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To critique the dominant economic system
of the twentieth century would seem a fool’s
errand, given the unprecedented comfort,
convenience, and opportunity delivered by
the world economy over the past 100 years.
Global economic output surged some 18-
fold between 1900 and 2000 (and reached
$66 trillion in 2006). Life expectancy leaped
ahead—in the United States, from 47 to
nearly 76 years—as killer diseases such as
pneumonia and tuberculosis were largely
tamed. And labor-saving machines from trac-
tors to backhoes virtually eliminated toil in
wealthy countries, while cars, aircraft, com-
puters, and cell phones opened up stimulat-
ing work and lifestyle options. The wonders
of the system appear self-evident.1

Yet for all its successes, other signals sug-
gest that the conventional economic system
is in serious trouble and in need of transfor-
mation. Consider the following side effects of
modern economic activity that made head-
lines in the past 18 months:
• Atmospheric carbon dioxide levels are at

their highest level in 650,000 years, the

average temperature of Earth is “heading
for levels not experienced for millions of
years,” and the Arctic Ocean could be ice-
free during the summer as early as 2020. 

• Nearly one in six species of European mam-
mals is threatened with extinction, and all
currently fished marine species could col-
lapse by 2050.

• The number of oxygen-depleted dead
zones in the world’s oceans has increased
from 149 to 200 in the past two years,
threatening fish stocks. 

• Urban air pollution causes 2 million pre-
mature deaths each year, mostly in devel-
oping countries.

• The decline of bees, bats, and other vital
pollinators across North America is jeop-
ardizing agricultural crops and ecosystems.

• The notion of an approaching peak in the
world’s production of oil, the most impor-
tant primary source of energy, has gone
from an alarming speculation to essentially
conventional wisdom; the mainstream
World Energy Council recently predicted
that the peak would arrive within 15 years.2
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These and other environmental conse-
quences of the push for economic growth
threaten the stability of the global economy.
Add to this list the social impacts of modern
economic life—2.5 billion people living on $2
a day or less and, among the wealthy, the
rapid advance of obesity and related diseases—
and the need to rethink the purpose and func-
tioning of modern economies is clear.3

Even in business circles the sense that
something is wrong with modern economies
is palpable. An annual assessment of the most
significant risks to the world’s economies
commissioned by the business-sponsored
World Economic Forum found that many of
the 23 diverse risks were nonexistent at the
global level a quarter-century ago. These
include environmental risks such as climate
change and the strain on freshwater supplies;
social risks, including the spread of new infec-
tious diseases in developing countries and
chronic diseases in industrial nations; and
risks associated with innovations like nano-
technology. Beyond being new and serious,
what is most striking is that half of the 23 are
economic in nature or driven by the activities
of modern economies. In other words,
national economies, and the global economy
of which they are a part, are becoming their
own worst enemies.4

But if economies built according to the
conventional model are increasingly self-
destructive, a new kind of economy—a sus-
tainable economy—is struggling to be born.
Where the conventional economy depends
largely on fossil fuels, is built around use-
and-dispose materials practices, and tolerates
extreme poverty even amid stunning wealth,
the evolving sustainable economy seeks to
operate within environmental boundaries and
serve poor and rich alike. 

The emergence of the sustainable economy
is visible in a burst of creative experimentation
involving design for remanufacture, “zero-

waste” cities, environmental taxes, cap-and-
trade carbon markets, car-sharing companies,
maturing markets for solar and wind power,
microfinance, socially responsible investment,
land tenure rights for women, product take-
back laws, and other innovations discussed in
this book. Scaled up and replicated across
the world, these and other experiments could
form the basis of economies that meet the
needs of all people at the least cost to the nat-
ural environment. 

An Outdated Economic 
Blueprint

The world is very different, physically and
philosophically, from the one that Adam
Smith, David Ricardo, and other early econ-
omists knew—different in ways that make
key features of conventional economics dys-
functional for the twenty-first century.
Humanity’s relationship to the natural world,
the understanding of the sources of wealth
and the purpose of economies, and the evo-
lution of markets, governments, and indi-
viduals as economic actors—all these
dimensions of economic activity have changed
so much over the last 200 years that they
signal the close of one economic era and the
need for a new economic beginning.

In Smith and Ricardo’s time, nature was
perceived as a huge and seemingly inex-
haustible resource: global population was
roughly 1 billion—one seventh the size 
of today’s—and extractive and production
technologies were far less powerful and 
environmentally invasive. A society’s 
environmental impact was relatively small
and local, and resources like oceans, forests,
and the atmosphere appeared to be essen-
tially infinite.5

At the same time, humanity’s perception
of itself was changing, at least in the West. The
discoveries of Enlightenment-era scientists
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suggested that the universe operated accord-
ing to an unchanging set of physical laws
whose unmasking could help humans under-
stand and take control of the physical world.
Once the Swiss mathematician Daniel
Bernoulli, for example, worked out key ideas
of the physics of flight in 1738, it was only a
matter of time before humans claimed the air
for themselves. After eons of helpless suffer-
ing from the effects of plagues, famines,
storms, and other wildcards of nature, this
growing sense of human prowess—along
with a seemingly inexhaustible resource
endowment—encouraged the conviction that
humanity’s story could now be written largely
independent of nature.6

This radically new worldview became
entrenched within economics, and even late
in the twentieth century most economic text-
books gave little attention to nature’s capac-
ity to absorb wastes or to the valuable
economic role of “nature’s services”—natural
functions from crop pollination to climate
regulation. One Nobel economist in the
1970s made the claim (since recanted) that
“the world can, in effect, get along without
natural resources.” Even as growth in popu-
lation and technological power in the last
century raised concerns about resource
scarcity, economists predicted confidently
that price signals from free markets would
prompt more-efficient production and con-
sumption or that human effort would pro-
duce or discover substitutes. Nature would
not be a roadblock to human progress.7

But the assumed independence of eco-
nomic activity from nature, always illusory,
is simply no longer credible. Global popu-
lation has expanded more than sixfold since
1800 and the gross world product more
than 58-fold since 1820 (the first year for
which nineteenth-century data are avail-
able). As a result, humanity’s impact on the
planet—its “ecological footprint”—exceeds

Earth’s capacity to support the human race
sustainably, according to the Global Foot-
print Network. (See Chapter 2.) For rich
countries, the overshoot is especially high.
Industrial economies today survive by dip-
ping ever more deeply into reserves of
forests, groundwater, atmospheric space,
and other natural resources—practices that
cannot continue indefinitely.8

These changing circumstances demand
the upending of some fundamental economic
notions. With the Industrial Revolution, for
instance, factories, machines, financing, and
other forms of created capital replaced land
as the principal drivers of wealth production.
Factories and funding remain important
today, but resource scarcity has made “natural
capital” an increasingly vital consideration in
economic advance. Declines in oceanic fish
catch, for example, are often caused by the
growing scarcity of fish stocks (natural capi-
tal) rather than by a lack of fishing boats
(created capital). (See Chapter 5.) Modern
fishing practices now overpower nature’s fish
endowment: a 2006 study showed that the
populations of 29 percent of oceanic species
fished in 2003 had collapsed (meaning that
catch had fallen to 10 percent or less of their
peak abundance). Similar losses of natural
capital are found at the regional level for
forests, water, and other key resources.9

A second outdated tenet is that growth
ought to be the primary goal of an economy.
This remains the central operating assumption
in finance ministries, stock markets, and shop-
ping malls worldwide despite the clear threat
to natural capital, because rapidly growing
populations and the creation of consumer-
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driven economies have made growth seem
indispensable. But growth (making an econ-
omy bigger) is not always consistent with
development (making it better): the nearly
fivefold expansion of global economic output
per person between 1900 and 2000 caused the
greatest environmental degradation in human
history and coincided with the stubborn per-
sistence of mass poverty.10

A third shaky axiom of conventional eco-
nomic thinking is that markets are always
superior to government spending and poli-
cies as economic tools. Markets are adept at
generating vast quantities of private goods,
but some of these—such as the dozens of
redundant breakfast cereal choices—are of
dubious social value. At the same time, mar-
kets do little to provide public goods such as
parks and mass transportation. And although
they help to allocate scarce resources “effi-
ciently” across different products and modes
of production, according to Tufts University
economist Neva Goodwin, “the very defin-
ition of efficiency contains an acceptance of
inequality.” In economics, efficiency means
allocating every resource to its highest value
use, where value is defined mainly by pur-
chasing power, so “a market works efficiently
when the rich get a lot of what they want and
the poor get just as much as they can pay
for.” Markets thus do little to ensure a just
distribution of goods: those with the great-
est wealth get the most, no matter that 40
percent of the global population lives in
wrenching poverty.11

Finally, humans themselves differ sharply
from the model of “economic man” held by
early economists. The celebrated insight of
Adam Smith was that the “invisible hand”
leads self-interested individual actions to pos-

itive collective outcomes. This is a powerful
idea, but it has overshadowed the equally
important communitarian dimension of
human societies—a dimension with deep
roots in evolutionary history. People are moti-
vated not only by self-interest but also by
the desire to participate in a larger commu-
nity, as with volunteer work or in response to
local or national disasters. Recognizing the
strong communitarian impulse of human
beings, as sustainable economics does, offers
a fuller and more realistic understanding of
humans as economic actors. 

Ballooning Liabilities
Conventional economies in the twentieth
century churned out cornucopian prosperity
and opportunity for people in dozens of
countries. But as the century wore on, trou-
bling numbers began to appear in environ-
mental and societal balance sheets, suggesting
that what is called “economic growth” entails
significant losses—of species, healthy ecosys-
tems, and a stable climate, for instance. Today,
the alarming liabilities of modern economies
threaten to undermine economic stability
worldwide. Three issues—climate change,
ecosystem degradation, and wealth inequal-
ity—illustrate the self-subversion of economies
and economic activity today.

Climate change. The hidden story behind
the headline-grabbing drama of climate
change—melting glaciers, rising sea levels,
and hundred-year storms—is the costs
inflicted by global warming. The Intergov-
ernmental Panel on Climate Change, the
international scientific body charged with
assessing the issue, reported in 2007 that the
cost of curbing climate change through reduc-
tions in greenhouse gas emissions would run
about 0.1 percent of gross world product
annually. An independent review in 2006
conducted by Nicholas Stern, head of the
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Government Economic Service in the United
Kingdom, came to a more sobering conclu-
sion: the cost of mitigation would be around
1 percent of gross world product. One per-
cent in 2007 would have represented $650
billion, equivalent to the cost of the Viet
Nam War (in 2007 dollars). This cost is steep,
but it would be spread over many countries
each year.12

Whatever the cost of action, it is a bargain
compared with the cost of doing nothing.
The Stern Report concluded that inaction
on climate change could dampen global eco-
nomic output by anywhere from 5 to 20 per-
cent every year over the course of this century,
the upper limit likely being closer to the final
tally. It noted that heat waves like the one in
2003 in Europe, which killed 35,000 people
and caused agricultural losses of $15 billion,
will be commonplace in a few decades. And
hurricane wind speeds in the United States,
which are projected to increase 5–10 per-
cent because of rising sea temperatures, would
double annual hurricane damage costs. The
report’s low estimate reflects estimated mar-
ket costs, while the 20 percent estimate sums
market costs, nonmarket health and envi-
ronmental costs, and an equity weighting
factor that accounts for the fact that poor
countries will bear a disproportionate burden
of the total.13

The Stern Report’s findings were largely
echoed in a survey of climate research by the
Global Development and Environment Insti-
tute (GDAE) at Tufts University, which noted
that two major modeling efforts estimated
annual climate damages by the end of this
century at 8 percent or more of world out-
put. Business as usual would lead to declin-
ing agricultural yields later in this century, as
well as more immediate damage to water
supplies, human health, and essential natural
ecosystems. The Stern and GDAE assess-
ments suggest that early preventive action is

a prudent investment necessary to address
what the Stern report calls “the greatest and
widest-ranging market failure ever seen.”14

Ecosystem degradation. In 2005, a com-
prehensive report entitled the Millennium
Ecosystem Assessment documented the extent
of global ecosystem destruction in the last
half of the twentieth century. It concluded that
human activity had changed the world’s
ecosystems, largely for the worse, more rapidly
during those 50 years than during any period
in recorded human history. Species extinc-
tion rates, on the rise since the Industrial Rev-
olution, increased to at least 50–500 times the
natural rate. Some 20 percent of the world’s
coral reefs were lost and another 20 percent
were degraded. And more than half of the
increase in atmospheric carbon dioxide levels,
which stand some 36 percent above their
1750 levels, has occurred since 1959. The
web of life weakened as ecosystems became
less resilient and less stable.15

The report made an effort to measure the
drag that ecosystem destruction has already
had on economies. Citing World Bank data,
it noted that in 2001 some 39 countries expe-
rienced a decline of 5 percent or more in
wealth (measured as net savings) once unsus-
tainable forest harvesting, depletion of non-
renewable mineral and energy sources, and
damage from carbon emissions were taken
into account. For 10 countries, the decline
ranged from 25 to 60 percent. And these
estimates were conservative because they
ignored fisheries depletion, atmospheric pol-
lution, degradation of freshwater sources,
and loss of noncommercial forests, all of
which carry their own economic costs.16

Comprehensive data on the economic
value of ecosystem services are scarce, but the
picture emerging from research over the last
decade suggests that these services are of
major, though often hidden, economic
importance. A 1997 study conservatively
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estimated the total global value of 17 ecosys-
tem services to be at least as large as the
combined annual output of the world’s
economies. A follow-up 2002 study esti-
mated that current rates of habitat conversion
cost the world’s economies some $250 bil-
lion, year in and year out. And a 2006 set of
case studies from Europe documents how
biodiversity losses—of assets from crayfish
to peatbogs to agricultural land—lead to the
loss of ecosystem services, with clear eco-
nomic costs. Plantation forests in Portugal,
for example, have been associated with a
fourfold increase in burnt area from forest
fires between 1975 and 2003. Those losses
totaled some 137 million euros in 2001,
roughly 10 percent of the total economic
value of the country’s forests that year.17

Despite early indications of their enor-
mous economic value, ecosystems continue to
be lost. A lack of hard data regarding the
actual value of the services of particular ecosys-
tems hampers the incorporation of value into
business and government decisionmaking.
In addition, even when a value can be cred-
ibly estimated, it is often an externality—a cost
or benefit accruing to society at large, rather
than to the individuals or companies respon-
sible—so there is little incentive for those
actors to care for the species or ecosystem in
question. And finally, the net value of con-
verting an ecosystem may be artificially
skewed by subsidies, tax breaks, and other
government-sponsored incentives for the con-
version. These market failures are common
drivers of the huge environmental losses of the
past half-century documented by the Mil-
lennium Ecosystem Assessment.18

Poverty amid affluence. Economic activ-
ity in the last century generated enough
wealth, in principle, to have made extreme
poverty obsolete. Global economic output
increased more than 18-fold between 1900
and 2000 and nearly fivefold on a per person

basis, dwarfing the total growth of the pre-
vious 19 centuries. Yet extreme deprivation
became and remains the norm for a huge
share of humanity: even now, as noted ear-
lier, some 40 percent of people worldwide
survive on $2 or less per day. One in every
eight people in the world was chronically
hungry in 2001–03, while one in five lacked
access to clean water and two in five lacked
adequate sanitation.19

Meanwhile, those at or near the economic
pinnacle are fabulously wealthy. The gulf
between the richest and poorest is now almost
incomprehensible: the U.N. Development
Programme reported in 2006 that the com-
bined income of the world’s 500 richest peo-
ple was about the same as the income of the
world’s poorest 416 million people—imagine
a tiny village somewhere in South America
with as much wealth as the rest of the conti-
nent. While income inequality worldwide has
lessened slightly since the Chinese economic
surge began, China’s course of development
could not spread to Africa, South Asia, and
other impoverished regions without cata-
strophic environmental ramifications.20

If inequality is measured in terms of net
assets (a fuller measure of wealth than
income), the skewing is even greater. (See
Table 1–1, which uses household data to
derive per capita wealth.) A 2006 United
Nations University study found that in 2000
the richest 2 percent of adults globally owned
more than half of the world’s household
assets—that is, financial assets such as invest-
ments, plus physical assets such as a home,
minus debt—while the poorest 50 percent
controlled only about 1 percent. The United
States had the highest average net worth per
household, at $143,857, while India had the
lowest, at $6,500.21

Inequity can dampen development
prospects. The World Bank’s World Devel-
opment Report 2006 noted that when some
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people lack access to markets for credit,
land, or jobs, resources likely do not flow to
where they can do the most good for an
economy. A hard-working peasant might
generate more wealth for the economy than
a less talented shopkeeper, but the shop-
keeper, being wealthier and better con-
nected, is more likely to obtain credit or
title to land. Multiply the example across
many victims of economic discrimination and
many input markets, and the losses of wealth
to an economy could be sizable. And once
these inequities are set, they tend to be rein-
forced by institutions and social arrange-
ments that favor the interests of the wealthy,
which can lock in inequality—and under-
performing economies—for generations.22

Conceptual Reform in
Economics: Seven Big Ideas

As understanding of humanity’s interactions
with nature evolved and economic liabilities
expanded, reformist economists have devel-
oped “corrective lenses” to shed light on the

blind spots of the conventional
economic worldview. At least
seven key areas of revisionist think-
ing—scale, growth versus devel-
opment, prices, nature’s
contributions, the precautionary
principle, the commons, and
women—are influencing eco-
nomic theory and helping to turn
economic activity in more-sus-
tainable directions. (See Box 1–1
on the connections between these
ideas and the issues discussed in
the rest of State of the World 2008.)

Adjust economic scale. The
economy’s scale is its physical
size—the sheer volume of its
energy and materials flows—rela-
tive to its host, the ecosystem. An

analogy might be a baby growing in its
mother’s womb; it is a subsystem of the
mother, totally contained by and dependent
upon her. Birth marks the point at which the
baby has reached the limit of the mother’s
ability to host it. Further growth in the womb
makes both baby and mother worse off.

Similarly, the global economy depends
completely on nature for raw materials, energy
stocks, and indispensable services such as
water and air purification, soil fertility, and
waste absorption. When the economy reaches
a certain size, further growth makes both sys-
tem and subsystem worse off, not better. In
the language of economists, growth has
become “uneconomic.” At the extreme, an
economy that tries to grow beyond a size the
biosphere can support will simply destroy it.
So there must be a limit on the size of the
economy; its physical growth cannot go on
forever.23

Positive signs are beginning to emerge of
concrete efforts to restrain the economy’s
physical size. In February 2007, for instance,
the leaders of more than 90 international
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Net Worth Share of World Share of
Country per Net Worth World
Group Person per Person Population

(dollars in 
purchasing 

power parity) (percent) (percent)

High-income OECD* 113,675 64 15
High-income 

non-OECD* 91,748 3 1
Upper middle-income 21,442 9 11
Lower middle-income 12,436 16 33
Low-income 5,485 8 40
World 26,421 100 100

*Organisation for Economic Co-operation and Development.
Source: See endnote 21.

Table 1–1. Net Worth Per Person,
by Country Income Group, 2000

             



corporations, including General Electric,
Volvo, and Air France, called on govern-
ments to set uniform international goals for
reductions in emissions of the greenhouse
gases that cause climate change. The initiative
addresses one key dimension of scale: green-
house gas emissions, which are too large for
the global ecosystem to handle. On the gov-
ernment side, the entry into force of the
Kyoto Protocol in 2005 and the launch of the
European cap-and-trade system that same
year are part of a landmark attempt to com-
mit the world to the goal of slowing the rate
of greenhouse gas emissions.24

Meanwhile, many businesses are finding
ways to “dematerialize” economic activity,
which can also reduce an economy’s physical
size. The movie rental firm Netflix, for exam-
ple, began to offer its movies online in 2007,
reducing the need for packaging, stores, and
trips to a rental store. Waste minimization is
another strategy to shrink physical flows
through an economy. The Interface carpet
company in the United States has adopted a
“Mission Zero” waste minimization goal,
aiming “to eliminate any negative impact our
company may have on the environment by
the year 2020.” The company reports clear
progress: manufacturing waste sent to land-
fills has fallen by 70 percent since the mid-
1990s, which the company says has saved
some $336 million in disposal costs.25

Waste minimization can be promoted
through governments as well. In New
Zealand, for example, some 70 percent of
local councils have declared a zero-waste-to-
landfills goal for their communities. The town
of Opotiki, the first in the nation to set such
a goal, has diverted 90 percent of its waste
away from landfills each year since 1999,
according to Zero Waste New Zealand.
Spurred by national waste minimization leg-
islation and using tools like extended producer
responsibility laws—which require compa-
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The conceptual reforms discussed in this
chapter are reshaping economics in a variety
of ways that are described throughout this
book. The key idea of the global economy's
scale, for instance, is integral to the new yard-
sticks used by economists and others to
assess human well-being and sustainability
(Chapter 2). Economic scale also comes up
indirectly when considering how to boost
resource efficiency, reform food production,
build a low-carbon economy, and reform the
global trading system (Chapters 3, 5, 6, 7, and
14). For example, huge livestock-raising and
fish farming operations today create environ-
mental and social problems unknown to ear-
lier, small-scale efforts.

The role of prices in telling the ecological
truth and nature’s contributions to the econ-
omy are a key part of discussions on carbon
markets, water, and biodiversity (Chapters 7,
8, and 9). The contrast between economic
growth and true development is explored in
chapters on new economic measures,
consumption, and communities designed for
sustainability (Chapters 2, 4, and 11). Is it really
“progress,” for instance, when cities are trans-
formed into sprawling metropolises, family
farms are turned into agribusinesses, and rain-
forests become monoculture tree plantations,
as Chapter 2 asks?

