The slight increase in capacity in 2006 was
due to the opening of two new reactors, one

each in China and India, and to capa-
city increases at existing reactors in
the United States and some European

countries.3 These additions were offset, however,
by eight small reactors that were permanently
shut—four in the United Kingdom, two in Bul-
garia, and one each in the Czech Republic and
Spain.4 Overall, 124 reactors totaling 36,800
megawatts have been closed after an average
lifespan of 21 years.5 (See Figure 2.)

Still, construction started on six reactors in
2006, three of which are in China.6 The com-
bined 5,288 megawatts in capacity of new con-
struction projects was at the highest level in a
decade.7 (See Figure 3.)

Globally, only 26 reactors for a combined
capacity of 19,778 megawatts are currently
under active construction.8 More than a dozen
countries, however, are planning to add new
reactors—but as the past has shown, moving
from discussions to successful construction can
prove difficult. Indeed, over the last 45 years
U.S. utilities have ordered at least 120 reactors
that they later cancelled—more than the total
number operating in that country now.9

At the end of 2006, utilities and private con-
sortia had plans to construct some 30 reactors
in the United States.10 But even the leading
nuclear producers are uncertain whether these
will be built. Duke Energy’s chief executive offi-
cer testified that he was increasingly pessimistic
about his company’s chances of building its two
planned reactors on schedule—if at all—due 
to cost and nuclear waste concerns.11 And the
largest nuclear operator, Exelon Corporation,
says it will not build a new plant until the waste
issue is resolved.12 The bottom line is that Stan-
dard & Poor’s Ratings Services does not expect

a new U.S. reactor to be operational until 2015
at the earliest.13

In Europe, just one reactor is under construc-
tion, in Finland. But in 2006 its builders twice
announced delays for its completion, moving 
it from 2009 to 2011.14 Areva and the Finnish
utility are in a dispute over who will pay cost
overruns, which now reach some €1 billion.15

A French company plans to start construc-
tion in 2007 on the first new reactor in France
in eight years.16 Meanwhile, Prime Minister
Tony Blair faces opposition within his own
party to his call for the United Kingdom to add
reactors.17

Asia remains nuclear power’s growth center:
China plans to add some 32,500 megawatts by
2020; India expects 16,500 megawatts by 2020;
and South Korea plans 9,200 megawatts by
2016.18 Japan only had two new reactors 
under construction at the end of 2006.19 Asian
countries already accounted for more than 70
percent of the total capacity of new nuclear
reactors being constructed at the end of 2006;
their share of new nuclear activity is likely to
increase in the next five years as China and
other countries start new projects.20

Even in Asia, however, not all projects are
progressing uninterrupted. The international
consortia building two reactors in North Korea
formally cancelled the project shortly before
that country’s testing of a nuclear weapon in
2006 and subsequently requested that North
Korea pay $1.9 billion in compensation for the
aborted project.21

The United Nations Security Council called
on Iran to cease its uranium enrichment activi-
ties and approved the imposition of economic
sanctions on the country despite claims that 
its nuclear effort was for peaceful purposes.22

Russia, though, continued to help Iran move
closer to completing that country’s first
commercial reactor by the end of 2007.23 At
the same time, in what could be seen as a 
double standard, the U.S. Congress approved 
a nuclear cooperation agreement between the
United States and India even though India
refuses to sign the Nuclear Non-Proliferation
Treaty and has nuclear weapons.24

Nuclear Power Virtually Unchanged Nicholas Lenssen
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World Net Installed Electrical
Generating Capacity of
Nuclear Power Plants,
1960–2006

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 349
2001 352
2002 357
2003 358
2004 366
2005 369
2006 370

Source: Worldwatch Institute database,
IAEA, and press reports.

Figure 3. World Nuclear Reactor Construction Starts, 
                 1960–2006 

Figure 2. Nuclear Capacity of Decommissioned Plants, 
                1964–2006 
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Global wind power capacity increased nearly 26
percent in 2006, exceeding 74,200 megawatts by
year’s end.1 (See Figure 1.) The almost 15,200
megawatts of new capacity added in 2006 was
32 percent above the previous year’s record.2

(See Figure 2.) New wind installations were
second only to natural gas–fired power plants
for the seventh consecutive year in Europe 
and for the second year in a row in the United
States.3 Wind power remains one of the world’s
fastest-growing energy sources, driven by con-
cerns about climate change and energy security.4

The United States led the world in new
installations for the second year running.5 (See
Figure 3.) The addition of 2,454 megawatts
pushed total U.S. capacity above 11,600 mega-
watts—trailing only Germany and Spain.6 The

increase came despite the military’s con-
cerns about possible turbine interference
with radar signals, which put the instal-

lation of thousands of megawatts on hold in
several states.7 An extension of the federal tax
credit through 2008 and renewable electricity
mandates in more than 20 states drove the
surge.8 Texas breezed past California to become
the nation’s top wind power generator.9

European wind capacity rose 19 percent in
2006, with new records in several countries.10

Installations of nearly 7,600 megawatts pushed
the region’s total above 48,000 megawatts,
enough to meet more than 3 percent of Euro-
pean Union electricity demand in an average
wind year.11

Germany saw an upsurge in 2006 with the
addition of 2,233 megawatts, an increase of
almost 24 percent over 2005.12 It remains clearly
in the global lead, with total wind power capac-
ity exceeding 20,600 megawatts.13 Renewable
energy (mostly wind power) accounted for
about 11.6 percent of Germany’s electricity mar-
ket by the end of 2006.14

Spain is hanging on to second place (barely
ahead of the United States), with total capacity
of 11,615 megawatts.15 An estimated 1,587
megawatts of wind capacity were added in
2006.16 New installations were 10 percent below
the previous year’s additions, and there is con-
cern that Spain is not on track to reach the gov-

ernment’s target of 20,155 megawatts by 2011.17

Although Germany, Spain, and the United
States account for 59 percent of total global
installations, the wind industry is no longer
reliant on just a handful of markets.18 More than
50 nations tap the wind to produce power, and
13 countries now have more than 1,000 mega-
watts installed.19 European countries in the top
10 list in 2006 included France, Denmark, Por-
tugal, the United Kingdom, and Italy.20

Outside of Europe, Asia experienced the
strongest growth in 2006, adding nearly 3,680
megawatts of wind capacity.21 India trailed only
the United States and Germany by installing
1,840 megawatts of new capacity in 2006.22 In
total installations, India remains in fourth place,
with 6,270 megawatts.23

China is rapidly catching up, however. It
leads the world in the use of small wind tur-
bines and ranks sixth overall for total wind
power installations, not far behind Denmark.24

China added nearly 1,350 megawatts in 2006,
thanks to a new renewable energy law, more
than doubling its total capacity to 2,604 mega-
watts.25 The government plans to redouble its
wind capacity by 2010—a target some experts
believe will be greatly exceeded—and to install
30,000 megawatts of capacity by 2020.26

Globally, wind installation costs have
increased in recent years due to rising materials
costs (driven by rising demand for concrete and
steel) and a general shortage of wind turbines.27

In the United States, costs have risen over 50
percent since 2003, yet wind remains competi-
tive as costs are rising for all power technolo-
gies.28 Oil giants BP and Shell have joined some
of the biggest players in wind power in the
United States and elsewhere, accelerating the
trend of large corporations investing in wind
and other renewable energy technologies.29

Investments in new wind power generating
equipment exceeded $20 billion in 2006 and
are projected to surpass $60 billion in 2016.30

The Global Wind Energy Council forecasts that
with strong policies in place, global installed
wind capacity will reach 135,000 megawatts 
by 2010 and could exceed 1 million megawatts
by 2020.31

Wind Power Still Soaring Janet L. Sawin
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World Wind Energy Generating
Capacity, Total and Annual
Additions, 1980–2006

Annual
Year Total Additions

(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 18,450 4,500
2001 24,930 6,820
2002 32,040 7,230
2003 40,300 8,340
2004 47,910 8,150
2005 59,091 11,492
2006 (prel) 74,223 15,197

Source: BTM Consult, AWEA, EWEA, GWEC.

Figure 1. World Wind Energy Generating Capacity, 
                1980–2006

Figure 2. Annual Additions to World Wind Energy 
                Generating Capacity, 1980–2006
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Global production of photovoltaic (PV) cells—
which produce electricity directly from
sunlight—rose to a record 2,521 megawatts in
2006, an increase of 41 percent over the previ-
ous year.1 (See Figure 1.) New grid-based
installations increased by an estimated 47 per-
cent, to a record 2,000 megawatts, making solar
PV the world’s fastest-growing energy source.2

Since 2000, annual global production is up six-
fold.3 (See Figure 2.) 

Japan remains the leading PV manufacturer,
with a 37-percent market share and production
of 927 megawatts of solar cells in 2006.4 (See
Figure 3.) Yet production there grew a lacklus-
ter 11 percent in 2006, compared with 38 per-
cent in 2005, and Japan’s market share is down
from a high of 50 percent two years earlier—
with much of this difference yielded to China.5

Japan’s new installations, however, were up 20
percent, to an estimated 350 megawatts of new
PV capacity installed.6

Germany continues to dominate the mar-
ket—with roughly 1,100 megawatts added, it
accounted for more than half of all new installa-

tions in 2006.7 Germany’s additions rose
more than 46 percent from 2005,
another record-setting year.8 Europe—

led by Germany—continues to rank second in
production, with PV manufacturing up 42 per-
cent (to 678 megawatts) in 2006.9

The big surprise of 2006 was the dramatic
growth in production in China and Taiwan,
which now rank third and fifth respectively.10

In 2003 these two countries manufactured a
total of only 26 megawatts. Yet in 2006 they
produced an estimated 547 megawatts,
accounting for almost half of the global expan-
sion in output and nearly 22 percent of the
market.11 China’s leading PV manufacturer,
Suntech Power, climbed from the world’s eighth
largest producer in 2005 to fourth in 2006.12

Most of China’s production was for export to
Germany and Spain, with only 25 megawatts
installed domestically in 2006.13

U.S. production rose 31 percent in 2006, to
nearly 202 megawatts, but the country still fell
to fourth place behind China.14 Most of this
increase came from one company, First Solar,

which produces an innovative thin film cell that
requires less polysilicon than traditional solar
cells.15 Its competitors were constrained by
polysilicon supply problems.16 The United
States ranked third behind Germany and Japan
for installations, with an estimated 100 mega-
watts connected to the grid—an increase of 60
percent over 2005.17 Most of this new capacity
was added in California and New Jersey, driven
by strong state policies combined with a federal
tax credit and rising energy costs.18

Spain added about 75 megawatts to come in
fourth for new installations.19 The market there
is expected to pick up dramatically thanks to a
new building code that requires all new large
nonresidential buildings to generate a portion
of their electricity with PVs.20

The significant increase in global production
in 2006 came despite a reported shortage of
polysilicon, which slowed growth in some of
the world’s largest firms.21 For the first time
ever, more than half of the world’s polysilicon
supply was used for solar cells.22 Enough new
production capacity is now being developed
that some analysts predict excess polysilicon
capacity within the next few years.23

The shortage of polysilicon is also driving
advances in thin films, which increased from 6
to 7 percent of the world market in 2006 and
could achieve a 20 percent share by 2010.24 The
United States leads the world in thin films, with
more than half of world production in 2006.25

The Japanese automaker Honda plans to open a
new thin film plant in 2007.26

Exceptionally strong growth in demand for
PV and a bottleneck in polysilicon supply have
combined to drive up prices over the past two
years.27 Average module prices were $3.85 per
watt in late 2006, up from $3.50 per watt in
2005.28 The U.S.-based Prometheus Institute
projects, however, that as production costs fall,
technologies continue to advance, and supply
and demand come into balance, PV prices will
fall more than 40 percent in the next three
years relative to prices in late 2006.29 Such a
decline would make solar electricity far more
affordable in markets across the globe.

Solar Power Shining Bright Janet L. Sawin
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World Photovoltaic
Production, 1980–2006

Annual Cumulative
Year Production Production

(megawatts)

1980 7 19
1981 8 27
1982 9 36
1983 17 53
1984 22 75
1985 23 98
1986 26 124
1987 29 153
1988 34 187
1989 40 227
1990 47 273
1991 55 329
1992 58 387
1993 60 447
1994 69 516
1995 78 594
1996 89 682
1997 126 808
1998 155 963
1999 201 1,164
2000 277 1,441
2001 386 1,827
2002 547 2,374
2003 748 3,122
2004 1,194 4,316
2005 1,782 6,098
2006 (prel) 2,521 8,619

Source: PV News.

Figure 2. World Cumulative Photovoltaic Production, 
                1980–2006

Figure 3. Photovoltaic Production, Selected Countries 
                and Europe, 1994–2006
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World production of biofuels rose 28 percent,
to 44 billion liters, in 2006.1 (See Figure 1.)
Production of fuel ethanol—derived mainly
from sugar or starch crops—increased 22 per-
cent, passing 38 billion liters.2 Production of
biodiesel, the other major biofuel (made from
vegetable oils or animal fats), increased by 80
percent, topping 6 billion liters.3 In 2006, 
the surge in production of these two biofuels
accounted for 17 percent of the increase in sup-
ply of all liquid fuels worldwide, and together
they constituted nearly 1 percent of the global
liquid fuel supply.4

Having passed Brazil in 2005, the United
States extended its lead as the largest producer
of fuel ethanol.5 (See Figure 2.) Despite hefty
trade barriers, U.S. imports of fuel ethanol
increased more than sixfold in order to meet a
35-percent increase in U.S. demand.6 Brazil in
turn boosted its ethanol exports by 71 percent.7

The United States and Brazil combined pro-
duced nearly 90 percent of the world’s fuel
ethanol.8 The booming U.S. industry is pro-
jected to double its production capacity by the
end of 2008.9

Germany kept its wide lead in biodiesel pro-
duction and capacity in 2006, but the United
States, France, Italy, and smaller suppliers

gained ground.10 (See Figure 3). 
The spread of biodiesel production
was propelled by especially rapid

growth in Malaysia, China, Colombia, Brazil,
the Philippines, and the United States.11

The main forces driving this expansion
include high oil prices, the use of ethanol in
place of toxic fuel additives such as MTBE and
lead, mounting concerns about climate change,
and a growing array of government mandates
and incentives that have strong support from
the agriculture sector.12 Energy security and
foreign policy goals provided additional motiv-
ation for policymakers in the wake of rising
tensions and instabilities involving several
major petroleum suppliers.13

Responding to these incentives, investment
in biofuels soared.14 In the United States, $14
billion was invested in ethanol stocks in the 12
months through mid-2006, and venture capital-

ists put $813 million into U.S. biofuels during
the year as a whole.15 Much of the venture capi-
tal focus has been on developing and commer-
cializing technologies that can break down
cellulosic plant material so that producers can
move beyond the food crops relied on thus
far.16 In Brazil, $10 billion was invested in the
ethanol industry in 2006.17

Biofuel assets experienced a roller-coaster
year, with booming demand partially offset 
by volatile grain and oil markets.18 Growing
demand pushed up the price of a wide range 
of agricultural commodities in 2006, including
sugar, corn, soybeans, rapeseed, and palm oil,
which in turn cut into the profit margins of 
biofuel producers.19

Concern about the social and environmental
impacts of biofuel crops also began to raise
questions about the fast-growing industry.20

Efforts to develop international sustainability
standards and assurance systems for biofuels
intensified.21 Germany instituted the first legally
binding sustainability system, and others are
expected to follow.22 Increased investment in
dedicated sources of biofuels such as jatropha
biodiesel and compressed biomethane and in
new fuels such as biobutanol and biokerosene
started to move the industry in new directions.23

Dozens of governments made or reinforced
biofuel commitments in 2006, including
Argentina, Australia, China, Germany, Italy,
Myanmar, the Philippines, South Africa, and
South Korea.24 California, Minnesota, and New
York in the United States and New South Wales
and Queensland in Australia made stronger 
biofuel commitments than those of their own
national governments.25

China, India, South Africa, and the Euro-
pean Commission joined Brazil and the United
States to form the International Biofuels Forum,
which seeks to expand the biofuels market.26

In addition, a number of governments and 
partners created the Global Bioenergy Partner-
ship to promote sustainable bioenergy.27 And 
14 African governments joined Senegal in
founding the Pan-African Non-Petroleum Pro-
ducers Association, aimed in part at building a
robust biofuels industry.28

Biofuel Flows Surge Rodrigo G. Pinto and Suzanne C. Hunt
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World Ethanol Production,
1975–2006, and Biodiesel 
Production, 1991–2006

Year Ethanol Biodiesel

(million liters)

1975 556
1976 664
1977 1,470
1978 2,529
1979 3,533
1980 4,368
1981 4,977
1982 7,149
1983 9,280
1984 12,880
1985 14,129
1986 13,193
1987 14,599
1988 14,902
1989 15,191
1990 15,190
1991 16,348 11
1992 15,853 88
1993 15,873 143
1994 16,857 283
1995 18,066 408
1996 18,750 546
1997 20,517 570
1998 19,203 587
1999 18,711 719
2000 17,279 872
2001 18,655 1,063
2002 20,529 1,323
2003 24,459 1,846
2004 28,464 2,245
2005 31,340 3,415
2006 (prel) 38,200 6,153

Source: F.O. Licht

Figure 2. Ethanol Production, United States and Brazil, 
                1975–2006

Figure 3. Biodiesel Production, Top Four Nations, 
                2002–06
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Figure 1. World Biofuel Production, 1975–2006 
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In 2006, atmospheric carbon dioxide (CO2)
concentrations reached 381.84 parts per million
by volume, an increase of 0.6 percent over the
record set in 2005.1 (See Figure 1.) Average
CO2 concentrations have risen 20.8 percent
since measurements began in 1959 and are now
more than 100 parts per million higher than in
pre-industrial times.2

Fossil fuel burning represents about 80 per-
cent of this increase.3 In 2005, the last year
with relevant data, carbon emissions from 
this source increased 3 percent to 7.56 billion
tons—more than one ton for every person on
Earth.4 Annual emissions from fossil fuels have
risen 17 percent just since 2000.5 (See Figure 2.)

The United States remains the world’s top
emitter, accounting for over 21 percent of car-
bon emissions from fossil fuel burning in
2005.6 U.S. carbon emissions are still on the
rise, but growth rates slowed in 2005 to 0.8
percent, down from a 1.7-percent increase in
2004.7 The largest increases occurred in Asia.8

China’s emissions rose by 9.1 percent in 2005
and experts predict that before 2010 China will
emit more carbon from fossil fuel use than the
United States does.9

In early 2007, the Intergovernmental Panel
on Climate Change released its strongest state-
ment yet linking rising CO2 emissions and
increasing global temperatures.10 Some 2,500
experts concluded with at least 90 percent cer-
tainty that the observed warming over the last
50 years has been caused by human activities
and that discernible human influences are now
apparent in changed precipitation and storm
intensity and in other instances of extreme
weather worldwide.11 Heatwaves, floods, and
droughts could cause hunger for millions of
people and water shortages for billions, with
the world’s poor hit hardest.12

The average global temperature in 2006 was
14.54 degrees Celsius—the fifth warmest year on
record, according to NASA’s Goddard Institute
of Space Studies.13 (See Figure 3.) Temperatures
far above normal were recorded around the
globe—from Australia and China to the United
Kingdom.14 Over the past century, average global
temperatures have risen nearly 0.06 degrees

Celsius a decade, but the rate of increase has
tripled since 1976.15 Eight of the last 10 years
rank among the 12 warmest on record.16

The climate is warming most rapidly at the
poles.17 Over the past century, Arctic tempera-
tures rose at almost twice the global average
rate.18 For the first time, Inuits now use air con-
ditioners as Arctic summers grow longer and
warmer.19 Nearly 9 percent of the September
sea ice in the northern hemisphere is being lost
each decade.20 One model projects that Arctic
summers could be ice-free by 2040.21 In late
2006, the U.S. Interior Department proposed
adding polar bears to the list of threatened
species as accelerating ice loss threatens their
habitat.22

A 2006 report compiled for the U.K. govern-
ment estimated that under business as usual the
economic costs of climate change could equal
the loss of 5–20 percent of gross world product
each year, whereas the cost of efforts to avoid
the worst impacts can be limited to about 1 
percent of that figure.23 In early 2007, U.N. Sec-
retary-General Ban Ki-moon warned that up-
heavals resulting from climate change impacts
“from droughts to inundated coastal areas and
loss of arable land are likely to become a major
driver of war and conflict.”24

As economic and security concerns intensi-
fied in 2006, the general public, businesses, 
and politicians stepped up their responses. The
European Union (EU) carbon market—the
world’s largest—traded an estimated 1 billion
tons of CO2 emissions, worth more than $19
billion.25 Carbon prices fell sharply after the
release of EU emissions data in May but soon
rebounded.26 In the first nine months of 2006,
the global carbon market exceeded $21 billion,
more than double the $10 billion traded in
2005, and included countries not bound by the
Kyoto Protocol, such as China and India.27

In March 2007, EU members agreed to
reduce emissions 20 percent below 1990 levels
by 2020.28 At least 12 states in the United 
States have set emissions targets, and U.S. insti-
tutional investors joined 10 leading corpora-
tions in calling for a national policy to reduce
U.S. emissions.29

Carbon Emissions Continue Unrelenting Rise Janet L. Sawin
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Global Average Temperature
and Carbon Emissions from
Fossil Fuel Burning, 1950–2006,
and Atmospheric Concentrations
of Carbon Dioxide, 1960–2006

Carbon Temper-
Year Dioxide Emissions ature

(parts per (bill. tons (degrees
mill. by vol.) of carbon) Celsius)

1950 n.a. 1.61 13.85

1955 n.a. 2.01 13.90

1960 316.91 2.53 13.99

1965 320.03 3.09 13.89

1970 325.68 4.00 14.03

1975 331.15 4.52 13.95

1980 338.68 5.21 14.18

1985 345.90 5.30 14.06
1986 347.15 5.46 14.13
1987 348.93 5.59 14.27
1988 351.48 5.81 14.31
1989 352.91 5.92 14.19
1990 354.19 5.99 14.38
1991 355.59 6.09 14.35
1992 356.37 5.95 14.13
1993 357.04 5.95 14.14
1994 358.89 6.08 14.24
1995 360.88 6.21 14.38
1996 362.64 6.36 14.30
1997 363.76 6.49 14.40
1998 366.63 6.45 14.57
1999 368.31 6.30 14.33
2000 369.48 6.45 14.33
2001 371.02 6.61 14.48
2002 373.10 6.72 14.56
2003 375.64 7.03 14.55
2004 377.38 7.36 14.49
2005 379.66 7.56 14.63
2006(prel)381.84 n.a. 14.54

Source: GISS, BP, IEA, CDIAC, DOE, and
Scripps Inst. of Oceanography.

Figure 3 . Global Average Land-Ocean Temperature at 
                 Earth’s Surface, 1880–2006

Figure 2. Carbon Emissions from Fossil Fuel Burning, 
                1950–2005
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In 2006, the world experienced more weather-
related disasters than in any of the previous
three years, according to both Munich Reinsur-
ance Company (Munich Re) and the Center 
for Research on the Epidemiology of Disasters
(CRED).1 Weather-related disasters include
those caused by heat waves or cold snaps, floods,
landslides, avalanches, wildfires, hurricanes,
cyclones, typhoons, tornadoes, or winter storms. 

The economic losses associated with these
disasters fell sharply, however, from $219.6 bil-
lion in 2005 to $44.5 billion in 2006, according
to Munich Re.2 (See Figure 1.) A relatively
quiet Atlantic hurricane season contributed to
this dramatic 80-percent decrease in recorded
losses.3 With only 9 named storms, down from
27 in the 2005 season, much of the infrastruc-
ture-heavy U.S. coastline that suffered extreme
damage in 2005 was spared this year.4

CRED recorded a total of 16,193 deaths due
to weather-related disasters in 2006, up 24 per-

cent from 12,081 in 2005.5 Floods
were responsible for the greatest
number of these deaths in 2006,

and they affected 87 countries.6 (See Figure 2.)
The Horn of Africa was particularly hard-hit,
experiencing some of the worst monsoon flood-
ing ever recorded.7 In August, Typhoon Saomai
became the strongest storm to make landfall
over China in 50 years, destroying 50,000
homes and forcing more than a million people
to evacuate.8

Millions of people survive disasters each
year, but they continue to suffer long after the
flood waters have receded or the storm clouds
have disappeared. Between 2002 and 2006,
some 827 million people worldwide were
affected by weather-related disasters; in 2006
alone, nearly 99 million were affected.9 (See
Figure 3.) This includes 29,400 who were
injured and 5.4 million people who became
homeless as a result of a disaster.10

While weather-related disasters often capture
the media spotlight because of their quick onset
and dramatic impacts, attention may shift away
long before the suffering ends and real recovery
begins. This leaves survivors with little support
to cope with “secondary” disasters that follow:

sexual harassment in camps, domestic violence,
trafficking of children and child labor, poor
resettlement plans, and ongoing disabilities.11

Weather-related disasters are often perceived
as natural events, but many human actions
have a hand in their creation. Climate change 
is warming sea temperatures, which can lead to
stronger hurricanes.12 Sea level rise threatens
low-lying areas, especially during storms. Dam-
age to mangrove forests and coral reefs weakens
natural storm defenses.13 And with more people
forced to live in undesirable, riskier areas, the
potential for disaster is ever higher. Of the 33
cities projected to have at least 8 million resi-
dents each by 2015, some 21 are coastal cities
that will have to contend with sea level rise.14

Cities are particularly vulnerable to weather-
related disasters because of their dense infra-
structure. But the true economic toll from
disasters is difficult to estimate, because most
people the world over do not have insurance
policies: only 1–3 percent of households and
businesses in low-income and middle-income
countries are insured against disasters, compared
with 30 percent in high-income countries.15

Only 2 percent of natural disaster losses are
covered by insurance in developing countries,
while half of such costs are covered in the
United States.16

U.N. Special Advisor Jeffrey Sachs has
recommended that countries secure insurance
against frequent natural disasters rather than
rely on international aid appeals that are often
inadequately funded.17 The first such national
insurance policy was issued by the World Food
Programme to Ethiopia in 2006, to protect the
residents of that drought-stricken country.18

If rainfall levels fail to reach an agreed level,
farmers will be eligible to receive payouts.19

Still struggling with how to mobilize disaster
aid as quickly as possible, the United Nations
created a new instrument, the Central Emer-
gency Response Fund, to get money and sup-
plies to affected areas within 72 hours of a
disaster.20 Within one year of its March 2006
launch, the fund had received payments and
pledges of $343 million from 51 governments
and three supporting organizations.21

Weather-related Disasters Climb Zoë Chafe
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Economic and Insured Losses
from Weather-Related 
Disasters, 1980–2006

Economic Insured
Year Loss Loss

(billion 2006 dollars)

1980 15 3
1981 13 3
1982 49 6
1983 27 8
1984 12 4
1985 25 6
1986 23 3
1987 39 9
1988 49 5
1989 42 11
1990 62 21
1991 72 21
1992 80 35
1993 101 14
1994 54 7
1995 88 16
1996 88 14
1997 51 6
1998 124 21
1999 88 31
2000 44 11
2001 32 12
2002 65 16
2003 64 17
2004 114 48
2005 220 102
2006 (prel) 45 15

Source: Munich Re.
Figure 3. Number of People Affected by Weather-Related 
                Disasters, 1982–2006 

Figure 2. Deaths from Weather-Related Disasters, 2006
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Figure 1. Economic Losses from Weather-Related 
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After experiencing severe losses between 1979
and 1996, Earth’s ozone layer has ceased its pre-
cipitous decline, according to scientists with
the U.S. National Oceanic and Atmospheric
Administration.1 The average amount of ozone
in the stratosphere in 2002–05 was similar to
the average measured in 1998–2001, although
it was still 3.5 percent below 1964–80
averages.2 (See Figure 1).