The precautionary principle informs much
of the discussion of ways to make production
safe and sustainable (Chapter 3). And issues
of resource ownership and the property
rights regimes that are suitable for a sustain-
able economy are part of any discussion of
“the commons” (Chapter 10).

The value of women’s contributions to
economies is increasingly acknowledged both
in community-driven development programs
and in the expanding field of microfinance
(Chapters 12 and 13). Women-centered grass-
roots development can improve the health of
children and mothers, for instance, and even
overturn centuries-old practices like child
marriage, in the process releasing untapped
skills and energy for economic development.

Box 1–1. Conceptual Reform 
in Key Sectors

     



nies to take back their worn products or pack-
aging—most communities expect to meet
their goals by 2020.26

Shift from growth to development. What’s
an economy for? The conventional answer
has long been: to produce ever-greater quan-
tities of goods and services. But as just dis-
cussed, this goal is untenable in this “full
world,” so the growth mandate is giving way
in some quarters to a new focus on devel-
opment. Development is ultimately about
improving human well-being—meeting fun-
damental human needs for food and shelter,
security, good health, strong relationships,
and the opportunity to achieve individual
potential. Much of conventional economic
activity is indifferent to this well-being focus:
the $1.2 trillion spent on the world’s mili-
taries in 2006, plus the billions spent on
emergency room visits, police, security sys-
tems, hazardous-waste site cleanups, litiga-
tion, and other “defensive” measures, are
all major contributions to economic growth,
even though they may have contributed lit-
tle or nothing to actually improving peo-
ple’s well-being. 27

To be sure, improving well-being can
involve growth: offering access to food and
shelter for all, especially the desperately poor,
will require economic expansion in some
locales. And whether growth is involved or
not, the poor need serious economic atten-
tion to advance their well-being. Initiatives
from the Millennium Development Goals
to grassroots campaigns led by End Poverty
Now and other nongovernmental groups
suggest a growing global consciousness
around the need to help the poorest. And ini-
tiatives like microcredit seem to offer sig-
nificant promise for the poor to increase
their claim to a country’s economic pie
through provision of very small loans to the
poor to build microbusinesses. The Micro-
credit Summit Campaign has involved tens

of millions of families in microfinance and
aims to extend its work to 175 million of the
world’s poorest families by 2015. While
comprehensive studies on the impact of
microcredit are yet to be done, initial
research suggests that something valuable
is being produced.28

The need to focus on well-being applies to
wealthy people as well. A large body of
research conducted over the past 30 years
suggests that after a certain point, wealth
does not generally increase happiness. (See
Chapter 4.) Landmark studies done in the
1990s showed, for example, that self-
reported levels of happiness in Japan were no
greater in 1987 than in 1958, despite a five-
fold increase in real income. Even in China,
where real incomes grew by 2.5 times
between 1994 and 2005, the share of peo-
ple saying they were satisfied fell about 15
percentage points during this period, and
the share saying they were dissatisfied rose by
about as much. When economic growth no
longer makes people any happier, it is beyond
pointless—it is self-destructive.29

Efforts to advance human well-being
within prosperous populations involve a wide
range of initiatives, including campaigns for
healthy eating, work leave for new parents,
shortened workweeks, and encouragement
of exercise. Promotion of cycling, for exam-
ple, is on the rise, with recent initiatives in
Australia, France, Taiwan, the United King-
dom, and the United States. Cycling and
walking offer major health and environmen-
tal benefits, and they can be cost-effective: as
the share of trips made by cycling, walking,
and public transport rises, the share of the
economy needed for transportation falls.
While promoting cycling may seem quixotic,
some European cities are inspiring models: in
Amsterdam, for instance, some 27 percent of
all urban trips are made by bike, compared
with less than 1 percent in the United States.30
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Some businesses are stepping up to the
well-being challenge as well, by providing
discounted gym memberships or by extend-
ing commuter subsidies to employees who
bike or walk to work. The Sprint Corpora-
tion went a step further, designing exercise
into its new headquarters. To encourage
walking, its corporate campus was built with
parking lots and food courts located far from
offices, and with elevators deliberately
designed to be slow—in order to encourage
the use of stairs.31

Interest in ways to promote human well-
being is widening among policymakers as
well. Well-being is now a national policy goal
in Australia, Canada, and the United King-
dom. And for the last 35 years, the Himalayan
kingdom of Bhutan has made “gross national
happiness,” not economic growth per se, its
official goal. (See Chapter 2.) Government
policies there aim less at boosting raw gross
domestic product (GDP) numbers than at
raising educational levels and reducing
poverty while preserving the country’s envi-
ronment and its cultural traditions.32

Make prices tell the ecological truth.
Reformist economists have borrowed a prin-
ciple from their conventional colleagues—
“get the prices right”—and applied it to the
effort to build sustainable economies. Envi-
ronmental costs often go unrecognized by
markets, as when costs created by carbon
emissions are not included in the price of
gasoline or electricity. These costs do not dis-
appear, however, but are shouldered by
bystanders, such as the poor in developing
countries who pay to rebuild homes ruined by
the storms or rising seas generated by climate
change. Any economist will acknowledge that
this sort of classic market failure sends dis-
torted signals about the costs of economic
activity and thus makes it difficult or impos-
sible to achieve an efficient marketplace—the
Holy Grail of conventional economics.

Governments are finding imaginative ways
to include such costs, typically through taxes
or fees. Ecotaxes, which in countries that
belong to the Organisation for Economic
Co-operation and Development provided
6–7 percent of tax revenues between 1994
and 2004, often involve shifting levies away
from things valued by society, such as work,
to undesirable things like pollution. Ger-
many, for example, increased taxes on energy
from 1999 through 2002 and reduced taxes
on labor, resulting in lower emissions of car-
bon and the creation of 250,000 new jobs
through 2003. Or consider feebates—a com-
bination of fees and rebates—that subsidize
the cleanest products or practices via a tax on
the dirtiest ones. Sweden charged power
plants a fee in the early 1990s for their emis-
sions of nitrogen oxide—a principal cause of
acid rain—and redistributed the revenues to
the least polluting plants, providing a strong
incentive for plants to reduce emissions. This
led to a 34-percent reduction in the offend-
ing emissions in 1992 compared with 1990.33

Another example of a green tax is “con-
gestion pricing” of automobiles entering
urban centers. These charges are meant to
raise the cost of driving, especially at peak
hours, inducing people to shift to less-pol-
luting public transportation. In Stockholm, a
six-month congestion tax trial saw traffic lev-
els fall an average 22 percent, personal injuries
drop 5–10 percent, and ridership on public
transportation increase some 4.5 percent.
The trial was expensive, but the city esti-
mates that if adopted permanently, the charge
would produce 1.90 kronor of benefits for
every krona invested, largely because of
shorter travel times, increased road safety,
and health and environmental benefits.34

Account for nature’s contributions.
Nature is a ready storehouse of the raw mate-
rials of civilization—food, fiber, fuel, miner-
als—and the collective annual value of these

12 WWW.WORLDWATCH.ORG

STATE OF THE WORLD 2008

Seeding the Sustainable Economy

       



goods is in the trillions. But the global ecosys-
tem also provides many services that are the
indispensable substrate of economies, includ-
ing air and water purification, mitigation of
droughts and floods, soil generation and soil
fertility renewal, waste detoxification and
breakdown, pollination, seed dispersal, nutri-
ent cycling and movement, pest control, bio-
diversity maintenance, shoreline erosion
protection, protection from solar ultraviolet
rays, partial climate stabilization, and mod-
eration of weather extremes.35

Far from being free, the value of ecosystem
services is sobering. For instance, honeybees’
work as pollinators is worth up to $19 billion
a year in the United States alone. Farmers
around the world spend $30–40 billion annu-
ally on pesticides to control crop pests, but the
pests’ natural enemies eliminate at least as
large a share of the pest population—in fact,
perhaps far more—and without them, expen-
ditures on chemicals would be far higher.36

Fortunately, nature’s contributions are
increasingly being factored into economic
decisionmaking through administrative and
market mechanisms. In Costa Rica, landown-
ers receive payments for preserving forests
and their biodiversity, with the money com-
ing from fuel taxes and the sale of “environ-
mental credits” to businesses. In Mexico,
water users pay into a fund that is used to pro-
tect upstream watersheds from exploitation,
thereby helping to preserve water quality;
nearly 1 million hectares are protected under
the program. In the state of Victoria in Aus-
tralia, landowners can bid competitively for
government payments to conserve biodiver-
sity and achieve other environmental benefits.
(See Chapter 9.) These programs all assign
prices to valuable natural services that have
historically been taken as free—and there-
fore have been widely abused and degraded.37

Apply the precautionary principle. The
precautionary principle is folk wisdom—Look

before you leap, Más vale prevenir que lamen-
tar (Better to prevent than lament)—embod-
ied in public policy. It is commonly defined
this way: “where an activity raises threats of
serious or irreversible harm to the environ-
ment or human health, precautionary mea-
sures should be taken even if some
cause-and-effect relationships are not fully
established scientifically.” Put more plainly,
traditional risk analysts ask, How much envi-
ronmental harm will be allowed? Precau-
tionists prefer the question, How little harm
is possible? If safe alternatives to a product or
substance exist, they argue, why use a prod-
uct with even a small, highly uncertain risk?38

The principle reflects an understanding
that the modern economy is highly complex,
globally integrated, and capable of deploying
immense technological powers, all of which
create an irreducible level of potentially dan-
gerous uncertainty. Critics charge that the
precautionary principle will stifle innovation,
because unknown dangers by definition can-
not be prevented. But precautionists note
that a set of clues can help investigators deter-
mine if an innovation is likely to pose a dan-
ger. If a new product or technology is likely
to generate irreversible consequences, harm-
ful persistent wastes, or a large-scale impact,
it becomes a candidate for serious investiga-
tion regarding its potential for harm.39

Today, precaution is increasingly embraced
as public policy. The 1991 Maastricht Treaty
that created the European Union established
this as the guiding principle for environ-
mental policy. In 1998, the Danish Envi-
ronment Agency banned phthalates, a
softener, from plastic toys because of its con-
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nection to reproductive abnormalities in ani-
mals, even though no danger to humans had
been documented. Similarly, in 1999 the
Los Angeles School Board chose to ban
chemical pesticides in favor of a safer alter-
native, integrated pest management. And in
2003 San Francisco led U.S. cities in adopt-
ing precaution as official policy.40

The precautionary principle may evolve
further to cover cases where unforeseen prob-
lems arise even after new products or
processes have been deemed safe. In those
cases, another mechanism—the surety bond—
could mitigate the damage or compensate
victims. A company wishing to introduce a
new product would be required to deposit an
appropriate sum, keyed to the best estimate
of potential future damages, in an interest-
bearing escrow account. The money would
circulate and support other economic activ-
ity, just as other deposited funds do, and
would be returned (plus interest) when the
firm could show that the damage had not
occurred or was less severe than estimated.41

Revitalize commons management.
Human societies have evolved a wide range
of institutions for the long-term manage-
ment of natural resources, but today it is not
unusual to hear it argued—especially in dis-
cussions of the so-called tragedy of the com-
mons (see Chapter 10)—that private property
is the only workable arrangement or that
central government control is necessary. But
some resources (such as the atmosphere)
arguably ought to belong to everyone or are
difficult or impossible to privatize. In any
case, privatization is no guarantee against
mismanagement or abuse. And government
controls, while workable in some instances,
have been shown to be inferior to private or
user-group-sponsored systems in others.42

The most difficult challenge is posed by
resources that are accessible to all and whose
use by one party reduces the availability to

other parties. Global examples include the
atmosphere and open-ocean fisheries; regional
examples include aquifers and irrigation sys-
tems. Unless there are agreed-upon and
enforceable rules to control access (property
rights systems), such resources are vulnerable
to rampant exploitation and overuse. In fact,
this is precisely what often happens in open
access systems, in which anyone can use the
resource with no restrictions—the very sce-
nario that can give rise to the tragedy of the
commons. The global atmosphere is only one
vivid example of this; anyone can use it as a free
dumping place for greenhouse gas emissions.43

An often-overlooked alternative to private
or government ownership is group property
systems, which assign the rights to a group
that can deny access to nonmembers. For
centuries there has been common manage-
ment of irrigation works, forests, and pas-
tureland in Spain, Switzerland, Japan, and
the Philippines, for instance. (See Chapter
10.) Now the practice is being revitalized in
other situations. The European Union cap-
and-trade scheme for controlling greenhouse
gas emissions, for example, is based on the
principles that the atmosphere is commonly
held by all and that access to its carbon-
absorption capacity should come at a price—
ideally and ultimately, a price high enough to
hold carbon emissions to sustainable rates. 44

In Capitalism 3.0, Peter Barnes of the
Tomales Bay Institute proposes that com-
mons management systems be used as an
alternative to government and private own-
ership of resources such as the atmosphere,
the oceans, and great forests. Trusts would
govern access to these commons, within sus-
tainable limits, and would charge fees to those
granted access. Revenues earned from the
fees, in Barnes’s vision, would be used to
maintain the commons, with surpluses
returned as dividends to the commons own-
ers—all citizens. And because people would
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have a financial stake in a healthy commons,
they would follow with interest the trusts’
management of them.45

Barnes and his colleagues at the Institute
monitor commons management on a smaller
scale in their “report to owners” entitled
Commons Rising. For instance, they cite a
40,000-member food cooperative in Wash-
ington state that formed a trust to buy criti-
cal farmland and thus prevent its
“development” as a housing tract. The trust
is designed to manage the property as farm-
land for generations to come. Another exam-
ple is efforts to resist the increasing
“enclosure” of the information commons—
attempts to privatize all intellectual property
and thereby profit from it; responses such as
the Creative Commons licensing scheme have
sprung up to allow creative works to be shared
and modified freely without charge.46

Value women. “Most poor people are
women and most women are poor,” noted a
1994 U.N. report, yet “almost all low-income
women are economically active.” This is still
true, and it follows that ensuring economic
opportunity and equality for women is likely
to give economies a major shot in the arm.
Gender bias in everything from asset owner-
ship to wage rates to credit access dampens
economic activity.47

Most fundamentally, women typically are
not paid equally for equal work. Women’s
wages in manufacturing as a percentage of
men’s wages, for example, are 78 percent in
Costa Rica, 66 percent in Egypt, 60 percent
in Japan, and 91 percent in Sweden and
Myanmar. Many countries have passed some
version of an Equal Pay Act, but discrepan-
cies between men and women persist: the
United States, for instance, passed its Equal
Pay Act in 1963, but women still earn only
77¢ for every dollar earned by men.48

Women also often lack access to land and
credit. Women are responsible for 60–80 per-

cent of the world’s food production today, yet
they own less than 15 percent of the land in
developing countries. Creative solutions
include the Grameen Bank’s initiative to set
eligibility rules for housing loans that require
that titles to land and houses be in the name
of wives as well as husbands. Thus in a divorce
a wife is legally entitled to her share of the
couple’s assets.49

Beyond issues of formal discrimination,
women could be better supported in the
often-disproportionate roles they play in child
care, elder care, volunteer work, and other
unpaid labor, which account for a substantial
share of all economic activity. The Canadian
government, for example, estimates that
unpaid work is worth 31–41 percent of GDP.
Some governments in industrial countries—
where the single breadwinner is no longer the
norm and where paid and unpaid work are
often closely intertwined—are examining how
to take women’s unpaid work into account in
policy development. By providing liberal
parental leave, giving workplaces incentives to
offer day care, changing the tax structure to
benefit those caring for aging parents, and
other similar benefits, governments are work-
ing to support the social and economic value
of women’s unpaid work.50

Innovation Revolutionaries
Some analysts believe the innovations fueling
sustainable economies are spawning the sixth
major wave of industrial innovation since the
start of the Industrial Revolution. (See Chap-
ter 3.) From the steam engine in the first
wave to biotechnology and information net-
works in the fifth, surges of innovation have
accelerated the rates at which natural capital
could be converted to human-made capital,
thereby ushering in new eras of material pros-
perity throughout the industrial era. The
sixth wave, which taps green chemistry, bio-
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mimicry, industrial ecology, and other sus-
tainability innovations, offers the promise of
breakthroughs in using natural wealth effi-
ciently, wisely, and equitably. And because it
takes advantage of social and institutional
innovations as well—not just technological
ones—this new wave provides leadership roles
for consumers and nongovernmental groups,
businesses, and governments.51

Consider first the role of consumers. Using
their market muscle, consumers are already
helping to drive interest in green products of
all kinds. Sales of Toyota’s hybrid vehicles, for
example, jumped from 18,000 in 1998 to
312,500 in 2006 and now number more
than 1 million worldwide. Sales of compact
fluorescent lightbulbs (CFLs) in the United
States alone totaled 100 million in 2005.
And purchases of organic foods worldwide
jumped by 43 percent between 2002 and
2005, to $43 billion. Impressive as the growth
in green products has been, sales constitute
just a small share of the consumption of each
product line—U.S. sales of CFLs accounted
for only 5 percent of lightbulb sales in 2007,
and organic agriculture is practiced on less
than 1 percent of global agricultural land.
Given that consumption accounts for a large
share of the GDP of most economies—in
the United States in 2006 it was 70 per-
cent—consumers are barely tapping their
power to swing economies in a sustainable
direction. They need help.52

Businesses can provide assistance—and
increase profitability—by meeting consumer
demand for green products. Wal-Mart has
taken a leadership role regarding CFLs, for
example, setting a sales goal of 100 million

bulbs in 2007, which would roughly double
U.S. sales of these energy-efficient products.
Other firms seem to be trying but are con-
strained by the pressures of corporate gover-
nance. British Petroleum has taken steps to
remake itself as an energy company rather
than an oil company. Its BP Alternative
Energy business is set to invest $8 billion in
solar, wind, and hydrogen power over the
next decade. But BP cannot abandon its
petroleum business wholesale in the near
term without sacrificing the high returns that
shareholders expect from today’s lucrative
oil market. Not surprisingly, its planned
investment in BP Alternative Energy repre-
sents just 5 percent of its average annual cap-
ital investments.53

A key constituency with the power to
reshape economies is investors, because cap-
ital invested today shapes industries for years
and even decades to come. Socially respon-
sible investments, project financing governed
by the Equator Principles, and microfinance
can help advance sustainability values. (See
Chapter 13.) So can venture capital (VC)
investments, the funds that seed many new,
innovative businesses built on great ideas that
can transform societies. 

Venture capital has looked favorably on the
“cleantech” sector—those businesses in the
fields of energy, agriculture, water, and waste
disposal that use innovative technologies or
practices to deliver the services people want
in a clean way. The field is booming: in 2006,
VC cleantech investments in North America
jumped 78 percent over 2005 levels to
become the third-largest VC investment cat-
egory, with 11 percent of all venture invest-
ments. Cleantech now gets more of these
investments than the medical devices,
telecommunications, and semiconductor sec-
tors, and trails only software and biotech.
Venture capital is growing in other regions
as well, especially in China. There, clean-
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tech VC investments increased some 147
percent between 2005 and 2006 and
accounted for some 19 percent of all VC
investment in the country.54

Perhaps the greatest boost to sustainabil-
ity initiatives can be given by governments,
which can shape markets and design non-
market policies for sustainability. In Sweden,
the government is using its regulatory and
market-shaping powers to move the country
rapidly away from fossil fuels. In 2006 a gov-
ernment commission recommended that by
2020 the use of oil in road transport be cut
by 40–50 percent, that industry reduce its
consumption of oil by 25–40 percent, and
that heating oil use be eliminated entirely.
While the commission envisioned many gov-
ernment/private initiatives to achieve these
goals, government leadership is critical,
through dozens of initiatives ranging from
research on energy efficiency to promotion of
affordable train service and tax incentives for
biofuels production.55

At the municipal level, many cities are
introducing bus rapid transit (BRT), an inno-
vative system of expedited bus lanes and load-
ing systems pioneered by the government of
Curitiba, Brazil. Municipal governments have
discovered in BRT a remarkably efficient mass
transit option that is far cheaper than under-
ground metro systems. As a result, BRT sys-
tems have been built in Quito, Bogotá,

Jakarta, Beijing, Mexico City, and Guayaquil
and are under development in dozens of
other cities.56

BRT provides perhaps the best example of
how good government is indispensable to
achieving sustainability—and indeed ought to
be in the forefront of the movement. Gov-
ernments not only can launch initiatives such
as BRT themselves, they can shape the rules
for markets to ensure that the energy and
creativity of business is harnessed for sus-
tainable ends. And as the embodiment (ide-
ally) of the collective will, values, and priorities
of the societies that give them legitimacy,
governments must step up and take on those
necessary tasks that civil society and the pri-
vate sector cannot or will not do adequately
or competently—to look after the well-being
of society as a whole.