Meanwhile, at its annual peak, the “hole” in
the ozone layer above Antarctica grew to 27.5
million square kilometers in 2006—close to 
the 28.7 million square kilometers reached in
2000.3 (See Figure 2.) Severe ozone losses are
expected there for at least two more decades.4

The ozone layer protects Earth from harmful
ultraviolet (UV) radiation by absorbing many of
the sun’s UV rays. But the release into the
atmosphere of certain chemicals, such as chlo-
rofluorocarbons (CFCs) and methyl bromide,
disrupts the ozone creation cycle, thinning this
delicate shield. CFCs have been widely used for
refrigeration purposes, aerosol propellants, and
blowing agents.

In humans, high levels of UV radiation can
cause sunburn and malignant melanoma, lesions
and cataracts, and suppression of the immune
system; in plants, they can cause DNA damage.5

When the Antarctic ozone hole widens, people
in southern Chile and Argentina are advised to
avoid direct sunlight to minimize their health
risks.6

Much of the success in stabilizing atmospher-
ic ozone levels can be attributed to the Montreal
Protocol on Substances That Deplete the Ozone
Layer, a treaty adopted in 1987 to reduce the
release of ozone-depleting substances (ODS). As
a result of scheduled ODS phaseouts in industrial
and developing countries, CFC use decreased 96
percent between 1986 and 2005, to 41,200
tons, while methyl bromide use dropped to
some 12,500 tons from 37,000 tons in 1995.7

(See Figure 3.) ODS persist in the stratosphere
for many years, however, so decreased use does
not immediately mean decreased accumulation.
Meanwhile, use of hydrochlorofluorocarbons, a
less-damaging CFC substitute that still contri-
butes to some ozone loss, increased steadily—

from less than 15,000 tons in 1992 to nearly
32,000 tons in 2005.8

Roughly 90 percent of the ozone in the
atmosphere is found in the stratosphere, from
10–16 to 50 kilometers above Earth’s surface; the
rest occurs in the troposphere (from the surface
to 10–16 kilometers above).9 By 2005, total
ODS levels in the troposphere had dropped 8–9
percent from their peak in 1992–94; though
stratospheric ODS levels peaked in the late
1990s, reductions there are somewhat less be-
cause it takes a few years for near-surface trends
to be reflected.10 The stabilization of the ozone
layer has stopped the rise in surface UV radia-
tion in unpolluted areas outside the poles and in
some areas led to a slight decline in radiation.11

Production and use of harmful ODS has not
ended completely, however. Exemptions for
some ODS, such as methyl bromide for agricul-
tural purposes, are slowing progress.12 Other
challenges include the ongoing illegal trade 
in CFCs, growing legal production of ODS in
developing countries, and the continued use 
of older refrigerators and other products that
contain the chemicals.13

The consensus of most researchers is that
ozone concentrations over Earth’s non-polar
regions will return to pre-1980 levels between
2040 and 2050.14 Ozone concentrations over
the Arctic are expected to reach pre-1980 levels
at the same time or earlier, while those over the
Antarctic are unlikely to do so until 2060–75
(and that is assuming continuing phaseout of
ODS).15 The ozone hole is expected to remain
large for at least a decade or so and will continue
to fluctuate with meteorological conditions (it
is larger in colder winters, for instance).16

Cyclic changes in UV radiation emitted by
the sun affect ozone levels, since radiation initi-
ates stratospheric ozone formation.17 A typical
solar cycle can contribute to a 1–2 percent vari-
ation in total ozone levels.18 Volcanic eruptions
deplete the ozone layer as well, by emitting
large amounts of sulfur dioxide, which convert
to aerosols that aid chlorine destruction of
ozone.19 Neither of these factors, however,
plays as large a role in ozone stability as the
release of ODS does.20

Ozone Layer Stabilizing But Not Recovered Alana Herro
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Annual Global (50˚N–50˚S)
Mean Total Ozone Values,
1979–2005

(Dobson Units)

1979 290.8
1980 287.8
1981 289.1
1982 287.7
1983 283.7
1984 284.9
1985 280.9
1986 282.6
1987 282.5
1988 281.7
1989 286.2
1990 282.3
1991 284.0
1992 277.5
1993 275.2
1994 277.5
1995 275.1
1996 278.5
1997 275.7
1998 280.5
1999 281.1
2000 282.0
2001 282.7
2002 281.3
2003 283.1
2004 280.2
2005 280.8

Source: NOAA.

Figure 2. Yearly Maximum Ozone Hole Size, 1979–2006

Figure 3. Consumption of Ozone-Depleting Substances, 
                 1986–2005
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Social and Economic Trends

x Population Rise Slows But Continues
x World Is Soon Half Urban
x Economy and Strain on Environment Both Grow
x Steel Production Soars
x Aluminum Production Continues Upward
x Gold Mining Output Drops Slightly
x Roundwood Production Up

For data and analysis on social and economic trends, including advertising, world trade,
and foreign direct investment, go to www.worldwatch.org/vsonline.
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An abandoned bank building serves as home to more than 500 people in Monrovia, Liberia.

                   



The world’s population grew to just over 6.5
billion in 2006, a slight increase over the previ-
ous year.1 (See Figure 1.) The population growth
rate has declined from a high of 2.1 percent in
1970 to nearly 1.2 percent.2 (See Figure 2.) But
1.2 percent of 6.5 billion still means some 70
million people added to the world’s population
each year.3 (See Figure 3.) U.N. experts project
world population will reach 8 billion by 2025
and perhaps 9.1 billion by 2050.4

The vast majority of population growth—95
percent—is occurring in developing countries.5

Africa has the highest growth rate of any region:
2.4 percent annually.6 Its population is expected
to more than double by 2050, to 2.3 billion.7

While nations such as Ghana and Kenya have
experienced substantial declines in the number
of births in recent years, women there still bear
more than four children in their lifetimes.8 And
in some African nations, women have six chil-
dren, on average, within their lifetimes.9

China, India, and the United States have the
largest populations.10 India’s population of 1.1
billion is expected to grow to almost 1.6 billion
by 2050. In contrast, as a result of controversial
government policies to control population,
China’s population of just over 1.3 billion today
is likely to reach only 1.4 billion by 2050.11

Today these two nations account for 37 percent
of the world’s population.12

In 2006, the U.S. population reached 300
million people.13 Unlike Japan and Russia,
which have very low or declining growth rates,

the U.S. population continues to
grow by nearly 1 percent—about 3
million people—each year.14 The

environmental and social impacts of this are
considerable: People in the United States and
Europe on average have a far greater ecological
footprint than people in the developing
world.15 They use nearly twice as much fresh
water, for example, and more than twice the
cropland as people in low-income countries,
and they produce 17 times as many carbon
emissions.16

In contrast to the situation in developing
countries, many European nations are worried
about falling birth rates and the graying of their

populations. In the Czech Republic and the
Ukraine, women have on average fewer than
1.2 children, while in Denmark, France, and
Norway the figure is about 1.8 and the average
age is increasing.17 Concerns about low fertility
rates have prompted some nations to offer
incentives—including improved access to child
care and paid parental leave—to encourage
couples to have more than one child.18 In
France, for example, the government provides
free preschool for children.19

At the same time, there are more young peo-
ple on Earth than ever before, creating “youth
bulges” in the developing world, where fertility
rates are the highest. In more than 100 nations,
people aged 15–29 account for nearly half of all
adults, and there are concerns that greater num-
bers of uneducated and poor youth could pres-
ent a potential security threat, in addition to
straining schools and job markets.20

Often the nations with the highest fertility
and growth rates also have the least access to
clean water and adequate, safe sanitation serv-
ices. In Africa and Asia, 35–50 percent of the
population lacks clean drinking water, while
45–60 percent lacks sanitation.21 At least 1.6
million people die each year of diseases directly
related to dirty drinking water and inadequate
sanitation.22

Lack of access to reproductive health serv-
ices and family planning methods continues 
to prevent millions of families from planning
and spacing births. An estimated 350 million
couples do not have access to contraceptives,
and almost 140 million women want to delay
their next birth or avoid another pregnancy but
are not using any form of birth control.23

Complications from pregnancy and child-
birth continue to be one of the leading causes
of illness and death for women in the develop-
ing world. Every year, 8 million women suffer
life-threatening complications from pregnancy,
and at least 500,000 women die from such
complications or during childbirth.24 Increasing
access to safe, affordable, and reliable reproduc-
tive health care will help improve the lives of
women, men, and children.

Population Rise Slows But Continues Danielle Nierenberg
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World Population, Total and
Annual Addition, 1950–2006

Year Total Annual Addition

(billion) (million)

1950 2.56 38

1955 2.78 53

1960 3.04 41

1965 3.35 70

1970 3.71 77

1975 4.08 71
1976 4.15 72
1977 4.23 71
1978 4.30 74
1979 4.37 75
1980 4.45 76
1981 4.52 79
1982 4.60 81
1983 4.68 80
1984 4.76 81
1985 4.84 83
1986 4.93 86
1987 5.01 87
1988 5.10 87
1989 5.19 88
1990 5.27 84
1991 5.36 83
1992 5.44 81
1993 5.52 80
1994 5.60 81
1995 5.68 80
1996 5.76 79
1997 5.84 78
1998 5.92 77
1999 6.00 76
2000 6.07 76
2001 6.15 75
2002 6.22 75
2003 6.30 76
2004 6.37 76
2005 6.45 77
2006 (prel) 6.53 77

Source: U.S. Bureau of the Census.

Figure 2. Annual Growth Rate in World Population, 
                1950–2006

Figure 3. Annual Addition to World Population, 1950–2006
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The United Nations projects that sometime 
in 2008 more people will live in cities than in
rural areas.1 Over the past half-century, the
world’s urban population has increased nearly
fourfold, from 732 million in 1950 to 3.15 bil-
lion in 2005.2 (See Figure 1.) People living in
cities accounted for 49 percent of the total pop-
ulation of 6.46 billion in 2005.3

The bulk of future population increase—
88 percent of the growth from 2000 to 2030—
is projected to occur in cities of the developing
world.4 Asia and Africa, the most rural contin-
ents today, are set to double their urban popula-
tions to some 3.4 billion by 2030.5

Urbanization has slowed considerably in
North America and Europe, where by 1950
more than half the population already lived in
cities.6 Latin America, at 77 percent urban, has

also gone through this demographic
transition.7 Growth in that region’s
“megacities”—urban agglomerations

with more than 10 million inhabitants—has
slowed, although large slum populations
continue to grow, thanks to the world’s highest
levels of economic and social inequality.8

Africa, currently only 38 percent urban,
already has nearly 350 million city dwellers—
more than the populations of Canada and 
the United States combined.9 (See Figure 2.)
Urbanization there is more recent and more
rapid because of higher population growth,
rural poverty, and wars that drive people into
cities.10 Lack of infrastructure for the poor, fol-
lowed by rapid urban growth, has produced
large slum populations at high risk of disease
and environmental hazards like flooding.11

Worldwide, roughly 1 billion urban dwellers
live in slums, defined as areas where people live
without one or more of life’s basic necessities:
clean water, sanitation, sufficient living space,
durable housing, or secure tenure.12

Asia, the world’s most populous region, is
roughly 40 percent urban.13 Pacific Asia—the
coastal region from Japan to Southeast Asia—has
undergone a remarkable economic transforma-
tion over the past generation, and China is now
the site of 16 of the world’s 20 most polluted
cities.14 In western China, South Asia, and inte-

rior Asia, urbanization is also rapid, but eco-
nomic growth has been slower, and poverty bur-
dens nearly a third of India’s urban population.15

Since 1975, more than 200 urban agglomer-
ations in the developing world have grown past
1 million inhabitants, so local governments are
facing greater sanitation, housing, transporta-
tion, water, energy, and health care needs.16 By
2005, 15 of these were megacities (see Figure
3), although these areas account for only about
9 percent of the total urban population.17 Just
over half of the world’s city dwellers live in set-
tlements with fewer than 500,000 inhabitants.18

More than half of the rise in urban popu-
lation is caused by natural increase.19 But
migration is also a leading factor, as economic
opportunities and improvements in sanitation
and clean water have made city life more desir-
able. Yet the benefits of urban prosperity are
shared unequally, and the poor public health
conditions of slums still sicken and kill on a
large scale.20

The environmental challenges that cities face
vary with the level of economic activity.21 The
poorest cities and their slums typically have the
worst local hazards, such as diseases spread by
dirty water and lack of toilets.22 As a city indus-
trializes, problems at the metropolitan scale,
such as air pollution from industry and traffic,
tend to worsen first and then improve as eco-
nomic growth allows for cleaner technologies.23

But a city’s burden on the global environment
often increases with economic growth as resi-
dents buy more cars, bigger houses, and other
consumer goods.24

Yet the economies of scale possible with
high-density settlement provide a crucial
opportunity to create living patterns in har-
mony with nature’s rhythms. Urban planners
are beginning to embrace the concept of “circu-
lar metabolism,” in which much of the waste
from the water, food, fuels, and materials that
course through cities is reused or recycled.25

Architects are beginning to apply this idea to
buildings: the 15-story IBM headquarters in
Kuala Lumpur, Malaysia, for example, uses
plantings on its exterior to capture water that
would otherwise be wasted.26

World Is Soon Half Urban Kai N. Lee with Lisa Mastny
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World Urban Population,
1950–2005

Industrial Developing
Year World Countries Countries

(million)

1950 732 423 309 
1955 850 477 374 
1960 992 535 458 
1965 1,158 595 563 
1970 1,329 650 678 
1975 1,516 701 815 
1980 1,736 744 992 
1985 1,984 780 1,204 
1990 2,271 818 1,453 
1995 2,551 849 1,702 
2000 2,845 874 1,971 
2005 3,150 898 2,252 

Source: UN Population Division.
Figure 2. Urban Population by Region, 1950, 1990, and 2005

Figure 3. Population of 14 Largest Cities, 1950, 1990, and 2005
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In 2006, the gross world product (GWP)—the
aggregated total of all finished goods and serv-
ices produced worldwide—increased 3.9 per-
cent to $65.1 trillion (in 2006 dollars).1 (See
Figure 1.) This estimate reflects real purchasing
power in countries (that is, in purchasing
power parity or PPP terms). The market
exchange rate GWP, which is based on actual
monetary terms, reached $47.8 trillion in 2006,
an increase of 4.7 percent.2 Growth of GWP
(PPP) in 2006 was slightly less than the 4.0-
percent increase in 2005 but about 0.4 percent
higher than the average growth seen since 1971.3

China accounted for over one third of the
$2.5 trillion in growth in 2006.4 The Chinese
economy was once again the fastest growing in
the world, with its gross domestic product
(GDP) jumping 8.8 percent, driven mainly by
high levels of investment and exports.5 Yet ana-
lysts increasingly question whether China can

sustain this growth, as the bene-
fits have been distributed
unequally and have also created

significant environmental problems.6 In 2006,
accidents triggering pollution that the Chinese
government considered “serious” occurred
almost every other day on average.7

Sub-Saharan Africa, the Middle East, and
Russia and the former states of the Soviet
Union also grew at a fast clip, of 5.1 percent,
4.2 percent, and 5.1 percent respectively.8 This
growth primarily stemmed from strong net
exports of commodities, particularly oil and
natural gas and, in sub-Saharan Africa, metals.9

The U.S. economy, accounting for 20 percent
of GWP, grew 2.7 percent in 2006.10 The United
States thrived in the first quarter, but high fuel
prices, sluggish job growth, and a weakening
housing market slowed economic expansion
later.11 With continued cooling of the housing
market, consumer demand and economic
growth are expected to slow further in 2007.12

The European Union also accounted for 20
percent of GWP in 2006.13 Its economy grew
1.5 percent, primarily driven by domestic
spending and investment.14 Job growth in the
United Kingdom and consumer demand in Ger-
many contributed to this increase.15 Japan grew

at 1.3 percent in 2006, with strong domestic
demand offset by a reduction in public invest-
ment and net exports.16

Per capita GWP also increased in 2006, to
$9,975.17 This is a growth of 2.7 percent—less
than total GWP growth because world popula-
tion increased by 77 million people.18 Yet GWP
per capita does not reflect the vast disparity in
GDP per person—even when these figures are
in purchasing power parity terms. In the United
States GDP is $43,356 per person and in Japan
it is $31,924, for example, while in China the
figure is $8,005 and in India it is $3,546.19

GDP is a poor measure of economic pro-
gress, as it counts all monetary expenditures as
positive—whether the money is spent on useful
goods, such as food or durables, or on mitigat-
ing social ills that could have been prevented.
The U.S. nongovernmental organization Rede-
fining Progress designed the Genuine Progress
Indicator (GPI), a measure that better analyzes
economic progress by subtracting out pollution
and resource degradation, crime, and other eco-
nomic ills while adding in unmeasured benefits
like volunteer work and parenting.20 While U.S.
GDP per capita has nearly doubled since 1970,
the GPI grew just 15 percent.21 (See Figure 2.)

Clearly, economic priorities must change, as
over 60 percent of ecosystem services are being
degraded or used unsustainably.22 The “ecolog-
ical footprint” of global society—a measure-
ment that calculates the amount of land and 
sea area needed to produce resources, absorb
wastes, and provide space for infrastructure,
such as roads and buildings—is also increasing
each year, with a jump of 2.5 percent in 2003.23

(See Figure 3.)
This most recent measurement shows that

humans currently use the resources of 1.25
Earths and are thus depleting the ecological cap-
ital on which future populations will depend.24

As economic growth accelerates in both high-
income and low-income countries, so does the
depletion of ecological capital. Indeed, at the
current consumption levels of high-income
countries, the world could only sustainably
support 1.75 billion people, not the 6.5 billion
living on Earth today.25

Economy and Strain on Environment Both Grow Erik Assadourian
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Gross World Product, 1970–2006

Year Total Per Capita

(trill. 2006 dollars) (2006 dollars)

1970 18.6 5,006
1971 19.4 5,124
1972 20.4 5,281
1973 21.8 5,530
1974 22.3 5,568
1975 22.7 5,561
1976 23.8 5,731
1977 24.9 5,881
1978 26.0 6,049
1979 27.0 6,167
1980 27.6 6,200
1981 28.1 6,223
1982 28.4 6,176
1983 29.3 6,252
1984 30.6 6,434
1985 31.8 6,561
1986 32.9 6,683
1987 34.2 6,821
1988 35.8 7,016
1989 37.1 7,151
1990 38.1 7,225
1991 38.7 7,220
1992 39.5 7,255
1993 40.3 7,306
1994 41.8 7,458
1995 43.3 7,614
1996 45.0 7,814
1997 46.9 8,034
1998 48.2 8,141
1999 49.9 8,327
2000 52.3 8,611
2001 53.6 8,719
2002 55.2 8,873
2003 57.4 9,110
2004 60.3 9,452
2005 62.7 9,712
2006 (prel) 65.1 9,975

Source: IMF.

Figure 3. Humanity’s Ecological Footprint, 1961–2003

Figure 2. GDP and GPI Per Person, United States, 1950–2004
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Global crude steel production hit a record high
of 1.24 billion tons in 2006, an increase of 10
percent over 2005.1 (See Figure 1.) This was
the third consecutive year in which crude steel
output exceeded 1 billion tons.2 China was by
far the leading producer, with 419 million tons
output in 2006—just above one third of the
global total.3 The other major producers were
Japan (116 million tons) and the United States
(99 million tons), followed by Russia and South
Korea.4 (See Figure 2.) 

The past decade has been the most produc-
tive in the history of the steel industry, driven
mainly by remarkable growth in China and the
Asia region. Global output in 2006 was 65 per-

cent above the figure a decade earlier.5

China became the largest national
producer in 1996, and 10 years later out-

put there was a startling 314 percent higher.6

The Asia region accounted for 38 percent of all
crude steel produced in 1996; by 2006, the
share rose to 54 percent.7

Consolidation in the steel industry world-
wide has accelerated as producers look to inte-
grate horizontally with other mills and vertically
with raw material suppliers and steel distribu-
tors to secure their futures.8 In 2005 the top 15
steel producers accounted for one third of
world production, compared with just over one
fourth in 1995.9 (See Figure 3.)

The recent race toward consolidation has
been highlighted by a few major takeovers. In
June 2006 Mittal Steel took over the Pan-Euro-
pean Arcelor and became the largest steelmaker
in the world.10 The new firm, Arcelor-Mittal, has
more than 100 million tons of annual capacity—
enough for twice as many automobiles as are
made in the world every year and three times
the capacity of its nearest rival, Nippon Steel.11

The second major merger took place in early
2007, when an Indian conglomerate—Tata
Steel—acquired the Anglo-Dutch steel firm
Corus and created the world’s fifth biggest steel
producer.12 Similar takeovers and mergers also
happened in the United States, Europe, Russia,
China, East Asia, and Australia.13

The rebounding world economy combined
with buoyant infrastructure and other invest-

ments in developing economies pushed global
steel demand up in 2006.14 Demand jumped an
estimated 9 percent in the year, with China and,
more generally, Asia again being the major driv-
ing forces.15 Demand for steel in China rose by
15 percent in 2006, accounting for one third of
the global total.16 Increased spending on infra-
structure and construction in India drove steel
use there up by 10 percent.17 Demand for steel
also rose considerably in the European Union,
North America, East Asia, and Russia, though
at more moderate rates.18

Rising global demand has stimulated trade
as well. In the first nine months of 2006 China
became the world’s largest steel exporter for the
first time, surpassing Japan, Russia, and the
European Union.19 China’s net exports for the
year reached 24.5 million tons.20 North Amer-
ica and the European Union remained the key
steel-importing regions, with each estimated to
bring in around 40 million tons a year.21

Recycled iron and steel scrap is a vital raw
material, and the rate of recycling has risen
remarkably in industrial countries. The recyc-
ling rate for steel reached 76 percent in the
United States in 2005, the highest ever recorded
there.22 In 2006 an estimated 55 million tons 
of steel were recycled in the United States.23

The latest available data show that the U.S.
recycling rate in 2005 for automobiles—the
primary source of old steel scrap—was 102 per-
cent, indicating that more steel was reclaimed
from automobiles than was used to
manufacture new vehicles.24

The U.S. recycling rates for appliances and
steel cans in 2006 were 90 percent and 63 per-
cent, respectively.25 Worldwide, more than 5
million tons of steel cans were recycled in 2005,
an average recycling rate for steel packaging of
65 percent.26 This figure is 7.4 percent higher
than in 2001, signaling a continuous increase
over the years.27

Steel Production Soars Yingling Liu
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World Steel Production,
1950–2006

Year Production

(million tons)

1950 190

1955 271

1960 347

1965 451

1970 595

1975 644
1976 675
1977 675
1978 717
1979 747
1980 716
1981 707
1982 645
1983 664
1984 710
1985 719
1986 714
1987 736
1988 780
1989 786
1990 771
1991 734
1992 720
1993 728
1994 725
1995 752
1996 750
1997 799
1998 777
1999 788
2000 847
2001 850
2002 904
2003 962
2004 1,057
2005 1,129
2006 (prel) 1,240

Source: IISI.

Figure 2. Top Five Steel-Producing Countries, 1994–2006

Figure 3. Top 15 Steel-Producing Companies, 2005 
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Figure 1. World Steel Production, 1950–2006
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Global production of primary aluminum—alu-
minum made from bauxite ore—increased by 4
percent in 2006.1 (See Figure 1.) That number
represents a continuing slowdown in output 
in recent years from the high rates of 2002–05,
when production increases averaged 6.5 percent
annually.2 Nevertheless, the industry continues
to grow globally as demand moves upward and
as new production capacity is added.3 Mean-
while, global secondary (recycled) aluminum
production was up in 2004, the latest year for
which world data are available.4

Aluminum is the world’s second most popu-
lar metal, after iron. It is used to make transport
vehicles from cars to airplanes to ships, in con-
struction, in consumer durables such as appli-
ances, and in packaging.5 Aluminum is made
from bauxite ore, which is found near the earth’s
surface and which usually requires open-pit
mining to be removed.6 Bauxite is relatively
plentiful, with the greatest reserves found in
Guinea, Australia, Brazil, Jamaica, and China.7

Primary aluminum production is concen-
trated in relatively few countries. China alone
produced 26 percent of the world total in
2006.8 The top five producers—China, Russia,

Canada, the United States, and
Australia—accounted for 59 percent of
world output that year.9 (See Figure 2.)

Production is found where energy is cheap
because making aluminum uses gargantuan
quantities of electricity.10 Indeed, the world’s
largest aluminum smelter, now being planned
for construction in Dubai, will have its own
2,600-megawatt power plant.11

Although growth in primary production 
has slowed, many of the top producers posted
robust gains. China and India reported the
greatest increases in aluminum output, at 12
percent and 11 percent respectively. 12 Bahrain,
Brazil, and South Africa also posted large gains
for the year, at 11, 7, and 5 percent.13

Growth globally was slowed by the 7-percent
decline in production experienced in the United
States, the fourth largest producer.14 This
decline is part of a long-term pattern: primary
production in this country has fallen by 57 per-
cent since 1992.15 U.S. smelters were operating

at only 62 percent of capacity, in part because 
of high prices for energy and alumina.16 Mean-
while, secondary aluminum production in the
United States may also experience a slowdown
as automobile manufacturing, a key supplier of
scrap, declines there.17

Aluminum production accounts for roughly
3 percent of global electricity use.18 For some
countries the share is much higher: in Aus-
tralia, it devours 10 percent of the country’s
electricity.19 The industry has become steadily
more energy-efficient in recent years; electricity
use per ton of output fell by 11 percent between
1980 and 2006.20 But increases in output have
typically been greater than efficiency gains,
sending total electricity use for aluminum
higher each year.21 (See Figure 3.)

Aluminum from scrap (from manufacturing
plants as well as aluminum products) reduces
this metal’s environmental footprint because of
its relatively low energy requirements. In the
United States in 2006, roughly two thirds of
aluminum used in recycling came from manu-
facturing plants; the remainder came from dis-
carded products.22 Aluminum recycled from
discarded products accounted for the equivalent
of about 18 percent of aluminum consumption
in the United States in 2006.23

The growing practice of making aluminum
from scrap rather than from virgin ore will
affect the location and economics of production
in the future.24 Remelting (recycling) aluminum
uses only 5–10 percent as much energy as mak-
ing aluminum from ore.25 And because the
energy efficiency of recycling aluminum is
expected to increase faster than the efficiency 
of virgin production in coming years, the cost
advantage will likely tilt further in the direction
of recycling.26 This cost advantage, coupled
with growing availability of scrap aluminum,
are likely to decouple aluminum production
from supplies of cheap energy.27

Aluminum, if recycled, has a number of
environmentally friendly features, including
light weight, which means products require less
energy to transport, and strength, which means
less is needed for a given function.28 Aluminum
can be recycled many times over.

Aluminum Production Continues Upward Gary Gardner
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World Aluminum Production,
1950–2006

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

1975 12.1 2.8
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 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 22.6 7.5
1999 23.6 7.9
2000 24.4 8.2
2001 24.3 7.6
2002 25.9 7.7
2003 27.7 7.5
2004 29.8 7.6
2005 31.9 n.a.
2006 (prel) 33.1 n.a.

Source: USGS.

Figure 2. Primary Production of Aluminum, by Country, 2006
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Figure 3. World Electricity Use in Primary Aluminum 
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In 2006, mine production of gold fell by 1 per-
cent to 2,467 tons, in line with output in 2004.1

(See Figure 1.) The world’s top three pro-
ducers—South Africa, Australia, and the
United States—and Indonesia all saw marked
losses in production.2

The main shaft at South Deep in South Africa
was temporarily closed, slashing production
there by half.3 The Batu Hijau Mine in Indone-
sia suffered production losses due to pit wall
stability issues.4 The operators of the world’s
two largest gold-producing mines—Freeport-
McMoRan at Grasberg in Indonesia and New-
mont at Yanacocha in Peru—both reported
substantial reductions in output in 2006, esti-
mated at a combined 75 tons for the year.5

Some Latin American countries and China
achieved slight production increases when a
number of new mines got going.6 The Veladero
mine in Argentina and the Amapari and Jacobina
mines in Brazil all saw increased output.7 Gold
mining in China increased steadily as well. As
the world’s fourth-largest gold producer, China
produced a record amount of 240 tons of gold
in 2006—7 percent more than the year before.8

The gold produced in mines added to the
existing gold stockpile, bringing this to 157,967
tons at the end of 2006.9 The jewelry industry

accounted for 52 percent of the above-
ground gold stocks at the beginning of
2006, central banks held 18 percent in

their vaults, private investors hoarded 16
percent, and 12 percent was used for industrial
purposes.10 (See Figure 2.)