With business, civil society, and govern-
ment all showing serious interest in sustain-
ability in dozens of countries worldwide, the
chances of creating sustainable economies
appear better than ever. As the vulnerabilities
of conventional economies continue to be
revealed, and as sustainability innovations
proliferate and scale up, the prognosis is
hopeful. Societies worldwide stand poised to
rewrite the ongoing human drama of eco-
nomics with a new chapter: the sustainable
wealth of nations.
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The way societies have defined and mea-
sured progress has had a profound influence
on world history. Inspired by the idea of
progress, humanity has eradicated infectious
diseases, achieved explosive growth in agri-
cultural productivity, more than doubled life
expectancy, explored the origins of the uni-
verse, and vastly increased the amount and
variety of information, goods, and services
available for modern life. To be sure, progress
has had its darker side. The evolution of
weaponry from spears to atom bombs may be
considered progress, but only in the most
cynical sense. Likewise, transformation of
vibrant cities to sprawl, family farms to
agribusiness, and rainforest to monoculture
tree plantations may only constitute progress
for the minute fraction of humanity who
have—often brutally—positioned themselves
to benefit from mass exploitation of both
human and natural capital.1

In the West, faith in the linear evolution of
history framed how progress was viewed

through the ages and remains a fundamental
justification for today’s progress mantra: eco-
nomic globalization and consumerism. While
this notion of progress is largely inconsistent
with religious, moral, and economic frame-
works common in Eastern and indigenous
cultures, economists Rondo Cameron and
Larry Neal point out that “nearly every nation
in the world has now accepted the need to
adjust its own economic policy and struc-
ture to the demands of the emerging global
marketplace.” Under economic globaliza-
tion, progress is judged by how well nations
implement policies to grow the scale and
scope of market economic activity, improve
efficiency of factors of production, remove
regulatory barriers, and both specialize and
integrate with the rest of the world. While
gross domestic product (GDP) is the best-rec-
ognized measure of overall economic per-
formance, many other metrics related to
economic openness, productivity, tariffs,
income, and privatization are equally influ-
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ential. This chapter describes the shortcom-
ings of traditional metrics and provides an
overview of new indicators designed to cap-
ture the environmental and social dimen-
sions of progress.2

Economic Globalization 
and Genuine Progress:
A Growing Disparity

Undoubtedly, economic globalization has
gone well by many standards. The era of
globalization has been accompanied by sig-
nificant improvements in key indicators such
as the human development index, life
expectancy, cereal yields, and dissemination of
critical information technologies. (See Figure
2–1.) Nonetheless, there is widespread recog-
nition that globalization indicators are increas-
ingly irrelevant and out of touch with the
great environmental and humanitarian disas-
ters unfolding on the planet, that they mask
gross inequities in the distribution of
resources, and that they fail to register over-

all declines in well-being that stem from loss
of community, culture, and environment.3

It is beyond dispute, for example, that
GDP fails as a true measure of societal wel-
fare. While it measures the  economic value
of consumption, GDP says nothing about
overall quality of life. In 1906, economist
Irving Fischer coined the term “psychic
income” to describe the true benefit of all
socioeconomic activity. Goods and services are
valued not for themselves, Fischer argued,
but in proportion to the psychic enjoyment
derived from them. Higher levels of con-
sumption may or may not have anything to
do with a higher quality of life if such con-
sumption is detrimental to personal health, to
others, or to the environment.4

GDP gives no indication of sustainability
because it fails to account for depletion of
either human or natural capital. It is oblivi-
ous to the extinction of local economic sys-
tems and knowledge; to disappearing forests,
wetlands, or farmland; to the depletion of
oil, minerals, or groundwater; to the deaths,
displacements, and destruction caused by war

and natural disasters.
(See Box 2–1.) And it
fails to register costs of
pollution and the non-
market benefits associ-
ated with volunteer
work, parenting, and
ecosystem services pro-
vided by nature. GDP
is also flawed because
it counts war spending
as improving welfare
even though theoreti-
cally, at best, all such
spending really does is
keep existing welfare
from deteriorating.5

Per capita income
and trade numbers are
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also increasingly suspect macroeconomic indi-
cators. Rising per capita income says nothing
about the distribution of that income—it
may drop for the majority, rise for a handful
at the top, and still show an overall gain.
Indeed, while per capita income soared by 9
percent in the United States in 2005, the
increase all went to the wealthiest 10 percent
of the population. The bottom 90 percent
experienced a 0.6-percent decline. Similarly,
a nation may have rapidly growing trade vol-

umes but lose count-
less jobs that are
exported to “more effi-
cient” regions, become
more vulnerable as its
economy becomes
more specialized, and
lose a large degree of
its economic self-deter-
mination as ownership
and control over eco-
nomic decisionmaking
gets displaced to dis-
tant corporate offices.6

Traditional micro-
economic indicators for
businesses and institu-
tions are becoming
obsolete as well. A
company’s stock price
might rise on news of
successful downsizing,
outsourcing, or merg-
ers, but tens of thou-
sands of people could
be laid off despite
obscene CEO salaries
and an ever greater
concentration of mar-
ket power. In agricul-
ture, global
conglomerates have
become very adept at

improving the efficiency of food production
when measured by output per dollar. At the
same time, the amount of food per hectare
has dropped relative to what used to be pro-
duced on smaller, supposedly less efficient
farms—creating food deserts in some of the
world’s most productive agricultural regions.

And finally, at the personal level, measur-
ing economic progress by the size of salaries,
stock portfolios, or houses or by the number
of SUVs, plasma televisions, computers, or
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The most tragic humanitarian and natural disasters of the past five
years have been largely unnoticed by GDP accounts. (See figure.) In
Sudan, for example, the per capita GDP has risen 23 percent in this
decade, yet 600,000 people were acutely at risk of famine from a pro-
longed drought in 2001. And more than 400,000 people were killed
there and some 2.5 million displaced by alleged genocide in Darfur
between 2003 and 2007. Similarly, in Sri Lanka the tsunami that killed
at least 36,000 people and devastated coastal infrastructure in 2004
did not affect the steady rise in the nation’s GDP. In the 2003 to 2005
period, the United States spent over $1.4 trillion on defense ($188 bil-
lion on the war in Iraq) and suffered great losses from Hurricane Kat-
rina, yet the GDP there continued to rise. Income inequality in 2005
reached its highest level since 1928, with the top 300,000 Americans
earning the same as the bottom 150 million.

Box 2–1. Gross Domestic Product:
Blind to Economic, Social, and Environmental Crises
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clothes someone owns fails to acknowledge
the empty side of materialism. A rapidly
emerging field called “hedonics” combines
economics and psychology in an attempt to
better understand what triggers “feelings of
pleasure or pain, of interest and boredom, of
joy and sorrow, and of satisfaction and dis-
satisfaction,” as the authors of Well-being:
The Foundation of Hedonic Psychology put it.
An increasingly large and robust body of
hedonics research confirms what people know
intuitively: beyond a certain threshold, more
material wealth is a poor substitute for com-
munity cohesion, healthy relationships, a
sense of purpose, connection with nature,
and other dimensions of human happiness. In
his recent book Deep Economy, Bill McKibben
provides an excellent overview of findings
from this emerging field. One remarkable
finding is that above an income of roughly
$10,000 per person, the correlation between
happiness and income no longer exists. (See
also Chapter 4.)7

According to the World Bank, economic
indicators serve three basic functions: they
provide a measure of wealth, they help shape
development policies, and they inform citizens
on how their economies are being managed
so that they can make appropriate political
choices and thereby exert control over their
governments. To accomplish all this, clearly
some new indicators are needed.8

Sustainable Development:
The New Bottom Line 

In response to the grim realities of climate
change, resource depletion, collapsing ecosys-
tems, economic vulnerability, and other con-
verging crises of the twenty-first century, a
consensus is emerging among scientists, gov-
ernments, and civil society about the need for
a rapid but manageable transition to an eco-
nomic system where progress is measured by

improvements in well-being rather than by
expansion of the scale and scope of market
economic activity. We need to measure eco-
nomic progress by how little we can con-
sume and achieve a high quality of life rather
than how fast we can add to the mountains
of throwaway artifacts bursting the seams of
landfills. We need to measure progress by
how quickly we can build a renewable energy
platform, meet basic human needs, discour-
age wasteful consumption, and invest in rather
than deplete natural and cultural capital. We
need an economic system that replaces bru-
tal and wasteful competition between nations,
businesses, and individuals with one that
binds us together in cooperative frameworks
for solving civilization’s most urgent prob-
lems. We need an economic system that is
firmly ensconced within Earth’s ecological
limits and guided by our spiritual and ethical
traditions. We need an economic system that
is diverse, adaptable, and resilient. All these
objectives can be grouped under the rubric of
sustainable development—the new bottom
line for progress in the twenty-first century.

In 1987 the World Commission on Envi-
ronment and Development defined sustain-
able development as meeting “the needs of
the present without compromising the abil-
ity of future generations to meet their own
needs.” Since then, there has been a prolif-
eration of frameworks giving substance to
this basic definition by specifying goals, objec-
tives, standards, and indicators of sustainable
development for societies as a whole, for
broad economic sectors, and for individual
institutions. In The Sustainability Revolution,
Andres Edwards suggests seven themes or
objectives common to all frameworks: stew-
ardship, respect for limits, interdependence,
economic restructuring, fair distribution,
intergenerational perspective, and nature as a
model and teacher.9

Each framework is accompanied by a
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unique blend of indicators for measuring
progress or lack thereof in advancing these
objectives. The remainder of this chapter
considers a range of these new indicators,
which can be subdivided into two broad cat-
egories and two broad types. The basic cat-
egories are macro-level indicators developed
for economies as a whole and micro-level
indicators for institutions or businesses. The
two major types include aggregates or “head-
line indicators” (which attempt to combine
individual indicators into a single numerical
index) and specific, single-issue indicators.
Given past misuses of single indices such as
GDP, most sustainability practitioners rec-
ognize the need for a suite of indicators bal-
anced across economic, environmental, and
social domains.

A Macroeconomic View
Table 2–1 provides a sample of important
macroeconomic indicators responsive to chal-
lenges of sustainable development in the
twenty-first century. Each indicator is linked
to one of five macroeconomic objectives com-
mon to popular sustainable development
frameworks:
• promoting genuine progress based on mul-

tiple dimensions of human well-being,
• fostering a rapid transition to a renewable

energy platform,
• equitable distribution of both resources

and opportunity,
• protecting and restoring natural capital,

and
• economic localization.

Since the late 1980s, researchers have
been working to develop substitutes for GDP
that address the costs and benefits of eco-
nomic activity on environmental and social
dimensions of well-being. Collectively, these
indicators are known as “green” GDP
accounting systems, the most comprehensive

of which is the genuine progress indicator
(GPI) and its variants.

The GPI is designed to measure sustain-
able welfare and thus replace GDP as a
nation’s most important yardstick of eco-
nomic progress. It adjusts a nation’s personal
consumption expenditures upward to account
for the benefits of nonmarket activities such
as volunteering and parenting and down-
ward to account for costs associated with
income inequality, environmental degrada-
tion, and international debt. The GPI has
been reviewed extensively in the scientific lit-
erature and found to offer the greatest poten-
tial for measuring national sustainable
development performance.10

Redefining Progress has done a break-
down of GPI contributions and deductions
for the United States in 2004. (See Table
2–2.) These calculations show the GPI at
$4.4 trillion, compared with a GDP of nearly
$10.8 trillion, implying that well over half of
the economic activity in the United States that
year was unsustainable and did not contribute
to genuine progress.11

GPI accounts for the United States and
many other countries show the gap between
GPI and GDP widening since the mid- to late
1970s. Economists call this divergence the
“threshold effect.” It implies that after a par-
ticular threshold, environmental and social
benefits of economic growth are more than
offset by rising environmental and social costs.
Before that point is reached, genuine progress
generally rises with GDP.12

Despite its theoretical validity, the GPI
and other green accounting systems have yet
to be formally adopted by national govern-
ments as replacements for GDP—perhaps
because the news they communicate is so
sobering. In early 2007, the Chinese gov-
ernment abandoned its efforts to develop a
green GDP; preliminary results of the project
showed pollution-adjusted growth rates to be
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Economic Objective Sample Indicators and Description
Desired Direction of Effect

Genuine human Genuine progress indicator (+) Aggregate index of sustainable economic welfare
progress Happy planet index (+) Aggregate index of well-being based on life 

satisfaction, life expectancy, and ecological footprint

Well-being index (+) Aggregate index of well-being based on health,
wealth, knowledge, community, and equity

Human development index (+) Aggregate index of well-being based on income,
life expectancy, and education

Renewable energy Carbon footprint (–) Provides spatial and intensity measures of life cycle 
platform carbon emissions

Energy return on investment Ratio between energy a resource provides and the 
(+) amount of energy required to produce it 

Energy intensity (–) Energy used per unit of economic output 

Social equity Index of representational Measures consistency between ethnic composition 
equity (–) of elected officials and that of the general popula-

tion; zero indicates “perfect” consistency

GINI coefficient (–) Measures extent to which an income distribution 
deviates from an equitable distribution; zero indi-
cating “perfect” equity

Legal rights index (+) Measures degree to which collateral and bank-
ruptcy laws protect rights of borrowers and 
lenders, scale of 0 to 10.

Access to improved water Percent of population with access to improved 
and sanitation (+) water and sanitation services

Protect and restore Ecological footprint (–) Ecologically productive land and ocean area appro-
natural capital priated by consumption activities

Genuine savings (+) Net investment in human-built and natural capital 
stocks adjusted for environmental quality changes

Environmental sustainability Weighted average of 21 separate environmental 
index (+) sustainability indicators

Economic Local employment and income Direct, indirect, and induced local economic activity 
localization multiplier effect (+) generated by a given expenditure

Ogive index of economic Measures how well actual industrial structure 
diversity (–) matches an ideal structure; zero indicates “per-

fect” diversity

Miles to market (–) Average distance a group of products travels 
before final sale

Table 2–1. Sustainable Development Objectives and Macroeconomic Indicators

     



nearly zero in some provinces.
Nonetheless, there are dozens
of encouraging pilot programs
implemented by national gov-
ernments and nongovernmen-
tal organizations (NGOs) to
apply various green accounting
systems.13

A recent global assessment
found green accounting pro-
grams in place in at least 50
countries and identified at least
20 others that were planning
to initiate such programs soon.
Broader GPI applications that
consider factors such as social
equity or the value of nonmar-
ket time uses are thus far rele-
gated to academic institutions
or NGOs such as Canada’s
Pembina Institute, which cal-
culates an Alberta GPI and uses
it to inform policy debates over
economic diversification, trade,
transportation, taxes, and many
other economic, social, and
environmental issues.14

Other macroeconomic indi-
cators have been created to sup-
plement GDP with information
on overall well-being. One
example is the happy planet
index (HPI), first published by
the New Economics Founda-
tion and Friends of the Earth in
2006. The authors note that
the HPI “measures the eco-
logical efficiency with which,
country by country, people
achieve long and happy lives.” The basic for-
mula is to multiply a country’s self-reported
life satisfaction index (determined through
surveys) by its average life expectancy and
then divide by its ecological footprint. The

first HPI assessment found Central America
to be the region with the highest average
score due to its relatively long life expectancy,
high satisfaction scores, and an ecological
footprint below its globally equitable share.15
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Component Amount

(billion dollars)
Contributions
Weighted personal consumption expenditures 

(adjusted for inequality) + 6,318.4
Value of housework and parenting + 2,542.2
Value of higher education + 828.0
Value of volunteer work + 131.3
Services of consumer durables + 743.7
Services of streets and highways + 111.6
Net capital investment (positive in 2004,

so included in contributions) + 388.8

Total positive contributions to the GPI $11,064.0

Deductions
Cost of crime – $34.2
Loss of leisure time – 401.9
Costs of unemployment and underemployment – 177.0
Cost of consumer durable purchases – 1089.9
Cost of commuting – 522.6
Cost of household pollution abatement – 21.3
Cost of auto accidents – 175.2
Cost of water pollution – 119.7
Cost of air pollution – 40.0
Cost of noise pollution – 18.2
Loss of wetlands – 53.3
Loss of farmland – 263.9
Loss of primary forest cover – 50.6
Depletion of nonrenewable resources – 1,761.3
Carbon emissions damage – 1,182.8
Cost of ozone depletion – 478.9
Net foreign borrowing (positive in 2004,

so included in deductions) – 254.0

Total negative deductions to the GPI $6,644.8

Genuine progress indicator 2004 $4,419.2
Gross domestic product 2004 $10,760.0

Source: See endnote 11.

Table 2–2. Genuine Progress Indicator
Components and Values, United States, 2004

         



HPI data provide further corroboration of
the threshold effect. Countries classified by
the United Nations as medium human devel-
opment fare better than either low or high
development countries. An independent sta-
tistical analysis of HPI and per capita income
values for 157 countries found the two ris-
ing together up to a threshold, then diverg-
ing after that. The HPI authors concluded
that “well-being does not rely on high lev-
els of consuming.”16

As with the green GDP, well-being indices
have yet to gain official prominence—with
one notable exception. Since 1972 the gov-
ernment of Bhutan has been using the con-
cept of gross national happiness (GNH) as a
sustainable development framework. Accord-
ing to Prime Minster Lyonpo Jigmi Y Thin-
ley, GHN is “based on the premise that true
development of human society takes place
when material and spiritual development
occur side by side to complement and rein-
force each other.” The four pillars of GHN are
equity, preservation of cultural values, con-
servation of the natural environment, and
establishment of good governance. Recently,
a major international conference in Bhutan
was held to explore GHN in more depth,
including ways to put it into operation as a
replacement measure for GDP.17

On the second macroeconomic objective,
the transition to renewable energy, there are
dozens of useful metrics such as energy inten-
sity (which measures conservation) or energy
return on investment (which is critical for
evaluating the feasibility of renewable energy
investments). But the most ubiquitous mea-
sure in use is the carbon footprint, which is
expressed in three basic ways: emissions in
tons of carbon, the area of Earth’s surface
needed to sequester those emissions, and car-
bon intensity or emissions per unit of eco-
nomic output. A zero carbon footprint is an
often-stated policy goal. But measuring this

is quite complex. For example, communities
that want to assess their carbon footprints
almost universally fail to consider carbon
emissions associated with imports of either
intermediate inputs or final consumer goods
from other regions or land use activities like
logging or urban growth that reduce carbon
sequestration capacity. 

Nonetheless, carbon footprint analysis is a
useful way to monitor progress toward greater
use of renewable energy as well as to identify
firm policy targets. For example, to stabilize
carbon dioxide concentrations in the atmos-
phere at 450 parts per million, various mod-
els suggest that global emissions must be
reduced by 50 percent in 2050 and 80 per-
cent by century’s end. (See Chapter 6.) Com-
bining this reduction target with various
projections of growth in gross world product
(GWP) allows calculation of the required car-
bon footprint of all economic processes
needed to achieve this goal. Even under the
most pessimistic GWP growth scenario of
1.1 percent a year, the required footprint
reduction is on the order of 93 percent—
from 2.88 ounces of carbon per dollar today
to just 0.16 ounces by 2100.18

Social equity, another macroeconomic
objective, has two key dimensions: equitable
distribution of resources and equitable access
to health care, education, economic oppor-
tunities, representation, cultural amenities,
natural areas, and everything else considered
essential to a good quality of life. Quantita-
tive equity measures already inform policy
debates over taxes, affordable housing, living
wages, diversity, and location of public ser-
vices, and their use is on the rise. One com-
mon way to measure social equity is to
compare the distribution of resources or
access with some ideal distribution described
as fair or equitable. The index of representa-
tional equity (IRE) and the GINI coefficient
are two permutations. The IRE compares
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the ethnic or racial composition of elected
officials, corporate management, or any other
representative body with that of the general
population of the relevant jurisdiction. It
measures the degree of deviation, so values
close to zero indicate more equitable repre-
sentation if it is assumed that leaders should
reflect the diversity of the populations they
represent. The GINI coefficient measures
the deviation between the actual income dis-
tribution of a given nation or community
and a “fair” distribution, where different
income brackets earn a proportional share
of national income.19

Concerning the fourth objective, in A
Short History of Progress Canadian novelist
Ronald Wright succinctly notes: “If civiliza-
tion is to survive, it must live on the inter-
est, not the capital, of nature.” Nature’s
interest is the flow of goods and services
received from stocks of natural capital. These
stocks include wild areas, healthy soils,
genetic diversity, and the various atmos-
pheric, terrestrial, and aquatic sinks for wastes
inherited from the last generation. Natural
capital yields goods such as foods, medi-
cines, organic fertilizers, and raw materials for
countless manufacturing processes as well
as ecosystem services such as controlling
floods, recycling wastes, building soils, and
keeping atmospheric gases in balance free of
charge. When natural capital is lost or
degraded, the flow of goods and services is
compromised or eliminated entirely, just as
when decimation of human capital stocks
destroys a community’s ability to provide
shelter, communications, water supply, or
energy. As such, nondepletion of natural
capital stocks and ecosystem service flows is
a prerequisite for sustainability.20

The ecological footprint is perhaps the
best known measure of natural capital deple-
tion. Ecological footprint analysis (EFA) com-
pares the surface area of Earth needed to

sustain current consumption patterns and
absorb wastes with what is available on a
renewable basis. When the footprint exceeds
biological capacity, the world is engaged in
unsustainable ecological overshoot and deplet-
ing natural capital. The most recent accounts
published by the Global Footprint Network
find that “our footprint exceeds the world’s
ability to regenerate by about 25%,” implying
that we need 1.25 Earths to sustain present
patterns of consumption. While there remain
some theoretical and computational chal-
lenges to resolve, EFA has nonetheless gained
status as one of the world’s most ubiquitous
and widely used sustainability metrics. Accord-
ing to the Secretariat of the U.N. Convention
on Biological Diversity, EFA “provides a valu-
able form of ecological accounting that can be
used to assess current ecological demand and
supply, set policy targets, and monitor success
in achieving them.”21

Economic localization, the fifth objec-
tive, is the process by which a region, county,
city, or even neighborhood frees itself from
an overdependence on the global economy
and invests in its own resources to produce
a significant portion of the goods, services,
food, and energy it consumes from its local
endowment of financial, natural, and human
capital. Localization is gaining new traction
as a response to the looming crises over peak
oil and climate change, since the global dis-
tribution system for goods is almost exclu-
sively based on cheap fossil fuels. The World
Bank acknowledges that localization “will
be one of the most important new trends in
the 21st century.”22

Economic multipliers and measures of eco-
nomic diversity such as the Ogive index are
useful indicators of localization since they
show how well a community is rebuilding
its manufacturing base and creating linkages
between multiple sectors. Another indicator
of increasing importance and use is “miles to
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market,” which for an individual good or
group of goods measures the distance traveled
(including components) from source to mar-
ket. The most popular variant is food miles—
a concept that illustrates the wide-ranging
benefits associated with locally grown foods,
such as freshness, reduced carbon emissions,
higher economic multiplier effects, and the
absence of resource-intensive packaging,
preservatives, and refrigeration.23

Five Microeconomic
Objectives

Some of the most innovative sustainability
initiatives are being undertaken at the insti-
tutional level by businesses, schools, and
NGOs. To measure effectiveness, a wide
range of micro-level metrics are being
deployed and used as benchmarks of orga-
nizational success. Table 2–3 provides a small
sample of these.

Increasingly, sustainability metrics are being
reported side by side with more-traditional
financial indicators to satisfy investor and
stakeholder demand for accountability with
respect to important environmental, social,
and economic impacts. Accountability itself is
a proven force for change. As Andrew Savitz
and Karl Weber note in The Triple Bottom
Line, such metrics have become a “key driver”
of progress toward sustainable business.24

Like macro indicators, institutional sus-
tainability metrics can be grouped by objec-
tives common to popular sustainability
frameworks: 
• certification of products, operations, and

supply chains;
• zero waste;
• eco-efficiency;
• workplace well-being; and
• community vitality.

Certification is a response to a pernicious
effect of globalization: the disassociation

between consumers and producers caused by
supply chains that now span the globe. Con-
sumers tend to know very little about the
labor or environmental practices of corpora-
tions that produce goods they consume. This
lack of accountability has contributed to a
“race to the bottom” in which corporations
choose locations that impose the least regu-
latory burden on their operations. Forced
relocation of entire communities, sweatshops,
contamination of water supplies, collapsing
fisheries, and tropical deforestation are among
the results.

The burgeoning new movement to inde-
pendently certify goods as humanely and sus-
tainably produced is a direct response to these
practices. A key indicator is the degree to
which institutions procure goods and ser-
vices from certified sources. Some well-known
companies are using certification to influ-
ence practices further down the supply chain.
For example, Unilever’s policy is to buy 100
percent of its fish from sustainable sources. To
achieve this goal, the company helped design
and now promotes Marine Stewardship
Council certification by its suppliers. (See
Chapter 5.)25

Other certification or sustainability rating
systems evaluate a company’s overall opera-
tions, not just the products or services they
provide. The Global Reporting Initiative
(GRI) has become the world’s leading bench-
mark for measuring, monitoring, and report-
ing corporate sustainability efforts. Currently,
the GRI includes 146 indicators drawn from
economic, social, and environmental domains
and 33 “aspects” within these domains, such
as biodiversity, relations between labor and
management, and investment and procure-
ment practices.26

A conspicuous manifestation of unsus-
tainable operations is a big waste stream in the
form of air emissions, water pollutants, and
refuse. Thus, a second key sustainability objec-
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tive is “zero waste.” Recycling rates and emis-
sions of air and water pollutants, including
greenhouse gases (GHGs), are common indi-
cators linked to zero waste strategies. Once
adopted, regularly published, and used to set
targets, such indicators often drive substan-
tial changes in business practices. 

One of the longest running zero waste ini-
tiatives is 3M’s Pollution Prevention Pays
program, based on the notion that waste is
a sign of inefficiency and that its elimination

should save money. For decades, 3M has
monitored all aspects of the waste stream
and urged its employees to develop innova-
tive waste reduction programs. The com-
pany now reports cumulative reduction of
over 2.2 billion pounds of pollutants. Emis-
sions of volatile organic compounds have
dropped from over 70,000 tons per year in
1988 to less than 6,000 tons today. 3M esti-
mates it has saved at least $1 billion by
reusing the waste stream and avoiding expen-
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Economic Objective Sample Indicators and Description
Desired Direction of Effect

Sustainability Percent certified (+) Percent of goods, services, and materials procured 
certification from certified sources

Sustainability reporting Degree of consistency with Global Reporting 
compliance (+) Initiative (GRI) or similar standards 

Pacific sustainability index PSI score based on environmental, economic, and 
score (+) social criteria for relevant sector

Zero waste Recycling rate (+) Percent of waste stream recycled

Emissions (–) Air and water emissions including greenhouse 
gases total and per unit output 

Longevity (+) Useful product life

Eco-efficiency Recycled content (+) Percent of materials used as inputs that are recycled

Intensity (–) Energy, water, and materials use per unit output 

Facility rating (+) Level of LEED certification for buildings and facilities

Workplace Job satisfaction (+) Average scores from employee satisfaction surveys
well-being Turnover rate (–) Percent of employees voluntarily or involuntarily 

leaving organization each year by category

Commuting (–) Employee vehicle miles traveled

Community vitality Local procurement (+) Proportion of spending on goods and services 
provided by locally owned businesses

Local economic impact (+) Direct, indirect, and induced economic impact of 
local expenditures

Community support (+) Value of cash and in-kind goods and services 
donated for public benefit 

Living wage ratio (+) Ratio of wage rate paid to living wage for relevant 
employment categories

Table 2–3. Sustainable Development Objectives and Microeconomic Indicators

     



sive pollution mitigation measures.27

Carbon neutrality is another zero waste
strategy, and offsets are one tool that com-
panies are using to get there. (See Chapter 7.)
For example, Green Mountain Coffee Roast-
ers has monitored both its carbon emissions
and the amount of offsets since 2003. In
2005, the company reported 9,823 tons of
GHG emissions and an equal amount of off-
sets in the form of investments in wind and
methane capture projects.28

Another important indicator related to
zero waste is product longevity, often mea-
sured by useful product life. Products
designed with longevity and upgradability in
mind substantially reduce the flow of refuse
to landfills. Additional longevity indicators
listed in the Electronic Product Environ-
mental Assessment Tool framework include
availability of extended warranties, upgrad-
ability with common tools, modular design,
and availability of replacement parts.29

Eco-efficiency, a third microeconomic
objective, is about reducing the amount of
water, energy, chemicals, and raw materials
used per unit output. Eco-efficiency is moti-
vated not only by environmental concerns
but by the prospects of significant financial
savings in the form of reduced energy and
water bills, less money spent on raw materi-
als, and fewer regulatory hurtles. Swiss-based
ST Microelectronics cut electricity use by
28 percent and water use by 45 percent in
2003 and reported saving $133 million.
DuPont committed to a policy of keeping
energy use flat no matter how much pro-
duction increased, which reportedly saved
over $2 billion in the past decade. The com-
pany Advanced Micro Devices tracks “kilo-
watt hours per manufacturing index” and
reports a 60-percent reduction from 2.17
in 1999 to 0.86 in 2005. One way to mon-
itor eco-efficiency for facilities as a whole is
the Leadership in Energy and Environmen-

tal Design’s Green Building Rating System,
which is used to certify home, schools, or
commercial buildings as silver, gold, or plat-
inum based on green design features that
conserve electricity, water, and waste
throughout the entire life cycle—from con-
struction to demolition.30

The World Health Organization identi-
fies meaningful and satisfying work, open
decisionmaking, worker health and safety,
and just compensation as key aspects of sus-
tainable workplace environments. Workplace
satisfaction, turnover rates, and health and
safety factors such as commuting distances are
common indicators of workplace well-being—
another sustainable development objective—
and ones that are driving change. The work
satisfaction of full-time staff at Finland’s
Turku Polytechnic has been monitored since
2000. In a Web-based questionnaire, respon-
dents are asked to assess on a scale of one to
five their satisfaction with work, features of the
job, the working community, their supervi-
sor’s performance, recognition of their knowl-
edge and skills, and the organization’s
operations. The aggregate employee satis-
faction score rose steadily from 3.30 to 3.78
between 2000 and 2004. Problem areas
uncovered by the surveys included collabo-
ration and communication, which motivated
the school to publish a weekly electronic
newsletter for personnel.31

In 2004 and 2005, Mountain Equipment
Co-op (MEC) in Canada undertook com-
prehensive employee engagement surveys
with Hewitt Associates. They asked for
responses to such statements as “our people
practices create a positive work environment
for me” and monitored the percent of
employees in agreement. MEC’s overall
Hewitt engagement score was quite low—48
percent in 2004—and as a result the firm
undertook a wide range of improvement
measures such as a continuing education assis-
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tance, an upgraded maternity leave policy,
extension of employee assistance programs,
and increased accountability of senior staff.
MEC’s engagement score rose to 63 percent
after the indicator was put in use.32

A final sustainability objective to consider
is community vitality. Institutions committed
to sustainable development universally rec-
ognize that they must contribute to the vital-
ity of the communities in which they operate.
While in-kind and cash donations are com-
mon, fundamental changes to business prac-
tices are increasingly important. One example
is raising the share of goods and services pro-
cured from the local community rather than
imported from afar. Local procurement can be
a critical tool for regeneration of communities
hard hit by globalization. For example, the
London-based Overseas Development Insti-
tute is working with South African tourism
companies and associations to promote local
procurement as a way to fight poverty and
other social ills plaguing rural villages.33

Paying living wages is another funda-
mental way for institutions to promote com-
munity vitality. Living wages take into
account the cost of living at the local level
and seek to provide a wage that fulfills the
basic needs of workers and their families.
Monitoring wages paid in relation to a liv-
ing wage is a way to identify where adjust-
ments need to be made. An exemplary
example of this kind of monitoring is the
international pharmaceutical corporation
Novartis. The company works with local
NGOs to identify a “basic needs basket” for
a worker and family and to quantify the bas-
ket in local currencies. Using a methodology
developed by Businesses for Social Respon-
sibility, Novartis then calculates market-spe-
cific living wages and compares those with
actual wages paid. By early 2006, the com-
pany had aligned the pay of all 93,000
employees with living wage levels.34

Fostering the 
New Bottom Line

How does the world move away from tradi-
tional measures such as GDP, trade volume,
or factor efficiency? Encouraging the wider
use of newer macroeconomic measures
requires political pressure on international,
national, and local governments. While there
are many examples of alternative indicators
used in research settings, clearly adaptation
is slow and civil society leadership is key. As
one step in the right direction, in November
2007 the European Commission, the Organ-
isation for Economic Co-operation and
Development, and several NGOs held a con-
ference in Brussels entitled “Beyond GDP:
Measuring Progress, True Wealth, and the
Well-Being of Nations.” Key objectives of the
meeting included clarifying what indices are
most appropriate to measure progress and
how these can best be integrated into deci-
sionmaking.35

Civil society can also participate in legal
and administrative processes to enforce poli-
cies already in effect. For example, interna-
tional finance agencies such as the World
Bank are obliged to use benefit-cost analy-
sis (BCA) to evaluate the feasibility of infra-
structure development projects such as roads,
oil pipelines, ports, and dams. As the Bank
acknowledges, BCA “is a technique intended
to improve the quality of public policy deci-
sions. It uses as a metric a monetary measure
of the aggregate change in individual well-
being resulting from a policy decision.” Typ-
ically, traditional economic measures like
GDP are used as a proxy for well-being—a
clearly erroneous practice—so there are
opportunities to change such practices to
be more in line with policy by using substi-
tutes like the genuine progress indicator in
these contexts.36

Market forces are already fostering greater
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use of sustainable development indicators at
the micro level. In their recent book Green to
Gold, Daniel Esty and Andrew Winston of
Yale University evaluated the stock perfor-
mance of “Waveriders,” a subset of companies
they consider leaders in sustainability report-
ing and initiatives. They found that Waverid-
ers “significantly outperformed the market”
over the past 10 years, and they make a com-
pelling case as to why maintaining credible
sustainability metrics is a proven strategy for
business success in the new century. Nonethe-
less, there is still a great deal that governments
can do at all levels to tip the scales in favor of
responsible Waverider-type companies.37

One obvious strategy is sustainable pro-
curement policies. Given the immense
resources under their control, governments at
all levels can insist that companies they do
business with do not just give lip service to
sustainable development but demonstrate
progress toward it through the GRI and
other credible indicator systems. Another
emerging strategy is the cultivation of markets
for environmental goods and services through
payments for ecosystem services and other
market-based approaches. (See Chapter 9.)
Governments can use their regulatory pow-
ers to create markets for flood control, pol-
lination, biodiversity, water purification, and
carbon sequestration services of healthy
ecosystems by requiring offsets for urban
development projects, power plants, or indus-
trialized agriculture or forestry operations.
Such markets would stimulate landholders
to monitor both the stocks of natural capital
under their care and the economic value of
the ecosystem services those stocks gener-
ate. Taxes and subsidies are other important

tools. For example, a simple carbon tax would
automatically stimulate widespread use of
carbon footprint analysis.

More direct approaches are legal require-
ments for simple disclosure. As documented
in this chapter, the mere reporting of sus-
tainability metrics like recycling rates, energy
and water intensity, and living wage ratios is
a key driver of change. Where sufficient pub-
lic interest is present, it is reasonable to expect
communities to insist on such disclosures as
part of annual reports, tax returns, and per-
mit applications. One prominent example of
the impact of such practices is U.S. Superfund
legislation, which requires companies to report
annually on the amount of hazardous chem-
icals within each of their facilities. As Savitz
and Weber note in The Triple Bottom Line,
“companies suddenly faced with the simple
disclosure requirement immediately began
to take dramatic, unprecedented steps to
redesign their processes to eliminate the need
for these chemicals at all.” The result was a 59-
percent reduction in the amount of hazardous
chemicals stored on-site by U.S. companies,
the most dramatic voluntary environmental
improvement in history—“all because of a
simple disclosure requirement.”38

Innovations like these need to be acknowl-
edged and publicized, so that one good mea-
sure leads to another. No one indicator can
capture all the components of sustainable
development. Instead, governments should
back a suite of creative indicator initiatives,
giving the world a better and more holistic
portrait of progress being made in the twenty-
first century toward both happy people and
a happy planet.
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In 1999, executives at DuPont boldly pledged
to reduce the company’s greenhouse gas
(GHG) emissions 65 percent below their
1990 levels by 2010 as part of a company-
wide strategy to lighten its environmental
impact. The plan, in part, was to diversify
the product line—shedding divisions such as
nylon and pharmaceuticals to focus on mate-
rials that reduce greenhouse gases, such as
Tyvek house wraps for energy efficiency. The
plan worked: by 2007 DuPont had cut emis-
sions 72 percent below 1991 levels, reduced
its global energy use 7 percent, and, in the
process, saved itself $3 billion. DuPont now
plans to go beyond mere efficiency improve-
ments to make products that mimic nature,
including plant-based chemicals like Bio-
PDO that can replace petroleum in poly-
mers, detergents, cosmetics, and antifreeze.1

DuPont’s actions—and similar ones in
dozens of other firms—reflect a recognition
that the way goods and services are produced

must be radically rethought in this sustain-
ability century. Over the past 100 years, the
way humans made and sold goods and ser-
vices took a heavy toll. Now, smart companies
recognize the need to move beyond busi-
ness as usual to meet people’s needs in sus-
tainable ways. 

Every year the world digs up, puts through
various resource crunching processes, and
then throws away over a half-trillion tons of
stuff. Less than 1 percent of the materials is
embodied in a product and still there six
months after sale. All of the rest is waste.
This pattern of production and the con-
sumption it engenders now threaten every
ecosystem on Earth. In March 2005, U.N.
Secretary-General Kofi Annan observed that
“the very basis for life on earth is declining at
an alarming rate.”2

By the time most human artifacts have
been designed but before they have been
built, 80–90 percent of their lifecycle eco-
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nomic and ecological costs have already
become inevitable. For example, this book
you are holding, the seat in which you are sit-
ting, the airplane in which you may be fly-
ing, the terminal at which you will land, the
vehicle in which you will continue your trip
are all the result of myriad choices made by
policymakers, designers, engineers, crafts-
people, marketers, distributors, and so on.
Each step represents opportunities to deliver
the idea, the part, or the production process
in ways that use more or fewer resources
and result in a superior or suboptimal end-
result. Thinking in a more holistic way and
choosing more wisely at each step can reduce
the impacts of these choices on the planet
and its inhabitants.3

This is the foundation of Natural Capital-
ism, the framework of sustainability that
describes how to meet needs in ways that
achieve durable competitive advantage, solve
most of the environmental and many of the
social challenges facing the planet at a profit,
and ensure a higher quality of life for all peo-
ple. It is based on three principles: 
• Buy the time that is urgently needed to

deal with the growing challenges facing
the planet by using all resources far more
productively. 

• Redesign how we make all products and
provide services, using such approaches as
biomimcry and cradle to cradle.

• Manage all institutions to be restorative of
human and natural capital.4

The good news is that meeting human
needs while using less stuff can be more prof-
itable and can deliver a higher standard of liv-
ing than continuing with current practices.
Combined with efforts to lower consumption
(see Chapter 4), practices that raise resource
efficiency, circulate materials rather than dump
them, and imitate nature offer a new model
of prosperity for an environmentally degraded
and poverty-stricken planet. 

The Solid Foundation 
of Eco-efficiency

The ability to produce cheap goods and ship
them around the planet derived in part from
abundant supplies of cheap energy. Using
this inexpensive oil, gas, and coal has polluted
the planet and dangerously warmed the cli-
mate. In a carbon-constrained world, sur-
vival depends on finding ways to produce
goods and services in dramatically more
energy-efficient ways. 

The concept of making things using fewer
resources is far from new, but it remains the
cornerstone in producing goods and services
more sustainably. Critics such as William
McDonough disparage eco-efficiency as sim-
ply doing less bad, but therefore still bad.
Greater resource productivity alone will not
deliver a sustainable society, but the criti-
cism misses the significance of using as few
resources as possible. The foundation of a
building is far from sufficient to house a
family, but without a solid underpinning no
structure can long stand. Without eco-effi-
ciency, no system of production can be said
to be sustainable.5

More important, however, given the chal-
lenges facing the world, is the fact that using
less stuff buys the critical time necessary to
solve such daunting problems as climate
change and to develop and implement pro-
duction methods that meet humanity’s needs
in ways that do not cause more problems.

Eco-efficiency is the easiest component of
the transition to sustainability to implement.
It is increasingly profitable, and psychologi-
cally it is far more familiar to industrial engi-
neers than are such concepts as biomimicry
or the human dimensions of implementing
the changes necessary. It is therefore a great
place to start.