Gold prices continued to climb in 2006.11

(See Figure 3.) Gold at the London price
touched $725.75 in mid-May—the highest
level in 25 years.12 The average price through-
out the year was $604, up nearly 36 percent
from 2005.13

Shrinking sales by central banks were partly
responsible for the price hike in 2006.14 Net
sales by these banks were estimated to have
halved, dropping to 330 tons.15 The decline was
somewhat driven by lower sales from members
of the renewed Central Bank Gold Agreement
(CBGA-2), an agreement under which 15 of the
world’s biggest gold holders, including Germany

and France, made a commitment to not sell off
gold stocks in order to maintain high prices.16

CBGA members sold only 393 tons of gold out
of the possible annual allowance of 500 tons.17

The high and volatile prices for gold damp-
ened consumers’ enthusiasm. Gold demand for
jewelry fabrication slumped by more than 400
tons in 2006. The greatest losses occurred in
the price-sensitive regions of India and the Mid-
dle East, while Italy and East Asia (excluding
China) also saw substantial declines.18 Chinese
retail sales of gold jewelry, in contrast, rose more
than 20 percent in 2006.19 World investment in
gold—the sum of implied net investment, gold
bar hoarding, and coins—in 2006 was just over
680 tons, down 16 percent.20

It is increasingly tough for gold miners to
replace gold in the ground with new discover-
ies.21 Westhouse Securities estimates that
between 1985 and 2003, new gold discoveries
slipped by 30 percent from the previous 15
years.22 Each new ounce discovered also costs
2.6 times as much to locate.23

Gold mining corporations have been under
growing pressure from the public, jewelry man-
ufacturers, and retailers to pay more attention
to their environmental impact. Public protests
against leading companies were reported in
places where major operations were located,
including Indonesia, Peru, Argentina, Papua
New Guinea, Romania, and Ghana.24 No Dirty
Gold—an international consumer campaign to
educate consumers, retailers, and the general
public about the impacts of irresponsible gold
mining—has over the past three years gathered
signatures from more than 55,000 consumers
on a petition urging jewelry retailers to sell
environmentally and socially responsible gold.25

As of early March 2007, 21 leading jewelry
retailers—including Cartier, the Zale Corp., Tif-
fany & Co., and Birks & Mayors—had endorsed
No Dirty Gold’s Golden Rules, a set of social,
environmental, and human rights principles to
guide more responsible production.26

Gold Mining Output Drops Slightly Yingling Liu
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Global Gold Production,
1950–2006

Year Amount

tons

1950 879

1955 947

1960 1,190

1965 1,440

1970 1,480

1975 1,200
1976 1,210
1977 1,210
1978 1,210
1979 1,210
1980 1,220
1981 1,280
1982 1,340
1983 1,400
1984 1,460
1985 1,530
1986 1,610
1987 1,660
1988 1,870
1989 2,010
1990 2,180
1991 2,160
1992 2,260
1993 2,280
1994 2,260
1995 2,230
1996 2,290
1997 2,450
1998 2,500
1999 2,570
2000 2,590
2001 2,604
2002 2,587
2003 2,593
2004 2,464
2005 2,494
2006 (prel) 2,467

Source: USGS, GFMS.

Figure 3. Gold Prices, 2000–06

Figure 2. Above-ground Gold Stocks, End of 2005
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Roundwood production worldwide climbed to
3,503 million cubic meters in 2005, the last
year with global data.1 (See Figure 1.) That rep-
resents a 2.3-percent increase over 2004, a sub-
stantial acceleration of the average 0.64-percent
rate of growth of the previous five years.2 On a
per capita basis, however, global production has
dropped steadily for more than four decades,
from 0.76 cubic meters per person in 1961 to
0.54 cubic meters in 2005, as harvesting and
processing technologies have become more effi-
cient and as other materials have replaced wood
in some applications.3

Roundwood refers to wood that is removed
from forests or other areas, whether felled or
simply picked up from the forest floor.4 There
are two broad categories: fuelwood (used for
heating and cooking) and industrial wood
products, such as lumber, wood panels, and
wood pulp.

While output of the various kinds of round-
wood is split nearly evenly at the global level
(51 percent fuelwood and 49 percent indus-

trial), the two products often have differ-
ent values in wealthy and poor nations.5

Some three quarters of the world’s fuel-
wood is burned in developing countries, where
it accounts for 15 percent of primary energy
use.6 The other one quarter is consumed in
industrial countries—in wood stoves, for exam-
ple—and constitutes only 2 percent of those
countries’ primary energy supply.7

The top six producers—the United States,
India, China, Brazil, Canada, and Russia—
accounted for 48 percent of global production
in 2005.8 (See Figure 2.) All showed increases
in harvesting over 2004 except China, which
sharply curtailed cutting after floods caused by
denuded hillsides devastated the country in
1998.9 Yet China is a major player on the global
wood stage: its imports have more than tripled
since 1997, making China the world’s largest
importer of wood and wood products.10 Demand
there has helped fuel the increased output of
some major exporters: Chinese imports of Rus-
sian logs increased 21-fold between 1997 and
2005, for example.11

Overall, the trend in wood harvesting is up

in most regions, primarily because of demand
from the rapidly expanding economies of coun-
tries like China.12 Rising fossil fuel prices have
stimulated demand for wood as a source of
heat.13 Government promotion of renewable
energy and climate change policies in many
countries, which often steer economic activity
away from fossil fuels, is another factor.14 On
the other hand, rising U.S. and European inter-
est rates in 2005–06 helped dampen demand
for wood panels and lumber.15

Illegal logging is a major obstacle to making
forest practices sustainable, because illegally
sourced wood and wood products supplied at
submarket rates tend to undercut responsibly
produced products in world markets.16 Illegal
logging is primarily driven by demand for
cheap products in industrial nations. A 2004
report found that the European Union imports
nearly 3 billion euros (almost $4 billion) worth
of illegal logs—a substantial share of the 10–15
billion euros worth of illegal logging worldwide
each year.17 Illegal logging is also facilitated by
illegal products being imported to China from,
say, Indonesia and Papua New Guinea and then
re-exported to industrial countries, especially
the United States and Europe.18

One bright spot in the effort to combat ille-
gal and unsustainably produced wood is the
growth in certification of wood and wood prod-
ucts. Global certified forested area expanded by
12 percent in 2005, bringing the certified share
of the world’s forests to 7 percent.19 About 24
percent of roundwood production comes from
certified forests, mainly in Europe and North
America.20 (See Figure 3.) Most of this wood is
not labeled, apparently because consumers have
yet to demand it.21

Most certified forest area is located in indus-
trial countries: North America has 58 percent of
the current total and Western Europe has 29
percent.22 About half of the forested area of
Europe and about a third of the area of North
America is certified, while nearly all the forests
in Austria and Finland are.23 In absolute terms,
Canada has by far the largest certified area—
some 121 million hectares.24 The United States
is second, with 35 million hectares.25

Roundwood Production Up Gary Gardner
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World Roundwood Production,
1961–2005

Year Production

(million cubic meters)

1961 2,342
1965 2,475
1966 2,520
1967 2,543
1968 2,571
1969 2,598
1970 2,644
1971 2,666
1972 2,672
1973 2,740
1974 2,749
1975 2,705
1976 2,799
1977 2,801
1978 2,868
1979 2,950
1980 2,978
1981 2,965
1982 2,954
1983 3,048
1984 3,148
1985 3,162
1986 3,233
1987 3,309
1988 3,343
1989 3,386
1990 3,382
1991 3,272
1992 3,201
1993 3,187
1994 3,193
1995 3,251
1996 3,234
1997 3,305
1998 3,224
1999 3,293
2000 3,358
2001 3,271
2002 3,299
2003 3,368
2004 3,423
2005 3,503

Source: FAO.

Source: UNECE and FAO

Figure 3. Source of Roundwood from Certified Forests, 2006
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A family checks their cell phones in La Paz, Bolivia.

x Vehicle Production Rises Sharply
x Bicycle Production Up Slightly
x Air Travel Reaches New Heights
x Cell Phones Widely Used, Internet Growth Slows

For data and analysis on transport and communications trends, including car-sharing and
passenger rail travel, go to www.worldwatch.org/vsonline.
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According to preliminary figures from London-
based Global Insight, global passenger car pro-
duction grew to 48.6 million units in 2006, a
sharp 6 percent increase from 2005.1 In addi-
tion, production of “light trucks” remained
unchanged at 18.5 million units, for a combined
total of 67.1 million vehicles.2 (See Figure 1.)

The year 2006 saw some momentous
changes in the lineup of top producer
countries. Japan, with an output of 10.9 million
cars and light trucks, edged out the United
States (10.8 million) for the first time.3 More
dramatically, China increased its production by
29 percent to 6.7 million vehicles and overtook
Germany (5.7 million) to become the third-
largest producer.4 (See Figure 2.) South Korea
and France (3.8 million and 3.2 million, respec-
tively) were next.5 Spain, Canada, Brazil, and
Mexico round out the top 10, but India is
poised to break into that league soon.6

Vehicle exports—totaling 23.4 million cars
and 4.2 million commercial vehicles in 2005—
are dominated by just three nations: Japan,
France, and Germany together account for 49
percent of the world total.7

China’s rise represents the most dramatic
change in the world auto industry. During the
past decade production there more than quin-
tupled, driven by joint ventures with multina-
tionals and the rapid growth of indigenous
carmakers.8 Sales within China surpassed the 3
million mark in 2005, with 8.9 million passen-
ger cars on the country’s roads—still a compar-
atively small fleet.9 But China is expected to
become a major exporter within the next four
years.10 Fuel economy is a key requirement to
succeed in the Chinese market and will likely
be a strong characteristic of the global market
strategy of China’s manufacturers.11

Worldwide production is concentrated
among just a few companies. The top 5—Gen-
eral Motors (GM), Toyota, Ford, Volkswagen,
and DaimlerChrysler—manufactured 51 per-
cent of all passenger cars and light trucks in
2005, while the top 10 accounted for 76 per-
cent.12 (See Figure 3.) A changing of the guard
at the top is in the making, however. Toyota
passed Ford to become the world’s second-

largest producer in 2005.13 Following a $12.7-
billion loss for 2006, the worst in its history,
Ford will further consolidate rather than grow.14

Expectations are that Toyota will next—perhaps
as soon as 2007—topple GM, the world’s largest
carmaker since 1931.15

Toyota already enjoys a solid lead in hybrid
gasoline-electric cars, selling 312,500 hybrids
worldwide in 2006 and expecting to sell
430,000 in 2007.16 However, this and other
advances in fuel efficiency technology are being
more than offset by carmakers’ continued
emphasis on adding size and muscle to vehicles.
In the United States, the 2006 model year
includes the heaviest vehicles in three decades.17

Although the U.S. government announced new
fuel economy standards for light trucks for the
model years 2008 to 2011, these are expected to
save the equivalent of less than a month’s worth
of current fuel consumption.18

Diesel engine–powered cars typically get 30
percent better mileage than cars with gasoline
engines.19 Consulting firm J.D. Power and Asso-
ciates projects that global demand for diesel
light vehicles will nearly double from 15 million
in 2005 to 29 million in 2015.20 In addition to
the traditional stronghold Europe, South Korea
and India are key markets for these cars.21

The continued expansion of car-centered
transportation contributes to climate change.
Carmakers selling vehicles in the European
Union (EU) agreed in the late 1990s to volun-
tarily reduce carbon emissions to 140 grams per
kilometer by 2008–09—but appear unable to
meet this target.22 New cars made by European
companies emitted 161 grams of carbon in
2004, Korean models 168 grams, and Japanese
cars 170 grams.23 EU mandatory limits are in
the works that would require a further cut to
130 grams by 2012—though this is criticized
by environmentalists as insufficient.24 In Can-
ada, too, there is growing pressure to introduce
binding limits in the face of shortcomings of
voluntary measures.25 And California sued six
of the world’s largest automakers over climate
change, charging that greenhouse gases from
their vehicles have caused billions of dollars in
damages.26

Vehicle Production Rises Sharply Michael Renner
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World Passenger Vehicle 
Production, 1950–2006

Passenger Light
Year Cars Trucks

(million)

1950 8.0

1955 11.0

1960 12.8

1965 19.0

1970 22.5

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 35.4 12.9
1995 36.1 13.2
1996 37.4 13.7
1997 39.4 14.5
1998 38.6 13.7
1999 40.1 15.0
2000 41.3 15.9
2001 40.1 15.0
2002 41.5 16.1
2003 42.2 16.8
2004 44.4 17.8
2005 45.9 18.5
2006 (prel) 48.6 18.5

Source: American Automobile Manufactur-
ers Association, Ward’s, and Global Insight.

Figure 2. Light Vehicle Production. Leading Countries,  
                1995–2006

Figure 3. Market Shares of Leading Automobile 
                 Manufacturers, 2005
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Bicycle production rose to 105 million units
globally in 2004 (the last year with global data),
a 1.5-percent increase over 2003.1 (See Figure
1.) The increase is actually a slowdown in pro-
duction as firms draw down inventories that
had grown during two years of rapid growth.

Although bicycles are produced in dozens of
countries, the top five producers—China, India,
the European Union, Taiwan, and Japan—are
responsible for 87 percent of global produc-
tion.2 China is in a league of its own, however,
with some 58 percent of the global market in
2004.3 (See Figure 2.) 

Preliminary figures suggest that Chinese
production increased by 11 percent in 2005.4

Given the relatively flat trajectories of
other major producers, it is very possible
that by 2006 China alone accounted for

two thirds of global bicycle output.
The Chinese juggernaut faces obstacles,

however, especially trade barriers imposed in
Europe, Mexico, and Canada. Mexico’s 144-per-
cent tariffs, first imposed in 1994 and renewed
in 2005, have effectively shut Chinese bikes out
of that country.5 And Europe’s 48.5-percent
duties on Chinese bicycles, adopted in 2005,
were expected to curb Chinese sales in Europe
substantially.6 But China may be adapting to the
restrictive European market, in part by setting
up production facilities in Eastern Europe.7

Meanwhile, India is reducing tariffs on bicycles,
an encouraging development for Chinese firms,
especially in light of projections of a 33-percent
increase in demand for bicycles there between
2006 and 2010.8

Production of electric bicycles—with elec-
tric motors that make longer and hillier rides
possible with less exertion—continues to
boom. Introduced in the mid-1990s, global
sales rose to 12.1 million units by 2005.9 China
accounted for as many as 11 million of these
and is expected to remain the strongest engine
of demand: Chinese consumers were expected
to buy 15 million electric bikes in 2006.10

Meanwhile, electric models could receive a
boost when new standards to be finalized in
Europe make components of different produc-
ers compatible.11

Government support for bicycles—typically
in response to concerns about climate change,
traffic congestion, energy conservation, and 
fitness—is increasingly evident. Taiwan
announced in 2006 a plan to build 2,600 kilo-
meters of bicycle lanes over the next five years
and to adopt bicycle-friendly traffic rules.12 In
London, a congestion tax on autos produced 
a 50-percent increase in bike trips in the city,
while use of the 16,000-kilometer-long National
Cycle Network rose by 15 percent between
2004 and 2005.13

In Australia, the state of Victoria committed
in 2006 to triple its funding of bikeways over
the next decade.14 France created the position
of “Monsieur Velo”—a Cycling Czar—whose
chief responsibility is to increase biking rates,
likely through promoting measures to increase
cycling safety, provide more bicycle parking,
and offer greater bike access to public transpor-
tation.15 And in San Francisco, the city has set 
a goal of raising commuters’ bicycle use from 
2 to 10 percent of trips by 2010.16

Achieving such a transformation in U.S.
cities is a tall order. But a 2006 study found that
the higher cycling rate in Canada—three times
above that in the United States—could be
traced to infrastructure differences rather than
to weather or cultural differences.17 It found,
for example, that cycling rates in the Yukon are
twice as high as in Southern California and
three times as high as in Florida.18 The authors
concluded that cycling in the United States
could be increased through changes in trans-
port and land use policies.19 U.S. transportation
legislation has increased funding for bicycling
infrastructure from $150 million in 1992–97 to
$900 million for 2005–09.20 But cycling’s share
of transportation funding remains minuscule.21

(See Figure 3.)
Meanwhile, entrepreneurs continue to play a

role in promoting cycling. A subscription bike
rental service opened in Boston in 2006 that
offers a year’s use of a 15-speed mountain bike
for just $19.99.22 The bulk of the revenue for
the service comes from advertising mounted on
the bike frames, which costs companies about
$100 a month for ads on four bikes.23

Bicycle Production Up Slightly Gary Gardner

68 Vital Signs 2007–2008 www.worldwatch.org

p. 52

LI
NK

S

        



Bicycle Production Up Slightly

www.worldwatch.org Vital Signs 2007–2008 69

World Bicycle Production,
1950–2004

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 91
1991 96
1992 99
1993 99
1994 102
1995 103
1996 96
1997 90
1998 87
1999 88
2000 95
2001 86
2002 94
2003 103
2004 105

Source: Bicycle Retailer and Industry News
and United Nations.

Figure 2. Top Five Bicycle Producers, 2000–05
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In 2005, the number of passengers traveling on
scheduled airlines in a single year passed 2 bil-
lion for the first time, according to provisional
estimates from the International Civil Aviation
Organization (ICAO).1 (See Figure 1.) And
travelers flew an unprecedented distance—
more than 3.7 trillion passenger-kilometers.2

(See Figure 2.) This is equivalent to 4.8 million
people flying to the moon and back in one year. 

ICAO numbers are an underestimate of total
plane travel, as they do not include military avi-
ation or the private and business jet industry
that is so popular with politicians, business peo-
ple, and celebrities.3 Some 4,000 new private
and business planes were built in 2006, at a
record cost of $18.8 billion, up 21 percent from
2005.4 (See Figure 3.) Private planes emit up to
four tons of carbon dioxide per hour and carry
few people, so the pollution-per-passenger ratio
is much greater than on commercial flights.5

Due to war, terrorism, disease outbreaks,
and rising fuel costs, the global airline industry
has not turned a profit since 2000, though the
International Air Transport Association expects
an industry-wide profit of $2.5 billion in 2007,
a profit margin of 0.5 percent.6 All regions
except Africa are expected to be profitable.7

As the number of passengers flying each year
grows, so does aviation-related pollution. One

airplane crossing the Atlantic can
use 60,000 liters of fuel—about as
much as a driver uses in 50 years.8

The Intergovernmental Panel on Climate
Change reports that in 1992, the last year with
data available, air transport contributed 2 per-
cent of global carbon dioxide emissions but
nearly all of the nitrogen oxide emissions found
8–15 kilometers above Earth.9 Because the
emissions from planes occur so high in the
atmosphere, they contribute to global warming
at two to four times the rate of emissions closer
to Earth, such as those from cars.10

Currently, emissions produced on interna-
tional flights are not explicitly regulated by the
Kyoto Protocol, though those produced during
domestic flights are included in country-specific
targets.11 The ICAO expects to issue guidelines
for emissions trading related to international

aviation in September 2007.12

Within the European Union (EU), by 2011
airlines will be accountable for emissions from
all domestic air travel and flights between mem-
ber countries under the EU Emissions Trading
Scheme (ETS).13 And in 2012, all flights arriv-
ing at or departing from an EU airport will be
subject to ETS, with caps set at the average
level of emissions between 2004 and 2006.14

One way to reduce the emissions caused by
flying is to improve international air traffic
management. Cutting flight times and making
routes more efficient would avoid an estimated
73 million tons of carbon emissions each year.15

Virgin Air is experimenting with electric tractors
that tow planes from gates to the runway,
saving up to 2,500 liters of fuel per flight.16

Aircraft design matters immensely: new air-
planes are 70 percent more fuel-efficient than
those designed 40 years ago and 20 percent
more efficient than those built just 10 years
ago.17 High fuel prices provide a continued
incentive to design more-efficient planes.
Future planes may have longer, lighter wings
with engines mounted at the tips, which would
reduce drag and cut plane weight.18

Noise and material waste are also significant
environmental concerns. The Natural Resources
Defense Council reports that the U.S. airline
industry throws away enough aluminum cans
each year to build 58 Boeing 747 airplanes.19

Paper is the largest category of waste generated
by the industry.20

Some airports are taking their environmental
records seriously. Japan’s Centrair Airport,
opened in 2005, was built on an artificial island
to minimize noise and air pollution over nearby
communities.21 The island was carefully 
shaped to preserve existing ocean currents, 
and a hydrogen fuel cell bus ferries passengers
between terminals.22 In 2006 Boston’s Logan
Airport Terminal A became the first U.S. airport
to receive the Green Building Council’s Leader-
ship in Energy and Environmental Design certi-
fication for, among other features, its natural
lighting, energy-saving roof design, and use of
paints and sealants with low volatile organic
compounds.23

Air Travel Reaches New Heights Zoë Chafe
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World Air Travel by Distance
and Passenger Volume,
1950–2005

Year Passengers Distance

(billion passenger-
(million) kilometers)

1950 31 28

1955 68 61

1960 106 109

1965 177 198

1970 383 460

1975 534 697
1976 576 764
1977 610 818
1978 679 936
1979 754 1,060
1980 748 1,089
1981 752 1,119
1982 766 1,142
1983 798 1,190
1984 848 1,278
1985 899 1,367
1986 960 1,452
1987 1,028 1,589
1988 1,082 1,705
1989 1,109 1,774
1990 1,165 1,894
1991 1,135 1,845
1992 1,146 1,929
1993 1,142 1,949
1994 1,233 2,100
1995 1,304 2,248
1996 1,391 2,432
1997 1,457 2,573
1998 1,471 2,628
1999 1,562 2,798 
2000 1,674 3,038 
2001 1,655 2,966
2002 1,627 2,957
2003 1,665 2,998
2004 1,888 3,445
2005 2,022 3,720

Source: ICAO.

Figure 3. Number and Value of Private and Business 
                Aircraft Manufactured, 1994–2006     
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Figure 1. World Passenger Air Travel by Volume, 
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The world now has more than 2 billion cell
phone or mobile phone subscribers, according
to the latest data from the International Com-
munications Union.1 (See Figure 1.) Some 410
million new cell phone subscribers signed up in
2005 alone, more than the combined population
of the United States and Canada.2 The number
of subscribers climbed an average of 24 percent
each year over the past five years.3 At the same
time, the number of fixed telephone lines
(known now as land lines) has almost stagnated,
reaching 1.3 billion in 2005, with an average
growth rate of 5 percent over the past five years.4

The number of cell phone users per 100 resi-
dents varies drastically by country. In Israel and
the United Kingdom, there are more cell phone
subscriptions than there are people.5 Japan,
South Africa, and the United States have similar
rates of cell phone subscribers—about 70 per
100 residents.6 The two most populous coun-
tries in the world have much lower rates, with
30 subscribers per 100 residents in China and 8
per 100 in India.7

Cell phones are increasingly used in ways
that have little to do with their original func-
tion. In Japan, people can now pay for food and
train tickets with their cell phones.8 They can
also scan barcodes on fresh produce packaging,
instantly retrieving information about where
the food was grown and whether pesticides
were used.9

Some creative uses are more crucial to basic
survival. In Bangladesh, the Welltracker project
helps villagers ensure the safety of their water
supply by phone: after sending a series of mes-
sages to pinpoint their location, they receive
information from a database about how deep
they should dig their well in order to avoid
arsenic contamination.10 And WeatherBug, a
U.S. company, has announced a service that
sends severe weather alerts based on a cell
phone user’s location.11 Weather sites are the
second most popular category of Web site, after
e-mail, visited by people who get on the Inter-
net via their phones in the United States.12

There were an estimated 1.2 billion Internet
users worldwide in 2006, up 13 percent over
2005.13 While the Internet is widely available

and relatively cheap to use in some places, 
the percent of the population that goes online
varies greatly between countries. Iceland has
the highest concentration of Web users, at 87.8
percent, followed by Sweden (75.5 percent) and
Australia (70.4 percent).14 (See Figure 2.) But
in 97 countries, fewer than 10 people per 100
residents use the Internet; this includes 29
countries where the figure is below 1 in 100.15

The number of Internet host computers
grew by 38 million to a total of 433 million
computers in 2006, but this represented the
slowest annual growth rate (9.7 percent) since
surveys began in 1985.16 (See Figure 3.) 

Though computers have become an integral
part of many lives, few people realize the toxic
burden they carry. Nearly one kilogram of a
typical laptop computer—about 23 percent of
its weight—is composed of metals that can be
harmful to humans in high concentrations,
such as lead, cadmium, and copper.17 One ton
of discarded computers has more gold than is
produced from 17 tons of gold ore.18 While
these metals may not be directly harmful to
computer users, they have dire effects for the
thousands of people worldwide who work as
electronics recyclers, many without proper
equipment or protection, to process the estim-
ated 20–50 million tons of electronic waste 
generated each year.19

Internet users often take unfettered Web
access for granted. But some national regulation
threatens the integrity of the globe-crossing
technology. In China, government censors
intermittently shut down access to selected
Web sites. The popular search engine Google,
known as Gu Ge or “harvest song” in Chinese,
has come under fire for bowing to Chinese gov-
ernment pressure and restricting search results
for sensitive topics such as human rights and
political reform.20

One founder of the World Wide Web, Sir Tim
Berners-Lee, warned that a recent proposal could
cause the Internet to enter “a dark period.”21

Large U.S. telecom businesses want to grant
subscription-only access to parts of the Internet,
with priority given to data transmitted by com-
panies or institutions that pay higher rates.22

Cell Phones Widely Used, Internet Growth Slows Zoë Chafe
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Cellular Telephone
Subscribers and Internet Host
Computers Worldwide,
1985–2006

Cellular Internet
Phone Host

Year Subscribers Computers

(million)

1985 1 0.00
1986 1 0.01
1987 2 0.03
1988 4 0.08
1989 7 0.16
1990 11 0.38
1991 16 0.73
1992 23 1.31
1993 34 2.22
1994 56 5.85
1995 91 14.35
1996 145 21.82
1997 215 29.67
1998 319 43.23
1999 492 72.40
2000 740 109.57
2001 964 147.34
2002 1,160 171.64
2003 1,411 233.10
2004 1,759 317.65
2005 2,168 394.99
2006 (prel) n.a. 433.19

Source: ITU, Internet Systems Consortium.

Figure 3. Number of Internet Host Computers Worldwide, 
                1985–2006 

Figure 2. Top 10 Countries by Internet Users Per 100 People, 
               2005
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A young man of the White Army with his heavy machine gun, Akobo, Sudan.

x Number of Violent Conflicts Steady
x Peacekeeping Expenditures Hit New Record
x Nuclear Weapons Treaty Eroding

For data and analysis on conflict and peace trends, including military expenditures and
resource conflicts, go to www.worldwatch.org/vsonline.
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During 2006, the number of wars and armed
conflicts worldwide remained almost unchanged
from previous years at 43, according to AKUF, 
a conflict research group at the University of
Hamburg.1 (See Figure 1.) There were 28 
full-fledged wars and 15 armed conflicts
(organized violence of lesser severity).2 Asia
was home to the most conflicts (16), followed
by Africa (12) and the Middle East (11).3

Three conflicts were terminated, yet else-
where an equal number of new conflicts erupted.
Fighting ended in Indonesia (Aceh), India
(Bodos), and Ethiopia (Gambela region).4 But
East Timor, the Central African Republic, and
Brazil (where criminal violence in São Paulo
escalated) were subjected to fresh outbreaks of
violence.5 And the scale of violence increased
sufficiently during 2006 in Sri Lanka and in
Pakistan’s Baluchistan province to merit reclas-
sification from armed conflicts to full wars.6

Available information about many conflicts
is typically incomplete and often even
contradictory. In addition, varying definitions
and methodologies—sets of criteria that need
to be met in order for episodes of violence to be
counted as a conflict—are used by different
researchers. It is thus not surprising that such
efforts can lead to diverging assessments.