It is now cost-effective to increase the effi-
ciency with which the world’s resources are
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used by at least fourfold—dubbed “Factor
Four” in a 1997 book. The European Union
has already adopted this as the basis for sus-
tainable development policy and practice.
Some countries like Australia have set this
and even greater efficiency as a desirable
national goal. The Environment Ministers
of the Organisation for Economic Co-oper-
ation and Development, the government of
Sweden, and various industrial and academic
leaders in Europe, Japan, and elsewhere have
gone even further, adopting Factor Ten
improvements as their goal. The World Busi-
ness Council for Sustainable Development
(WBCSD) and the U.N. Environment Pro-
gramme have called for Factor Twenty, which
involves increasing efficiency 20-fold. There
is growing evidence that even such ambi-
tious goals are feasible and achievable in the
marketplace. They may, in fact, offer even
greater profits.6

One of the foremost proponents of eco-
efficiency is the World Business Council for
Sustainable Development, which introduced
this term to the world right before the 1992
Earth Summit in Rio de Janeiro. WBCSD
defines eco-efficiency as:
• reduction in the material intensity of goods

or services,
• reduction in the energy intensity of goods

or services,
• reduced dispersion of toxic materials,
• improved recyclability,
• maximum use of renewable resources,
• greater durability of products, and
• increased service intensity of goods and

services.7
WBCSD is a CEO-led network of more

than 200 companies promoting market-ori-
ented sustainable development and greater
resource productivity. It enables its members
to share knowledge, experiences, and best
practices on energy and climate, develop-
ment, ecosystems, and the role of business in

society. It maintains initiatives in sustainable
value chains, capacity building, water, and
energy use in buildings. WBCSD conducts
sector-specific studies on how to reduce
resource use in such areas as cement, electric
utilities, mining and minerals, mobility, tires,
and forestry. The group is led by an executive
committee featuring leaders of such compa-
nies as Toyota, DuPont, Unilever, Lafarge,
and Royal Dutch Shell.8

Member companies have implemented
profitable resource productivity to lower their
costs and reduce their environmental foot-
print. For example, AngloAmerican/ Mondi
South Africa increased the production capac-
ity of one of its pulp mills by 25 percent.
This enabled it to accommodate a 40-percent
increase in timber supply from more than
2,800 small growers, while increasing the
efficiency of using waste wood to power the
plant, decreasing the use of bleach chemicals,
and reducing the use of coal from 562 to 234
tons per day—all while significantly cutting
costs. The measures achieved reductions in:
• 2,177 tons of sulfur dioxide—a 50-per-

cent reduction;
• 509 tons of nitrogen oxide (NOX)—a 35-

percent reduction;
• 297,121 tons of carbon dioxide (CO2)—a

50-percent reduction; and
• total sulfur emissions—down approxi-

mately 60 percent. 
Energy-efficient technologies also reduced
water consumption and purchased energy.
These enabled the pulp mill to use 44 percent
less purchased energy in 2005 than in 2003.
During 2005, one mill cut its energy and
water costs by 27 percent.9

Increasingly, companies are implement-
ing eco-efficiency to drive their innovation
and enhance their competitiveness. STMicro-
electronics (ST), a Swiss-based $8.7-billion
semiconductor company, set a goal of zero net
GHG emissions by 2010 while increasing
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production 40-fold. ST’s GHG emissions
were traced to facility energy use (45 percent),
industrial process (perfluorocarbon and sul-
fur hexafluoride) emissions (35 percent), and
transportation (15 percent). The company
undertook to reduce on-site emissions by
investing in cogeneration (efficient combined
heat and electricity production) and fuel cells
(efficient electricity production).10

By 2010 cogeneration sources should
supply 55 percent of ST’s electricity, with
another 15 percent coming from fuel switch-
ing to renewable energy. ST will reduce the
need for energy supply through improved
efficiency and implement various projects
to sequester carbon. This commitment has
improved profitability. During the 1990s its
energy efficiency projects averaged a two-
year payback—a nearly 71 percent after-tax
rate of return.11

Making and delivering on this promise
has also driven ST’s corporate innovation
and increased its market share, taking the
company from the twelfth to the sixth largest
microchip maker by 2004. By the time ST
meets its commitment, it expects to have
saved almost $1 billion.12

What is true in microchip manufacturing
holds true in consumer retailing as well:
things can be done more efficiently. In Octo-
ber 2005, Wal-Mart, the world’s largest
retailer, announced a corporate commitment
to cut greenhouse gas emissions and reduce
waste, pledging to be supplied 100 percent by
renewable energy, to create zero waste, and
to sell products that sustain resources and
the environment.13

To achieve this, Wal-Mart is working with
its 60,000 plus suppliers to help them learn
how to produce “affordable sustainability,
and become more sustainable businesses in
their own right.” The company began by
reducing waste, announcing a goal of a 5-
percent reduction in overall packaging by

2013. It estimated that the impact would be
the equivalent of removing 213,000 trucks
from the road and saving about 324,000
tons of coal and 77 million gallons of diesel
fuel a year.14

Reducing packaging in the company’s Kid
Connection line of toys let Wal-Mart use
427 fewer containers to ship the same num-
ber of items, saving $2.4 million in shipping
costs, 3,800 trees, and 1,300 barrels of oil
annually. The company estimates that a sim-
ilar effort globally could save nearly $11 bil-
lion. Wal-Mart’s supply chain alone could
save $3.4 billon.15

Wal-Mart has pledged to implement an
“Ethical Supplier Initiative” and is seeking
more long-term and sustainable partnerships
with the factories that supply its stores. One
such program in a candy factory in Brazil
that lacked a system for processing, recycling,
and disposing of waste enabled the factory to
install a waste management program, which
in turn let the supplier generate $6,500 a
year in new profits.16

Wal-Mart is working with suppliers to
design more-efficient products to offer to its
customers. A partnership with the Eco-mag-
ination program of General Electric (GE)
will produce light-emitting diodes (LEDs).
LED lights last longer, produce less heat,
contain no mercury, and use significantly less
energy than other bulbs. Lighting accounts
for about one third of Wal-Mart’s electricity
use. Since 2004 Wal-Mart has invested about
$17 million in developing LED lighting sys-
tems for its own refrigerator cases in more
than 500 stores. It projects that this will save
about $3.8 million a year and reduce the
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company’s CO2 emissions by 65 million
pounds. Wal-Mart’s purchase will be suffi-
ciently large that it will bring GE’s produc-
tion costs for LED lighting down to levels
competitive with ordinary lamps.17

The company is also taking a closer look
at how some of the products on its shelves are
made, in line with WBCSD’s emphasis on
reducing the dispersion of toxic chemicals as
one component of eco-efficiency. At the
March 2007 quarterly meeting of senior man-
agement and major suppliers of Wal-Mart,
CEO Lee Scott indicated that the company
would begin phasing phthalates out of the
plastics used in children’s toys. By July, Wal-
Mart announced that it would no longer ship
infants’ toys containing these endrocrine-dis-
rupting compounds.18

A number of frameworks aim to help com-
panies use resources more efficiently. Lean
manufacturing arose from the Toyota Pro-
duction System and was popularized in the
1996 book Lean Thinking by James Womack
and Dan Jones. It emphasizes reduction in
process variability as a way to identify and
eliminate inefficiencies that reduce quality.
Waste is eliminated as a byproduct of enhanc-
ing the smoothness of the process. Similarly,
the Six Sigma system trademarked by
Motorola and fanatically implemented by
hundreds of companies seeks to cut waste
by eliminating any variability in the produc-
tion of items.19

These two systems are valuable approaches,
but management needs to understand their
limits. Manufacturers have found that both
have the drawback of inhibiting creativity.
The mental model that seeks to eliminate
any defect or deviation from a given standard
is inimical to the sort of intellectual curiosity,
tolerance for ambiguity, spirit of experimen-
tation, and appetite for risk that characterizes
great invention. Many companies now insu-
late their creative staff from the salutary dis-

cipline of Six Sigma. But once the invention
is conceived, lean manufacturing enables a
company to deliver exceptional quality,
squeeze out waste, and scale up production
to efficiently deliver a predictable product.

Lean manufacturing, as implemented by
Toyota, features an almost manic dedication
to reducing the “seven wastes” as a way to
enhance customer satisfaction. It identifies
any part of an operation that does not con-
tribute to customer satisfaction as waste,
specifically targeting product design, sup-
plier networks, and factory management. It
seeks to eliminate the production of more
items than are demanded by the customer,
the movement of people or machines, any
idle time of people or machines, the move-
ment of material or product, inefficient pro-
cessing (see Box 3–1), excess inventory of
input or product, and the need to rework or
throw out anything.20

As lean manufacturing caught on in the
United States, it was logical that it would be
combined with clean production, which is
what the U.S. Environmental Protection
Agency, the Chicago Manufacturing Center
(CMC), and others did.

CMC sponsored the GreenPlants Sus-
tainable Leadership Program to help a group
of Chicago area manufacturers implement
lean, clean, more-sustainable production, in
order to enhance the competitiveness of man-
ufacturing companies threatened by foreign
companies. Working with Natural Capital-
ism Solutions, the program helps local man-
ufacturers implement more-sustainable
production techniques as the basis for retain-
ing globally competitive manufacturers in
the Chicago area. The 84 CMC clients sur-
veyed in fiscal 2004 reported that they hired
194 people for newly created jobs, saved 527
jobs, and did not lay off anyone due to
improvements.21

PortionPac Chemical Corporation is using
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CMC’s program to develop sustainable clean-
ing systems. The cleaning industry has tradi-
tionally wasted energy in manufacturing,
shipping, and disposing of cleaning formula-
tions that were 90 percent water; these were

shipped in steel pails and multigallon drums
that were then discarded. Many cleaning for-
mulations being used were extremely haz-
ardous, and few janitors understood how to
apply the solutions correctly. To address these
problems, PortionPac Chemical Corporation
was founded in 1964 to eliminate the water
and instead ship small plastic packets of con-
centrated, portion-controlled solutions. Por-
tionPac helped Boeing reduce costs and
simplify its cleaning process by reducing a
thousand different brands of cleaning prod-
ucts to just 10, with PortionPac products as
3 of those 10.22

PortionPac has gained market share
because of its sustainability campaign. It has
also shifted its business model to sell cus-
tomers the service of a cleaner facility, in
addition to selling chemicals that others can
use. In 1999, the company helped schools in
Tacoma, Washington, save 627,000 hours
of labor, including moving drums around,
and $102,000 in chemical purchases by
implementing this system. Now more than
7,000 schools have signed on to Portion-
Pac’s set cost fee, which includes the clean-
ing products the schools need plus proper
education on how to clean, proper mixing,
and safe usage. PortionPac works with cor-
rectional facilities, schools, hotels, hospitals,
and industrial plants to limit the number of
products and ensure proper usage.23

The company has also helped such clients
as Cornell University earn Leadership in
Environmental and Energy Design (LEED)
certification from the U.S. Green Building
Council by using PortionPac’s Green
Seal–certified products. Dale Walters, Gen-
eral Manager of Facilities Operations at Cor-
nell, notes that “over time, Cornell saved
costs by using the right amount of product
and going from twenty cleaning products
to four. It also reduced safety risks involved
with handling chemicals. When we sought to
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A Wall Street Journal article exploring why Toy-
ota was outcompeting Detroit and its suppli-
ers stated that the Japanese manufacturer was
able to “produce vehicles with one-third the
defects of mass-produced cars using half the
factory space, half the capital, and half the
engineering time. Elements of lean
production, such as ‘just-in-time’ shipments of
supplies, are familiar to most U.S. manufactur-
ers. But adapting the whole Toyota system,
and the cultural changes that go with it, has
proven difficult for many American
companies.”

The article tells one of the classic Toyota
stories of an engineer making wasteful
reliance on expensive high technology look
silly. Painting processes are one of the auto
industry’s more polluting activities.

Armed with a $12 dryer from a
discount store, Mr. Oba proved to engineers
from Michigan’s Summit Polymers Inc. that
their $280,000 investment in sleek robots
and a paint oven to bake the dashboard
vents they produce actually was undermin-
ing quality and pushing up costs. The fancy
equipment took up to 90 minutes to dry
the paint and in the bargain caused quality
flaws because parts gathered dust as they
crept along a conveyor.

Mr. Oba’s hair dryer did the job in less
than three minutes. Chastened, Summit’s
engineers replaced their paint system with
some $150 spray guns and a few light bulbs
for drying and integrated the painting into
the final assembly process. Family-owned
Summit cut its defect rate to less than 60
per million parts from 3,000 per million.

Source: See endnote 20.

Box 3–1.The Robot Versus 
the Hair Dryer

          



create LEED certified buildings, we worked
with PortionPac to establish a green house-
keeping strategy.” Walters reports that “Por-
tionPac products reduced chemical waste
through both the proper use of cleaning
chemicals and the sheer reduction of pack-
aging (small packets versus large jugs or plas-
tic containers). PortionPac products are a
main component of our sustainable cleaning
strategy.” By helping organizations find bet-
ter ways to motivate their janitors and clean
their facilities, while reducing the use of
chemicals, PortionPac is winning contracts
and expanding its business.24

Cradle to Cradle:
Extending a Product’s Life 

“Cradle to cradle” is a concept introduced by
Walter Stahel more than 25 years ago in
Europe. In 1976, as Director of a project on
product life extension at Battelle research
laboratories in Geneva, Stahel embarked on
a program to return products to useful lives.
He analyzed cars and buildings on micro-
economic and macroeconomic bases and con-
cluded that every extension of product life
saved enormous amounts of resources in con-
trast with turning virgin material into a new
product, and it also substituted the use of peo-
ple for the expenditure of energy.25

Stahel found that 75 percent of industrial
energy use was due to the mining or pro-
duction of such basic materials as steel and
cement, while only about 25 percent was
used to make the materials into finished goods
like machines or buildings. The converse rela-
tionship held for human labor: three times as
much labor was used to convert materials
into higher value-added products as in the
original mining. He suggested that increasing
the kinds of businesses that recondition old
equipment as opposed to those that convert
virgin resources into new goods would sub-

stitute labor for energy. And he pointed out
that such work could be conducted in small
workshops around the country where the
products that needed rebuilding were
located—something like car repair shops that
are located in every village. This sort of job
creation would address both unemployment
and resource waste.26

In the early 1990s Walter Stahel, by then
widely recognized in Europe as a founder of
the new sustainability movement, proposed
that sustainability rests on five pillars, each of
which is essential for the survival of humans
on Earth. None of these pillars is a higher pri-
ority, he observed, or subject to tradeoffs. Sta-
hel’s pillars roughly mirror the history of the
sustainability movement.

The first pillar is the conservation of nature
as the underpinning of a prosperous economy.
This involves the need to preserve intact
ecosystems as the basis of all life-support sys-
tems. It applies to such planetary systems as
a stable climate or the ability of the oceans to
support life, as well as to local carrying capac-
ities and the ability of regions to assimilate
waste. The second pillar is the need to pre-
serve individual health and safety that may be
jeopardized by economic activities. This seeks
to limit toxicity and pollution by such things
as heavy metals and endocrine disruptors.

The first two pillars form the domain of the
original environmental movement. They are
characterized by command-and-control leg-
islation and by minimalist compliance by
industry. They tend to be dominated by tech-
nical experts and agency bureaucrats. This
approach to protecting the environment costs
money and created the belief that environ-
mental protection, actually the basis of
durable prosperity, is incompatible with eco-
nomic success.

The third pillar adds resource productiv-
ity, innovation, and entrepreneurship to the
sustainability approach. It assumes a Factor
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Ten increase in efficiency as the way to fore-
stall such threats as climate change and the
loss of ecosystems. This is the approach of
eco-efficiency in industrial as well as devel-
oping countries.

Stahel argues that implementing the first
three pillars is the basis of a sustainable econ-
omy. But, he says, “a sustainable economy is
only part of the objective to reach a sustain-
able society. A distinct border-line exists there-
fore after these first three pillars, which
separates techno-economic issues from soci-
etal ones. The coming ‘Quest for a Sustain-
able Society’ must be much broader and
include social and cultural issues.”27

Thus the fourth pillar adds social ecology
to the mix. This is the first element of the
human dimension of sustainability and
includes, in Stahel’s words, “peace and human
rights, dignity and democracy, employment
and social integration, security and safety,
the constructive integration of female and
male attitudes. Key words here are: the com-
mons, ‘prisoners’ dilemma’, sharing and car-
ing, barter economy.”28

The fifth pillar Stahel calls cultural ecology.
This encompasses how different cultures view
the concept of sustainability and how to
achieve it. It includes attitudes toward risk-
taking and a sense of national heritage. For
example, American engineers may see a good
business case for eliminating waste, but the
Japanese have an almost visceral distaste for
waste. It offends them. The fifth pillar
includes the critical aspects of corporate cul-
ture, whereby, for example, in 1995 DuPont
called for 100-percent yield rather than zero
waste. This pillar also considers the human
part of the equation, such as whether people
should be retrained rather than fired. 

The First Industrial Revolution, the fore-
runner of modern manufacturing, arose at a
time in history when there were relatively few
skilled people to run the new machines that

were revolutionizing production. There was
an apparent abundance of nature and its
services. Profit-maximizing capitalists “econ-
omized on their scarce resource” (people)
and substituted the use of natural resources
and ecosystem services (the ability to spew
pollution into the air that everyone breathes
and pour wastes into rivers) to drive profits.
From this the modern world was born. This
transformation enabled a Lancashire weaver
to spin 200 times as much fabric on the
new machines as his predecessor did on a
spinning wheel.29

The Holy Grail of prosperity was believed
to be labor productivity, and indeed still today
people believe that increasing labor produc-
tivity will increase well-being—as if the goal
of the economy is one person doing all the
work and everyone else out of work. But in
today’s world of relative scarcity, the tables are
turned. About 10,000 more people arrive
on Earth every hour, and every major ecosys-
tem is in peril. Greater use of ecosystem ser-
vices impoverishes everyone, and people need
work. Yet the whole mental model of how to
run the economy is based on the 200-year-old
perception of the basis of prosperity: penal-
ize the use of people, subsidize the use of
resources, and increase labor productivity.30

Stahel describes how in 1993, as U.S.
companies faced hard times, the corporate
world made heroes of such restructurers as
Al Dunlap and Jack Welch. Dunlap, in the
name of “creating shareholder value” gained
the nickname Chainsaw Al: in 20 months as
CEO of Scott Paper, he devastated the 115-
year-old company by terminating 11,000
people—35 percent of the labor force—
including 71 percent of the staff at corporate
headquarters. He, of course, made enor-
mous personal gain. His counterpart at GE,
dubbed Neutron Jack Welch, cut GE
employment from 380,000 to 208,000.31

The logic of capitalism, the greatest known
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system in human history for the creation of
wealth, has not changed. But the relative
scarcities have. In today’s world, the recipe for
prosperity is to encourage, as Stahel has out-
lined, the use of people and to penalize the
use of resources.

Stahel describes how, also in the early
1990s, Honda used its workers to maintain
and repair its own machines rather than suf-
fer layoffs that would damage worker morale
and lead to work stoppages. Increasingly,
European and Japanese policymakers are con-
sidering the approach of tax shifting: elimi-
nating taxes on employment and income,
things people want more of, and replacing
them with taxes on pollution and depletion
of resources, things the world wants less of.32

Stahel cautions that of the five pillars,
social and cultural ecology are the weakest
underpinnings. To the extent that the social
fabric breaks down, the other pillars soon
collapse. The current focus on eco-efficiency,
clean production, green products, and the use
of technology to implement sustainability are
necessary, but it is equally important to con-
sider the human dimension, including such
issues as meaningful employment, sustain-
able development, and enabling people to
achieve their full potential.

Sustainability, Stahel notes, has little appli-
cation in the short term. Its value is as a
vision. He tells the story of the three stone-
cutters who are asked what they are doing.
One says that he is putting in his eight hours.
The second replies that he is cutting this
limestone into blocks. The third answers that
he is building a cathedral. Sustainability, says
Stahel, is the cathedral we are all creating.33

Following Nature’s Lead

Biomimicry, the conscious emulation of life’s
genius, is an even more profound approach
to making manufacturing sustainable. Janine

Benyus, author of the groundbreaking book
Biomimicry, asks the simple question, How
would nature do business? She points out
that nature delivers a wide array of products
and services, but very differently from the way
humans do. Nature, for example, runs on
sunlight, not high flows of fossil energy. It
manufactures everything at room tempera-
ture, next to something that is alive. It makes
very dangerous substances, as anyone who has
been in proximity to a rattlesnake knows well,
but nothing like nuclear waste, which remains
deadly for millennia. It creates no waste,
using the output of all processes as the input
to some other process. Nature shops locally
and creates beauty. Buckminster Fuller once
pointed out that “When I am working on a
problem I never think about beauty. I only
think about how to solve the problem. But
when I have finished, if the solution is not
beautiful, I know it is wrong.”34

The discipline of biomimicry takes nature’s
best ideas as a mentor and then imitates these
designs and processes to solve human prob-
lems. Dozens of leading industrial compa-
nies—from Interface Carpets and AT&T to
3M, Hughes Aircraft, Arup Engineers,
DuPont, General Electric, Herman Miller,
Nike, Royal Dutch Shell, Patagonia, SC John-
son, and many more—use the principles of
biomimicry to drive innovation, design supe-
rior products, and implement production
processes that cost less and work better. (See
Box 3–2.)35

Biomimicry invites innovators to turn to
the natural world for inspiration, then eval-
uate the resulting design for adaptiveness in
the manufacturing process, the packaging,
all the way through to shipping, distribu-
tion, and take-back decisions. It ensures that
the energy used, production methods chosen,
chemical processing, and distribution are part
of a whole system that reduces materials use,
is clean and benign by design, and eliminates
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the costs that last century’s technologies
imposed on society and the living world.36

EcoCover Limited of New Zealand used
the concept that in nature there is no waste—
the output of all processes is food for some
other process—to develop an organically cer-
tified, biodegradable mulch mat to substi-
tute for black plastic sheeting used in
agriculture to prevent moisture loss and weed
growth. Using shredded waste paper that
would otherwise have gone to landfill, bound
together with fish waste, the material is pro-

duced by previously unemployed people.37

The product uses waste to improve soil
productivity, conserve soil moisture, and cut
water use. It cuts the use of chemical fertil-
izers, pesticides, and herbicides that conta-
minate soil and groundwater. It reduces
weeds; increases plant growth, quality, and
yield; and keeps paper and fish waste out of
landfills. The cover is left in the soil as
improved organic and nutrient content. This
is not recycling. It is “upcycling” waste back
into productive soil.38
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Industrialist Ray Anderson, chair of the billion-
dollar-a-year carpet company Interface, tells the
story of the creation of his product Entropy. David
Oakey, the head product designer of Interface,
sent his design team into the forest with the
instruction to find out how nature would design
floor covering.“And don’t come back,” he in-
structed,“with leaf designs—that’s not what I
mean. Come back with nature’s design principles.”

So the team spent a day in the forest, studying
the forest floor and streambeds until they finally
realized that it is total chaos there: no two things
are alike, no two sticks, no two stones, no two
anything....Yet there is a pleasant orderliness in
this chaos.

They returned to the studio and designed a car-
pet tile such that no two tiles have the same face
design. All are similar but all are different. Inter-
face introduced the product into marketplace as
Entropy, and in 18 months the design was at the
top of best-seller list. This was faster than any
other product in the company’s history. How 
different is that from the prevailing industrial 
paradigm of every mass-produced item? A typical
industrial product must be cookie-cutter the same.

The advantages of Entropy were astonishing:
almost no waste and off quality in production.
The designers could not find defects in the delib-
erate imperfection of having no two tiles alike.
Installers could put the carpet in quickly without
having to take time to get the pile net all running
uniformly. They could take tiles from the box as

they came and lay them randomly, the more ran-
dom the better—like a floor of leaves.The user
can replace individual damaged tiles without the
“sore thumb effect” that comes with precision
perfection and uniformity and can rotate tiles just
like tires on cars in order to extend useful life.
Moreover, dye lots now merged indistinguishably,
which means sellers do not have to maintain an
inventory of individual dye lots waiting to be used.

Yet one wonders: could there be more to
explain the success of entropy? Perhaps there is.

A speaker on an environment lecture circuit
begins every speech by having her audience close
their eyes and picture that ideal comfort zone of
peace and repose, of solitude, creativity, security—
that perfect place of comfort. She then asks, how
many of you were somewhere indoors? Almost
no one ever raises their hand. This quality has a
name, biophilia—humans gravitate to nature for
the perfect comfort zone.

And somehow, subliminally, Entropy seems to
bring the outdoors indoors. That is its real appeal.

Entropy is made with recycled content in a
climate-neutral factory; 82 of Interface’s products
are now designed on the principle of no two
alike.These represent 52 percent of Interface’s
sales. Using principles like waste minimization
and biomimicry has enabled Interface to bring
the company’s CO2 emissions to roughly 10 per-
cent of their 1996 levels.

Source: See endnote 35.

Box 3–2. Biomimicry and Carpets

       



The humble abalone sits in the Pacific
Ocean and in seawater and creates an inner
lining immediately next to its body that is
twice as strong as the best ceramics that
humans can make using very high tempera-
ture kilns. The overlapping brick-like struc-
ture of the seashell makes it very hard to
crack, protecting the abalone from sea otters
and the like. Dr. Jeffrey Brinker’s research
group at Sandia Labs found out that the iri-
descent mother-of-pearl lining of the abalone
self-assembles at the molecular level when
the animal excretes a protein that causes sea
water to deposit out the building blocks of the
abalone’s beautiful shell.39

The researchers mimicked the manufac-
turing process of the mollusk to create min-
eral/polymer layered structures that are
optically clear but almost unbreakable. This
evaporation-induced, low-temperature
process enables the liquid building blocks to
self-assemble and harden into complex
“nano-laminate” structures. The bio-com-
posite materials can be used as coatings to
toughen windshields, airplane bodies, or
anything that needs to be lightweight but
fracture-resistant.40

Companies are using biomimicry to match
not only the form of natural products but also
the function of larger ecosystems. In July
2007, Toyota Motor Corporation announced
plans to increase the sustainability of its pro-
duction operations. The Tsutsumi Prius pro-
duction plant will add a 2-megawatt solar
electric array. It will also paint some of its exte-
rior walls and other surfaces with a photo-cat-
alytic paint that breaks down airborne NOX
and sulfur oxides. This will do as much to
clean the air as surrounding the plant with
2,000 poplar trees would have.41

The plant’s impressive biomimicry pro-
gram is coupled with a strong foundation of
eco-efficiency. The plant is installing innov-
ative assembly-line technology and further

streamlining current production systems such
as the Global Body Line and Set Parts System
to greatly improve both productivity and
energy efficiency. By 2009, the plant is
expected to achieve an annual CO2 reduction
effect of 35 percent.42

The practice of using nature as model,
measure, and mentor lies at the heart of the
change in the industrial mental model that will
be essential if humans are to survive. Nature
runs a very rigorous, 3.8-billion-year-old test-
ing laboratory in which products that do not
work are recalled by the manufacturer. As
Janine Benyus says: “Failures are fossils, and
what surrounds us is the secret to survival.”43

The First Industrial Revolution was based
on brute force manufacturing processes that
inefficiently heat, beat, and treat massive
amounts of raw materials to produce a throw-
away society. The next Industrial Revolution
will rise upon the elegant emulation of life’s
genius, a survival strategy for the human race,
and a path to a sustainable future. “The more
our world looks and functions like the natural
world,” Benyus notes, “the more likely we are
to endure on this home that is ours, but not
ours alone.”44

Riding the New Wave 
of Innovation

Business success in a time of technological
transformation demands innovation. Since
the First Industrial Revolution, there have
been at least six waves of innovation (see Fig-
ure 3–1), each shifting the technologies that
underpin economic prosperity. In the late
1700s textiles, iron mongering, water-power,
and mechanization enabled modern com-
merce to develop.45

The second wave saw the introduction of
steam power, trains, and steel. In the 1900s,
electricity, chemicals, and cars began to dom-
inate. By the middle of the twentieth century
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it was petrochemicals and the space race,
along with electronics. The most recent wave
of innovation brought computers and ushered
in the digital or information age. As the
Industrial Revolution plays out and
economies move beyond iPods, older indus-
tries will suffer dislocations unless they join the
increasing number of companies implement-
ing the array of sustainable technologies that
are making up the next wave of innovation.46

Perhaps the tipping point in corporate
movement to greener production came when
General Electric announced Eco-magination.
As part of the initiative, GE board chairman
Jeffrey Immelt promised to double the com-
pany’s investment in environmental tech-
nologies to $1.5 billion by 2010. He also
announced that GE would reduce the com-
pany’s greenhouse gas emissions 1 percent by
2012; without action, emissions would have
risen 40 percent. Immelt stated: “We believe
we can help improve the environment and
make money doing it.”47

Critics charged that GE was greenwashing,
simply labeling some of its existing products
as green and changing very little. Hypocrisy,

however, is often the first step to real change.
A little less than a year after the campaign’s
launch, Immelt announced that his green-
badged products had doubled in sales over the
prior two years, with back orders for $50 bil-
lion more, blowing away his initial prediction
of $12 billion in sales by 2010. Over the
same time frame, the rest of GE products
had increased in sales only 20 percent. GE also
announced that it had reduced its GHG emis-
sions by 4 percent in 2006, dwarfing its 2012
target of 1 percent.48

Companies that increase resource pro-
ductivity and implement sustainable produc-
tion strategies such as biomimicry and cradle
to cradle, especially in the context of a broader
whole-system corporate sustainability strategy,
improve every aspect of shareholder value.
What constitutes shareholder value? What
enhances it?

Traditionally, the “bottom line” measured
whether a company was profitable. More
recently, a company’s profits and stock value
had to increase over the next quarter or the
firm was considered unworthy of investment.
This highly questionable metric is so incom-

WWW.WORLDWATCH.ORG 43

STATE OF THE WORLD 2008

Rethinking Production

1785 1845 1900 1950 1990 2020

In
no

va
tio

n

1st Wave

2nd Wave

3rd Wave

4th Wave

5th Wave

6th Wave

Iron
Water power
Mechanization

Textiles
Commerce

Steam power
Railroad

Steel
Cotton

Electricity
Chemicals
Internal

combustion engine

Petrochemicals
Electronics
Aviation
Space

Digital networks
Biotechnology

Software
information
technology

Sustainability
Radical resource

productivity
Whole system design

Biomimicry
Green chemistry
Industrial ecology
Renewable energy

Green nanotechnology

Source: Natural Edge

Figure 3–1. Waves of Innovation

    



patible with management of an enterprise for
long-term value that even the Financial
Accounting Standards Board has undertaken
to rewrite financial reporting to encourage
alternatives to such short-sighted behavior.
(See also Chapter 2.)49

Sustainability advocates have urged com-
panies to manage a “triple bottom line”:
achieve profit but also protect people and
the planet. While this is a tempting formula-
tion, it has had the effect of bolting concern
for the environment and social well-being
onto companies as cost centers that reduce the
traditional measure of profit. A much more
useful approach is that of the “integrated
bottom line.” This recognizes that profit is a
valid metric, but only one of many that give
a company enduring value.50

Other aspects of shareholder value include
enhanced financial performance from energy
and materials cost savings in industrial
processes, facilities design and management,
fleet management, and operations. Reduced
risk is another key point to consider, tied to
insurance access and cost containment, legal
compliance, reduced exposure to increased
carbon regulations and price, and reduced
shareholder activism. Finally, core business
value is enhanced through:
• sector performance leadership;
• greater access to capital; 
• first-mover advantage;
• improved corporate governance;
• the ability to drive innovation and retain

competitive advantage;
• enhanced reputation and brand develop-

ment;

• increased market share and product differ-
entiation;

• ability to attract and retain the best talent;
• increased employee productivity and health;
• improved communication, creativity, and

morale in the workplace;
• improved value chain management; and
• better stakeholder relations.

The validity of this management approach
is borne out by a recent report from Goldman
Sachs, which found that companies that are
leaders in environmental, social, and good
governance policies have outperformed the
MSCI world index of stocks by 25 percent
since 2005. Seventy-two percent of the com-
panies on the list outperformed their indus-
try peers.51

It is daunting to realize that achieving a
sustainable society will require changing how
we manufacture and deliver all our products
and services. But the evidence increasingly
shows that companies taking a leadership
role in using resources more efficiently, in
redesigning how they make products, and in
managing their operations to enhance peo-
ple and intact ecosystems have found a bet-
ter way to make a bigger profit. Solving the
challenges of implementing a transition to a
sustainable society can unleash the biggest
economic boom since the space race. There
has never been a greater opportunity for
entrepreneurs to do well by doing good and
for communities to enhance energy security,
improve the quality of life, and enable peo-
ple to join the transition to a more sustain-
able future.
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In a small apartment in the sprawling suburbs
of Mumbai, the financial capital of India, 35-
year-old George Varkey wakes at dawn to
the sound of his newborn baby’s uneven
breathing. Already the apartment is hot and
humid, the air stirred rather than cooled by
small electric fans. His wife, Binnie, is prepar-
ing breakfast. His elderly parents, four-year-
old son, and younger brother are all still in
bed. George is keen to be ready early. Today
a news team from the BBC in London is
coming to visit.1

George’s apartment has three rooms and
a tiny kitchen. The modern apartment block
has running water and electric power. There
is a small fridge in the kitchen and a TV in
every other room. The family’s latest acqui-
sition is a DVD player. Outside is George’s
Suzuki sedan, essential to his small advertis-
ing business. He takes home 55,000 rupees
(a little under $1,200) a month. Together
with his brother’s earnings as a mechanic and

his wife’s part-time nursing, the family lives
reasonably well on just over 1 million rupees
($24,000) a year, well above the average
household income in India of $3,000 a year.2

George and his family are part of a rapidly
growing consumer market—India’s “bird of
gold.” In the last two decades, household
income has roughly doubled. In the next
two decades, average incomes are expected to
triple. By 2025 India will be the fifth largest
consumer market in the world, surpassing
even Germany in terms of overall spending.
On a per capita basis, however, India will
still be poor. Each person will still spend on
average less than 50,000 rupees, a little over
$1,000, a year. Yet in only 20 years the share
of the population classified as “deprived” will
be more than halved—from 54 percent today
to 22 percent by 2025. And this is in spite of
the fact that by then India will nearly have
passed China to become the most populous
nation on Earth.3
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Someone who might benefit from this
economic “miracle” is 26-year-old Vidya
Shedge, another participant in the BBC pro-
gram. Vidya lives with 10 members of her
family in a single room in the considerably
poorer outskirts of Mumbai. There is no run-
ning water, no fridge, and no DVD player.
But they do now have electricity—enough to
burn three incandescent lightbulbs and a
couple of fans during the hottest part of the
day. Vidya’s ambition is to save enough from
her 7,500 rupees ($160) a month job in a
bank to afford a car. She, too, is looking for-
ward to her visit from the BBC. They want
to talk to her about “carbon footprints.”

Perhaps surprisingly, both George and
Vidya already know something about climate
change. They understand that human activ-
ities are responsible for global warming.
George has even discussed what his household
can do to reduce their carbon emissions.
Every room in the apartment has energy-
efficient lightbulbs. A little more surprisingly,
and in spite of believing that the industrial
world must lead the way, both George and
Vidya are relatively optimistic that something
can be done to halt climate change. 

A recent international survey confirms
these counterintuitive findings. In June 2007
the HSBC Bank published a Climate Confi-
dence Index. People in India showed the
highest level of concern about climate
change—60 percent of respondents placed it
at the top of their list of concerns—the high-
est commitment to change (alongside Brazil),
and the highest level of optimism that soci-
ety will solve this problem. Skepticism and
intransigence, it seems, are mainly the domain
of industrial nations. The United States and
the United Kingdom scored lowest on com-
mitment. France and the United Kingdom
scored lowest on optimism. India’s optimism
in finding solutions is driven in particular by
the younger age groups. A whole new gen-

eration of Indians see hope in the future.4
Justifying that hope will not be easy. For

George’s family, life has clearly improved
since his parents’ generation. And yet his
standard of living—measured in conventional
terms—is modest at best. Vidya’s family has
a massive hill to climb. Eleven people living
in one small room with a combined income
of $16 a day is a level of poverty long con-
signed to history in the West. So how is it
going to be possible for George, Vidya, 1
billion other Indians, and great numbers of
Chinese (not to mention people in Africa,
Latin America, and the rest of Southeast Asia)
to achieve the standard of living taken for
granted in the United States—and still “solve
the problem” of climate change? 

How can a world of finite resources and
fragile environmental constraints possibly
support the expectations of 9 billion people
in 2050 to live the lifestyle exemplified for so
long by the affluent West? That is the chal-
lenge that guides and frames this chapter.5

The Math of Sustainability
Broadly speaking, the impact of human soci-
ety on the environment is determined by the
number of people on the planet and the way
in which they live. The math of the relation-
ship between lifestyle and environment is
pretty straightforward. It was set out several
decades ago by Paul Ehrlich of Stanford Uni-
versity and has been explored in detail in
many other places since. In essence, the les-
son is simple. Reducing the overall impact that
people have on the environment can happen
in only a limited number of ways: changing
lifestyles, improving the efficiency of tech-
nology, or reducing the number of people on
the planet.6

The question of population is clearly crit-
ical. Population is one of the factors that
“scales” humanity’s impact on the planet.
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Another is the expectations and
aspirations of the increasing pop-
ulation. This chapter focuses pri-
marily on the latter. But a simple
example based on George and
Vidya’s carbon footprints helps
illustrate the relationship. 

In George’s household, the
carbon footprint is around 2.7
tons of carbon dioxide (tCO2) per
person. In Vidya’s, it is less than
a fifth of this, under 0.5 tCO2 per
person. (The average carbon foot-
print in India is 1 tCO2 per per-
son.) The difference is mainly due
to the different level and pattern
of consumption in the two house-
holds, since the efficiency of tech-
nology providing goods and
services is pretty much the same.
Basically, George’s household enjoys a much
higher standard of living in conventional
terms. If India’s 1 billion people all lived as
George does now, that country would have
moved from fifth place in the list of carbon
emitters in 2004 to third, below only the
United States and China. (See Table 4–1.)
Their personal carbon footprints would still
be low by western standards, however.7

The technological efficiency of providing
goods and services is higher in the European
Union (EU) and the United States than it is
in India. All other things being equal, then,
this should lower the carbon footprint in
industrial nations. So huge regional dispari-
ties in per capita footprint are almost entirely
due to the pattern and level of consump-
tion—to differences in lifestyle.

Clearly, western nations have been the key
driver of climate change so far. Between 1950
and 2000, the United States was responsible
for 212 gigatons of carbon dioxide, whereas
India was responsible for less than 10 percent
as much. So it is clear that the richest people

on the planet are appropriating more than
their fair share of “environmental space.” Yet
this lifestyle is increasingly what the rest of the
world aspires to.8

Much is made of efficiency improvements.
And some relative improvements in the car-
bon intensity of growth are evident in some
countries. (See Figure 4–1.) But these gains
are slow at best, and in China they have been
reversed in recent years. This is one reason
that China’s carbon dioxide emissions recently
surpassed those of the United States. Across
the world as a whole, greenhouse gas emis-
sions grew by 80 percent between 1970 and
2004 and could double again by 2030.9

In summary, any gains in technological
efficiency are simply being swamped by the
sheer scale of rising aspirations and an increas-
ing population. If everyone in the world lived
the way Americans do, annual global CO2
emissions would be 125 gigatons—almost
five times the current level—by the middle of
the century. In stark contrast, the Intergov-
ernmental Panel on Climate Change has esti-
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Country CO2 Emissions 
or Region Population Emissions per Person

(million) (million tons) (tons of CO2)
United States 294 5,815 19.8
China 1,303 4,762 3.7
Russia 144 1,553 10.8
Japan 128 1,271 10.0
India 1,080 1,103 1.0
Germany 83 839 10.2
United Kingdom 60 542 9.1
France 62 386 6.2
Bangladesh 139 35 0.3
European Union
(15 countries) 386 3,317 8.6

World 6,352 26,930 4.2

Source: See endnote 7.

Table 4–1. Population and Carbon Dioxide 
Emissions, Selected Countries, 2004

       



mated that the world needs to reduce global
emissions by as much as 80 percent over
1990 levels by 2050 if “dangerous anthro-
pogenic climate change” is to be averted.
This would mean getting global emissions
below 5 gigatons and reducing the average
carbon footprint to well under 1 ton per per-
son, lower than it now is on average in India.10

This challenge clearly calls for an exami-
nation of assumptions about the way people
live. What is it that drives and frames people’s
aspirations for the “good life”? What lies
behind the runaway aspirations that seem so
unstoppable in the West and are rapidly
becoming the object of desire in every other
nation?

The “Science of Desire” 
In the conventional economic view, con-
sumption is the route to human well-being.
The more people have, the better off they are
deemed to be. Increasing consumption leads
to improved well-being, it is claimed.

This view goes a long way toward explain-
ing why the pursuit of the gross domestic

product (GDP) has
become one of the
principal policy objec-
tives in almost every
country. Rising GDP
symbolizes a robust and
thriving economy,
more spending power,
richer and fuller lives,
increased family secu-
rity, greater choice, and
more public spending.
The rise of India’s “bird
of gold,” its consumer
class, is heralded in
financial markets with
huge delight. China’s
vigorous economy has

led to an equally striking sense of market
optimism.11

Economics has remained almost willfully
silent, however, on the question of why peo-
ple value particular goods and services at all.
The “utilitarian” model has become so widely
accepted that most modern economic text-
books barely even discuss its origins or ques-
tion its authenticity. The most that economists
can say about people’s desires is what they
infer from patterns of expenditure. If the
demand for a particular automobile or house-
hold appliance or electronic device is high, it
seems clear that consumers, in general, pre-
fer that brand over others. Their reasons for
this remain opaque within economics.12

Fortunately, other areas of research—such
as consumer psychology, marketing, and
“motivation research”—have developed a
somewhat richer body of knowledge. This
“science of desire” has mainly been dedi-
cated to helping producers, retailers, mar-
keters, and advertisers design and sell products
that consumers will buy. Little of the research
concerns itself explicitly with the environ-
mental or social impacts of consumption.
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Indeed, some of it is downright antithetical
to sustainability. But its insights are extremely
valuable for a proper understanding of con-
sumer motivation.13

For a start, it is immediately clear that
consumption goes way beyond just satisfying
physical or physiological needs for food, shel-
ter, and so on. Material goods are deeply
implicated in individuals’ psychological and
social lives. People create and maintain iden-
tities using material things. “Identity,” claim
consumer researchers Yiannis Gabriel and
Tim Lang, “is the Rome to which all theories
of consumption lead.” People narrate the
story of their lives through stuff. They cement
relationships to others with consumer arte-
facts. They use consumption practices to
show their allegiance to certain social groups
and to distinguish themselves from others.14

It may seem strange at first to find that sim-
ple stuff can have such power over emotional
and social lives. And yet this ability of human
beings to imbue raw stuff with symbolic
meaning has been identified by anthropolo-
gists in every society for which records exist.
Matter matters to people. And not just in
material ways. The symbolic role of mere
stuff is borne out in countless familiar exam-
ples: a wedding dress, a child’s first teddy
bear, a rose-covered cottage by the sea. The
“evocative power” of material things facilitates
a range of complex, deeply ingrained “social
conversations” about status, identity, social
cohesion, and the pursuit of personal and
cultural meaning.15

Material possessions bring hope in times of
trouble and offer the prospect of a better
world in the future. In a secular society, con-
sumerism even offers some substitute for reli-
gious consolation. Recent psychological
experiments have shown that when people
become more aware of their own mortality,
they strive to enhance their self-esteem and
protect their cultural worldview. In a con-

sumer society, this striving has materialistic
outcomes. It is almost as though people are
trying to hold their existential anxiety at bay
by shopping.16

At a recent Consumer Forum organized
for the Sustainable Consumption Round-
table in the United Kingdom, people were
asked to talk about their hopes and fears
for the next decade or so. They spoke about
their desire to do well for their children and
grandchildren. There was a strong wish to
live in safe, sociable communities. People
expressed spontaneous concern about oth-
ers, about poverty in the developing world,
and—without being told the interests of the
sponsors—about the environment: climate
change, resource scarcity, recycling. Shot
through these expressions of concern, how-
ever, like a light relief, were recurrent, per-
sistently materialist themes: big houses, fast
cars, and holidays in the sun. Getting on
and getting away pervades narratives of
lifestyle success.17

This deep reliance on material goods for
social functioning is not unique to the west-
ern world. George and Vidya also say they
want to see a good future for their children.
They want to do well and be seen to do well
among their peers. Just below the surface,
these aspirations are cashed out in broadly
western terms. Vidya’s overriding ambition is
to afford a car. For the first time in their
lives, George and Binnie are planning a hol-
iday outside India. Getting on and getting
away means as much there as it does in Lon-
don, Paris, New York, and Sydney.18

Very similar values and views are clearly
discernible in China, Latin America, and
even parts of Africa. The consumer society
is now in effect a global society—one in
which, to be sure, there are still “islands of
prosperity, oceans of poverty,” as Indian
ecologist Madhav Gadjil puts it. But one in
which the evocative power of material goods
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increasingly creates the social world and
provides the dominant arbiter of personal
and societal progress.19

The Paradox of Well-being 
In the conventional view, the recipe for
progress is simple: the more people consume,
the happier they will be. A close look at what
motivates consumers uncovers a whole range
of factors—family, friendship, health, peer
approval, community, purpose—known to
have a strong correlation with reported hap-
piness. In other words, people really do con-
sume in the belief that it will deliver friends,
community, purpose, and so on. But there is
a paradox at work here that at one level is
tragic. People have a good grasp of the things
that make them happy but a poor grasp of how
to achieve these things. The assumption that
more and more consumption will deliver more
and more well-being turns out to be wrong.20

Using data collected in the World Values
Survey, Ronald Inglehart and Hans-Dieter
Klingemann examined the hypothesis that
happiness (or life satisfaction) is linked to
income growth. The good news is that the
equation just about works for George and
Vidya. There is an increasing trend in life
satisfaction at lower levels of income. (See Fig-
ure 4–2.) The bad news is that the relation-
ship will begin to diminish as their incomes
rise further. Across most industrial countries
there is at best only a weak correlation
between increased income and reported hap-
piness. And in countries with average incomes
in excess of $15,000, there is virtually no
correlation between increased income and
improved life satisfaction.21

The same paradox is found within indi-
vidual nations over time. Real income per
head has tripled in the United States since
1950, but the percentage of people reporting
themselves to be very happy has barely

increased at all—in fact, it has declined since
the mid-1970s. In Japan, there has been lit-
tle change in life satisfaction over several
decades. In the United Kingdom, the per-
centage reporting themselves very happy
dropped from 52 in 1957 to 36 today.22

Some key aspects of people’s well-being, far
from improving, appear to have declined in
western nations. Rates of depression have
been doubling every decade in North Amer-
ica. Fifteen percent of Americans age 35 have
already experienced a major depression. Forty
years ago, the figure was only 2 percent. One
third of people in the United States now expe-
rience serious mental illness at some point in
their lives, and almost half of these will suffer
from a severe, disabling depression. During any
single year, about 6 percent of the population
will suffer from clinical depression; suicide is
now the third most common cause of death
among young adults in North America.23

Teasing out the underlying causes of this
unhappiness is not particularly easy. But there
are two fairly compelling sets of data sug-
gesting that consumerism itself is partly to
blame. The first set suggests a negative cor-
relation between materialistic attitudes and
subjective well-being. Philosopher Alain de
Boton has shown how an unequal society
leads to high levels of “status anxiety” in its
citizens. Psychologist Tim Kasser and his col-
leagues have shown how people with more
materialistic attitudes—people who define
and measure their own worth through money
and material possessions—report lower levels
of happiness. Striving for self-esteem through
material wealth appears to be a kind of “zero-
sum game” in which the constant need for
betterment and approval only serves to
entrench people in an almost neurotic spiral
of consumption.24

A second, equally compelling set of evi-
dence relates rising unhappiness to the under-
mining of certain key institutions. Subjective

50 WWW.WORLDWATCH.ORG

STATE OF THE WORLD 2008

The Challenge of Sustainable Lifestyles

     



well-being depends critically on family stabil-
ity, friendship, and strength of community. But
these aspects of life have suffered in the con-
sumer society. Family breakdown, for exam-
ple, has increased by almost 400 percent in the
United Kingdom since 1950. The percentage
of Americans reporting their marriages as
“very happy” declined significantly over just
20 years during the latter part of the last cen-
tury. People’s trust and sense of community
have fallen dramatically over the last 50 years.