The Uppsala/PRIO Armed Conflict Dataset,
one of the most widely used, indicates conflict
trends that follow a roughly similar trajectory
as the AKUF data. However, the aggregate num-
bers of active conflicts for any given year are
quite different.7 (See Figure 2.)

The Heidelberg Institute for International
Conflict Research (HIIK) in Germany finds that
while the number of “high intensity” conflicts
has indeed declined in recent years, “medium
intensity” conflicts (characterized by sporadic
rather than continuous violence) have risen
steeply, as have “low intensity” (nonviolent) con-
flicts.8 (See Figure 3.) Some 58 percent of all
conflicts in 2006 involved nonviolence.9

Although reliable data are scarce, the Demo-
cratic Republic of the Congo, Sudan’s Darfur
region, and Iraq rank among the deadliest con-
flict areas.10 For example, a rigorous survey of
mortality in Iraq after the U.S. invasion, based

on interviews with close to 2,000 households
across the country, led researchers to
extrapolate that some 600,000 Iraqis may have
died violent deaths between March 2003 and
July 2006.11 This finding proved controversial,
particularly since other estimates are far
lower.12 Yet other tallies are based on records
such as media reports or mortuary and hospital
death data that for a variety of reasons fail to
capture a significant portion of total deaths.

Wars not only kill, they drive many people
out of their homes—forcing them to flee to other
countries or to seek safety elsewhere within
their own country. In an encouraging trend, the
U.N. High Commissioner for Refuges reports
that the number of refugees at the beginning 
of 2006 was at its lowest level since 1980—8.4
million.13 During 2005, some 1.1 million
mostly Afghan refugees returned home volun-
tarily, while only 136,000 people newly became
refugees—the smallest number in 29 years.14

However, the number of so-called internally
displaced persons (IDPs)—those who do not
cross an international border and often lack
even the most rudimentary protections—has
not declined. The World Refugee Survey put
the number of IDPs worldwide at 20.1–21.3
million as of December 2005.15 The Internal
Displacement Monitoring Centre offers an esti-
mate of 23.7 million.16 Among the most worri-
some situations is the one in Iraq, with some
1.7 million IDPs and 2 million refugees, or 13
percent of the population.17

A broad range of conflict resolution efforts
were undertaken in 2006. In at least 31 of the
278 active conflicts tallied by HIIK, talks or
negotiations were held.18 Six peace treaties 
and seven ceasefire agreements were signed.19

The United Nations and other entities carried
out more than 60 peacekeeping and monitor-
ing missions.20 A variety of sanctions are in
force in order to contain or end conflicts. The 
United Nations maintained sanctions against
eight states during 2006 (Côte d’Ivoire, Demo-
cratic Republic of the Congo, Liberia, Rwanda,
Sierra Leone, Somalia, Sudan, and North
Korea), as well as al-Qaeda and the Taliban in
Afghanistan.21

Number of Violent Conflicts Steady Michael Renner
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Wars and Armed Conflicts,
1950–2006

Wars and
Armed

Year Wars Conflicts

(number)

1950 13

1955 15

1960 12

1965 28

1970 31

1975 36
1976 34
1977 36
1978 37
1979 38
1980 37
1981 38
1982 40
1983 40
1984 41
1985 41
1986 43
1987 44
1988 45
1989 43
1990 50
1991 54
1992 55
1993 48 62
1994 44 59
1995 34 48
1996 30 49
1997 29 47
1998 33 49
1999 35 48
2000 35 47
2001 31 48
2002 29 47
2003 27 43
2004 27 42
2005 28 42
2006 (prel) 28 43

Source: AKUF.

Figure 2. Armed Conflicts, 1950–2005
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The approved budget for United Nations peace-
keeping operations from July 2006 to June
2007 reached an unprecedented $5.28 billion.1

(See Figure 1.) The United Nations now also
deploys more soldiers, military observers, and
police than ever before—peaking at 82,120 in
November 2006.2 (See Figure 2.) When interna-
tional and local civilian staff and volunteers are
included, along with the mostly civilian staff of
a number of smaller “political and peace-build-
ing” missions, U.N. peacekeeping staff crosses
the 100,000 threshold for the first time.3

With a newly beefed-up Lebanon mission
growing toward its authorized strength of
15,000 and a Darfur mission in the cards, the
uniformed peacekeeping ranks may soon rise
past 115,000, with annual costs of $7 billion.4

Yet the U.N. peacekeeping department, starved
of adequate resources by its member states,
worries that the strains already apparent may
turn into fatal overstretch.5 Over the depart-
ment’s objections, the Security Council renewed
its call for an 11,000-strong force to protect
refugees along the Chad-Sudan border.6

Although they are at historic highs, U.N.
peacekeeping budgets continue to be dwarfed

by military expenditures. According to
the Stockholm International Peace
Research Institute, military budgets

stood at $1,118 billion in 2005—212 times as
much as spent on U.N. peacekeeping.7

A total of 114 countries contributed person-
nel to U.N. missions in 2006.8 But the nations
of the Indian subcontinent—Pakistan, Bangla-
desh, India, Nepal, and Sri Lanka—accounted
for 44 percent.9 Ethiopia, Ghana, Nigeria, South
Africa, Senegal, and Morocco provided another
18 percent.10 By contrast, the powerful perma-
nent members of the Security Council—China,
France, Russia, the United Kingdom, and the
United States—contributed a mere 4.6 percent
of all personnel.11

Six missions account for about 80 percent of
current peacekeeping budgets.12 Missions in the
Democratic Republic of the Congo and in Sudan
each cost about $1.1 billion in 2006–07.13 The
next four largest deployments—in Liberia,
Haiti, Côte d’Ivoire, and Lebanon—together

cost about $2.1 billion.14 These top six missions
also account for 86 percent of all personnel.15

In East Timor, peacekeepers returned in
August 2006. An earlier mission that had facili-
tated the country’s independence from Indone-
sia was scaled down and withdrawn in May
2005—prematurely, it turned out, when vio-
lence broke out once more in early 2006.16

There is some worry that a mission ended in
Burundi in December 2006 may eventually suf-
fer a similar fate—the government asked the
United Nations to leave ahead of schedule.17

Peacekeeping efforts remain under a
financial cloud, as member states continue to
pay their dues late or not in full. As of October
2006, peacekeeping arrears stood at $2.5 bil-
lion, the third-highest year-end outstanding
sum ever.18 Two nations were responsible for
more than half the debt: the United States with
$800 million and Japan with $563 million in
arrears.19 France owed $174 million and China
$110 million, while the next 11 largest contrib-
utors together owed another $443 million.20

Non-U.N. missions can also be found in all
regions of the world, sometimes working in con-
junction with the U.N. “Blue Helmets.” During
2006, 47 missions were maintained by regional
organizations such as the European Union and
the Organization for Security and Co-operation
in Europe or by ad hoc coalitions.21 Altogether,
they involved an estimated 50,000 soldiers—
down from a peak of 115,000 in 1999, when
North Atlantic Treaty Organization deployments
in the Balkans reached 70,000.22 (See Figure 3.)
Thus together with the U.N. missions, more
than 150,000 people were deployed for peace-
keeping in 2006.23

Peacekeeping mandates range from moni-
toring and policing to muscle-bound “peace
enforcement.” Most U.N. operations nowadays
are under Chapter 7 of the U.N. Charter (that
is, they are authorized to use force).24 This is 
an outgrowth of earlier missions that were seen
as toothless. But there is always a danger that
peacekeepers become just another warring
party. And some missions by “coalitions of the
willing” may be guided more by self-interest
than an earnest desire for peace.

Peacekeeping Expenditures Hit New Record Michael Renner
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U.N. Peacekeeping 
Expenditures, 1986–2006

Year Expenditure

(billion 2006 dollars)

1986 0.378
1986 0.393
1987 0.380
1988 0.407
1989 0.935
1990 0.658
1991 0.672
1992 2.368
1993 4.006
1994 4.285
1995 4.227
1996 1.640
1997 1.201
1998 1.200
1999 1.948
2000 3.044
2001 3.131
2002 2.926
2003 3.068
2004 4.728
2005 5.137
2006 (prel) 5.280

Note: 1986–94 is calendar year; 1995–2006
is July to June of following year.

Source: U.N. Department of Public Informa-
tion and Worldwatch Institute database.

Figure 2. U.N. Peacekeeping Personnel, 1950–2006
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The number of nuclear warheads held in 2006
by the world’s five full-fledged nuclear powers—
the United States, Russia, the United Kingdom,
France, and China—was estimated at about
27,000.1 (See Figure 1.) Combined, these contain
about 5,000 megatons of explosive material—a
massive overkill capacity that could destroy
human civilization.2 Thankfully, however, the
arsenal is down from a peak of about 70,000 in
1986 and is at its lowest level since 1961.3

Nuclear warheads can be delivered to
distances near and far by almost 2,200 missiles
and bombers, most of which carry multiple
warheads.4 Almost 20 years after the end of the
cold war, about 2,500 of the world’s nuclear
warheads remain on hair-trigger alert, meaning
they can be launched within minutes.5

The United States and Russia control about
97 percent of global nuclear arsenals.6 (See Fig-
ure 2.) Of roughly 10,000 U.S. warheads, 5,735
are thought to be operational (with the remain-
der to be dismantled over many years).7 Wash-
ington also maintains 5,000 plutonium cores,
which can be turned into warheads, as a strate-
gic reserve.8 Of Russia’s 16,000 warheads, 5,830
are estimated to be deployed.9 France, China,
and the United Kingdom are believed to have 
a combined force of roughly 750 warheads.10

(See Figure 3.)
Since 1945, more than 128,000 warheads

have been built: more than 70,000 by the United
States; 55,000 by the Soviet Union or Russia;
1,200 by the United Kingdom; more than 1,260
by France; and some 600 by China.11

The Nuclear Non-Proliferation Treaty (NPT)
bars additional countries from acquiring
nuclear weapons and commits states with such
arms to move toward complete nuclear disarm-
ament.12 But the norms enshrined in the NPT
are increasingly being ignored.

On one side, the recognized nuclear powers
refuse to live up to their commitments and are
instead planning to modernize their arsenals.
The United States is developing new warheads
as well as new missiles and submarines to carry
them and is gearing up to restart plutonium
production.13 Refurbishing the nuclear weapons
manufacturing complex may cost more than

$100 billion.14 Russia is introducing a new inter-
continental ballistic missile, a new class of stra-
tegic submarines, and a new cruise missile.15

China will soon deploy new long-range missiles.16

France is developing nuclear-powered subma-
rines armed with a new type of ballistic mis-
sile.17 And the United Kingdom is planning to
acquire a new generation of nuclear missile–
carrying submarines at a projected cost of $40
billion.18 Prime Minister Blair justified this pro-
ject, which will take 17 years to complete, as a
needed deterrent against North Korea and Iran.19

On the other side, India and Pakistan have
acquired nuclear arms but remain outside the
NPT. They are estimated to have built about
110 warheads between them and have sufficient
fissile material for perhaps another 85–110.20

Israel will not officially confirm that it possesses
nuclear weapons, but experts estimate the coun-
try has 60–85 warheads and fissile material stocks
that are equivalent to 115–190 warheads.21

North Korea announced in early 2005 that 
it possessed nuclear weapons and said in Octo-
ber 2006 that it had carried out a nuclear test.22

Meanwhile, questions abound as to whether
Iran’s nuclear program is of a purely civilian
nature or is intended to produce weapons.23

When Iran rejected a call by the U.N. Security
Council in July 2006 to halt its uranium enrich-
ment program, the Council imposed limited
sanctions in December.24

A distinct danger of escalating tensions
remains. A variety of observers and analysts are
afraid that the United States and Israel, acting
alone or jointly, might conduct air strikes against
Iran’s nuclear facilities.25

Even as they warn other nations to renounce
possession of nuclear arms, the five recognized
nuclear powers continue to insist that their
arsenals are indispensable to their security. This
is an invitation to other governments to break
out of the NPT regime. The integrity of the
NPT received another blow when the United
States signed a treaty on civilian nuclear coop-
eration with India that effectively allows that
country to step up its nuclear arms manufactur-
ing, even though the government still rejects
the NPT.26

Nuclear Weapons Treaty Eroding Michael Renner
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Global Nuclear Warheads,
1945–2006

Year Warheads
1945 6

1950 374

1955 3,267

1960 22,069

1965 38,458

1970 38,696

1975 47,604
1976 47,536
1977 49,544
1978 51,024
1979 53,360
1980 55,246
1981 56,467
1982 58,629
1983 60,882
1984 62,753
1985 64,519
1986 70,481
1987 68,479
1988 65,726
1989 62,525
1990 59,239
1991 53,562
1992 49,022
1993 45,336
1994 42,715
1995 40,344
1996 37,159
1997 36,060
1998 34,981
1999 33,859
2000 32,632
2001 31,477
2002 30,425
2003 29,371
2004 29,308
2005 28,245
2006 (prel) 26,854

Source: Norris and Kristensen, “Nuclear
Notebook.”

Figure 3. Nuclear Warheads in China, France, and the 
                United Kingdom, 1953–2006

Figure 2. Nuclear Warheads by Country, 2006

Th
ou

sa
nd

 W
ar

he
ad

s
N

um
be

r o
f W

ar
he

ad
s

Source: Norris and Kristensen

Source: Norris and Kristensen

Source: Norris and Kristensen

19501940 1960 1970 1980 1990 2000 2010

Figure 1. Global Nuclear Warheads, 1945–2006

19501940 1960 1970 1980 1990 2000 2010
0

100

200

300

400

500

600

China

France

United
Kingdom

0

10

20

30

40

50

60

70

80

United Kingdom (200)
France (350)
China (200)
Israel, India, Pakistan 
    (est. 195)

United States
(10,104)

Russia
(16,000)

      



Part Two
SPECIAL  FEATURES

  



Food and Agriculture Features
©

 2
00

5 
Sa

nd
ra

 K
al

sc
he

ur
, C

ou
rt

es
y 

of
 P

ho
to

sh
ar

e

A woman works in her irrigated urban garden in Addis Ababa, Ethiopia.
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x Egg Production Doubles Since 1990
x Avian Flu Spreads

For data and analysis on these food and agricultural topics and on others such as illegal
drug harvesting and farm subsidies, go to www.worldwatch.org/vsonline.
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At all stages of the food system—from seeds
and other inputs to food processing and retail
food sales—market power is concentrating in
an ever smaller number of corporate firms. This
trend is transforming how the world produces
food, squeezing millions of farmers between a
small group of input suppliers and an equally
concentrated group of commodity purchasers,
and in turn influencing the food choices avail-
able to consumers. 

Concentration begins at the input stage in
agriculture. Three companies control about half
of the global agrochemical market: Bayer, Syn-
genta, and BASF.1 Use of genetically modified
(GM) seeds has risen dramatically since these
were first commercialized in the mid-1990s—
now 45 percent of the corn and 85 percent of
the soybeans grown in the United States are
GM.2 By branching out into plant biotechnol-
ogy, huge chemical and pharmaceutical compa-
nies such as Monsanto have gained control 
over critical agricultural inputs that reach into
food systems around the world. In 2004, land
planted with Monsanto seeds accounted for 88
percent of the total area in GM crops world-

wide.3 Once a global commons,
genetic resources are now subject to
Intellectual Property Rights protec-

tions. Developing countries are forced to deal
with large transnational companies to get access
to improved seed varieties and plant breeding
technologies.4

Other input markets are similarly concen-
trated. In the United States, Mosaic—a com-
pany created out of a merger between Cargill
and IMC Global—controls 50–60 percent of
the synthetic fertilizer market, while four firms
control over 80 percent of the market for farm
equipment.5 Four companies control 60 percent
of terminal grain facilities, and Cargill, Archer
Daniels Midland, and Zen Noh control 81 per-
cent of U.S. corn exports and 65 percent of soy-
bean exports.6 Cargill has the largest global
terminal capacity, handling significant grain
exports in Canada, the United States, Brazil,
and Argentina.7 It owns and operates a world-
wide transportation network of ships, trucks,
barges, railcars, and grain elevators for storage.

Cargill is also among the top three beef produc-
ers in the United States and plays an important
role in poultry production.8

Genetic stock, a crucial input into animal
production, is another area where concentra-
tion has rapidly taken hold.9 Control over the
development and dissemination of livestock
genetics is shifting from farmers and ranchers
to specialized genetics companies. They hold
exclusive contracts with the largest livestock
producers and play a key role in determining
which livestock breeds will dominate the mar-
ket.10 Today, virtually all white eggs sold on the
U.S. market come from a single breed of layer,
the white leghorn.11 A depleted genetic pool
will weaken the global food system’s ability 
to respond to disease, to changes in climate 
or available inputs, and to shifts in consumer
preference.12

A growing share of farmers and ranchers in
the United States, Europe, and some develop-
ing countries work under contract for compa-
nies that also control food processing and
distribution. These firms may mandate the use
of a certain technology to maximize yield or
animal weight gain. If producers stray from 
the prescribed methods, they may find their
contracts terminated.13 Virtually all U.S. poul-
try is produced under contract, as are close 
to 60 percent of hogs, cotton, rice, fruit, and
dairy.14 Contracts tend to shift risk from the
company to the producer, and producers are
often forced by necessity into contracts that
pay little or are excluded altogether from mar-
kets if they do not contract.15

Whether producing independently or under
contract, farmers have few choices when it
comes to selling their product to a packer or
processor. In Brazil, 68.5 percent of the soy-
bean oil refineries are controlled by just three
companies.16 In the United States, 81 percent 
of beef packing plants are run by four firms.17

(See Table 1.) Concentration in livestock and
dairy markets is likely to continue in developing
countries as well, as rising incomes and shifting
dietary preferences boost meat consumption.18

Globally, transnational supermarkets domi-
nate the retail sector for food. In 2003, the top

Agribusinesses Consolidate Power E. Starmer and M. D. Anderson
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30 retailers held 19 percent of the market in
Asia and Oceania, 29 percent of the market in
Latin America, and 69 percent of the market in
Europe.19 Globalized supply chains give super-
markets the ability to get products from wher-
ever they are cheapest, and the large firms exert
pressure on suppliers to accept lower prices.
Suppliers in turn demand that farmers accept
lower prices. Squeezed between low returns
and high-priced farm inputs, farmers around
the world have experienced declines in net farm
income. In the United States, farmers’ share of
the retail food dollar fell from a high of 40 per-
cent in 1973 to below 20 percent in 2000.20 In
Canada, the National Farmers Union reported
that farmers’ net income, adjusted for inflation,
was lower over the last decade than at any time
since the 1930s.21

Some analysts argue that large supermarkets
like Wal-Mart’s Supercenters have helped con-
sumers by using market power to drive down
prices.22 But a growing body of economic
research suggests that, over time, concentration
tends to lead to higher prices.23 Because of the
power they exert over the market, giant retail-
ers have no incentive to pass on savings to con-
sumers, even as they squeeze producers and
suppliers by offering lower and lower prices for
their products.24

In a striking example of the power of large
processors and retailers, U.S. hog prices fell 
to Depression-era lows in real terms in 1998,
sending many family hog producers into bank-

ruptcy.25 Meanwhile, the average price of pork
in the grocery store dipped by less than 2 
percent.26 This wide farm-retail price spread
helped the giant meatpacking company IBP
bring in record profits and facilitated market
dominance by industrialized hog operations.27

Around the world, individuals, communi-
ties, and civil society organizations are working
to counteract the negative impacts of concen-
tration in the food system. In the United States,
they are trying to strengthen existing laws, such
as the Packers and Stockyards Act, that have
been weakened by lax enforcement, underfund-
ing, or legal loopholes.28

Campaigns against abusers of market power
are taking shape. In Europe, a major campaign
has been launched against the largest supermar-
ket, Tesco. It demands fair treatment of U.K.
farmers and those abroad; protection of work-
ers’ rights; an independent watchdog agency 
to protect consumers, farmers, and workers
against exploitation; a moratorium on mergers
with other supermarkets; and stronger planning
policies to protect local shops.29 Organizations
are using class action lawsuits and penalties
against retail giant Wal-Mart for discrimination
against women, forced overtime without pay,
abuse of Family Leave laws, and other labor
problems.30 International networks such as the
Agribusiness Accountability Initiative are help-
ing campaigners to connect across national
boundaries. 

For farmers, the most effective strategy is
strength in numbers: forming cooperatives so
that they can supply enough reliable quantity
and quality of crops or livestock products to
negotiate with supermarkets. At the same time,
public education campaigns worldwide are rais-
ing awareness about direct marketing options
for farmers and consumers, including farm
stands, farmers’ markets, and Internet sales. 
But farmers need government support to keep
agribusinesses in check and to meet the quality
standards that these large companies impose.

Agribusinesses Consolidate Power
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Table 1. Share of U.S. Processing and Pack-
ing Markets Held by Top Four Firms, 2005

Market Share

(percent)

Beef packing 81
Pork packing 59
Broiler production and processing 50
Turkey production and processing 45
Flour milling 61
Soybean crushing 80

Source: Hendrickson and Heffernan.

         



Global egg production doubled between 1990
and 2005.1 By then, some 64 million tons of
eggs were produced worldwide (less than 1 per-
cent more than in 2004).2 (See Figure 1.) Today
there are approximately 4.93 billion egg-laying
hens in the world, each capable of producing
up to 300 eggs per year.3 By 2015, world egg
production is expected to reach 72 million tons,
according to the U.N. Food and Agriculture
Organization (FAO).4

While egg production has increased in the
United States, Japan, India, and Mexico over
the past four decades, most of the growth has
been due to a 10-fold increase in eggs in devel-
oping countries in response to rising incomes
and growing populations.5 Between 1990 and
2005, China accounted for 64 percent of the
growth in world egg production.6 By 2005 this
one country produced nearly 44 percent of the
world’s eggs—28.7 million tons—more than
five times as many as the next largest producer.7

(See Figure 2.) And this trend is expected to
continue, with output there predicted to rise by
23 percent by 2015.8

By 2000, developing countries in Asia were
producing twice as many eggs as all industrial
countries.9 Output in the United States grew 

13 percent between 1995 and 2000,
compared with 34 percent in China
during the same period.10 And in

some countries, such as the United Kingdom,
Japan, Hungary, and Denmark, fewer eggs were
produced in 2000 than in 1998.11 The growth
rate throughout the industrial world between
1961 and 2000 was quite low: 1.6 percent.12

Over the next 15 years, egg production in the
industrial world is expected to increase from 18
million to 20 million tons, due in part to food
saturation and overconsumption.13

People in industrial countries eat about
twice as many eggs as people in developing
countries—approximately 226 eggs per person
per year.14 Yet only 30 countries are seeing any
growth in per capita egg consumption.15

Among these nations are China, Libya, Mexico,
Colombia, Turkey, and India.16 Elsewhere, egg
consumption is either stable or falling.17 FAO
predicts that most future growth in egg con-

sumption will occur in the developing world in
places like China, where income and popula-
tion patterns are still shifting.18

Most egg production in China has transi-
tioned from traditional, scattered, backyard
farms to large-scale integrated operations.19

While small farmers once produced most of 
the eggs for markets for local consumers, large-
scale, vertically integrated factory farming has
become the norm. Producers now typically 
confine egg-laying hens in small wire “battery”
cages stacked in rows in sheds that are the
length of a football field.20 Indeed, nearly 60
percent of China’s egg production in 2005 was
done on farms with more than 500 layers.21

Taiwan alone produced about 390,000 tons of
eggs in 2005 on 1,400 facilities housing on
average 40,000 birds each.22

Market concentration and industrial, inten-
sive production methods like these have found
favor among Chinese egg industry leaders.23

“Intensification promises to be the right track
for China to follow to develop its poultry
industry,” noted Hongge Wang, senior eco-
nomic expert for animal husbandry at the China
National Animal Husbandry and Veterinary Ser-
vice in Beijing.24 The Chinese government has
already developed policies to encourage this,
such as subsidies for large-scale farms.25

These policies have troubling implications
for the environment, human health, and animal
welfare. The Chinese State Environmental Pro-
tection Administration reports that industrial
animal farms have become a major source of
pollution, with raw manure being dumped into
rivers that are a source of drinking water.26 By
2002, Taihu Lake—a critical part of the Yangtze
River delta—had become severely polluted
with nitrogen and phosphorus from the
untreated waste of industrial poultry farms.27

Avian influenza has ravaged much of the
Asian poultry industry since 2003, with egg
layer flocks often being more affected than
broiler (meat chicken) flocks.28 During the first
four months of 2006, a commercial layer chick
in China on average cost 24¢, a 12.6-percent
decrease from the same period in the preceding
year due to bird flu–related market disrup-

Egg Production Doubles Since 1990 Katie Carrus
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tions.29 In Thailand, efforts to stop
the spread of avian flu led to the
destruction of almost half of the
country’s 30 million egg-laying
hens between November 2003 and
February 2004.30

The industrial-style, intensive
confinement of egg-laying hens in
Asia has been strongly implicated
in the epidemic’s spread. The Inter-
national Food Policy Research
Institute notes that “the critical
issue is the keeping [of] more 
and more animals in smaller and
smaller spaces.”31 According to
FAO, “once high-density industrial
poultry areas become affected,
infection can be explosively spread
within the units, and the very high
quantities of virus produced may
be easily carried to other units, to
humans, and into the
environment.”32

In addition, the intensive pro-
duction methods that have enabled
the dramatic surge in global egg
production fall far short of any 
reasonable standard for animal 
welfare. Most hens on factory-style
farms around the world live their
entire lives in battery cages that
frustrate most of their basic natural
behaviors, including spreading
their wings, walking freely, and nesting.33 Due
to growing consumer and governmental aware-
ness of inherent animal welfare problems with
the cage system, this production method is
being phased out in the European Union.34 And
a growing consumer movement in the United
States is steadily encouraging better standards
for the country’s 300 million egg-laying hens.35

Similar efforts are under way in Asia, but
less regulated markets there have caused the
factory farm egg industry to grow.36 As public
support for intensive confinement practices
begins to dwindle in the West, large-scale egg
producers are looking to Asia, where they can
conduct business with little interference from

individuals and groups concerned about animal
welfare and environmental impacts.37

Egg Production Doubles Since 1990
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Figure 2. Top Egg Producing Countries, 1990–2005

Source: FAO
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Avian flu is a disease that affects not only birds
but also other animals, including pigs, cats, 
and humans. Since the latest major outbreak
began in late 2003, at least 285 people have
contracted the virus and 170 of them have
died.1 It is highly likely that other cases of
infection and death have gone unreported,
making it impossible to know the true scope 
of the disease.