In the middle of the twentieth century, more
than half of all Americans believed that peo-
ple were “moral and honest.” By 2000 the
proportion had fallen to little over a quarter.
Participation in social and community activi-
ties declined markedly over the same period.25

In other words, there appears to be a cor-
relation between rising consumption and the
erosion of things that make people happy—
particularly social relationships. This correla-
tion does not necessarily mean, of course,
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Figure 4–2. Subjective Well-being and Per Capita Income, 2000
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that one thing “causes” the other. But in
practice, as described later, there are some
pretty compelling reasons to take seriously the
idea that the structures and institutions that
are needed to maintain growth simultane-
ously erode social relationships. As economist
Richard Layard describes it: consumption
growth has “brought some increase in hap-
piness, even in rich countries. But this extra
happiness has been cancelled out by greater
misery coming from less harmonious social
relationships.”26

One tragic result of this elusive search for
happiness is that industrial societies are clos-
ing off options for other people, both now
and in the future, to lead fulfilling lives—
without even being able to show reward for
it in the here and now. 

Live Better by 
Consuming Less? 

The paradox of well-being begs the ques-
tion, Why do people continue to consume?
Why not earn less, spend less, and have more
time for families and friends? Couldn’t peo-
ple live better—and more equitably—this
way and at the same time reduce humanity’s
impact on the environment?

This idea has provided the motivation for
numerous initiatives aimed at living more
simply. “Voluntary simplicity” is at one level
an entire philosophy for life. It draws exten-
sively on the teachings of Mahatma Gandhi,
who encouraged people to “live simply, that
others might simply live.” In 1936, a student
of Gandhi’s described voluntary simplicity
in terms of an “avoidance of exterior clutter”
and the “deliberate organisation of life for a
purpose.” Former Stanford scientist Duane
Elgin picked up this theme of a way of life that
is “outwardly simple, yet inwardly rich” as the
basis for revisioning human progress. More
recently, psychologist Mihály Csíkszentmi-

hályi has offered a scientific basis for the
hypothesis that people’s lives can be more sat-
isfying when they are engaged in activities that
are both purposive and materially light.27

Sociologist Amitai Etzioni has identified
three kinds of people pursue simplicity.
“Downshifters” are those who, having achieved
a given level of wealth, make a conscious choice
to reduce their income; they then moderate
their lifestyle so they can spend more time
with family or pursuing community or personal
interests. “Strong simplifiers” are those who
give up highly paid, high-status jobs altogether
and accept radically simpler lifestyles. The most
radical contingent are the “dedicated, holistic
simplifiers,” who embrace radical change and
adjust their entire lives around an ethical vision
of simplicity, sometimes motivated by spiritual
or religious ideals.28

Some of these initiatives, such as the Find-
horn community in northern Scotland,
emerged initially as spiritual communities,
attempting to create space in which to reclaim
the contemplative dimension of living that
used to be captured by religious institutions.
Findhorn’s character as an eco-village devel-
oped more recently, building on principles of
justice and respect for nature. Another mod-
ern example is Plum Village, the “mindful-
ness” community established by an exiled
Vietnamese monk, Thich Nhat Hahn, in the
Dordogne area of France, which now provides
a retreat for at least 2,000 people. At one
level these initiatives are modern equivalents
of more traditional religious communities like
those of the Amish in North America or Bud-
dhist monasteries in Thailand, which every
young male is expected to spend some time in
before going out into professional life.29

Not all networks have this explicit spiritual
character, however. The Simplicity Forum, for
example, launched in North America in 2001
is a loose secular network of “simplicity lead-
ers” who are committed to “achieving and
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honoring simple, just and sustainable ways of
life.” Downshifting Downunder is an even
more recent initiative, started following an
international conference on downshifting in
Sydney in 2005; its aim is to “catalyze and co-
ordinate a downshifting movement in Aus-
tralia that will significantly impact
sustainability and social capital.”30

The downshifting movement now has a
surprising allegiance across a number of indus-
trial economies. A recent survey in Australia
found that 23 percent of respondents had
engaged in some form of downshifting in
the preceding five years. A staggering 83 per-
cent felt that Australians are too materialistic.
An earlier study in the United States found
that 28 percent of those surveyed had taken
some steps to simplify and 62 percent
expressed a willingness to do so. Very similar
results have been found in Europe.31

Research on the success of these initia-
tives is quite limited, but existing studies
show that simplifiers really have less materi-
alistic values and show greater respect for the
environment and for others. More impor-
tant, simplifiers appear to show a small but sig-
nificant increase in subjective well-being.
Consuming less, voluntarily, can improve
well-being—completely contrary to the con-
ventional model.32

The backlash against consumerism bears
witness to an emerging counterculture that
recognizes the limits of the consumer society
and is looking for something beyond it. Buy
Nothing Day every November—dedicated
to persuading people to resist consumerism—
is now an international phenomenon. In
2006 there were initiatives on the streets in
almost 30 countries and in scores of cities,
including, for the first time, a demonstration
on the streets of Mumbai.33

Equally striking is the rise of the Transition
Towns concept—towns and cities that have
declared unilateral action against the twin

threats of peak oil and climate change.
Launched in September 2006 in the small
town of Totnes in southwest England, the
U.K. network expanded to over 20 towns
and cities in only a year. In the United States,
400 cities have signed the U.S. Mayors Cli-
mate Protection Agreement, which pledges to
meet the Kyoto Protocol targets on reducing
CO2 emissions, in spite of the federal gov-
ernment’s refusal to ratify the protocol.34

It is important not to get too carried away
with this evidence. Simple living communities
remain marginal. The religious basis for them
does not appeal to everyone, and the secular
versions seem less resistant to the incursions
of consumerism. Downshifting Downunder
generated a flurry of activity in Australia for six
months or so, for instance, but barely func-
tions as a working network only two years
later. Some of these initiatives depend heav-
ily on individuals having sufficient personal
assets to provide the economic security needed
to pursue a simpler lifestyle. Finally, it is clear
that forced or involuntary simplicity is quite
another story. Subjective well-being plum-
meted in the “transition economies” (former
Soviet states) during the 1990s.35

As the evidence on global consumerism
makes abundantly clear, mainstream con-
sumer values show little sign of slowing down
the pace of material and environmental profli-
gacy. Existing attempts to live better by con-
suming less remain marginal at best. So the
question remains, Why do people continue to
consume, knowing the social and environ-
mental consequences, even beyond the point
at which it adds to their satisfaction? 

Competing for Status—
and for Survival 

Is the urge to consume somehow “natural,”
hardwired through evolution? Certainly, the
desire for comfort, a decent home, good
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relationships with friends and family, doing
well in the community, and perhaps broad-
ening horizons through experience appear to
be very widespread. The emerging field of
evolutionary psychology suggests that human
desires do indeed have their roots in ances-
tral origins.36

Genetic succession depends on two critical
factors: surviving long enough to reach repro-
ductive age and finding a mate. So human
nature is conditioned by the need to get the
material, social, and sexual resources required
for these tasks. In particular, argues evolu-
tionary psychology, people are predisposed to
“position” themselves constantly in relation to
the opposite sex and against their sexual com-
petitors. As a (male) reviewer of one book on
evolutionary psychology noted with some
glee: “Animals and plants invented sex to fend
off parasitic infection. Now look where it has
got us. Men want BMWs, power and money
in order to pair-bond with women who are
blonde, youthful and narrow-waisted.”37

To make matters worse, this fundamen-
tal element of sexual competition never
abates. People adapt to any given level of sat-
isfaction and continually expand their aspi-
rations. This response may be conditioned by
the fact that everyone else is engaged in the
same unending struggle. There is an evolu-
tionary advantage in never being satisfied.
But the result is that people find themselves
condemned to run faster and faster, like the
Red Queen in Lewis Carroll’s novel Through
the Looking Glass, just to maintain their posi-
tion in the race.38

The idea that consumerism may have
something to do with sex has a clear reso-
nance with common wisdom. Advertisers
and media executives are extraordinarily cre-
ative in using sex and sexual imagery to sell
their products. In a recent study of people’s
behavior in three completely different cul-
tures, researchers found that consumer moti-

vations are almost inextricably entwined in
the language and imagery of sexual desire.
The fact that material things play a role in
creating and maintaining desire is central
here. As a respondent in the study remarked:
“No one’s gonna spot you across the other
side of a crowded room and say: ‘Wow! Nice
personality!’”39

Survival itself is mediated by social status.
This is most graphically illustrated by the
plight of India’s 170 million Dalits. Literally
translated, Dalits means “the broken peo-
ple,” and life at the bottom of India’s caste
system is tough. Infant mortality and under-
nourishment are high; literacy, access to health
care, and life expectancy are all significantly
lower than the national average. Workers in
the stone trade—almost exclusively Dalits—
can have a life expectancy as low as 30 years,
compared with a national average of 62.40

This effect is by no means confined to
poorer countries. Recent evidence has shown
how closely health and well-being are related
to social status in industrial countries. A fas-
cinating example of this was revealed by the
U.K. government’s research on life satisfac-
tion across different “life domains.” (See
Figure 4–3.) Poorer people reported lower
life satisfaction in almost all domains. One
notable exception was higher satisfaction
with their community. People employed in
higher-status jobs pay a price, it seems, in
terms of social relationships. Being poor
may have some limited advantages in this one
area. On the whole, however, inequality
favors the rich. Though it might undermine
social relationships, reduce overall well-
being, and even corrupt values in patho-
logical ways, the evidence suggests that being
better off really does pay in terms of indi-
vidual well-being.41

The problem for society is threefold. First,
at the aggregate level, this intense status com-
petition leads to less happy societies. Unequal
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societies systematically
report higher levels of
“distress” than more
equal ones. Second,
this mechanism for
achieving happiness
appears to have no end-
point. There is no get-
ting off the “hedonic
treadmill” of rising
income and increasing
consumption. Third,
the environmental and
resource implications of
this unproductive “race
to the top” are quite
simply unsustainable.
Taken together with
the vast inequalities—
the “oceans of pov-
erty”—that still persist
across the world, these
three problems repre-
sent an enormous chal-
lenge to consumerism.
But they also begin to
point toward the
importance of social
structure in determining whether or not soci-
ety is sustainable.42

The “Iron Cage” 
of Consumerism

Left to their own devices, it seems, there is not
much hope that people will spontaneously
behave sustainably. As evolutionary biologist
Richard Dawkins has concluded, sustainabil-
ity just “doesn’t come naturally” to human-
kind. But it is a mistake to assume that
evolutionary motivations are all selfish. Evo-
lution does not preclude moral, social, and
altruistic behaviors. Social behaviors evolved 
in humans precisely because they offer selec-

tive advantages to the species. An important
lesson from evolutionary psychology is that the
balance between selfish and cooperative behav-
iors depends critically on the kind of society
they occur in.43

Social behavior can exist—to some
extent—in all societies. In very competitive
societies, self-serving behavior tends to be
more successful than cooperation. But in a
society characterized by cooperation, altruis-
tic behaviors tend to be favored over selfish
ones. In other words, the balance between
altruism and selfishness is not hardwired in
people at all. It depends critically on social
conditions: rules, regulations, cultural norms
and expectations, government itself, and the
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Figure 4–3. Domain Satisfaction by Social Group, England
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set of institutions that frame and constrain the
social world.44

So there are some searching questions to
ask about the balance of the institutions that
characterize modern society. Do they pro-
mote competition or cooperation? Do they
reward self-serving behavior or people who
sacrifice their own gain to serve others? What
signals do government, schools, the media,
and religious and community institutions
send out to people? Which behaviors are sup-
ported by public investment and infrastruc-
ture and which are discouraged?

Increasingly, it seems, the institutions of
consumer society encourage individualism
and competition and discourage social behav-
ior. Examples are legion: private transport is
encouraged through incentives over public
transport; motorists are given priority over
pedestrians; energy supply is subsidized and
protected, while demand management is
often chaotic and expensive; waste disposal is
cheap, economically and behaviorally, while
recycling demands time and effort. These
kinds of asymmetry represent an “infrastruc-
ture of consumption” that sends all the wrong
signals, penalizing pro-environmental behav-
ior, making it all but impossible even for
highly motivated people to act sustainably
without personal sacrifice.45

Equally important are the subtle but dam-
aging signals sent by government, regula-
tory frameworks, financial institutions, the
media, and education systems. Salaries in
business are higher than those in the public
sector, particularly at the top; nurses and
those in the caring professions are consis-

tently poorly paid; private investment capital
is written down at high discount rates, mak-
ing long-term costs invisible; success is
counted in terms of material status; children
are becoming a “shopping generation”—
hooked on brand, celebrity, and status.46

At one level, the task facing sustainability
is as old as the hills: balancing individual free-
doms against the social good. This relies cru-
cially on being able to make prudent choices,
at the individual and the social level, between
the present and the future. Rampant indi-
vidualistic behavior that seeks short-term
gratification ends up undermining well-being
not just for the individual but for society as
a whole. So the task for sustainability—
indeed, for any society—is to devise mecha-
nisms that prevent this “undermining of
well-being” and preserve the balance between
present desires and future needs. 

Oxford economic historian Avner Offer
addresses exactly this task in The Challenge of
Affluence. Unaided, argues Offer, individual
choices tend to be irredeemably myopic. Peo-
ple favor today too much over tomorrow, in
ways that—to an economist—are entirely
inexplicable under any rational rate of dis-
counting of the future. Offer’s unique con-
tribution is to suggest that this fallibility has
(or in the past had) a social solution. And that
solution is precisely what affluence is in the
process of eroding.47

To avoid trading away long-term well-
being for the sake of momentary pleasures,
society has evolved a whole set of “commit-
ment devices”: social and institutional “mech-
anisms” that constrain people’s choices in
ways that moderate the balance of choice
away from the present and in favor of the
future. Savings accounts, marriage, norms
for social behavior, government itself in some
sense—all these can be regarded as examples
of mechanisms that make it a little easier for
people to curtail their evolutionary appetites
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for immediate arousal and protect their own
future interests. And, indeed, the interests
of affected others. 

The “challenge” Offer addresses is that
affluence is eroding and undermining these
commitment devices. The increase in family
breakdown and the decline in trust have
already been noted. Parenthood has been
placed under increased financial and social
pressure in industrial countries. And in terms
of economic commitment, it is telling that
savings rates fell worldwide in the second
half of the last century, declining by 5–10 per-
centage points across the United States and
Europe. Meanwhile, consumer debt has
soared, rising from $1 trillion to $2.5 trillion
in the United States alone between 1995 and
2007. The role of government itself has been
increasingly “hollowed out” as politicians on
both left and right sought to bolster eco-
nomic output and free up the “invisible hand”
of the market.48

The drivers behind these trends are com-
plex, but a key responsibility, argues Offer,
lies with the relentless stream of novelty
inherent in consumption growth. Evidence
seems to bear this out. “Accelerating the
rate of innovation is a top priority for tech-
nology managers,” notes the U.S.-based
Industrial Research Institute. The rate of
innovation is driven in turn by the structural
reliance of businesses and the economy on
growing consumption. Novelty keeps peo-
ple buying more stuff. Buying more stuff
keeps the economy going. The continuing
expansion of the market into new areas and
the continuing allegiance of consumers
appear to be vital to this process—even as
they erode commitment devices and under-
mine well-being.49

The end result is a society “locked in” to
consumption growth by forces outside the
control of individuals. Lured by humanity’s
evolutionary roots, bombarded with per-

suasion, and seduced by novelty: consumers
are like children in a candy store, knowing
that sugar is bad to eat, but unable to resist
the temptation. This is a system in which
no one is free. People are trapped by their
own desires. Companies are driven by the
need to create value for shareholders, to
maximize profits. Nature and structure com-
bine to lock people firmly into the “iron
cage” of consumerism.50

Living Well—
and Within Limits

Put simply, sustainability is about living well,
within certain limits. For this to happen,
across a global population approaching 7
billion and expected to reach 9 billion by
2050, people’s patterns of consumption have
to change.51

Achieving this is a colossal task. But it is not
an impossible one. A proper understanding of
the relationship between individual desires
and the social good is vital here. As noted ear-
lier, consuming comes naturally to
humankind. Restraint does not. Change
requires a supportive social environment.
People are torn constantly between self-
enhancement and self-transcendence. There
is little individuals can do to shift their under-
lying nature. But the balance between self-
serving and social behaviors is malleable at the
social level. In one social context, selfishness
will imprison us, impoverish people’s lives,
and may ultimately destroy the living envi-
ronment. In another, the common good will
prevails and people’s lives will be richer, more
satisfying, and more fulfilling. 

There is clear evidence of an appetite for
change. During an 18-month project, the
Sustainable Consumption Roundtable in the
United Kingdom identified a strong desire for
collective action. I Will If You Will—the title
of the Roundtable report—was a common
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theme emerging from a range of social
research. This effect is not confined to the
United Kingdom. The evidence on down-
shifting and simplicity, reactions against con-
sumerism, the high levels of commitment to
change (even in developing countries) found
in the HSBC survey, a rising interest in alter-
natives to consumerism: all these are real,
demonstrable effects. But good intentions
are not enough, and they will continue to be
undermined unless physical infrastructure,
institutions, and social structures change.52

Who is capable of influencing these wider
structures? Ultimately, of course, all sections
of society must take responsibility for change.
Government, business, and consumers all
have some role to play; the media, commu-
nity groups, religious institutions, and tradi-
tional wisdom are all essential influences on
the social environment. But without strong
leadership from government, change will be
impossible. Individuals are too exposed to
social signals and status competition. Busi-
nesses operate in competitive markets. A tran-
sition from self-interest to social behaviors
requires changes in underlying structures—
changes that strengthen commitment and
encourage social behavior. Government is
the principal agent in protecting the social
good. A new vision of governance that
embraces this role is critical. 