Hundreds of millions of chickens, ducks, and
other birds in areas where outbreaks occurred
have been killed in an effort to control avian
flu.2 The virus, labeled H5N1, first jumped the
species barrier in 1997 and spread to humans 
in Hong Kong, killing 6 of the 18 people
infected.3 The latest outbreak has now spread 
to more than 50 countries—nearly 40 of which
were affected just in 2006—including China,
India, Indonesia, Nigeria, and the United King-
dom.4 (See Table 1.) Most of the human and
avian deaths have occurred in Asia.5

In places with high concentrations of
domestic pigs and chickens, pigs may serve as 
a “mixing vessel” for the virus because of their

genetic similarity to humans.6 In
China, for example, where half of
the world’s pork is produced and

consumed, pigs and chickens often live close to
one another and to people in backyards or on
factory farms.7 The avian influenza virus could
combine with pig influenza to create an entirely
different strain of the disease, which could then
be spread from coughing pigs to pig handlers
and processors.8

Avian flu can also be spread directly from
birds to humans through direct handling of
chickens and the slaughtering and processing 
of meat—although not, experts say, from eating
cooked meat from infected birds.9 According 
to the World Health Organization (WHO), the
current outbreak of H5N1 has been the most
deadly of all the influenza viruses that have
spread from birds to humans, killing more than
half of the people infected—most of them pre-
viously healthy children and young adults.10

Scientists are even more concerned that H5N1
will mutate into a virus that can easily spread
from person-to-person, sparking a pandemic.11

If the disease does become a pandemic, loss
of human life could be staggering. Thanks to
globalized air travel and trade, a highly patho-
genic flu virus could spread to every corner of
the globe in just a matter of months. A Decem-
ber 2006 study in The Lancet estimated that as
many as 62 million people could die in such 
a flu pandemic.12 WHO gives a much more 
conservative number—estimating anywhere
from 2 million to 7.4 million deaths from a pan-
demic.13 But millions more would be forced to
stay home from work, causing widespread eco-
nomic disruption.14 The World Bank estimates
that current losses to the global poultry sector
from avian flu are in excess of $10 billion.15 If
the virus becomes a pandemic, it could cost
from $800 billion a year to $2 trillion overall.16

Developing nations will likely experience
the greatest numbers of deaths because they
lack access to vaccines or antivirals.17 Govern-
ments are being encouraged to stock medica-
tions, such as the antiviral Tamiflu, to help
combat an outbreak should it occur. But phar-
maceutical companies lack the capacity—and
often the financial incentive—to produce large
numbers of these drugs quickly.18 Currently, 
the World Bank estimates that $1.2–1.5 billion 
is needed over the next two to three years to
address the financing gap for programs on
avian and human influenza.19

In an attempt to deal with avian flu on the
ground, at least 15 nations have restricted or
even banned free-range and backyard pro-
duction of birds, although this endangers the
livelihoods of countless small farmers and 
jeopardizes the availability of affordable food
for poor consumers.20 Yet although migratory
birds and small backyard farmers have been
blamed for the spread of the disease, recent
studies in Asia and Africa indicate that the real
culprits may be factory farming and the global-
ized poultry trade and transport of livestock.21

Rising demand has helped drive livestock
production from rural mixed farming systems,
where farmers raise a few different species of
animals on grass, to intensive periurban and
urban production of pigs and chickens.22 These
confined animal feeding operations (CAFOs),
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or factory farms, create the perfect environment
for the rapid spread of disease between animals
and to people.23 Because of unregulated zoning
and subsidies that encourage livestock produc-
tion, chicken and pig CAFOs are moving closer
to major urban areas in China, Bangladesh,
India, and many countries in Africa.24 In Asia
alone more than 6 billion birds are raised for
food, many of them near the region’s rapidly
growing cities.25

In Laos, according to the Barcelona-based
agriculture organization GRAIN, 42 of the 45
outbreaks of avian flu in spring 2004 occurred
on factory farms and 38 of them were in the
capital, Vientiane.26 The few small farms where
outbreaks occurred were located close to com-
mercial operations. In Nigeria, the first cases 
of avian flu were found in one of the nation’s
industrial broiler operations.27 The virus spread
from that 46,000-bird farm to 30 other factory
farms in the country—and then quickly to
neighboring farms, forcing farmers to kill their
chickens.28 In India, the world’s fifth largest
producer of eggs and a leading producer of
broiler chickens, the first outbreak occurred 
on a large factory farm.29

Avian flu has been found on backyard farms
for centuries but has never been found to evolve
there to the highly pathogenic form, such as 
the H5N1 virus.30 Backyard poultry tend to be
more genetically diverse and there are far fewer
birds than in factory farms. These chickens
receive more exposure to sunlight and have 
better ventilation, hygiene, and less stress than
factory-farmed chickens—making them more
resistant to disease.31 Even genetically diverse
native chickens cannot remain immune to 
the virus for long, however; it circulates from
factory farms to backyard flocks and then back
to factory farms, becoming more virulent.32

Although having birds concentrated together 
in large factory farms may make it easier to
monitor chickens and eradicate flocks, free-
range birds are less likely to encourage an out-
break in the first place.33

And the avian flu virus continues to change.
In 2004 some studies showed that the disease
was becoming more lethal with every outbreak,

but a 2005 study maintained that some strains
of the virus could be becoming “less virulent
and more infectious,” meaning that while it is
not as lethal it could affect many more people.34

Despite bans on raising chickens outdoors,
farmers will continue to do this in order to 
survive. Experts suggest that the Food and
Agriculture Organization, WHO, and other
international agencies should focus most of
their avian flu prevention efforts on big poultry
producers and on stopping disease outbreaks
before they occur.35 The industrial food system
not only threatens the livelihoods of small
farmers, it potentially puts the world at risk for
a pandemic. Reversing this trend, according to
GRAIN and other public interest groups, will
mean standing up for farmers and demanding
food production that is safe for animals and
humans alike.36

Avian Flu Spreads
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Table 1. Human Cases of Bird Flu and
Deaths, by Country, March 2007

Country Cases Deaths
Azerbaijan 8 5
Cambodia 6 6
China 24 15
Djibouti 1 0
Egypt 32 13
Indonesia 81 63
Iraq 3 2
Thailand 25 17
Laos 2 2
Nigeria 1 1
Turkey 12 4
Viet Nam 93 42

Total 288 170

Source: WHO.
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Laysan albatrosses nest amid marine debris, Midway Atoll.

x Climate Change Affects Terrestrial Biodiversity
x Threats to Species Accelerate
x Invasive Species Drive Biodiversity Loss
x Ocean Pollution Worsens and Spreads
x Bottled Water Consumption Jumps
x Sustainable Communities Become More Popular

For data and analysis on these environmental topics and on others such as ecosystem
stress, mangrove forests, and mercury pollution, go to www.worldwatch.org/vsonline.
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In its 2007 report, the Intergovernmental Panel
on Climate Change (IPCC) left no doubt that
global warming is occurring and that climate
change is human-induced, concluding that
“warming of the climate system is unequivocal”
and stating with 90 percent confidence that the
net effect of human activities on Earth since
1750 has been warming.1 And it is increasingly
clear that this warming climate is having signif-
icant impacts on the world’s biodiversity.

In 2005 the Millennium Ecosystem Assess-
ment (MA), which involved 1,360 scientists
from 95 countries, concluded that climate
change has affected biodiversity in all eco-
systems over the last century, though the mag-
nitude of the changes varied across ecosystem
types.2 (See Table 1.)

The most studied and best understood
impact is phenological changes, which are alter-
ations in the timing of periodic biological events,
such as the onset of animal migration or plant
blooming, in response to climatic conditions.
These events are typically linked to climate 
and are predicted to occur increasingly early in
response to Earth’s steady warming; unfortunat-
ely, an increasing number of scientific studies
present evidence consistent with this predic-
tion. In plants, for instance, the flowering of
cherry trees at the Royal Court in Kyoto, Japan,
for which records have been maintained for at
least 600 years, has advanced steadily since
1952.3 And in the western United States, the
flowering of lilacs and honeysuckles has
advanced by 2 and 3.8 days per decade, respec-
tively.4 Increased warming has also extended
the growing season of some plants, as in the
eastern deciduous forest of the United States,
where the growing season has lengthened most
notably since 1966, and in the colder, most
northerly zones at 42˚–45˚ latitude.5

Among invertebrate animals, a study of 35
butterfly species in the United Kingdom found
that the date of first appearance for 26 species
has grown earlier by between 1.0 and 15.8 
days per decade between 1976 and 1998, while
for the remaining 9 species it either has not
changed (2 species) or has gotten later by
between 0.1 and 3.6 days per decade.6 Like-

wise, between 1988 and 2002, the dates of first
appearance for 17 Spanish butterfly species
have advanced, as have the dates of first flight
for 16 of 23 butterfly species in central Califor-
nia over 31 years.7 In vertebrate animals, stud-
ies have documented that the males of four
American frog species are initiating calling
10–13 days earlier than before and that migrant
birds in the North Sea have been passing
0.5–2.8 days earlier per decade since 1960.8

Other studies of birds have shown significant
advances in the onset of breeding: by over eight
days from 1971 to 1995 in 20 of 63 European
bird species and by nine days from 1959 to
1991 for North American tree swallows.9 In a
third study, of 23 European pied flycatcher pop-
ulations, there was a significant correlation
between changes in the local spring tempera-
ture and the onset of egg-laying—the warmer
the local temperature, the earlier the onset of
egg-laying within the local population.10

A second category of climate change effects
are shifts in the range of a species, with move-
ment in the long term expected to be toward
each pole and to higher altitudes.11 Once again,
a growing body of scientific evidence supports
this. Near Antarctica, for instance, data indicate
that several species of penguins, both sea
ice–dependent and ocean-going species, have
moved southward toward the pole.12 Among
more temperate birds, data indicate that 12
species in the United Kingdom have moved
northward by, on average, 18.9 kilometers over
20 years.13 Among insects, 23 species of drag-
onflies and damselflies in the United Kingdom
expanded their ranges northward by on average
88 kilometers between 1960 and 1995.14

Cases of elevational shifts are also well doc-
umented. Among 16 Spanish butterflies, the
lower elevational range has risen by, on average,
212 meters over 30 years.15 In mammals, 7 of
the 25 populations of the pika in the western
United States have gone extinct since being
recorded in the 1930s, but the populations that
disappeared were at significantly lower eleva-
tions than those that survived.16

These numerous studies indicate quite
clearly that climate change has had a significant
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effect on terrestrial biodiversity, causing signifi-
cant changes in a number of organisms across 
a wide array of ecosystems. Will these changes
continue? And what will be their long-term
effects? The IPCC and MA reports address the
first of these questions. The IPCC concluded
that it is “virtually certain” that recent warming
trends will continue, and the MA projected that
the impacts of climate change on biodiversity
across all ecosystems will increase very rapidly.17

Answers to the second question are less
clear. In some cases, the economic effects of 
climate change are likely to be positive; longer
growing seasons and range shifts for agricul-
tural crops benefit farmers in certain geographic
regions, for example. Yet many of the impacts
will be negative, including the direct and indi-
rect effects of species relationships being dis-
rupted and direct species extinctions.18 One
study that synthesized the changes of 11 multi-
species interactions found that more than 60
percent of the interactions had been disrupted
and become less synchronous over time due to
the different responses of individual species to
climate change, producing, in some cases, sig-

nificant negative consequences.19 Habitat loss
and other climate change effects can also result
in significant population declines. Polar bears,
for instance, are dealing with decreases in the
extent and thickness of sea ice, resulting in
both shrinking population sizes and reductions
in mean body weight.20 Thus climate change
can significantly increase the probability of
species extinction.

These individual accounts clearly demon-
strate specific effects that climate change is hav-
ing on terrestrial biodiversity. The larger scope
of the problem is better illustrated by the IPCC,
however. In an assessment of 29,000 observed
changes in terrestrial biological systems, more
than 89 percent of the significant changes 
were consistent with the direction of change
expected as a response to global warming.21

The IPCC concluded “with high confidence
that anthropogenic warming over the last three
decades has had a discernible influence on
many physical and biological systems.”22

Some of these changes are likely to have, at
least in the short term, positive economic and
biological impacts. But many of the long-term
impacts will undoubtedly be negative. Among
the most significant of those are a 5 out of 
10 chance of an increased extinction risk for
20–30 percent of plants and animals and an 8
out of 10 chance of major changes in ecosystem
structure and function.23

With increased understanding of the long-
term consequences of climate change and the
greater probability of negative biological out-
comes should climate change continue at its
current rate, the need to grapple with the chal-
lenges of global climate change also increases.
The IPCC noted that a wide array of technolog-
ical, behavioral, managerial, and policy options
are currently available; however, they also
noted that more extensive action is required in
order to reduce human vulnerability to future
climate change.24 As Tom Lovejoy of the 
Heinz Center for Science, Economics, and the
Environment puts it, “Life on Earth is sending
an urgent warning signal that climate change
needs to be engaged with—and with an
urgency and scale hitherto not contemplated.”25

Climate Change Affects Terrestrial Biodiversity
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Table 1. Impact of Global Climate Change
on Biodiversity over the Last Century

Ecosystem type Impact 
Forest

Boreal Low
Temperate Low
Tropical Low

Dryland
Temperate grassland Low
Mediterranean Low
Tropical grassland 

and savanna Moderate
Desert Moderate

Inland water Low
Coastal Moderate
Marine Low
Island Low
Mountain Moderate
Polar High

Source: Millennium Ecosystem Assessment.

       



According to IUCN–The World Conservation
Union, in its latest assessment of the state of life
on our planet, the number of known threatened
species reached 16,118 in 2006.1 The ranks of
those already facing extinction were joined by
familiar species like the hippopotamus and
desert gazelles, along with ocean sharks, fresh-
water fish, and Mediterranean flowers.2 By 
now, 784 species on Earth have been declared
extinct, and a further 65 are found only in cap-
tivity or cultivation.3

Of the 40,168 species assessed using the
IUCN Red List criteria, one in three amphib-
ians, a quarter of the world’s coniferous trees,
one in eight birds, and nearly one in four mam-
mals are now known to be in jeopardy.4 (See
Table 1.) The term “threatened” includes three
Red List categories of escalating threat: vulnera-
ble, endangered, and critically endangered.

These numbers from the 2006 IUCN Red List
of Threatened Species demonstrate the ongoing
decline of global biodiversity and the impact
that humankind is having on life on Earth.
Additions to the list in 2006 included a particu-

larly familiar face—the polar bear.
This charismatic mammal is now
classified as vulnerable, as it is set

to become one of the most notable casualties 
of Earth’s rising temperature. The impact of 
climate change is increasingly felt in polar
regions, where summer sea ice is expected 
to decrease by 50–100 percent over the next
50–100 years.5 Polar bears are predicted to suf-
fer more than a 30-percent population decline
in the next 45 years as the ice floes they depend
on when they hunt seals slowly disappear.6

Escalating threats to desert wildlife are
unregulated hunting and habitat degradation.
The dama gazelle of the Sahara, which was
listed as endangered in 2004, has suffered an
80-percent crash in numbers over the past 10
years because of uncontrolled hunting and 
is now deemed critically endangered.7 Other
Saharan gazelle species are also threatened and
seem destined to suffer the fate of the scimitar-
horned oryx: extinct in the wild.8

In 2006, the Red List also included compre-
hensive regional assessments of selected marine

groups. Sharks and rays are among the first
such groups to be systematically assessed; of
the 547 species evaluated so far, 20 percent are
threatened with extinction.9 This confirms sus-
picions that these mainly slow-growing species
are extremely susceptible to overfishing and are
disappearing at an unprecedented rate.

The plight of the angel shark and common
skate, once familiar sights in European fish
markets, illustrates dramatically the recent rapid
deterioration of many sharks and rays. They
have all but disappeared from sale.10 The angel
shark (moved from vulnerable to critically
endangered) has been declared extinct in the
North Sea, and the common skate (moved from
endangered to critically endangered) is now
very scarce in the Irish Sea and the southern
North Sea.11

Freshwater species are not faring much bet-
ter. They have suffered some of the most dra-
matic declines: 56 percent of the 252 endemic
freshwater Mediterranean fish are threatened
with extinction, the highest proportion in any
regional freshwater fish assessment so far.12

Seven species, including carp relatives Alburnus
akili in Turkey and Telestes ukliva from Croatia,
are now extinct.13 Of the 564 dragonfly and
damselfly species so far assessed, nearly one 
in three are threatened, including nearly 40 per-
cent of endemic Sri Lankan dragonflies.14

Larger freshwater species, such as the com-
mon hippopotamus, are also in difficulty. One
of Africa’s best known aquatic icons, it has been
listed as threatened for the first time and is clas-
sified as vulnerable, primarily because of a cata-
strophic decline in the number of hippos in the
Democratic Republic of the Congo.15 In 1994
this country had the second largest hippo 
population in Africa—30,000 after Zambia’s
40,000—but today numbers have plummeted
by 95 percent due to unregulated hunting for
meat and the ivory in hippo teeth.16

The IUCN Red List of Threatened Species has
become an increasingly powerful tool for con-
servation planning, management, monitoring,
and decision-making. It is used by government
agencies and nongovernmental organizations in
at least 57 countries to compile national Red
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Lists and is a
focus for conser-
vation action.17

Against the
catalogue of
decline, the latest
data also show
that conservation
action does work.
Following signifi-
cant recoveries in
many European
countries, the
numbers of white-
tailed eagles dou-
bled in the 1990s,
and this species
has been moved
from the near
threatened cat-
egory to of least
concern.18

Enforcement of
legislation to pro-
tect the species
from being killed
and measures to
address threats
from habitat
changes and 
pollution have
resulted in in-
creasing populations.19

On Australia’s Christmas Island, the seabird
Abbott’s booby was declining due to habitat
clearance and an introduced invasive alien
species, the yellow crazy ant, which had a
major impact on the island’s ecology.20 The
booby, listed as critically endangered in 2004, 
is recovering thanks to conservation measures
and has now been moved to the endangered
category.21

Other plants and animals highlighted in 
previous Red List announcements as under
threat are now the focus of concerted conserva-
tion actions, which it is hoped will improve
their conservation status in the near future.
Some noteworthy examples are the 300-kilo-

gram Mekong catfish of Southeast Asia, the
Indian vulture, the humphead wrasse, and the
Saiga antelope.22

These examples also illustrate a valuable les-
son: bringing about the recovery of species on
the edge of extinction is much more difficult and
costly than preventing the decline in the first
place by, for example, protecting habitat. They
also underline the need for reliable scientific
data on the status of species to guide recovery
efforts and for quicker responses by govern-
ments and civil society when species or habitats
come under threat.

Threats to Species Accelerate
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Table 1. Threatened Species, by Major Groups of Organism, 2006

Threatened Threatened 
Species as Species as

Described Species Threatened Share of Share of Species
Organism Species Evaluated Species Known Species Evaluated

(number) (number) (number) (percent) (percent)

Vertebrates
Mammals 5,416 4,856 1,093 20 23
Birds 9,934 9,934 1,206 12 12
Reptiles 8,240 664 341 4 51
Amphibians 5,918 5,918 1,811 31 31
Fishes 29,300 2,914 1,173 4 40

Subtotal 58,808 24,284 5,624 10 23
Invertebrates
Insects 950,000 1,192 623 0.07 52
Mollusks 70,000 2,163 975 1.39 45
Crustaceans 40,000 537 459 1.15 85
Others 130,200 86 44 0.03 51

Subtotal 1,190,200 3,978 2,101 0.18 53
Plants
Mosses 15,000 93 80 0.53 86
Ferns and allies 13,025 212 139 1 66
Gymnosperms 980 908 306 31 34
Dicotyledons 199,350 9,538 7,086 4 74
Monocotyledons 59,300 1,150 779 1 68

Subtotal 287,655 11,901 8,390 3 70
Others
Lichens 10,000 2 2 0.02 100
Mushrooms 16,000 1 1 0.01 100

Subtotal 26,000 3 3 0.01 100
Total 1,562,663 40,168 16,118 1 40

Source: IUCN.

                  



In 2005, the Millennium Ecosystem Assessment
(MA) determined that “across the range of bio-
diversity measures, current rates of loss exceed
those of the historical past by several orders 
of magnitude and show no indication of slow-
ing.”1 Current trends in biodiversity loss show
no indication of a slowdown. The MA lists
invasive species as one of five direct drivers
behind biodiversity loss (the others are land use
change, climate change, overexploitation, and
pollution).2

Only a small proportion of invasive alien
species—living organisms that are moved
around the world through human activity and
global trade—actually cause harm. But this sub-
set of introduced non-native species, whether
brought in intentionally or unintentionally, has
major ecological and socioeconomic impacts.
And they are found in all major taxonomic
groups.3 (See Table 1.)

Invasive species cause a reduction in native
biodiversity through predation, parasitism,
hybridization, or competition with native

species for habitats and resources.4

They alter ecosystem functioning by
causing changes in the nutrient and

hydrological regime.5 Socioeconomic damages
can include loss of livelihoods and the expendi-
ture of vast amounts of resources on control
and mitigation of the risks caused by invasives.6

Nearly 30 percent of globally threatened
birds are under threat from invasive aliens.7

The problem is more severe on islands: 67 per-
cent of this group of birds on islands are threat-
ened by non-native species.8 The extinction of
at least 65 species of birds has been tied to pre-
dation by introduced rats, cats, pigs, dogs, and
mongooses; to habitat destruction by sheep,
goats, and rabbits; and to diseases caused by
introduced pathogens.9 For example, predation
by rats has caused the near extinction of the
Campbell Island teal in New Zealand, while
avian malaria has caused the near extinction of
birds in Hawaii.10

Candleberry myrtle or firebush, an invader
of wet and mesic forests in Hawaii, forms
dense, monotypic stands and has a negative
effect on the recruitment and persistence of

native plant species.11 Firebush, a nitrogen-
fixer, has altered primary successional ecosys-
tems in the Hawai’i Volcanoes National Park 
by quadrupling inputs of nitrogen and is now
reported to be spreading through drier sub-
montane forests.12

Five major aquatic weeds that have spread
over large areas of the natural and seminatural
freshwater ecosystems of South Africa cause
water availability and use problems.13 They
have reduced the quality of drinking water,
increased the incidence of waterborne, water-
based, and water-related diseases, and caused 
a decline in aquatic biodiversity.14

The global footprint of invasive alien species
on biological diversity is yet to be quantified; a
measure of the footprint will provide a better
understanding of the need and priorities for
effective conservation responses.

In 1993, the Office of Technology Assessment
of the U.S. Congress documented economic
damages of up to $97 billion between 1906 and
1991 due to 79 non-native invasive species.15

More recently, David Pimentel and his colleagues
at Cornell University estimated economic dam-
ages for the United States, the United Kingdom,
Australia, India, South Africa, and Brazil to be
in excess of $336 billion per year.16

Practical responses to biological invasions
include preventing the intentional and uninten-
tional introduction of invasive aliens, manage-
ment and control of the ones already present
and established, and mitigation of the risks 
and impacts they cause. The collection and
exchange of authoritative data and information
is a key component of these responses, and the
wide dissemination of summary information
helps raise public awareness. Examples of global,
regional, national, and thematic information
systems include the Global Invasive Species
Database (GISD), the North European and Baltic
Network on Invasive Alien Species, Pacific
Island Ecosystems at Risk, and Non-indigenous
Aquatic Species.17 A network that will link all
these information systems together, the Global
Invasive Species Information Network, is also
being developed.18

The most detailed and accurate data on inva-
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sive alien species at the global scale is available
in the Global Invasive Species Database.19 The
GISD is a free searchable source of authoritative
information about species that have a negative
impact on biodiversity. It aims to facilitate effec-
tive prevention and management activities by
disseminating specialist knowledge and experi-
ence to a broad global audience. Development
of the GISD began in 1998 as part of the global

initiative on invasive species led by the Global
Invasive Species Programme.20

GISD profiles include information on the
ecology, impacts, distribution, and range expan-
sion of invasive alien species, along with images
and descriptions, information about effective
prevention and management options, and con-
tact details for experts on each species. Users
include natural resource managers, extension
agents, environment and biodiversity specialists,
quarantine and border control personnel, edu-
cators and students, and other individuals and
organizations concerned with the environment. 

The GISD has recently launched two new
initiatives: the Global Register of Invasive
Species (GRIS) and the Global Management
Project Register (GMPR).21 The GRIS will iden-
tify species with a history of being invasive by
integrating invasive alien species checklist data
generated by collection and observation data-
banks around the world. The GMPR will have
case studies about prevention, eradication, con-
trol, and containment and mitigation activities.

Fortunately, those working on invasive
species exhibit a willingness to share informa-
tion and knowledge because they understand
its importance for improving biodiversity out-
comes. The GISD is just one of many responses
to the need to collect and disseminate accurate,
up-to-date, relevant information about invasive
species. As awareness grows, people and com-
munities are able to make informed choices that
will have lasting effects on their descendants.

Invasive Species Drive Biodiversity Loss
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Table 1. Examples of Some of the Worst
Invasive Alien Species

Type Examples
Microorganism avian malaria

banana bunchy top virus

Macro-fungi crayfish plague
Dutch elm disease
frog chytrid fungus

Aquatic plant caulerpa seaweed
common cord-grass
wakame seaweed

Land plant salt cedar
mile-a-minute weed
Brazilian pepper tree

Aquatic invertebrate Mediterranean mussel
Northern Pacific seastar
zebra mussel

Land invertebrate Argentine ant
Asian longhorned beetle
Asian tiger mosquito

Amphibian cane toad 
Caribbean tree frog

Fish common carp 
large-mouth black bass
Mozambique tilapia

Bird Indian myna bird
red-vented bulbul

Reptile brown tree snake
red-eared slider

Mammal feral goat 
European rabbit 
ship rat

Source: Global Invasive Species Database.

       



At the same time that marine scientists are
reporting that the world’s growing appetite for
seafood may drive major fish populations to
extinction in coming decades, humans are
undermining marine health by using the oceans
as a dumping ground.1 (See Figure 1.) From
inland farms and coastal sewage systems to trans-
oceanic cruises and greenhouse gases, 80 per-
cent of pollutants in oceans originate on land.2

And although certain national and international
laws have curbed oil spills and dumping by
cruise ships, the amount of contaminants accu-
mulating in oceans grows, even as the oceans’
ability to dilute these substances declines.3

Many substances that are carried into the
world’s rivers and streams eventually find their
way into coastal waterways and oceans. Around
60 percent of the wastewater discharged into
the Caspian Sea is untreated, for example, while
in Latin America and the Caribbean the figure
is close to 80 percent and in large parts of Africa
and the Indo-Pacific region the proportion is as
high as 90 percent.4 In the United States alone,
more than 3.2 trillion liters of sewage—includ-

ing human waste, detergents, and house-
hold chemicals—gush untreated into
waterways every year.5 Worldwide, an

estimated $56 billion is needed annually to
address this enormous wastewater problem.6 By
some estimates, the fastest-growing source of
ocean pollution is the chemicals, human waste,
and trash that run off of coastal city streets into
ocean-bound storm drains.7

More than half of the world lives in coastal
areas (within 200 kilometers of shore) that
cover just 10 percent of Earth’s surface.8 These
coastal populations are increasing at twice the
rate of inland ones.9 An estimated 70 percent of
the world’s tropical coasts have been developed
for housing, fish farms, or industrial ports, and
the United Nations expects 90 percent will be
developed by 2032.10

Nitrogen, phosphorus, and other nutrients
from fertilizers, large livestock farms, and sep-
tic systems provoke explosive blooms of tiny
plants known as phytoplankton, which die and
sink to the bottom and then are eaten by bacte-
ria that use up the oxygen in the water.11 This

oxygen starvation creates “dead zones” that
make it difficult for fish, oysters, sea grass beds,
and other marine creatures to survive.12 There
are now about 200 of these zones around the
world, roughly one third more than just two
years ago.13 The most severe cases exceed
20,000 square kilometers, as in the Gulf of
Mexico, the Bay of Bengal, the Arabian Sea, the
East China Sea, and the Baltic Sea.14

The U.N. Environment Programme (UNEP)
estimates that 46,000 pieces of plastic litter—
including bits of packaging, cigarette lighters,
plastic bags, and diapers—are floating on every
square mile of the oceans, a figure that has
increased threefold since the 1960s.15 Marine
conservation groups estimate that more than a
million seabirds and 100,000 mammals and sea
turtles die globally each year by getting tangled
in or ingesting plastics.16

Even pollution of the atmosphere—in the
form of greenhouse gases and resulting climate
change—is taking a growing toll on ocean life.
Climate change is altering fish migration routes,
pushing up sea levels, leading to more coastal
erosion, raising ocean acidity levels to a point
where they threaten calcium-building species
like corals and shellfish, and interfering with
ocean currents that move vital nutrients upward
from the deep sea.17 The latter generates chaos
among plankton, the foundation of the ocean
food chain, that ironically help store carbon
dioxide in the ocean floor as they die and
decompose; the oceans have absorbed about
half of the carbon dioxide produced by humans
in the last 200 years.18

Humans suffer, of course, when ocean pol-
lution reduces fish populations or stains the
pristine nature of beach recreation. Industrial
pollutants, like mercury or PCBs, that end up in
water bodies are absorbed by fish we eat. In the
last half-century, scientists around the world
have tracked a 10-fold increase in pollution-fed
algae blooms, which have produced toxins 
that poison sea life, seafood, and even humans
swimming in and living near the ocean.19

Some of the most pernicious forms of ocean
pollution are generated by the very people and
industries that benefit directly from the pristine
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In coastal southeast 
Asia, mangrove cutting 
for seaside develop-
ment and shrimp farms 
harms fish populations 
and coral reefs and 
reduces protection 
against storm surges.

On Midway Atoll, 
plastic drifting from 
every corner of the 
Earth is implicated 
in the choking deaths 
of 200,000 albatross 
chicks each year.

In recent years, 
a 20,000-square-
kilometer dead 
zone has killed 
off sea life in the 
Gulf of Mexico.

In 2003, U.S. ports 
handled an estimated 
7.1 million cruise 
embarkations, an 
increase of 9.4 
percent from 2002.

Countries along the 
River Rhine worked 
together to cut 
quantities of nitrogen 
entering the North 
Sea by 37 percent.

nature of the seas. Lax state and federal anti-
pollution laws allow the world’s growing fleet 
of more than 200 cruise ships to dump into the
ocean untreated sewage from sinks and showers
and inadequately treated sewage from toilets.20

Once ships are three miles from shore, they can
dump all untreated sewage, including bacteria,
pathogens, detergents, and heavy metals. Each
day, a standard cruise ship generates some
114,000 liters of sewage from toilets; 852,000
liters of sewage from sinks, galleys, and show-
ers; seven tons of garbage and solid waste; 57
liters of toxic chemicals; and 26,500 liters of
oily bilge water.21

Oceana, an international ocean protection
group, launched a campaign to introduce Clean
Cruise Ship legislation in California and at the
U.S. federal level to prohibit dumping of boat
sewage.22 And following an aggressive 11-month
grassroots campaign aimed at the world’s
second largest cruise line, Royal Caribbean
agreed to install advanced wastewater treatment
technology on all 29 of its ships.23

Since its formation in 1995, UNEP’s Global

Programme of Action for the Protection of the
Marine Environment from Land-Based Sources
has helped reduce oil discharges and spills into
the oceans by 63 percent compared with levels
in the mid-1980s.24 And tanker accidents have
dropped by 75 percent, partly as a result of the
shift to double-hulled tankers.25

The general public, perhaps because people
care about eating seafood or because the oceans
seem worth protecting, is also beginning to
clean up pollution. Beginning in 1986, the Ocean
Conservancy organized shoreline cleanups each
fall.26 To date, 6.2 million volunteers in Interna-
tional Coastal Cleanups have removed 49 mil-
lion kilograms of debris from nearly 288,000
kilometers of coasts in 127 nations.27 Nearly 
60 percent of all debris is from recreational
activities, including fishing lines and nets,
beach toys, and food wrappers. An additional
29 percent is cigarette butts and filters.28
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Figure 1. Selected Ocean Pollution Hotspots

     



Bottled water—a general term referring to nat-
ural mineral water, spring water, and purified
water supplied to consumers in bottles—is the
world’s fastest-growing commercial beverage.
Global consumption of bottled water more than
doubled between 1997 and 2005, reaching a
total of 164.5 billion liters, or 25.5 liters per
person.1 (See Table 1.) While Europe and 
North America still dominate the bottled water
market, consumption in Asia and South Amer-
ica has increased dramatically over the past five
years, expanding at 14 percent and 8 percent a
year respectively.2

The United States is the world’s largest con-
sumer of bottled water, with Americans drinking
28.7 billion liters in 2005.3 But consumption per
person is a different story: in 2005 each Italian,
on average, drank more bottled water than any-
one else in the world—192 liters, compared
with 99 liters for Americans.4 Among the top 10
countries, Brazil, China, and India have doubled
or even tripled consumption between 2000 and
2005, though per capita intake in China and
India is still far below the global average.5 Alto-
gether, almost three quarters of the world’s bot-
tled water is consumed in the top 10 countries.6

Worldwide, people buy bottled water in
order to have safe drinking water, especially con-
sumers in developing countries who face unre-
liable municipal water supplies, water scarcity,
and continual water contamination.7 In most
industrial countries, however, where municipal
water is better regulated, people drink bottled
water also for better taste, for convenience, 
and as a substitute for other beverages.8 In the
United States, calorie-free bottled water has
attracted consumers concerned about obesity.9

Urbanization, improved living standards,
office working environments, and aggressive
marketing strategies have helped boost the
global sales of bottled water.10 Home and office
delivery of bottled water has become a popular
service and supplies nearly 28 percent of the
water consumed.11

The difference in cost between bottled and
tap water is staggering: the bottled version costs
from 240 times to more than 10,000 times as
much.12 The Pacific Institute, a California-based

think tank, found that bottled water sold in most
industrial countries costs $500–1,000 per cubic
meter, compared with 50¢ per cubic meter of
California’s high-quality tap water.13 Most of
what consumers pay goes into production,
packaging, transportation, advertising, retailing,
marketing, and profits—not the water itself. In
2005, selling bottled water in the United States
generated more than $10 billion in revenue.14

Social injustice remains a big concern in
terms of bottled water consumption. People who
desperately need a better supply of drinking
water are usually not able to afford the bottled
version.15 In India, upper-class to lower-middle-
class families are the main consumers, while
tourists dominate bottled water consumption 
in rural areas.16 The U.N. Development Pro-
gramme’s Human Development Report 2006 notes
that bottled water consumption generates non-
tangible health benefits but expands the gap
between industrial and developing countries.17

Bottled water is regulated as a food product
in the United States and Canada, while the
European Union has two directives: one on
natural mineral water and another on drinking
water that includes bottled spring or purified
water.18 Regulation codes for bottled water
generally cover the composition, contaminants,
processing requirements, and labeling.19 The
Codex Alimentarius—an international food
code initiated by the World Health Organiza-
tion and the Food and Agriculture Organiza-
tion—can be adopted by countries that lack
national regulations.20

Based on a four-year study of the bottled
water industry in the United States, including 
a test of more than 1,000 bottles of 103 brands
of water, the Natural Resources Defense Coun-
cil reported in 1999 that bottled water is not
always safe to drink or better than tap water.21

Regulations concerning bottled water are gener-
ally the same as tap water but weaker in certain
standards for microbial contaminants. The U.S.
Food and Drug Administration (FDA), which
regulates bottled water at the federal level, per-
mits this product to contain certain levels of
fecal coliforms, while the Environmental Pro-
tection Administration does not allow fecal col-
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iforms in city tap water.22 And when violating
the weaker FDA standards, bottled water may
still be sold if it is labeled “containing excessive
chemical substances” or “excessive bacteria.”23

Bottled water violations are not always reported
to the public, or the products are recalled up to
15 months after the problematic water was pro-
duced, distributed, and sold.24

The environmental impacts of bottled water
also need to be considered. Excessive withdrawal
of natural mineral water or spring water to pro-
duce bottled water has threatened local streams
and groundwater aquifers.25 And producing,
bottling, packaging, storing, and shipping bot-
tled water uses significant amounts of energy.26

In addition, millions of tons of oil-derived plas-
tics—mostly polyethylene terephthalate (PET)—
are used to make the water bottles.27

PET bottles have comparatively lower envi-
ronmental impacts than glass or aluminum by
requiring less energy to recycle or remanufac-
ture, and they do not release chlorine into the
atmosphere when incinerated, which PVC
does.28 But without proper recycling, massive
amounts of PET bottles in the waste stream

pose serious challenges to land uses as well as
to water and air quality around landfills.29

In the United States, about 2 million tons 
of PET bottles end up in landfills each year.30

According to the National Association for 
PET Container Resources, U.S. use of PET 
for bottled water without carbonization grew 
more than 20 percent in 2005, while usage for
carbonated soft drinks dropped.31 The recycling
rate of PET rose slightly to 23.1 percent in the
United States that same year, with a total of 2.3
million tons of waste generated. But this was
still far below the 39.7-percent recycling rate
achieved 10 years earlier.32 Sales of plastic
water bottles under 1 gallon have skyrocketed
over the past decade in the United States, from
2.7 billion in 1997 to 28.6 billion in 2005.33

Most of the water is consumed far from
residence-based recycling programs. Adding 
a refund value—a nickel or dime—to the 
price of bottled water might give consumers an
incentive to recycle. The 11 states embracing
“bottle bills” with refund provisions have
achieved three to four times the recycling rate
of other states.34

Bottled Water Consumption Jumps

www.worldwatch.org Vital Signs 2007–2008 103

Table 1. Consumption of Bottled Water, Total and Top 10 Countries, 2000 and 2005

2000 2005

Share of Share of
Total Global Consumption Total Global Consumption

Country Volume Consumption Per Person Volume Consumption Per Person

(million liters) (percent) (liters) (million liters) (percent) (liters)

United States 17,955 16.5 61.6 28,651 17.4 99.2
Mexico 12,464 11.5 124.3 18,861 11.5 179.7
China 6,012 5.5 4.7* 12,901 7.8 9.9*
Brazil 6,838 6.3 39.0* 12,252 7.4 65.8*
Italy 9,251 8.5 160.4 11,145 6.8 191.9
Germany 8,427 7.8 101.8 10,581 6.4 128.4
France 7,456 6.9 126.2 8,424 5.1 139.1
Indonesia 4,314 4.0 20.2* 7,633 4.6 33.3*
Spain 4,221 3.9 105.6 5,923 3.6 147.1
India 2,157 2.0 2.1* 6,177 3.8 5.6*
All others 29,391 27.1 41,982 25.5

Total 108,517 164,530

Global average 17.9 25.5

Source: International Bottled Water Association.
*These numbers are not directly available; they were calculated with population data from the U.S. Bureau of the Census.

           



In numerous communities around the world,
people are working to reduce their impacts on
the local as well as the global environment.
Some are retrofitting existing communities, oth-
ers are building new ones, still others are creat-
ing new programs in existing communities. 

The growing global ecovillage movement 
is one of the more developed examples of this
trend. An ecovillage, according to one widely
accepted definition, is a “human scale full-fea-
tured settlement in which human activities are
harmlessly integrated into the natural world 
in a way that is supportive of healthy human
development and can be successfully continued
into the indefinite future.”1 So far, these rather
stringent criteria provide an ideal that eco-
villages strive for rather than a standard
actually achieved.

According to the Global Ecovillage Network
directory, there are currently 379 ecovillages
around the world.2 (See Table 1.) While all eco-
villages strive toward a similar goal, the diver-
sity found among them is striking. They can be
found in rural, suburban, and urban areas and
in industrial as well as developing countries.3

This figure does not reflect the total number of
communities striving to be sustainable, how-
ever; it excludes, for example, cohousing com-
munities and several broader networks of
sustainable villages.4

In the mountains outside of Asheville, North
Carolina, there is a rural ecovillage of 60 indi-
viduals.5 Started 13 years ago, it is designed to

grow to 160 once finished.6 Homes there
are built mainly from wood harvested
from the local forests, water comes from

mountain springs and rainwater harvesting, and
electricity is generated from solar photovoltaic
cells and a microhydro generator.7

Another rural ecovillage, Mbam, is located
in the Siné-Saloum delta in Senegal.8 Along
with using low-impact and appropriate technol-
ogies such as solar ovens and permaculture,
one of its primary activities is restoring the
health of mangrove forests to help protect the
coast from salinization.9

A suburban ecovillage in Denmark, Munk-
søgård, is about a half-hour train ride from

Copenhagen.10 Some 230 residents live in 100
apartments clustered in five groups.11 Munk-
søgård maintains a 24-hectare organic farm that
provides food for the community.12 It is the
largest ecological building project in the coun-
try and in 2000 received first place in a Danish
competition for the best sustainable design for
the twenty-first century.13

Ecovillages are also being established in urban
areas. In Porto Alegre, Brazil, for instance, a
community for 28 families was built in 2002.14

The group used sustainable building methods
and materials (such as passive solar design and
locally sourced materials) and included gardens,
grass roofs, and artificial wetlands to process
sewage.15 Along with serving as a demonstra-
tion project for affordable, sustainable housing,
the community—through a consultancy firm it
established—is helping to start two more ecov-
illages in the city.16

Many ecovillages have made great strides in
reducing their ecological impact. A recent anal-
ysis found that the ecological footprint per
capita at Findhorn, an ecovillage in Scotland,
was about 60 percent of the average footprint 
in the United Kingdom.17 And in the Sieben
Linden ecovillage in Germany, per capita
carbon dioxide emissions were just 28 percent
of the German average.18

Beyond ecovillages, a much broader set 
of communities is also providing lessons in 
sustainable living. Certain religious communi-
ties have chosen to lead simple lives, even when
modern technologies are readily available. In
the United States, for example, some Amish
communities do not use electricity or motors
(although most Amish do not ban the use of
motors) and thus have much smaller impacts
on the global environment.19 Many home-
steading communities, in which the majority 
of residents sustain themselves with farming
and use more local resources, have much
smaller environmental impacts than other 
communities.20

Yet most people raised in the consumer soci-
ety have no interest in “going back to the land.”
But there are many more mainstream opportu-
nities to reduce the environmental impacts of
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daily life at the community level—some of
which do so more as a byproduct of trying to
rebuild social connections in a culture where
social ties are diminishing.21

The cohousing movement, for example, is
primarily focused on improving the quality of
life of community members by designing hous-
ing that facilitates social ties.22 Cohousing
efforts involve a shared community building,
which means individual homes can be smaller;
a clustered housing pattern, which allows more
of the community’s land to be preserved in a
natural state (if in a rural area); occasional
shared meals; and some shared services and
major appliances (such as cars, power tools,
and other major pieces of equipment that 
are used infrequently).23 This tends to make
cohousing communities more sustainable than
the average community.24 While exact numbers
of cohousing communities are difficult to find,
an estimated 229 of them are found in North
America and more than 250 in Europe, with 
the majority of these located in Denmark—the
birthplace of cohousing.25

Mainstream developers are also starting to
incorporate sustainability into their designs for
new housing. Peabody Trust, which provides
affordable housing for more than 50,000 people
in London, created an 82-unit housing complex
called the Beddington Zero Energy Develop-
ment (BedZED).26 As the name suggests, the
goal of the community is to produce as much
energy as it uses, which it strives for through 
a combination of passive solar design, energy 
efficiency measures, a community-scale power

plant that provides electricity and hot water
and is fueled by wood waste, and greater use of
walking, cycling, and public transit.27 A resi-
dent living at BedZED has just 60 percent of the
ecological footprint of an average individual in
the United Kingdom.28

International agencies, too, are helping to
support community-initiated sustainable devel-
opment efforts. The Global Environment Facil-
ity’s COMPACT program (Community Manag-
ement of Protected Areas Conservation), for
instance, provides grants of less than $50,000
to communities in World Heritage Sites such as
Mount Kenya to help villages create projects
that improve people's lives while also reducing
their impact on the surrounding ecosystems.29

With dramatic changes from a warming cli-
mate and the unsustainable use of many of the
ecosystem services on which humans depend,
more communities are trying to address sus-
tainability issues.30 Many are trying to localize
farming, reduce energy use, and create stronger
local businesses.31 Already, communities have
established local food co-ops, community-sup-
ported agriculture programs, carpools, and
other ways to connect a community while low-
ering environmental impacts.32

Broader networks have sprung up around
the world to spread these sustainable practices.
The Relocalization Network, started in 2003,
helps coordinate 159 local groups in 12 coun-
tries, providing an online forum for local com-
munities trying to become more sustainable
and less dependent on a fragile, globalized eco-
nomic system.33 And many ecovillages, such as
The Farm in Tennessee, offer classes on how to
increase sustainability at the community level.34

In Sri Lanka, the Sarvodaya Shramadana
movement now works with 15,000 villages,
helping them to develop economically in a
more sustainable way.35 The Sarvodayan 
“no poverty, no affluence” model is based on
addressing basic needs such as access to food,
shelter, clean water, and basic health care, but 
it considers nonmaterial needs like access to 
a clean and beautiful environment, a well-
rounded education, and spiritual sustenance
equally important.36
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Table 1: Ecovillages, by Region

Region Number
Europe 138
North America 110
Latin America 58
Asia/Oceania 52
Africa/Middle East 21

Total 379

Source: Global Ecovillage Network.

       



Social and Economic Features
©

 2
00

4 
Ab

de
l M

am
bw

e 
C

hi
bu

, C
ou

rt
es

y 
of

 P
ho

to
sh

ar
e

A child earns money by crushing stones in order to help pay his school fees, Lusaka, Zambia.

x Progress Toward the MDGs Is Mixed
x Literacy Improves Worldwide
x Child Labor Harms Many Young Lives
x Informal Economy Thrives in Cities
x Socially Responsible Investment Grows Rapidly

For data and analysis on these social and economic topics and on others such as nano-
technology and corporate responsibility reporting, go to www.worldwatch.org/vsonline.

www.worldwatch.org Vital Signs 2007–2008 107

               



As the mid-point approaches in efforts to meet
the U.N. Millennium Development Goals
(MDGs) by 2015, progress toward achieving
them is uneven. Although many countries have
made important strides, greater efforts by both
industrial and developing nations are needed to
accelerate action.1

World leaders first adopted the MDGs in
preliminary form at the U.N. Millennium
Assembly in September 2000.2 In addition to
eight overarching goals, the MDGs have 18 spe-
cific targets, most of which are to be achieved
by 2015. These include cutting poverty and
hunger rates in half from their 1990 levels,
reducing child mortality by two thirds, and
halving the proportion of people lacking access
to clean drinking water and adequate sanita-
tion.3 (See Box 1.) The United Nations also
developed a set of 48 indicators to monitor
progress toward the MDGs.4

Current estimates suggest that the world is
on track to meet the overarching income pov-
erty target—to halve by 2015 the proportion 
of people living on less than $1 per day.5 The
share of the developing world’s population liv-
ing in extreme poverty declined from 27.9 per-
cent in 1990 to 19.4 percent in 2002 (the most

recent year for which data are avail-
able).6 This drop was driven in no
small measure by particularly rapid

progress in poverty reduction in much of Asia.
Trends have unfortunately been less encourag-
ing in other regions, particularly in sub-Saharan
Africa, where the absolute number of people
living in extreme poverty increased by 140 mil-
lion between 1990 and 2002 due to population
growth despite a modest decline in the overall
poverty rate.7 If present trends continue, few
African countries are expected to meet the 2015
target for income poverty.8

The situation is even bleaker when it comes
to hunger. Although the proportion of people
suffering from hunger worldwide declined
modestly over the last decade, the absolute
numbers are rising, with an estimated 834 mil-
lion chronically undernourished people in dev-
eloping countries at last count.9

Child mortality trends are somewhat more

positive, with 2.1 million fewer deaths among
children under five in 2004 than in 1990.10

Still, the U.N. Development Programme esti-
mates that at current rates of progress, the tar-
get of reducing by two thirds the child mortality
rate by 2015 will be missed by some 4.4 million
deaths that year.11

Major challenges also remain in efforts to
meet other human development goals, such as
those related to gender equity, maternal health,
and deadly diseases such as HIV/AIDS, malaria,
and tuberculosis. The World Bank reports that
all regions are off track on at least some of these
goals and that South Asia and sub-Saharan
Africa are off target on all of them.12

Nonetheless, there are also some encourag-
ing signs. For example, the number of countries
set to meet the goal of providing universal pri-
mary education by 2015 has increased signifi-
cantly since 2000, and gender gaps in access to
primary and secondary education are narrow-
ing.13 The number of AIDS patients in develop-
ing countries with access to treatment has
increased rapidly, rising from less than 100,000
in 2000 to nearly 1 million in 2005.14 Efforts to
combat malaria by providing bednets and better
treatment options are also expanding quickly:
the distribution of insecticide-treated bednets
increased 10-fold in sub-Saharan Africa
between 1999 and 2003.15

Progress toward ensuring environmental
sustainability is mixed at best. The MDGs call
on countries to cut in half by 2015 the propor-
tion of people without access to safe drinking
water and adequate sanitation. Recent analyses
suggest that the world is on track to meet the
drinking water target: the share of people using
drinking water from improved sources rose from
78 percent in 1990 to 83 percent in 2004.16 But
more than 1 billion people worldwide still lack
access to an improved water supply, including
two out of every five individuals in sub-Saharan
Africa.17 And as for sanitation, the picture is
substantially worse. Although the share of 
people in the developing world with access to
improved sanitation facilities increased from 49
percent in 1990 to 59 percent in 2004, 2.6 bil-
lion people still lack connections to public sew-
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ers or even access to simple pit latrines or other
improved sanitation facilities.18 Current esti-
mates suggest that the overall 2015 target for
sanitation is unlikely to be met.19

The MDGs also call on countries to integrate
the principles of sustainable development into
country policies and programs and to reverse
the loss of environmental resources. At the 2002
World Summit on Sustainable Development in
Johannesburg, governments adopted a number
of related additional targets, including restoring
fisheries to their maximum sustainable yields
by 2015 and significantly reducing the rate of
biological diversity loss by 2010.20 But progress
toward these goals has been inadequate. Jeffrey
Sachs, who for several years was Special Advi-
sor for the MDGs to U.N. Secretary-General
Kofi Annan, recently noted that there was little
awareness of the 2010 biological diversity target
and that the goal was not being achieved.21 He
called the environment the biggest challenge
facing humanity and noted that gains against
poverty could be “washed away” by forces such
as tropical storms, massive flooding, droughts,
loss of snow melt, and desertification.22

Efforts to develop a global partnership for
development have also been uneven. On the
encouraging side, donor aid to developing
countries has risen steadily since 1997, reaching
$106 billion in 2005.23 But aid expenditures con-
tinue to be unequally distributed, in part due to
political calculations. More than 60 percent of
the increase in official development assistance
(ODA) between 2001 and 2004 went to just
three countries—Afghanistan, the Democratic
Republic of Congo, and Iraq—which between
them are home to fewer than 3 percent of the
developing world’s impoverished people.24 Fur-
thermore, stepped-up debt relief has accounted
for over half of the increase in ODA since 1997
and three quarters of it in 2005.25 Although this
has contributed to a steady reduction in debt
service payments for 29 heavily indebted poor
countries since 1998, there is no guarantee that
it will continue or that governments will chan-
nel the savings into efforts to meet the MDGs.26

Progress Toward the MDGs Is Mixed

www.worldwatch.org Vital Signs 2007–2008 109

Box 1. Millennium Development Goals 
and Targets

1. Eradicate extreme poverty and hunger
By 2015, reduce by half both the proportion of 
people living on less than $1 a day and the share
suffering from hunger.

2. Achieve universal primary education
Ensure that by 2015 all boys and girls complete a
full course of primary schooling.

3. Promote gender equality and empower women
Eliminate gender disparity in primary and second-
ary education, preferably by 2005, and at all levels
by 2015.

4. Reduce child mortality
By 2015, reduce by two thirds the mortality rate
among children under five.

5. Improve maternal health
By 2015, reduce by three quarters the maternal
mortality rate.

6. Combat HIV/AIDS, malaria, and other diseases
Halt and begin to reverse the spread of HIV/AIDS,
malaria, and other major diseases by 2015.

7. Ensure environmental sustainability
Integrate the principles of sustainable
development into country policies and programs
and reverse the loss of environmental resources.
By 2015, cut in half the proportion of people with-
out access to safe drinking water and sanitation.
By 2020, improve significantly the lives of 100 mil-
lion slum dwellers.

8. Develop a global partnership for development
Develop an open trading and financial system that
is rule-based and nondiscriminatory and that
includes a commitment to good governance,
development, and poverty reduction. Address the
special needs of least developed countries,
including through tariff- and quota-free market
access, enhanced debt relief, and more generous
development assistance for countries committed
to poverty reduction. Address the special needs of
small island developing states and landlocked
countries. Make debt sustainable, increase youth
employment, and provide access to essential
drugs and new technologies.

Source: United Nations.

                     



In 2000–04, the portion of adults in the world
with reading and writing skills reached 82 per-
cent, up from 75 percent in 1990.1 (See Table
1.) The net enrollment ratio of children of eligi-
ble age entering primary school was 87 percent,
up from 81 percent in 1991.2 Although data are
unavailable for several countries in conflict or
post-conflict situations, these trends indicate
progress toward international goals set in 2000
of meeting the basic learning needs of people 
of all ages within a generation.3

Although the illiterate population has
dropped from its 1990 level of 874 million,
there are still 781 million people over the age 
of 14—or one in five adults—who lack basic
literacy skills.4 Some 98 percent of illiterate
people live in the developing world.5 The
region with the lowest literacy rate is Africa, at
62.5 percent, but Asia has the largest illiterate
population—some 546 million people.6 In the
poorest countries, only about half of all adults
can pass basic literacy tests.7

Some developing countries have been mak-
ing significant increases in adult literacy, how-
ever. Egypt’s literacy rate jumped from just 47.1
percent in 1990 to 71.4 percent in 2000–04,
while Ethiopia saw a 16.6-percent increase in
the literacy rate and China registered a 52-per-
cent drop in the absolute number of illiterates
in the same period.8

The three regions furthest from universal
primary education saw improvements in enroll-

ment: the Arab States, for exam-
ple, saw a 6-percent increase
from 1999 to 2004.9 In South

and West Asia, enrollment during those five
years grew by 19 percent, and in sub-Saharan
Africa there was a 27-percent increase.10

Education is a powerful tool against poverty:
it is linked to higher income levels.11 And the
better educated a person is the more likely he
or she is to report being in good health, regard-
less of income.12 Recent studies even show a
positive correlation between life expectancy
and the number of years of education a person
has.13 For these and other reasons, education is
essential to sustainable development.14

Almost two thirds of the people in the world

who lack literacy skills are female, and in any
region of the world an illiterate adult is most
likely to be a woman.15 (See Table 2.) Central
and Eastern Europe have the largest share of
the illiterate population being female.16 Glob-
ally, women appear to be stopping their educa-
tion at lower and lower levels, a trend that
could erode education gains.17

Great strides have been made toward gender
parity in primary education, however. Of the
181 countries with 2004 data available, some
two thirds have achieved gender parity in pri-
mary education.18 And for every 100 boys in
primary school, there are 94 girls.19

Efforts focused on women’s education tend
to increase female participation and earnings in
the labor force and to allow for more effective
transfer of the benefits of education—health,
educational opportunities, and more—from
one generation to the next.20 On average, a
child whose mother has no education is twice
as likely to not be in school as a child with an
educated mother.21

Investment in girls’ education results in
some of the greatest returns of all development
investments.22 It is linked to higher crop yields
and per capita income increases, for instance,
and with lower rates of HIV infection and
infant mortality.23 In addition, education for
girls reduces fertility rates, as educated women
are more likely to delay marriage and childbear-
ing, use reliable family planning methods, and

Literacy Improves Worldwide Alana Herro
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Table 1. Adult Literacy Rate, 1950–2004

Year Adult Literacy Rate

(percent)

1950 55.7
1960 60.7
1970 63.4
1980 69.7
1990 75.4
2000–04* 81.9

* Rate combines data for most recent year available in each
country.
Source: UNESCO.
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have fewer and healthier babies.24

Developing countries have unique challenges
to achieving universal education. In sub-Saharan
Africa, for example, nearly 10 percent of child-
ren under 17 years of age have lost at least 
one parent to HIV/AIDS, and an orphan is 13
percent less likely to be in school than a non-
orphan.25 Some 80 percent of people with dis-
abilities live in developing countries, and it is
estimated that more than one third of out-of-
school children have a disability.26 Poor child-
ren are less likely to attend school: the number
of children not attending school in the poorest
20 percent of households is more than triple
that in the wealthiest 20 percent.27 Child sold-
iers and other youngsters affected by conflict
represent another sector facing acute obstacles
to education, as do sexually exploited children
and those who are pressured into the labor
force.28

While funding for education is on the rise, it
is estimated that $11 billion a year in develop-
ment assistance is required to achieve the goal
of Education For All (EFA) agreed to in 2000,
which is more than twice the current level 
of aid for basic education.29 Some countries,
including Italy, Nicaragua, Saudi Arabia, and
Tunisia, significantly increased the share of
their gross domestic product spent on education
between 1990 and 1998–2000.30 Others, like
Bulgaria, Canada, and Uruguay, reduced the
percent allocated to this sector.31

Many developing countries have abolished
school fees, leading to a surge in primary school

students. After Kenya removed school fees in
2003, 1.2 million additional students entered
the school system; in 2005 Burundi enacted 
the same policy and increased enrollment by
500,000.32

At least 160 countries committed to achiev-
ing six EFA goals, which include a special
focus on Early Childhood Care and Education
(ECCE).33 ECCE, like education for girls, is a
particularly cost-efficient means of approaching
the goals of EFA.34 Studies suggest ECCE is
also exceptionally effective at offsetting disad-
vantage and inequality for poor and culturally
excluded children.35

Enrollment in pre-primary education has
nearly tripled since the middle of the 1970s,
though coverage remains very low in most of
the developing world.36 Most regions now have
nearly as many girls as boys enrolled in pre-
primary education.37

Countries that have made significant pro-
gress toward universal education promote 
policies that allocate public funds to education
adequately and equitably and that promote high
enrollment, especially for girls.38 Successful
countries also have policies that give women
the right to own property and the ability to earn
an independent income.39 ECCE programs are
most effective in promoting Education For All
goals when they are taught in the child’s native
language, challenge gender stereotypes, main-
stream children with disabilities, and are com-
bined with other services such as health care,
nutrition, and social services.40
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Table 2. Male and Female Adult Illiteracy
Rates, Total and in Industrial and 
Developing Countries, 2000–04

Region Men Women

(percent)

Industrial Countries 1 1
Developing Countries 17 30

World 13 23

Source: UNESCO.