Two or three key tasks are vital here. In
the first place, policies need to support an
infrastructure of sustainability: access to reli-
able public transport, recycling facilities,
energy efficiency services, maintenance and
repair, re-engineering and reuse. Systematic
biases against these facilities have to be dis-
mantled and policies to encourage them
brought into place.53

The second key task lies in establishing
fiscal and institutional frameworks that send
consistent signals to businesses and consumers
about sustainable consumption. A core exam-

ple of this is the role of a “social cost of car-
bon” in providing incentives for investments
in low-carbon technologies and behaviors.
The Stern Review on the economics of cli-
mate change suggests that this cost might
be as high as $85 per ton of CO2. There is no
doubt that internalizing this cost in market
prices and investment decisions would have
a major influence on reducing carbon emis-
sions. The review also cast doubt on prevail-
ing discounting practices, suggesting that
zero or even negative discount rates might be
appropriate when looking at projects with
long-term impacts on the environment.54

But the role of government is not confined
to fiscal frameworks. The way energy indus-
tries are regulated, for instance, has a pro-
found effect on the incentives for demand
management and energy service companies.
Product policy can have a significant influence
on access to durable, efficient products that
minimize environmental harm. Recent EU
legislation, for example, has already led to pro-
gressive improvements in the efficiency of
energy-consuming appliances. Australia
pledged early in 2007 to outlaw incandescent
lightbulbs before 2010. The 27 EU nations
have now followed that example. Surveying
evidence of policy successes, the Sustainable
Consumption Roundtable found that pro-
gressive standards, clearly signaled to manu-
facturers in advance, are a particularly effective
instrument for moving toward more-sus-
tainable consumption.55

The influence of government on social
norms and expectations is, at first sight, less
obvious. Policymakers are uncomfortable
with the idea that they have a role in influ-
encing people’s values. But the truth is that
governments intervene constantly in the social
context. Myriad different signals are sent out,
for example, by the way education is struc-
tured, by the importance accorded to eco-
nomic indicators, by guidelines for public
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sector performance, by public procurement
policies, by the impact of planning guide-
lines on public and social spaces, by the influ-
ence of wage policy on the work-life balance,
by the impact of employment policy on eco-
nomic mobility (and hence on family struc-
ture and stability), by the effect of trading
standards on consumer behavior, by the
degree of regulation of advertising and the
media, and by the support offered to com-
munity initiatives and faith groups. In all
these arenas, policy shapes and helps create the
social world.

As this chapter suggests, the drift of these
influences over the last few decades has been
away from encouraging commitment and in
favor of encouraging consumption. But there
are some striking counterexamples: places
where strenuous efforts have been made to
rein in consumerism and focus more specifi-
cally on well-being. Several nations, includ-
ing the United Kingdom, Canada, and China,
have begun to develop “well-being
accounts”—new ways of measuring national
progress alongside or in place of the GDP.
(See Chapter 2.) In late 2007, the Organisa-
tion for Economic Co-operation and Devel-
opment, the European Commission, and
several nongovernmental groups cohosted a
major international conference, “Beyond
GDP,” designed to look at more effective
measures of social progress.56

A crucial arena for action lies in advertis-
ing, particularly ads directed at children.
Global advertising expenditures now amount
to $605 billion (with the United States alone
accounting for $292 billion). The figure is
growing at the rate of 5–6 percent a year,
with online advertising growing faster than
any other sector, at between 30 percent and
40 percent a year. The impact of this, par-
ticularly on children, is pernicious. Market-
ing pressure has been linked explicitly to
rising childhood obesity.57

At an international conference in 2006,
the World Health Organization stopped short
of banning advertising to children, but Scan-
dinavian nations have taken a more proactive
stance. In Sweden, TV advertising to chil-
dren under 12 is banned. Norway, too, has
restrictions on children’s advertising, and the
Consumer Ombudsman has an educational
role in Norwegian schools. Recent advertis-
ing guidelines in Norway include a ban on
advertising cars as “green,” “clean,” or “envi-
ronmentally friendly.” Although a Norwe-
gian plan to develop anti-consumption adverts
failed to attract funding in the United Nations,
the nongovernmental group Adbusters, based
in Vancouver, Canada, remains a focus of
resistance to commercial advertising. Perhaps
most striking of all, São Paulo, Brazil, the
fourth largest city in the world, has recently
become the first city outside socialist
economies to ban outdoor advertising.58

Religious leadership has declined sub-
stantially in industrial countries. But tradi-
tional wisdom is still an important influence
on the debate about living well. In less sec-
ular societies, religion plays a number of
roles. It warns against material excess; it pro-
vides a social and spiritual context for self-
transcendence, altruism, and other-regarding
behavior; and it offers a space for contem-
plation in which to make sense of people’s
lives in deeper and more meaningful ways
than those provided by the fleeting consola-
tions of consumerism. 

One thing is clear: if a part of the function
of consumerism is to deliver hope—as indi-
cated earlier—then countering consumerism
means building new avenues of hope that
are less reliant on material goods. In countries
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where religious institutions are still strong, this
task is much easier. In Southeast Asia, for
example, in response to the economic crisis of
the mid-1990s, the King of Thailand revived
the traditional concept of the Sufficiency
Economy, built on Buddhist principles, and
provided a much-needed frame of reference
to help countless microenterprises in rural
villages survive the economic shocks of the
recession and build a sustainable future in
its aftermath. In the mountain Kingdom of
Bhutan, progress is being reconceived in part
as a spiritual endeavor. In many Islamic
nations, the framework for moral restraint is
already in place. From a western perspective,
this framework is often seen as oppressive of
individual freedoms, particularly for women.
But Islam—and other religious traditions—
are important sources of understanding the
limits of relying on human nature to protect
the public good.59

In the final analysis, the consumer society
offers neither a durable sense of meaning in
people’s lives nor any consolation for losses.
The erosion of religious participation in the
West offers one more example of crumbling
commitment devices. The examples in this
chapter bear testament to the desire for
change and the visionary courage of individ-
uals, communities, and a handful of political
leaders prepared to initiate that change. Mil-
lions of people have already discovered that
treading more lightly allows them to breathe
more easily. And it offers a new creative space
for social change—a place where family,
friendship, community, and a renewed sense
of meaning and purpose are possible. 

A sustainable world is not an impover-
ished world but one that is prosperous in
different ways. The challenge for the twenty-
first century is to create that world.

60 WWW.WORLDWATCH.ORG

STATE OF THE WORLD 2008

The Challenge of Sustainable Lifestyles

   



ject, at www.naturaledgeproject.net, 30 October
2006.

47. General Electric, at www.ge.com/ecomagi-
nation; Gunther, op. cit. note 1.

48. Kevin Voigt, “Business Sees Green in Going
Green,” CNN Report, 21 December 2006.

49. David Reilly, “Profit as We Know It Could Be
Lost With New Accounting Statements,” Wall
Street Journal, 12 May 2007.

50. John Elkinton, Cannibals With Forks: The
Triple Bottom Line of 21st Century Business
(Oxford: Capstone Publishing Ltd., 1997).

51. Margo Alderton, “Green Is Gold, According
to Goldman Sachs Study,” The CRO (Corporate
Responsibility Officer), at www.thecro.com, 11
July 2007. 

Chapter 4.
The Challenge of Sustainable Lifestyles

1. “Ethical Man,” BBC Newsnight, 22 May
2007.

2. Data on income, household structure and
size, and energy consumption supplied by BBC
team.

3. Historical data and forecasts from J. Ablett
et al., The “Bird of Gold”: The Rise of India’s Con-
sumer Market (London: McKinsey Global Insti-
tute, 2007); population projections from U.S.
Bureau of the Census, International Data Base,
Suitland, MD, updated 16 July 2007.

4. HSBC Holdings plc, HSBC Climate Confi-
dence Index 2007 (London: 2007).

5. U.N. Population Division, World Popula-
tion Prospects: The 2004 Revision (New York: 2006). 

6. See Gary Gardner, Erik Assadourian, and
Radhika Sarin, “The State of Consumption
Today,” in Worldwatch Institute, State of the World

2004 (New York: W. W. Norton & Company,
2004).

7. Carbon footprints based on data supplied
by the BBC Newsnight team and only include
the carbon dioxide (CO2) emissions from the
burning of fossil fuels; they include the direct
household emissions from electricity, cooking,
and transport and an estimate of indirect emissions
based on the household income. Table 4–1 based
on data in International Energy Agency (IEA)
CO2 Emissions from Fuel Combustion 1971–2004
(Paris: Organisation for Economic Co-operation
and Development (OECD), 2006). 

8. Cumulative CO2 emissions in different coun-
tries from World Resources Institute, EarthTrends:
Environmental Information, online database,
Washington, DC, 2007. 

9. Figure 4–1 from IEA, op. cit. note 7; Nether-
lands Environmental Assessment Agency, “China
Now No. 1 in CO2 Emissions: USA in Second
Position,” Climate Change Dossier, 19 June 2007;
“Summary for Policymakers,” in Intergovern-
mental Panel on Climate Change (IPCC), Climate
Change 2007: Mitigation of Climate Change (New
York: Cambridge University Press, 2007).

10. IPCC, Climate Change 2001: Third Assess-
ment Report (New York: Cambridge University
Press, 2001).

11. D. Farrell et al., From ‘Made in China’ to
‘Sold in China’: The Rise of the Chinese Urban
Consumer (London: McKinsey Global Institute,
2006). 

12. For examples of utilitarian model, see Andreu
Mas-Colell, Michael D. Whinston, and Jerry R.
Green, Microeconomic Theory (Oxford: Oxford
University Press, 1995), and David Fischer, Stan-
ley Dornbusch, and Rudiger Begg, Economics,
7th ed. (Maidenhead, U.K.: McGraw-Hill, 2003);
for the theory of “revealed preference,” see Paul
Samuelson, “A Note on the Pure Theory of Con-
sumers’ Behaviour,” Economica, February 1938,
pp. 61–71. 

13. “Science of desire” from Ernest Dichter, A

WWW.WORLDWATCH.ORG 221

STATE OF THE WORLD 2008

Notes

                                                                              



Handbook of Consumer Motivations (New York:
McGraw Hill, 1964).

14. For the social role of goods, see Mary Dou-
glas and Baron Isherwood, The World of Goods
(New York: Basic Books, 1996); quote from Yian-
nis Gabriel and Tim Lang, The Unmanageable
Consumer (London: Sage Publications Ltd., 2006),
p. 81. 

15. For symbolic role of consumer goods, see
Helga Dittmar, The Social Psychology of Material
Possessions—To Have Is to Be (New York: St Mar-
tin’s Press, 1992); for “evocative power,” see
Grant McCracken, Culture and Consumption
(Bloomington and Indianapolis: Indiana Univer-
sity Press, 1990); Mihály Csíkszentmihályi and
Eugene Rochberg-Halton, The Meaning of
Things—Domestic Symbols and the Self (New York:
Cambridge University Press, 1981).

16. On self-esteem striving, see Jamie Arndt et al.,
“The Urge to Splurge: A Terror Management
Account of Materialism and Consumer Behav-
ior,” Journal of Consumer Psychology, vol. 14, no.
3 (2004), pp. 198–212.

17. Opinion Leader Research, 2006 Shifting
Opinions and Changing Behaviour, Commissioned
by Sustainable Consumption Roundtable (Lon-
don: 2006). 

18. “Ethical Man,” op. cit. note 1. 

19. “Islands of prosperity” from Madhav Gadjil
and Ramachandra Guha, Ecology and Equity—
The Use and Abuse of Nature in Contemporary
India (New York: Routledge, 1995), p. 34. 

20. On the correlates of subjective well-being
(or reported life-satisfaction), see, for example,
John F. Helliwell, “How’s Life? Combining Indi-
vidual and National Variables to Explain Subjec-
tive Wellbeing,” Economic Modelling, March 2003,
pp. 331–60. 

21. Figure 4– 2 from Ronald Inglehart and Hans-
Dieter Klingemann, “Genes, Culture, Democ-
racy, and Happiness,” in Ed Diener and Eunkook
Suh, Culture and Subjective Well-being (Cam-

bridge, MA: The MIT Press, 2000). Income fig-
ures are World Bank purchasing power parity esti-
mates in 1995 dollars.

22. Ruut Veenhoven, World Database of Happi-
ness, Erasmus University, Rotterdam, Netherlands. 

23. Richard Layard, Happiness—Lessons from a
New Science (London: Penguin, 2005); The WHO
World Mental Health Survey Consortium, “Preva-
lence, Severity and Unmet Need for Treatment of
Mental Disorders in the World Health Organiza-
tion World Mental Health Surveys,” Journal of the
American Medical Association, 2 June 2004, pp.
2581–89.

24. Alain de Boton, Status Anxiety (London:
Penguin Books, 2005); Tim Kasser, The High
Price of Materialism (Cambridge, Mass: The MIT
Press, 2002); Tim Jackson, Wander Jager, and
Sigrid Stagl, “Beyond Insatiability—Needs Theory
and Sustainable Consumption,” in Lucia A. Reisch
and Inge Røpke, eds., The Ecological Economics of
Consumption (Cheltenham, U.K.: Edward Elgar
Publishing, 2004).

25. Data on “moral lives” and happiness from
Layard, op. cit. note 23, pp. 29, 81; see also
Robert D. Putnam, Bowling Alone (New York:
Simon and Schuster, 2000); family breakdown
data from Population Trends (London, Office for
National Statistics, various years), cited in Tim
Jackson, Chasing Progress? Beyond Measuring Eco-
nomic Growth (London: New Economics Foun-
dation, 2004), p. 3. 

26. Layard, op. cit. note 23, p. 34.

27. Richard Gregg (Gandhi’s student) originally
published his paper on voluntary simplicity in the
Indian Journal Visva Bharati Quarterly; Duane
Elgin, Voluntary Simplicity (New York: William
Morrow, reprinted 1993); Mihály Csíkszentmi-
hályi, “The Costs and Benefits of Consuming,”
Journal of Consumer Research, September 2000,
pp. 262–72. 

28. Amitai Etzioni, “Voluntary Simplicity: Char-
acterisation, Select Psychological Implications and
Societal Consequences,” Journal of Economic Psy-

222 WWW.WORLDWATCH.ORG

STATE OF THE WORLD 2008

Notes

                                                                               



chology, October 1998, pp. 619–43.

29. Findhorn Foundation, Annual Report
2005/6 (Forres, Scotland: 2006); Plum Village, at
www.plumvillage.org/.

30. Simplicity Forum, at www.simplicityfor
um.org/index.html; Downshifting Downunder, at
downshifting.naturalinnovation.org/index.html. 

31. Clive Hamilton and Elizabeth Mail, Down-
shifting in Australia: A Sea-change in the Pursuit
of Happiness, Discussion Paper No. 50 (Canberra:
The Australia Institute, January 2003); U.S. data
from Merck Family Fund, Yearning for Balance:
Views of Americans on Consumption, Material-
ism, and the Environment (Takoma Park, MD:
1995).

32. Kasser, op. cit. note 24; Kirk Warren Brown
and Tim Kasser, “Are Psychological and Ecolog-
ical Well-being Compatible? The Role of Values,
Mindfulness, and Lifestyle,” Social Indicators
Research, November 2005, pp. 349–68.

33. Buy Nothing Day, at adbusters.org/metas/
eco/bnd/index.php.

34. Transition Towns, at transitiontowns.org;
“U.S. Mayors Climate Protection Agreement,”
endorsed by the U.S. Conference of Mayors Meet-
ing, Chicago, June 2005.

35. Limits of voluntary simplicity from Etzioni,
op. cit. note 28, and from Seonaidh McDonald et
al., 2006, “Toward Sustainable Consumption:
Researching Voluntary Simplifiers,” Psychology
and Marketing, June 2006, pp. 515–35; invol-
untary downshifting from Inglehart and Klinge-
man, op. cit. note 21. 

36. Robert Wright, The Moral Animal—Why
We Are the Way We Are: The New Science of Evo-
lutionary Psychology (London: Abacus, 1994).

37. The quotation is from a review of Matt Rid-
ley, The Red Queen: Sex and the Evolution of
Human Nature (London: Penguin Books, 1994),
cited on book cover.

38. Ridley, op. cit. note 37; Leigh van Valen,
“A New Evolutionary Law,” Evolutionary The-
ory, vol. 1 (1973), pp. 1–30.

39. Russell W. Belk, Güliz Ger, and Søren
Askegaard, “The Fire of Desire: A Multisited
Inquiry into Consumer Passion,” Journal of Con-
sumer Research 30, December 2003, pp. 325–51.

40. S. Venkatesan, “Pathology of Power: Caste
and Capabilities,” OneWorld South Asia, 24 Octo-
ber 2006; life expectancy in India from Registrar
General of India, “SRS Based Abridged Life
Tables,” SRS Analytical Studies, Report No. 3
(New Delhi: 2003).

41. Richard G. Wilkinson, The Impact of Inequal-
ity: How to Make Sick Societies Healthier (Lon-
don: Routledge, 2005). Figure 4–3 from Office for
National Statistics, Sustainable Development Indi-
cators in Your Pocket 2007 (London: Department
for Environment, Food and Rural Affairs (Defra),
2007). 

42. Distress in unequal societies from Oliver
James, Affluenza (London: Vermillion, 2007),
Appendix 1 and 2.

43. See, for example, W. Hamilton, “The Evo-
lution of Altruistic Behavior,” American Natu-
ralist, vol. 97 (1963), pp. 354–56; a more
accessible description can be found in Wright, op.
cit. note 36; quote from Richard Dawkins, “Sus-
tainability Does Not Come Naturally: A Darwin-
ian Perspective on Values,” The Values Platform for
Sustainability Inaugural Lecture at the Royal Insti-
tution, 14 November 2001 (Fishguard, U.K.: The
Environment Foundation).

44. Robert M. Axelrod, The Evolution of Coop-
eration (New York: Basic Books, 1984). 

45. For infrastructure of consumption, see
OECD, Towards Sustainable Consumption: An
Economic Conceptual Framework (Paris: 2002),
p. 41. 

46. Wage disparities from Stephen Bradley, In
Greed We Trust: Capitalism Gone Astray (Victoria,
BC: Trafford Publishing, 2006); discounted long-

WWW.WORLDWATCH.ORG 223

STATE OF THE WORLD 2008

Notes

                                                                         



term costs from Nicholas Stern, The Economics of
Climate Change: The Stern Review (Cambridge:
Cambridge University Press, 2007); materials sig-
naling status from Juliet B. Schor, The Overspent
American (New York: Basic Books, 1998);
National Consumer Council, Shopping Genera-
tion (London: 2006). 

47. Avner Offer, The Challenge of Affluence
(Oxford: Oxford University Press, 2006).

48. Parenthood from ibid., Chapter 14; savings
rates from Norman Loayza et al., Saving in the
World: The Stylized Facts (Washington DC: World
Bank, 1998); consumer debt from Ben Woolsey,
“Credit Card Industry Facts and Personal Debt
Statistics (2006–2007),” at Creditcards.com, and
from William Branigin, “Consumer Debt Grows
at Alarming Pace, at msnbc.msn.com, 12 January
2004. 

49. Quote from Rio Rivas and David H. Gobeli,
“Accelerating the Rate of Innovation at Hewlett
Packard,” Industrial Research Institute, undated. 

50. “Iron cage” was first applied to capitalism by
Max Weber, The Protestant Ethic and the Spirit of
Capitalism, tr. Talcott Parsons (New York: Charles
Scribner’s Sons, 1958); application to consumerism
in George Ritzer, The McDonaldization of Society
(New York: Pine Forge Press, 2004). 

51. U.N. Population Division, op. cit. note 5.

52. Sustainable Consumption Roundtable, I Will
If You Will: Towards Sustainable Consumption
(London: Sustainable Development Commission,
2006).

53. Role of policy from ibid.; Tim Jackson,
“Challenges for Sustainable Consumption Pol-
icy,” in Tim Jackson, Earthscan Reader in Sus-
tainable Consumption (London: Earthscan/James
and James, 2006); sustainable consumption pol-
icy from Defra, Securing the Future: Implementing
UK Sustainable Development Strategy (London:
Her Majesty’s Stationery Office, 2005), Chapters
2 and 3.

54. Stern, op. cit. note 46. 

55. Darren Murph, “Australia to Phase Out
Incandescent Bulbs by 2010,” Engadget.com, 20
February 2007; Conrad Quilty-Harper, “All of
EU to Switch Off Energy Inefficient Lights Within
Three Years,” Engadget.com, 10 March 2007;
Sustainable Development Commission, Looking
Back, Looking Forward (London: 2006). 

56. Defra, “Wellbeing and Sustainable Develop-
ment,” at www.sustainable-development.gov.uk ,
updated 6 June 2007; Canada from Andrew C.
Revkin, “A New Measure of Wellbeing from a
Happy Little Kingdom,” New York Times, 4 Octo-
ber 2005; State Environmental Protection Agency,
China Green National Accounting Study Report
2004 (Beijing: 2006).

57. “Global Ad Spending Expected to Grow
6%,” Brandweek, 6 December 2005; “Internet
Advertising Nears £1 Billion for First Six Months
of 2006,” Internet Advertising Bureau, 4 October
2006. 

58. Proceedings and publications from the WHO
conference available at www.euro.who.int/obe
sity/conference2006; Ministry of Children and
Equality, “The Norwegian Action Plan to Reduce
Commercial Pressure on Children and Young
People,” at www.regjeringen.no/en; ban on adver-
tising green cars reported in Edmonton Journal, 7
September 2007; David Evan Harris, “São Paulo:
A City Without Ads,” Adbusters, September-Octo-
ber 2007. 

59. Local Development Institute, A Model of
Local Economy in 200 Districts Based on Suffi-
ciency Economy: An Action Research Project
(Bangkok, Office of Village Fund National Com-
mittee, 2002–03); Yuwanan Santitaweeroek,
“Thailand’s Silk Microenterprises and the Suffi-
ciency Economy,” PhD Dissertation (Guildford,
U.K.: University of Surrey, forthcoming); Bhutan
from Revkin, op. cit. note 56. 

Chapter 5. Meat and Seafood:
The Global Diet’s Most Costly Ingredients 

1. Meat and seafood production, Figure 5–1,
and Table 5–1 from U.N. Food and Agriculture

224 WWW.WORLDWATCH.ORG

STATE OF THE WORLD 2008

Notes

                                                                  