         



The number of child laborers dropped by 27.8
million between 2000 and 2004, according to
the International Labour Organization (ILO), a
U.N. agency.1 Citing this 11.3-percent decline,
the ILO declared that the end of child labor is
“within reach.”2 Despite the encouraging trend,
nearly 218 million children worldwide were
engaged in child labor in 2004, the most recent
year with data.3 (See Table 1.) The term “child
labor” includes all children between the ages of
5 and 11 who are involved in economic activity,
children aged 12–14 who perform more than a
few hours of permitted light work a week, and
children aged 15–17 who are engaged in
hazardous work.4

In the first four years of this decade, children
who are considered economically active—a
broader category than child labor—fell by 34.5
million, or 9.8 percent.5 (All children who
report having worked at least one hour on any
day during a seven-day period are considered
economically active.)6

The percentage of children who are econom-
ically active varies greatly by region.7 Sub-Saha-
ran Africa has the highest rate, with more than

one in every four children 5–14
years old at work.8 In Latin America,
the figure is just 5 percent.9 Asia and

the Pacific region is home to 122.3 million chil-
dren who are economically active, nearly two
thirds of the global total.10

The ILO estimates that it would cost $760
million to eliminate child labor, or about $38
million a year over 20 years.11 In return, the
potential quantifiable benefits in improved edu-
cation and health are estimated at $4 trillion—
more than five times the investment.12 Brazil 
is an example of a country that has quickly
reduced child labor rates—the number of five-
to nine-year-olds working fell by 60 percent in
12 years.13 The ILO points to two Brazilian social
programs—bolsa escola and bolsa familia—that
provide low-income families with stipends to
keep their children in school and that raised
primary school attendance to 97 percent as key
factors in the rapid reduction of child labor.14

In Liberia, many children of rubber-tapping
families that work for Firestone Tire and Rub-

ber Company do not go to school. They work
beside their parents, up to 12 hours a day, to
fulfill high quotas by carrying heavy buckets of
pesticide-laden latex on their heads.15 If they 
do not tap enough trees, meager family wages
are halved.16 A coalition of U.S. and Liberian
organizations is pressuring Firestone to reform
its labor practices.17 Unfortunately, this is just
one example of child labor used in products
sold throughout the world.

For 10 years, reports have exposed the
expansive use of child labor in the cocoa indus-
try.18 With an estimated 70 percent of the
world’s cocoa grown in West Africa, child slav-
ery in this industry is integral to the ongoing
political instability of countries like Côte
d’Ivoire, in the same way that profits from
“blood diamonds” were used to fund ongoing
violence in Angola and Sierra Leone.19

Pressure from the U.S. Congress resulted in
the Harken-Engel Protocol—a promise by the
chocolate industry to voluntarily end child
labor on cocoa farms by July 2005.20 The dead-
line passed, but no significant progress is appar-
ent.21 The International Labor Rights Fund
subsequently filed suit against cocoa buyers 
and importers Nestlé, Archer Daniel Midlands,
and Cargill to represent children from Mali 
who were brought to Côte d’Ivoire and forced
to work long hours for no pay, picking cocoa
beans that the companies then purchased.22 In
August 2006, the companies filed a brief assert-
ing that, as buyers, they cannot control the
labor force used to pick cocoa beans.23 As of
March 2007, both sides were waiting to learn 
if the case would go forward.24

In late 2006, U.S. Secretary of Labor Elaine
Chao announced a $4.3-million initiative to
eliminate the “worst forms of child labor”
within the cocoa industry.25 Researchers work-
ing under this initiative will study the health 
of exploited children, train officials in Côte
d’Ivoire and Ghana to monitor for child labor,
and report on progress toward implementing 
a child-labor-free cocoa certification system in
those two countries.26

The vast majority of child laborers (69 per-
cent) work in agriculture.27 Another 22 percent

Child Labor Harms Many Young Lives Zoë Chafe
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work in retail, restaurants, or other service
economies, and the remaining 9 percent do
industrial work such as mining or manufac-
turing.28 Agricultural work frequently entails
long hours in hot environments, exposure to
pesticides, heavy loads, and injury from sharp
tools.29 In Egypt, more than 1 million children
work to manually remove pests from cotton
plants.30 And in the United States, an estimated
300,000 children are hired to weed and pick
commercial crops.31 According to the ILO, the
number of children working in agriculture 
outnumbers sectors that have received more
attention (such as carpet weaving or garment
manufacturing) by a ratio of nearly 10 to 1.32

The ILO estimates that 1.2 million children
are sold into labor each year, in transactions
that total as much as $10 billion, and that about
one sixth of this trade affects African children.33

Though these children are subjected to horrific
work conditions and brutality, their families—
many of whom live on less than $1 per day—
often argue that learning work skills is a more
positive prospect than constantly trying to find
sufficient food at home.34 Traffickers may play
to this sentiment when convincing families to
sell their children.

Children also become vulnerable to haz-
ardous labor and trafficking in the aftermath of
natural disasters. Those whose parents have died

or become unable to work must suddenly fend
for themselves. Also, disasters cause many fami-
lies to become temporarily separated, enabling
traffickers to capitalize on the ensuing chaos. 
If schools are damaged or teachers are unable 
to work, children may turn to hazardous work.
With the number of natural disasters increasing,
the post-disaster scenario is a major concern 
for children’s rights advocates.35

To counteract this alarming trend, many
African countries have recently passed anti-
trafficking laws. Burkina Faso reports that the
formation of village surveillance committees
helped police find and free 644 children in
2003.36 And in three years, the International
Organization for Migration claims to have 
freed 587 children from the fishing industry 
in Ghana’s Lake Volta region.37

Children are engaged in domestic labor 
as well. India, where as many as 15 million
children have been sold into labor, extended its
Child Labour Act in October 2006 and banned
children younger than 14 from working as
domestic servants, at tea stands or food stalls,
in restaurants or hotels, or in the hospitality
industry.38 A BBC report filed two months later,
however, found that police misunderstood the
law or were reluctant to enforce it.39 After three
girls, ages 6 to 13, were rescued from jobs as
domestic servants in Faridabad, a city just out-
side Delhi, police refused to prosecute the girls’
employer, saying that the law only applied
when the children were not being paid or had
been trafficked, neither of which was true in
this case.40

The Convention on the Rights of the Child
is an international document that says children
under 18 years of age have the right “to be pro-
tected from performing any work that is likely
to be hazardous to the child’s health or physical,
mental, spiritual, moral, or social develop-
ment.”41 Only two countries have not agreed to
implement the rights spelled out in the conven-
tion: Somalia and the United States.42
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Table 1. Child Laborers, Total and Those
Doing Hazardous Labor, 2000 and 2004

Population 2000 2004
Total population 
of children 1,531 million 1,566 million

Child laborers
Number 246 million 218 million
Proportion of 
all children 16.0 percent 13.9 percent

Children doing hazardous labor
Number 171 million 126 million
Proportion of 
child laborers 69.5 percent 58.0 percent

Source: International Labour Organization.

       



For many poor people in urban areas, the
primary means of economic survival is the pro-
duction or sale of goods or services through
semi-legal or illegal ventures, known as the
informal economy.1 Conservatively, informal
employment accounts for half to three quarters
of all nonagricultural employment in develop-
ing countries: 48 percent in North Africa, 51
percent in Latin America, 65 percent in Asia,
and 72 percent in sub-Saharan Africa.2

In the 13 principal metropolitan areas of
Bogotá, Colombia, 58.5 percent of workers are
classified as informal.3 In Bolivia, the informal
sector provides an estimated two thirds of the
gross domestic product (GDP), and in Peru the
figure is 58 percent.4 Because of the sheer num-
ber of workers, clients, budgets, and transac-
tions involved in informal markets, legality is
marginal; informality is the norm.5

The greatest increase in the informal
economy since 1990 has occurred in sub-Saha-
ran Africa, Latin America, and Central Asia—
often accounting for more than 50 percent of
GDP.6 (See Figure 1.) The last few years have
seen a continuation of this trend, with Africa
and Latin America having the highest levels of
informality.7 In contrast, in Europe the growth
of informality is slowing and even declining in
the wake of extensive microeconomic reforms,
while in East Asia, where firms face smaller reg-
ulatory and tax burdens, the informal economy
remains stable at fairly low levels.8

The weight of such markets becomes clear
when considering that economic power is con-
centrated in the cities. The purchases made by

urbanites, who cannot live off
the land, form the foundation of
national economies.9 Although

60 percent of the labor force in India is in the
agricultural sector, for instance, they produce
only 20 percent of the GDP, while the 28 per-
cent of the population working in services pro-
vide 61 percent.10

Several factors combine to create the unique
yet common pattern of informal markets. First,
exaggerated government intervention in civil
society and economic activity often creates
“hyper-bureaucratization” that deters citizens

from pursuing a legal path.11 For example, it is
virtually impossible for 90 percent of Tanzanians
to enter the legal economy.12 A poor entrepre-
neur who obeyed the law would, over 50 years
of business life, pay $91,000 to the national
government for licenses, permits, and approvals
and spend 1,118 days in government offices
petitioning for them.13A private company can
only be incorporated in Dar es Salaam and
would cost nearly $2,700—almost four times
the average annual wage of an ordinary Tanzan-
ian.14 Similarly, in Peru the constant increase 
in sales taxes—which went from 5 to 15 per-
cent from 1978 to 1987 and today stand at 19
percent—favored expansion of the informal
sector.15

Second, governments lack the resources to
meet the demands of urbanization and enforce
laws. Heavily indebted governments with lim-
ited tax collection and with convoluted and
uninformed bureaucracies cannot provide ade-
quate social expenditures.16 Rapid urbanization
in developing countries has created pressures
that have constrained the capacity of cities to
provide adequate employment, waste disposal,
water supply, food supplies, and housing.17

Urbanization itself has thus bred new types of
economic arrangements and social conditions. 

Third, as businesses are unable to create jobs
as fast as demand increases, people must find a
way to survive outside of regulated employ-
ment.18 And fourth, many national and interna-
tional companies prefer informal employment
relations that allow them to be flexible during
production cycles and that reduce labor costs.19

Thus it is not uncommon to visit an emerg-
ing market and perceive chaotic and unregu-
lated yet bustling economies. Dharavi in India,
the largest and most established of Mumbai’s
slums, by one estimate houses up to 10,000
small factories, almost all of them illegal and
unregulated.20 The factories provide an income
for the approximately 1 million people who live
in an area barely half the size of New York City’s
Central Park.21 Although the concentration of
businesses could easily deter consumers, the
large scale at which informality occurs yields 
an estimated $665 million in annual revenue.22

Informal Economy Thrives in Cities Alessandra Delgado
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On a national scale, in Haiti unti-
tled rural and urban real estate
holdings are together worth some
$5.2 billion—four times the assets
of all the legally operating compa-
nies in Haiti, nine times the assets
owned by the government, and
158 times the value of all foreign
direct investment in Haiti up
through 1995.23

As the economic potential is
great, the economic loss is equally
substantial. Workers and enter-
prises receive little if any legal pro-
tection or worker benefits, they are
the target of bribery, and they often
face competitive disadvantages in
terms of larger formal firms in cap-
ital and product markets.24 Varia-
tions in incomes are great: in
Bolivia, the owner of a small infor-
mal business might have an average income 12
times the national minimum wage, while infor-
mally paid workers and domestic servants make
around half the minimum wage.25

Furthermore, there are indirect costs to
informality. The unsafe working conditions
found in the unregulated businesses of Dharavi,
India, for example, are common throughout the
world. In dark unventilated foundries, workers
ladle molten metal into a belt-buckle mold held
between their bare feet.26 In another warehouse,
men smeared from head to toe in blue ink strip
the casings from used ballpoint pens so they
can be melted down and recycled; few wear
gloves or other protective gear, despite exposure
to solvents and other chemicals.27 Environmen-
tal and health hazards are just one of the reali-
ties workers have to withstand to be able to
produce with minimal resources.

The indirect costs also exact a hefty social
price. Even though the informal market has
local arrangements that help keep track of
transactions, the legitimacy of these informal
rights is still too locally politicized compared
with those that are protected by national law.28

The inability to determine the rightful owner 
of resources creates or exacerbates conflicts

throughout the world.29 In Bangalore, India,
extortion exists even in hospitals: new mothers
have their infants whisked away by an attendant
who demands a bribe.30 If you want to see your
child, families are told, the price is $12 for a
boy and $7 for a girl.31 Such new “enterprises”
are the result of a combination of a real need
and a lack of regulation.

The lack of regulation distorts economic and
social systems. With little or no unbiased and
standardized regulation, most potential assets
in emerging markets have not been identified 
or realized, there is little accessible capital, and
economies are constrained and sluggish.32 It is
not surprising, then, that extensive preliminary
research shows that countries with a sophisti-
cated legal and political system and stronger
protection of physical and intellectual property
rights experience higher economic well-being.33
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Socially responsible investment (SRI)—invest-
ment and advocacy designed to help promote
sustainable economic activity—continues to
grow rapidly in industrial countries and is
beginning to emerge in a few developing nations
as well. Because SRI is defined differently in dif-
ferent countries, a global figure for total SRI has
not been established. But in every market in
which this new breed of investment has a
foothold, it is on the rise.

SRI volume is greatest in the United States,
with a total value of $2.29 trillion in 2005.1

(See Table 1.) Europe’s commitment to socially
responsible investing is rising rapidly, and in
2005 reached $1.22 trillion.2 Canada, Australia,
New Zealand, and Japan have smaller but grow-
ing SRI sectors.3 And SRI funds have been
established recently in Malaysia and Singapore.4

The share of total managed investments
going into socially responsible economic activ-
ity is still small to modest, ranging from less
than 1 percent in Japan to more than 9 percent
in the United States.5 But SRI growth has been
rapid over the past decade, although national

monitoring bodies measure different
attributes of SRI, making growth rates
difficult to compare. In Australia, SRI

funds under management grew 36-fold between
2000 and 2006.6 In the United States, they grew
more than threefold between 1995 and 2005.7

Canadian SRI grew nearly eightfold between
2004 and 2006.8 And in Europe, SRI grew by
some 36 percent between 2003 and 2006.9

SRI primarily involves applying ethical
screens to personal and institutional
investments to ensure that funds are directed
toward sustainable activities and away from
unsustainable ones. Funds can use “negative”
screens, meaning that they prohibit investment
in companies or funds involved in specific
activities such as tobacco production or nuclear
power. “Positive” screens, a more recent SRI
tool, encourage investments in companies that
generate economic activity consistent with sus-
tainability, such as solar power or microfinance.
In Japan, where SRI is relatively new, almost all
screens used are positive ones.10

In the United States and Europe, SRI activity

also includes efforts to use shareholder power
to steer corporate behavior in ethical directions.
The number of resolutions on social and envi-
ronmental issues introduced at annual share-
holder meetings in the United States grew 16
percent between 2003 and 2005.11 The number
with enough support to reach a vote increased
by 22 percent in the same period.12 In 2006, for
example, some Wal-Mart shareholders put forth
a resolution asking the company to produce an
annual sustainability report.13 And Anadarko
Petroleum shareholders asked that company 
to assess the impact of its business on climate
change.14

Shareholder resolutions need not pass—and
often need not even come to a vote—to steer a
corporation’s practices in a new direction. The
adverse publicity of a pointed shareholder reso-
lution may be enough to pressure corporate
executives to change course. The Executive
Director of the Interfaith Center on Corporate
Responsibility (ICCR) in New York notes that
the stream of CEOs into her office has increased
over three decades as ICCR has become more
effective at gaining support for shareholder res-
olutions. She now spends roughly half of her
time meeting with corporate executives who are
responding to proposed resolutions.15

The smallest dimension of SRI is community
investing, which involves steering investment
capital to areas that traditionally lack it, such 
as inner cities in wealthy countries or microfi-
nance cooperatives in developing countries.
Community investing moves beyond screened
investments, which aim to green existing eco-
nomic activity, and focuses instead on generat-
ing entirely new nodes of sustainable economic
activity. In the United States, community
investing has grown from $4 billion in 1995 to
$20 billion in 2005.16

SRI performance has often been competitive
with standard investments. A 2005 study of the
Domini 400 Index—a measure of the perform-
ance of SRI portfolios—found that returns over
the long run were very competitive with those
of the S&P 500.17 Meanwhile, the top 10 eco-
fund performers globally in 2006, with invest-
ments in eight countries, posted average returns
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of 39 percent.18

Indeed, SRI—once synonymous with infer-
ior returns—is becoming a respectable invest-
ment source as evidence mounts that sustainable
business practices often help a company’s bot-
tom line (and, in turn, make the firm an attrac-
tive target for green investments). Research
indicates that sustainable practices increase a
firm’s value in concrete ways: by cutting waste
and therefore costs, helping to recruit and retain
the best staff, strengthening revenues, and
reducing liability risk associated with unsus-
tainable practices (such as emitting carbon, a
major contributor to climate change).19 These
advantages may help explain why the portfolio
value of the “Global 100” most sustainable
companies, unveiled each year at the World
Economic Forum in Davos, Switzerland, out-
performed the MSCI World index (a common
benchmark) by 80 percent over the period Jan-
uary 2000 to December 2005.20

Pension funds are increasingly important in
raising SRI investment totals. In the United
Kingdom in 2000, for example, occupational
pension schemes were required to reveal
whether they took social, environmental, or
ethical factors into account when deciding what
stocks to invest in.21 Similar regulations have
since been passed in Australia, Sweden, and
Germany.22 Similarly, the California Public
Employees Retirement System, one of the
largest pension funds in the United States, com-

mitted in 2001 to sell its tobacco stocks, to
screen investments to ensure they meet human
rights, labor, and environmental standards, and
to dedicate some 2 percent of its assets to com-
munity investment.23 And the nearly eightfold
growth in SRI value in Canada between 2004
and 2006 was largely due to a shift of public-
sector pension funds toward SRI investments.24

Pension funds are often the largest group of
institutional shareholders and carry
considerable weight in determining how com-
panies act.25

Retail investment firms are increasingly help-
ing clients make socially responsible invest-
ments. Beyond offering screened investment
options, some retailers are promoting particular
segments of SRI, such as microfinance, which
provides very small loans to impoverished,
entrepreneurially minded individuals, primarily
in developing countries. In 2006, TIAA-CREF—
a U.S. firm with $380 billion in assets under
management—established a $100-million 
fund for microcredit that offers investors a 
way to direct their investments to capital-short
sectors.26

SRI is also spurred by growing recognition 
at the highest levels internationally. In 2006 
the United Nations launched the Principles of
Responsible Investment, which commits signa-
tories to apply environmental, social, and gov-
ernance norms to their investment practices.27

The launch featured more than 70 institutional
investors as charter signatories, representing
more than $4.5 trillion in assets. 28 The princi-
ples grew out of work promoting SRI in other
U.N. programs, including the U.N. Environ-
ment Programme Finance Initiative and the
U.N. Global Compact.29 In addition, the Inter-
national Interfaith Investment Group launched
in 2005 is a global effort to steer institutional
religious wealth toward sustainable projects.30

The group includes 16 organizations from four
world faiths as members.31
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Table 1. Socially Responsible Investments,
by Region, Mid-2000s

Socially
Country Responsible Year of
or Region Investments Data

(billion dollars)

United States 2,290.0 2005
Europe 1,224.0 2005
Canada 439.0 2006
Australia/New Zealand 7.0 2005
Japan 2.6 2007

Source: Social Investment Forum, Eurosif, Social Investment
Organization, Corporatemonitor, and Cangen Biotechnologies.
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As of December 2006, some 39.5 million people
around the world were living with HIV, the
virus that causes AIDS—37.2 million of them
were adults, with an estimated 17.7 million
women over the age of 15 carrying the infec-
tion.1 Some 4.3 million people were newly
infected with HIV in 2006, with a little more
than 500,000 of those new infections occurring
in people under the age of 15.2 In 2006, 2.9
million people died from AIDS.3

In Western Europe, HIV infection rates
increased sharply in the last eight years, from
42 cases per million people in 1998 to 74 cases
per million in 2006.4 Around the Baltic region,
the high HIV infection trend that characterized
the turn of the twenty-first century there
appears to be abating, particularly in Latvia and
Estonia.5 South and Southeast Asia is home to
7.8 million infected individuals, an 8-percent
increase from 7.2 million in 2004; in East Asia,
the figure is around 750,000 people, up from
620,000 in 2004; and in Latin America, the
infected total is around 1.7 million, up from 1.5
million in 2004.6

Sub-Saharan Africa is home to nearly two
thirds of people worldwide living with HIV.7

(See Figure 1.) In this region, there were 2.8
million newly infected individuals in 2006, up
slightly from 2.6 million just two years earlier.8

At the end of 2006, UNAIDS estimated that
24.7 million sub-Saharan Africans are infected
with HIV, an increase of 1.1 million since
2004.9 Seventy-two percent of deaths due to
AIDS occur in sub-Saharan Africa.10

Modes of HIV transmission vary widely 
by region. For example, injecting drug users

account for 67 percent of all HIV
cases in Eastern Europe and Central
Asia.11 In South and Southeast Asia,

in contrast, they account for 22 percent of
cases, while 49 percent of victims there are
infected through commercial sex work (8 per-
cent are sex workers; 41 percent are clients).12

Men having sex with men accounted for 4 
percent of HIV cases in Eastern Europe and
Central Asia, 5 percent in South and Southeast
Asia, and 26 percent in Latin America.13

In 2006 there were more women infected

with HIV in every region of the world than ever
before.14 Women are at particularly high risk in
countries with rampant infection rates, since
they are not traditionally in a position of power
or decisionmaking in their sexual relationships.
In the Caribbean, North Africa, Oceania, and
the Middle East, almost half the adults infected
with HIV are women age 15 or older.15

In sub-Saharan Africa, women outnumber
men in infection estimates, accounting for up to
60 percent of people living with HIV.16 Accord-
ing to Ludfine Anyango, national HIV/AIDS
coordinator at Action Kenya-International,
“many women cannot even choose when to
have sex or not. Many cannot ask their hus-
bands to use a condom because in addition to
being thought as unfaithful, they fear being
beaten. The woman then has no choice but 
to continue having unprotected sex with her
spouse.”17 Street violence likewise exposes
female sex workers to high risk of HIV infec-
tion for the same reasons, according to Ros
Sokunthy of Women’s Agenda for Change, a
Cambodia-based organization fighting to pro-
tect women’s rights, including those of female
sex workers.18

In 70 countries surveyed, use of testing and
counseling services has quadrupled since 2001,
from 4 million to 16.5 million people in 2005.19

In Sudan, where HIV prevalence in North
Africa is at its highest, 350,000 people—1.6
percent of the country’s population—were liv-
ing with HIV in 2005.20 Current knowledge of
the benefits of contraception and of how HIV 
is transmitted is pitifully poor there: in a 2005
survey of police officers in Khartoum, only 2
percent of the men knew that condoms could
prevent transmission.21 Certain countries,
including Iran, have implemented clean syringe
and methadone operations as well as govern-
ment-funded clinics that offer free HIV counsel-
ing, testing, and treatment.22

From 1996 to 2005, funding for HIV/AIDS
assistance efforts in low- and middle-income
countries increased from $300 million to $8.3
billion.23 But current trends in existing pledges
may indicate the funding is waning, with
pledges totaling just $8.9 billion in 2006 and
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$10 billion in 2007.24 The
United Nations has projected
needs at $14.9 billion in 2006,
$18.1 billion in 2007, and
$22.1 billion in 2008, high-
lighting a sustained gap
between current funds and
future needs over the next few
years.25 In August 2006, the
Bill & Melinda Gates Founda-
tion committed $500 million
over five years to the Global
Fund to Fight AIDS, Tubercu-
losis and Malaria—the largest
gift to support AIDS and 
other disease research from a
nongovernmental source since
the fund was established.26

In 2000, after settling a law-
suit by the South African government on patent
rights, the leading producers of HIV medicines
established the Accelerating Access Initiative
(AAI) in collaboration with five U.N. agencies,
including UNAIDS, to provide more anti-retro-
viral medicines at lower costs.27 An AAI report
in June 2003 indicated that the number of
Africans receiving treatment under this
initiative was eight times higher than when the
program began in 2000, totaling approximately
75,000.28 By March 2005, AAI was reaching
more than 427,000 patients.29

Pharmaceutical companies have made con-
siderable strides in working with corporate firms
and national governments to craft national
efforts that address HIV infection and alleviate
stress from limited access to drugs.30 Public-pri-
vate partnerships are an encouraging develop-
ment, such as Johnson & Johnson’s royalty-free
collaboration with the International Partnership
for Microbicides—a cross-sector partnership
that aims to develop and distribute its recently
developed compound TMC120 as an experi-
mental vaginal microbicide.31

Generic anti-retroviral drugs are beginning
to dominate the global consumer drug market.
In 2006, preliminary statistics suggested that 70
percent of anti-retrovirals in Nigeria, Haiti, and
Zambia were generic.32 This influx is primarily

the result of the U.S. Food and Drug Adminis-
tration’s approval of 29 generic AIDS drugs.33

In the 1990s, Brazil had an HIV rate that
rivaled South Africa’s, but since 1996 it has cut
the infection rate to 0.6 percent of the adult
population—including an 80-percent reduction
in HIV-related hospitalization—by becoming
the first country to offer universal treatment.34

But as HIV patients build resistance to old
drugs and as drug companies refuse to offer
contracts for newer generic versions, Brazil was
forced to spend 75 percent more on anti-retro-
virals between 2004 and 2006.35 Although the
government has negotiated with drug compan-
ies for the cheapest price outside of Africa, it
still has to pay $17,000 a year per patient—a
jarring price tag for a government accustomed
to buying older generic drugs for hundreds of
dollars per patient annually.36
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Figure  1. People Living With HIV, by Region, 2004 and 2006
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The World Health Organization (WHO) reports
that 350–500 million people get malaria annu-
ally, with at least 1 million of these cases result-
ing in death.1 This is astounding for a disease
that by and large is preventable and treatable.2

Worse yet, new research indicates that these
numbers may be an underestimate.3

Malaria—which dates back to ancient
times—is endemic in 107 countries and territo-
ries today, the result of a vicious cycle of trans-
mission of the Plasmodium parasite from female
anopheline mosquitoes to humans and back to
the mosquito.4 Breaking this cycle is the key to
controlling and eliminating the disease.5 Its
symptoms include intense fever, sweats, chills,
headache, and nausea.6 In serious cases, severe
anemia, organ failure, and coma are possible,
with death a major concern in the absence of
effective drug treatment and clinical care. Chil-
dren, pregnant woman, and non-immune adults
are the most vulnerable individuals.7

The direct costs for countries with the high-
est incidence of malaria has been estimated at
$1.9 billion annually, while the global figure is
$3.2 billion.8 Lost work and school days and a
high level of morbidity affect individuals, fami-
lies, and communities worldwide on a grand

scale.9 A recent World Economic Forum
report on malaria drives home these
points and concludes that the private

sector can contribute significantly to malaria
control by investing in local programs.10

Today there is an unprecedented move to
scale up interdisciplinary approaches, coordina-
tion, and the use of multiple proven malaria
control tools in sub-Saharan Africa, where 46
countries suffer from some of the highest levels
of malaria.11 To aid the process in Africa and
elsewhere, the new Malaria Atlas Project is dev-
eloping a global database on the prevalence of
this disease, taking into account the geographi-
cal distribution patterns and transmission char-
acteristics of the two predominant species, P.
falciparum and P. vivax.12 (See Figure 1.)

In 1897, Sir Ronald Ross discovered that
malaria was transmitted by mosquitoes.13 From
1915 to 1952, the Rockefeller Foundation dev-
eloped projects to control malaria, and from

1955 to 1965 WHO led a Global Malaria Eradi-
cation Campaign.14 Both organizations focused
on eliminating the mosquito vector, with not-
able successes in the reduction of malaria.15

But the campaign, based on DDT spraying, 
was abandoned soon after the publication of
Rachel Carson’s Silent Spring in 1962, which 
led many to believe that DDT should not be
used—regardless of its public health benefits.16

Now the usefulness of DDT has again been
recognized, following two years of advocacy
that began in 1999 with an open letter by the
Malaria Foundation International that had 416
signatories from 63 countries.17 In December
2000, the importance of DDT for malaria con-
trol was recognized in the Stockholm Conven-
tion on Persistent Organic Pollutants.18 In 2006,
WHO gave DDT a clean bill of health, and
financial backing for DDT spraying resumed.19

At the time of World War II, chloroquine
became recognized as a cheap and effective
“wonder drug” to cure malaria, at 10¢ per treat-
ment. 20 Yet chloroquine and all subsequent
malaria medications have developed resistance
or reduced sensitivity, especially for treating 
the most lethal form of malaria, caused by P. fal-
ciparum.21 Combination drugs are now recom-
mended to stop the spread of resistance.22

In 2004, a report in the medical journal The
Lancet claimed that it was medical malpractice
to use malaria drugs that had a high chance of
being ineffective.23 In turn, the Global Fund to
Fight AIDS, Tuberculosis and Malaria—the
major funding source today for malaria drugs—
vowed to support only the use of reliable anti-
malarial drugs and to seek more than $1 billion
from donors to pay for artemisinin-based
combination therapy (ACT).24 The Fund has
determined that $2.9 billion is needed in 2007
to use all available means to control malaria, 
yet only about $300 million is currently allo-
cated.25 Today, experts are working to produce
more artemisinin, to develop adequate amounts
of effective ACT, to manage and reduce the high
cost of this drug, and to develop avenues for its
effective distribution and use.26 An intermittent
therapy for pregnant women is also recognized
as a priority.27 With the higher cost of current
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malaria treatments, the confir-
mation of malaria diagnosis by
microscopy or rapid diagnostic
tests is crucial for control and
prevention strategies.28

Long-lasting insecticide-
treated bed nets are now being
promoted as a way to prevent
malaria through the distribution
of millions of nets in Africa and
as a tool to gain the attention of
the public and raise new funds.29

Sleeping with the protection of
these nets will help prevent the
disease.30 While it is not a total
solution, it is a reasonable line 
of attack in light of today’s inter-
disciplinary approach to com-
bating malaria.31

Fifteen years ago malaria received little if any
media attention worldwide. Modern approaches
to malaria advocacy and education began with
the 1995 launch of the Malaria Foundation
International’s Web site.32 Dozens of organiza-
tions and initiatives are now rallying around
this cause.33 While funding is far from adequate
and malaria is still not covered well in the
media, attention has been increasing steadily.34

Control measures are being implemented in
Africa with increasingly large funds from the Bill
& Melinda Gates Foundation (over $765 million
since 1999 for malaria research and control), the
World Bank ($500 million promised in 2000),
and the President’s Malaria Initiative ($1.2 bil-
lion pledged by the U.S. government in 2005).35

Some successes in malaria control have been
noted. The Roll Back Malaria program in Eri-
trea evaluated the use of insecticide-treated 
bed nets, DDT spraying, and case management
between 2000 and 2004 and reported an 84-
percent decline in malaria morbidity and a 40-
percent drop in case fatality.36 In another study,
researchers found that high coverage with ACT
was the most cost-effective strategy for malaria
control in sub-Saharan Africa.37

To encourage a greater commitment, in 2005
the Malaria R&D Alliance—a global coalition
of research and development organizations—

surveyed malaria research and development
investments.38 It found that only $323 million
was dedicated to malaria research in 2004, less
than 0.3 percent of total health research spend-
ing worldwide.39

More than 90 percent of health research
resources are spent on diseases that affect just
10 percent of the world’s population, while
research is badly needed on new malaria drugs,
on development of malaria vaccines, and on
ways to use and monitor malaria control tools
effectively.40 Many potential malaria vaccines
are being developed, although none have
reached the market to date.41 But knowledge
about malaria genome sequences, modern tech-
nologies, and concerted efforts provide hope
that an effective vaccine will be available in 
the future.42
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Figure  1. People at Risk of Malaria, 2005

Bi
lli

on

Source: Guerra, Snow, and Hay

Afric
a

Americ
as

     
    E

aste
rn 

Medite
rra

nean

Europe

Southeast 
Asia

W
este

rn Pacific
0

0.5

1.0

1.5

2.0

2.5

3.0

P. vivax
P. falciparum

    



Rising rates of testicular cancer, more frequent
genital defects, and deteriorating sperm quality
indicate that male reproductive health is declin-
ing in many populations. Between 1960 and
2002, closely monitored men in Europe, the
United States, and New Zealand became two to
seven times more likely to suffer from testicular
cancer (see Table 1) and, on average, produced
about half as many sperm per milliliter of
semen.1 These changes have yet to be adequately
explained, but their rapid onset among younger
men suggests environmental disruptions during
early development are at least partly to blame.

Testicular cancer afflicts less than 1 percent
of the population, but it has become the most
common malignancy among men ages 20 to
34.2 The rate of testicular cancer among men
under 50 across northern Europe, Australia,
New Zealand, and the United States has been
increasing about 2–4 percent a year since the
1960s.3 Since rates of cryptorchidism (undes-
cended testicles) and hypospadias (shortened
urinary tracts) have risen simultaneously, some

specialists have identified a broader 
“testicular dysgenesis syndrome” that
threatens male fertility.4 Men born with

testicular deformities and survivors of testicular
cancer tend to have more problems producing
enough healthy sperm to conceive children.5

The most recent analysis of several dozen
studies conducted primarily in Europe, North
America, and Australia since the 1930s found
that sperm density has fallen from 110–170
sperm per milliliter to just under 60.6 Studies
demonstrating such a broadly based decline in
sperm counts have been controversial, however,
because sperm quality can vary widely over the
course of a man’s life—rising during periods of
abstinence, for example, and declining during
the summer.7 Study samples have also often
come from men seeking vasectomies (who tend
to have higher than average sperm counts) or
from men in couples experiencing infertility
(who tend to have lower than average).8

Yet there is a consensus that sperm counts
vary by region and have fallen more in some
places than others. Men in New York City have
sperm counts 75 percent higher than men in

Columbia, Missouri, for example, while men in
Turku, Finland, have counts 25 percent higher
than men in Copenhagen, Denmark.9 Although
just one sperm is required to fertilize an egg,
researchers have identified sperm
concentrations of 40 per milliliter of semen as
the threshold below which men’s fertility
declines.10 According to a 2006 analysis, about
40 percent of men from Denmark and Norway
are below this level.11

In the United States, testicular cancer is
most common among urbanites in the north-
western and central states and less likely in
New England and the South.12 In Europe, the
incidence is greatest in the region encompass-
ing Denmark and Switzerland and lowest in the
Baltic states, France, Italy, and Spain.13 In some
cases this inter-regional difference is sharp: men
born in Denmark or Norway are three times as
likely to have testicular cancer as men born in
Estonia or Finland.14

Some populations may be genetically more
vulnerable to reproductive disruption than oth-
ers. Testicular cancer is five times less common
among African Americans, for example, while
European men, on average, have higher sperm
counts than American or Japanese men.15 But
such differences do not explain the degree of
geographic variation in reproductive maladies:
although they are closely related in genetic back-
grounds, men in Denmark have notably lower
sperm counts that men in southern Sweden.16

Some lifestyle choices affect sperm counts.
Men who drink more alcohol or smoke more
cigarettes tend to have lower sperm counts.17

Overweightness, age, and other drug use have
also been associated with lower sperm quality.18

Cell phones may inhibit healthy sperm produc-
tion: a 2007 study found that men in Cleveland,
New Orleans, and Mumbai who used cell
phones longer than four hours each day had
sperm counts 25 percent lower than those who
never used them.19 Yet this relationship may be
confounded by other variables, such as seden-
tary living.20

Exposure to chemicals that interfere with
sex hormones remains the prevailing explana-
tion for the increase in male reproductive disor-
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ders.21 Scientists have identified more than 50
synthetic chemicals that disrupt the endocrine
system and more than a dozen additional
suspects.22 Those most firmly associated with
reproductive disorders include dioxins, which
are released during paper pulp processing, coal
combustion, and waste incineration; polychlori-
nated biphenyls, which are used for a range of
electrical, insulation, lubrication, and other
industrial purposes; and pesticides that are
commonly used in agriculture.23

Phthalates—a common plastic softener—
have also been linked with reproductive mala-
dies.24 A 2006 study in China found that wor-
kers exposed to phthalates while manufacturing
polyvinyl chloride materials had lower levels of
testosterone.25 In a broader Massachusetts
study, men with higher levels of phthalate
metabolites in their blood had lower sperm
counts, lower sperm motility, and more sperm
deformities.26

Many compounds known to be disruptive to
reproductive development have been banned—
but only after years of widespread use. Between
1950 and 1975, for example, doctors prescribed
the estrogen-mimic diethylstilbestrol to 5 mil-
lion pregnant women, hoping to promote fetal
growth and prevent spontaneous abortions.27

Two decades passed before researchers realized
the sons of these women were more likely to
have smaller testicles, genital deformities, and

impaired sperm quality.28

Today more than 80,000 synthetic chemicals
are in production, and most have unknown
long-term effects.29 Acknowledging this, in
1996 the U.S. Environmental Protection Agency
initiated an Endocrine Disruption Screening
Program to evaluate more than 15,000 chemi-
cals.30 In Europe, similar concerns culminated
in the 2005 Prague Declaration on Endocrine
Disruption, which was signed by hundreds of
scientists from Europe and North America. It
warned of “serious risks” to men’s fertility and
urged more comprehensive monitoring of male
reproductive maladies.31

Clouding researchers’ ability to identify
harmful chemicals is the potential for some
chemicals to be safe in isolation but dangerous
in tandem with others. A 2006 study of tad-
poles found that only 4 percent died when they
were exposed to each of nine common pesti-
cides alone but 35 percent died from exposure
to a mixture of all nine.32 Since each person on
Earth now contains detectable levels of several
hundred synthetic chemicals, in varying propor-
tions, it is impossible to identify all the poten-
tially toxic chemical cocktails. Accordingly, the
Prague Declaration called for a “precautionary
approach” to regulating potentially disruptive
chemicals—an appeal to err on the side of cau-
tion even in the absence of scientific consensus
about the sources of endocrine disruption.33
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Table 1. Testicular Cancer Rates in Selected Countries or States, 1960–2002

Country or Region 1960 1970 1980 1990 1995 2002

(cases per 100,000 men aged 20–34)

State of New York 2.1 2.3 4.1 5.0
State of Iowa 3.7 4.1 4.5 4.9
United States 5.5
Denmark 3.8 4.9 7.8 9.2 9.9 10.3
Finland 1.2 1.1 1.5 2.5 2.7 3.2
Netherlands 2.8 3.2 4.0 4.7 5.8
Norway 3.3 4.4 5.9 8.0 8.2 10.6
Slovenia 1.3 1.9 2.8 4.3 5.8 8.6
Sweden 2.4 2.5 3.3 4.8 5.0 5.8
New Zealand 3.5 3.7 5.3 5.6 5.8 6.4

Source: World Health Organization.
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AGRICULTURE AND FOOD 

Agricultural Resources

•Fertilizer Use (1992–2001)
•Grain Area (1992–93, 1996–97, 

1999–2000)
•Grain Yield (1994–95, 1998)
•Irrigation (1992, 1994, 1996–99, 2002, 

2007)
Livestock (2001)
Organic Agriculture (1996, 2000)
Pesticide Control or Trade (1996, •2000, 

2002, •2006)
Transgenic Crops (1999–2000)
Urban Agriculture (1997)

Food Trends

•Aquaculture (1994, 1996, 1998, 2002, 
2005)

Biotech Crops (2001–02)
•Cocoa Production (2002)
•Coffee (2001)

Eggs (2007)
•Fish (1992–2000, 2006–07)
•Grain Production (1992–2003, 2005–07)
•Grain Stocks (1992–99)

•Grain Used for Feed (1993, 1995–96)
•Meat (1992–2000, 2003, 2005–07)
•Milk (2001)
•Soybeans (1992–2001, 2007)
•Sugar and Sweetener Use (2002)

THE ECONOMY

Resource Economics

Agricultural Subsidies (2003)
•Aluminum (2001, 2006–07)

Arms and Grain Trade (1992)
Commodity Prices (2001)
Fossil Fuel Subsidies (1998)

•Gold (1994, 2000, 2007)
Illegal Drugs (2003)
Metals Exploration (1998, •2002)

•Metals Production (2002)
•Paper (1993, 1994, 1998–2000)

Paper Recycling (1994, 1998, 2000)
•Roundwood (1994, 1997, 1999, 2002, 

2006–07)
Seafood Prices (1993)

•Steel (1993, 1996, 2005–07)
Steel Recycling (1992, 1995)

Some topics are included each year in Vital Signs; others are covered only in certain years. 
The following is a list of topics covered in Vital Signs thus far, with the year or years they
appeared indicated in parentheses. Those marked with a bullet (•) appeared in Part One,
which includes time series of data on each topic; 2006 indicates Vital Signs 2006–2007; 2007
indicates this edition of Vital Signs.
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Subsidies for Environmental Harm (1997)
Wheat/Oil Exchange Rate (1992–93, 2001)

World Economy and Finance

Agribusiness (2007)
•Agricultural Trade (2001)

Aid for Sustainable Development (1997, 
2002)

•Developing-Country Debt (1992–95,
1999–2003)

Environmental Taxes (1996, 1998, 2000)
Food Aid (1997)

•Global Economy (1992–2003, 2005–07)
Microcredit (2001)

•Oil Spills (2002)
Private Finance in Third World (1996,

1998, 2005)
R&D Expenditures (1997)
Socially Responsible Investing (2001, 

2005, 2007)
Stock Markets (2001)

•Trade (1993–96, 1998–2000, 2002, 2005)
Transnational Corporations (1999–2000)

•U.N. Finances (1998–99, 2001)

Other Economic Topics

•Advertising (1993, 1999, 2003, 2006)
Charitable Donations (2002)
Cigarette Taxes (1993, 1995, 1998)
Corporate Responsibility (2006)
Cruise Industry (2002)
Ecolabeling (2002)
Government Corruption (1999, 2003)
Health Care Spending (2001)
Informal Economies (2007)
Nanotechnology (2006)
Pay Levels (2003)
Pharmaceutical Industry (2001)
PVC Plastic (2001)
Satellite Monitoring (2000)

•Television (1995)
Tourism (•2000, •2003, 2005)

ENERGY AND ATMOSPHERE

Atmosphere

•Carbon Emissions (1992, 1994–2002)
•Carbon and Temperature Combined (2003, 

2005–07)
•CFC Production (1992–96, 1998, 2002)
•Global Temperature (1992–2002)

Ozone Layer (1997, •2007)
Weather-related Disasters (•1996–2000, 

2001, 2003, •2005–07)

Fossil Fuels

•Carbon Use (1993)
•Coal (1993–96, 1998)
•Fossil Fuels Combined (1997, 1999–2003, 

2005–07)
•Natural Gas (1992, 1994–96, 1998)
•Oil (1992–96, 1998)

Renewables, Efficiency, Other Sources

•Biofuels (2005–07)
•Compact Fluorescent Lamps (1993–96,

1998–2000, 2002)
•Efficiency (1992, 2002, 2006)
•Geothermal Power (1993, 1997)
•Hydroelectric Power (1993, 1998, 2006)
•Nuclear Power (1992–2003, 2005–07)
•Solar Cells (1992–2002, 2005–07)
•Wind Power (1992–2003, 2005–07)

THE ENVIRONMENT
Animals

Amphibians (1995, 2000)
Aquatic Species (1996, 2002)
Birds (1992, 1994, 2001, 2003, 2006)
Mammals (2005)
Marine Mammals (1993)
Primates (1997)
Threatened Species (2007)
Vertebrates (1998)

Natural Resource Status

Coral Reefs (1994, 2001, 2006)
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Farmland Quality (2002)
Forests (1992, 1994–98, 2002, 2005–06)
Groundwater (2000, 2006)
Ice Melting (2000, 2005)
Mangroves (2006)
Plant Diversity (2006)
Terrestrial Biodiversity (2007)
Water Scarcity (1993, 2001–02)
Water Tables (1995, 2000)
Wetlands (2001, 2005)

Natural Resource Uses

Biomass Energy (1999)
Dams (1995)
Ecosystem Conversion (1997)
Energy Productivity (1994)
Organic Waste Reuse (1998)
Soil Erosion (1992, 1995)
Tree Plantations (1998)

Pollution

Acid Rain (1998)
Air Pollution (1993, 1999, 2005)
Algal Blooms (1999)
Hazardous Wastes (2002)
Lead in Gasoline (1995)
Mercury (2006)
Nuclear Waste (1992, •1995)
Ocean (2007)
Pesticide Resistance (•1994, 1999)

•Sulfur and Nitrogen Emissions (1994–97)

Other Environmental Topics

Bottled Water (2007)
Environmental Indicators (2006)
Environmental Treaties (•1995, 1996,

2000, 2002)
Invasive Species (2007)
Nitrogen Fixation (1998)
Pollution Control Markets (1998)
Sea Level Rise (2003)
Semiconductor Impacts (2002)
Transboundary Parks (2002)

•World Heritage Sites (2003)

THE MILITARY

•Armed Forces (1997)
Arms Production (1997)

•Arms Trade (1994)
Landmines (1996, 2002)

•Military Expenditures (1992, 1998, 2003, 
2005–06)

•Nuclear Arsenal (1992–96, 1999, 2001, 
2005, 2007)

Peacekeeping Expenditures (1993, 
•1994–2003, •2005–07)

Resource Wars (2003)
•Wars (1995, 1998–2003, 2005–07)

Small Arms (1998–99)

SOCIETY AND HUMAN WELL-BEING

Health

AIDS/HIV Incidence (•1994–2003, 
•2005–06, 2007)

Alternative Medicine (2003)
Asthma (2002)
Avian Flu (2007)
Breast and Prostate Cancer (1995)

•Child Mortality (1993)
•Cigarettes (1992–2001, 2003, 2005)

Drug Resistance (2001)
Endocrine Disrupters (2000)
Food Safety (2002)
Hunger (1995)

•Immunizations (1994)
•Infant Mortality (1992, 2006)

Infectious Diseases (1996)
Life Expectancy (1994, •1999)
Malaria (2001, 2007)
Malnutrition (1999)
Mental Health (2002)
Mortality Causes (2003)
Noncommunicable Diseases (1997)
Obesity (2001, 2006)

•Polio (1999)
Sanitation (1998)
Soda Consumption (2002)
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Traffic Accidents (1994)
Tuberculosis (2000)
Water and Sanitation (1995, 2006)

Reproduction and Women’s Status

Family Planning Access (1992)
Female Education (1998)
Fertility Rates (1993)
Maternal Mortality (1992, 1997, 2003)

•Population Growth (1992–2003, 
2005–07)

Sperm Count (1999, 2007)
Violence Against Women (1996, 2002)
Women in Politics (1995, 2000)

Social Inequities

Homelessness (1995)
Income Distribution (1992, 1995, 1997, 

2002–03)
Language Extinction (1997, 2001, 2006)
Literacy (1993, 2001, 2007)
Prison Populations (2000)
Slums (2006)
Social Security (2001)
Teacher Supply (2002)
Unemployment (1999, 2005)

Other Social Topics

Aging Populations (1997)
Child Labor (2007)
Fast-Food Use (1999)
International Criminal Court (2003)
Millennium Development Goals (2005, 

2007)
Nongovernmental Organizations (1999)
Orphans Due to AIDS Deaths (2003)
Public Policy Networks (2005)
Quality of Life (2006)
Refugees (•1993–2000, 2001, 2003, 

•2005)
Religious Environmentalism (2001)
Sustainable Communities (2007)
Urbanization (•1995–96, •1998, •2000, 

2002, •2007)

Voter Turnouts (1996, 2002)
Wind Energy Jobs (2000)

TRANSPORTATION AND
COMMUNICATIONS

•Air Travel (1993, 1999, 2005–07)
•Automobiles (1992–2003, 2005–07)
•Bicycles (1992–2003, 2005–07)

Car-sharing (2002, 2006)
Computer Production and Use (1995)
Gas Prices (2001)
Electric Cars (1997)

•Internet (1998–2000, 2002)
•Internet and Telephones Combined 

(2003, 2006–07)
•Motorbikes (1998)
•Railroads (2002)
•Satellites (1998–99)
•Telephones (1998–2000, 2002)

Urban Transportation (1999, 2001)
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Vital Signs Online
Over 100 global indicators are now available online at…

www.worldwatch.org/vsonline

Categories of trends: 

• Food and Agriculture

• Energy and Climate

• Global Economy and Resources

• Transportation and Communications

• Population and Society

• Health and Disease

• Conflict and Peace

• Environment 

For each trend you can download the analysis and the data,
charts, and graphs both in Excel spreadsheet format and in
PowerPoint so you can add them to your own reports and 
presentations about the trends shaping our future. Get one
trend or several from the eight different categories.

     



In 2008, half of the Earth’s population will live in urban areas, marking the
first time in history that humans are an urban species. State of the World 2007:
Our Urban Future explores the myriad ways urbanization is affecting our
lives and the global environment—with a special focus on the ideas that can
make our cities environmentally sustainable and healthier places to live.

WITH CASE STUDIES OF THESE CITIES:
Timbuktu, Mali: Greening the Hinterlands
Loja, Ecuador: Ecological and Healthy City
Lagos, Nigeria: Collapsing Infrastructure
Freetown, Sierra Leone: Urban Farms After a War
Los Angeles, U.S.A.: End of Sprawl
Melbourne, Australia: Reducing a City’s 

Carbon Emissions
Rizhao, China: Solar-Powered City
Malmö, Sweden: Building a Green Future
Jakarta, Indonesia: River Management
Mumbai, India: Policing by the People
Nairobi, Kenya: Life in Kibera
Petra, Jordan: Managing Tourism
Brno, Czech Republic: Brownfield Redevelopment
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STATE OF TH E WO R LD
Our Urban Future

ORDER YOUR COPY TODAY!
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8Call us toll-free at 1-877-539-9946 
8 Fax us at 1-301-567-9553
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8Mail your order to: 
Worldwatch Institute
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$18.95 plus S&H
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contact Julia Tier, jtier@worldwatch.org

TABLE OF CONTENTS:
Chapter 1.  An Urbanizing World
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Chapter 3. Farming the Cities
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IT’S EASY TO ORDER!
Order today and stay on the leading edge of critical environmental issues that affect our world. 
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environmental changes on Earth,
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RESEARCH PROGRAMS
The Worldwatch Institute’s interdisciplinary
approach allows its team of researchers to explore
emerging global issues from many perspectives,
drawing on insights from ecology, economics, 
public health, sociology, and a range of other 
disciplines. The Institute’s four research teams
focus on:

• People

• Energy 

PRESS INQUIRIES
Worldwatch provides reporters from around the
world with access to the Institute’s extensive
research and the researchers behind it. For current
information available to the media, visit our online
press center at www.worldwatch.org/press.

For press inquiries or to be placed on the Worldwatch
media list, contact Julia Tier by phone at 202-452-1992,
ext. 594; by fax at 202-296-7365; or by e-mail at
jtier@worldwatch.org

SPEAKERS BUREAU
Worldwatch researchers have extensive experience
in bringing audiences up to date on important 
global trends, including food, water, pollution, 
climate, forests, oceans, energy, technology, and
environmental security. 

For more information, or to schedule a speaker, contact
Darcey Rakestraw by phone at 202-452-1992, ext. 517,
or by e-mail at drakestraw@worldwatch.org.

INTERNATIONAL PUBLISHING PROGRAM
Worldwatch works with overseas publishers to
translate, produce, and market its books, papers,
and magazine. The Institute has more than 
160 publishing contracts in over 20 languages. 
A complete listing can be found at
www.worldwatch.org/foreign/index.html. 

For more information, contact Patricia Shyne by phone
at 202-452-1992, ext. 520, by fax at 202-296-7365, or
by e-mail at pshyne@worldwatch.org.

WORLDWATCH ONLINE
The Worldwatch Web site (www.worldwatch.org) 
provides immediate access to the Institute’s
publications. Save time and money by ordering and
downloading Worldwatch publications in pdf 
format from our online bookstore. The site also
includes press releases, special briefings on 
breaking environmental news, contact information,
and job announcements.

SUBSCRIBE TO WORLDWATCH NEWS
Worldwatch maintains a free one-way e-mail 
list to distribute updates from the Institute as 
well as press releases on new books, papers, and 
magazine articles. 

To subscribe, visit the Worldwatch Web site at
www.worldwatch.org.

FRIENDS OF WORLDWATCH
The Worldwatch Institute is a 501 (c)(3) non-profit
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the information and analysis needed to foster an
environmentally sustainable society. 
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its outreach programs to decisionmakers, build 
relationships with overseas environmental groups,
and disseminate its vital information to as many 
people as possible through the Institute’s Web site 
and publications.

To join our family of supporters, please call us at 
202-452-1992, ext. 530. You can also donate online 
at www.worldwatch.org/donate.

LEGACY FOR SUSTAINABILITY
You can make a lasting contribution to a better future
by remembering Worldwatch in your will. If you are
interested in naming the Institute in your will, please
contact us.

For further information on giving to Worldwatch,
please contact Georgia Sullivan by phone at 
202-452-1992, ext. 522; by fax at 202-296-7365; 
or by e-mail at gsullivan@worldwatch.org.
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