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Foreword

Daniel C. Esty
Hillhouse Professor of Environmental Law & Policy,Yale University
Director of the Center for the Environment and Business at Yale
Director of the Yale Center for Environmental Law and Policy

State of the World 2008 makes it clear that our
planet and every individual on it face sub-
stantial environmental challenges. From the
buildup of greenhouse gas emissions in the
atmosphere to significant water shortages
and a wide range of pollution and natural
resource management issues, the road to a
sustainable economy is full of potholes. But
there are signs of hope. As documented
throughout this volume, the pace and scale of
environmental innovation is extraordinary.

Most notably, there has been a sea change
in business attitudes toward the environ-
ment over the last several years. Companies
large and small, in manufacturing and in ser-
vices, in the old economies of the United
States and Europe as well as the emerging
economic powerhouses of the developing
world, have come to recognize that the envi-
ronment is more than regulations to follow,
costs to bear, and risks to manage. As soci-
ety steps up to a wide range of pollution
control and natural resource management
challenges—and commits substantial
resources to finding solutions—there will be
significant market opportunities for those
who can bring solutions to bear.

A number of CEOs are remaking their
companies around this emerging “cleantech”
opportunity. At General Electric, for example,
CEO Jeft Immelt launched an “ecomagina-
tion” campaign designed to promote the

WWW.WORLDWATCH.ORG

company’s high-efficiency locomotives and
jet engines, wind turbines, solar power tech-
nologies, water purification systems, and
cleaner coal electric generating equipment.
This is not because he is a “do gooder” but
because he believes that these markets offer the
prospect of high growth and high margins.

Similarly, Andrew Liveris, CEO of Dow,
a company that I have worked with, wants his
top managers to drive innovation and Dow
revenues by having the company lead the
way toward a world of sustainable chem-
istry, solutions to climate change, and
progress on such environmental problems
as water availability.

Action at the business-environmental inter-
face is, of course, not limited to the United
States. In Norway, REC has emerged as a
leading producer of photovoltaic panels with
a market capitalization in excess of $17 bil-
lion. Japan-based Toyota has become the
fastest-growing and most profitable
automaker in the world by putting fuel econ-
omy and environmental sensitivity at the
heart of'its strategy. Grupo Nueva, a Chilean
forest products company, is building its busi-
ness by putting environmental commitment
into everything the company does.

In addition, hundreds of small cleantech
companies have been launched worldwide
in the past several years. From solar power
businesses like Ausra and Solarec to geo-

XV
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thermal energy producers such as Altarock to
cellulosic ethanol technology developers such
as Range and Coskata, environmental inno-
vation is being pushed in hundreds of direc-
tions. More than $100 billion in venture
capital, private equity, corporate research
and development funding, and government
support for technology development was
invested in environmental start-up ventures
over the past year.

In parallel with the business world’s new
environmental focus lies an important policy
story centered on innovation as the key to
environmental progress and a sustainable
economy. A fundamentally changed envi-
ronmental trajectory requires substantial tech-
nological breakthroughs.

How do we promote environment-related
innovation? The answer is increasingly appar-
ent: private-sector investment guided by care-
fully structured market-based incentives.

A technology development process that
depends on a few thousand government offi-
cials setting standards and defining “best
available technologies” cannot possibly
explore or even imagine all the ideas that
need to be funded and tested. It makes more
sense to shift the burden of action to the
business community so that companies have
an incentive to think broadly about oppor-
tunities for progress. And the private sector
has a much larger scale of capital available to
devote to technology development. The fund-
ing required amounts to hundreds of billions
of dollars—not the hundreds of millions of
dollars that government might spend.

The private sector is also better positioned
to take the requisite risks to produce tech-
nology breakthroughs. Venture capitalists do
not blink at the prospect of only 1 project in
10 paying off. That kind of success ratio in
government would be entirely unacceptable.
In addition, the business community is in a
better position to reward success in a way

XVi

that will draw the most talented people into
the quest for environmental solutions. Entre-
preneurs who recognize the opportunity for
a big payday put in long hours and motivate
a team of people to put in extra effort.

There is still a critical role for government
and regulations. But the Environmental Pro-
tection Agency and state-level regulators as
well as environmental ministries around the
world need to shift from doing technology
development to establishing incentives in the
marketplace that promote innovation and
that draw in the private sector. In particular,
they need to put a price on causing environ-
mental harms so that those who offer ways to
eliminate pollution and cut down on nonre-
newable resource use will be rewarded.

Two parallel trends in the environmental
arena promise to further an innovation
emphasis. First, the move to market-based
mechanisms and away from “command and
control” regulation dramatically shifts the
focus of the private sector. Under the tradi-
tional environmental protection model, where
government not only sets the standards but
also dictates the particular technology that
needs to be deployed, companies have little
incentive to innovate. They simply follow the
guidelines and regulations provided. Under
an economic-incentive-based approach, in
contrast, as companies (and the individuals
who buy their products) find themselves pay-
ing a price for every increment of harm caused
or natural resource consumed, a strong incen-
tive emerges to figure out ways to reduce
these payments. Thus, the shift toward a seri-
ous commitment to the Polluter Pays Prin-
ciple offers the prospect of sharpening the
incentive at every level in society for energy
conservation, improved resource productiv-
ity, and innovation.

The second broad trend that supports a
shift toward an innovation-centered envi-
ronmental policy approach emerges from

WWW.WORLDWATCH.ORG
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the opportunities of the Information Age to
tailor economic incentives with greater pre-
cision. Historically, it has been extremely
difficult and expensive to track individual
emitters or natural resource consumers. But
in our digital era, sensors, data collection
technologies, and information management
systems are increasingly cheap and easy to
deploy. It is possible to keep track of emis-
sions and resource use on a much more
refined basis. The acid rain allowance trading
program of the Clean Air Act of 1990, for
instance, depends on sulfur dioxide emis-
sions monitors being placed in each power
plant in the United States. Similar monitor-
ing and measurement technologies are now
available to track emissions from every
smokestack, factory, and business in the
country and from every car’s tailpipe as well.
Why not send a car pollution bill at the end
of each month to every driver? There is no
better way to motivate car owners to demand
more fuel-efficient and less-polluting cars
than to have them pay for the harms that
their vehicles individually cause.
Information technologies can also be used
to identify and disseminate “best practices” in
terms of technologies and policies. Advanced
information management systems make it
much easier to benchmark performance, track
trends, spot problems, and identify which
environmental interventions are effective.
Governments, companies, communities, and
individual families can then focus on repli-
cating successful strategies and not investing
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in projects or approaches that are not pro-
ducing good results.

It is easy to be a pessimist in the face of the
daunting environmental challenges that every
one of us faces. But the prospect of environ-
mental innovation makes me an optimist, at
least over the longer term.

Progress, of course, depends on redou-
bling the business community’s focus on
the environment. The logic of making the
environment a core element of corporate
strategy seems straightforward. No com-
pany or industry today can afford to ignore
energy costs, pollution issues, and other
environmental challenges. Those that do
risk competitive disadvantage. And CEOs
who take these challenges seriously are often
finding ways to innovate that translate into
reduced costs (eco-efficiency), better man-
aged risks, new lines of revenue, and
strengthened brand loyalty.

Continued environmental progress will
require smart government policies. Moving
companies toward a sustainable trajectory
will happen faster with clear economic incen-
tives. But individual consumers must also be
made to understand the part they play in
polluting and consuming nonrenewable nat-
ural resources.

In blazing a path toward a world of sus-
tainable economies, State of the World 2008
highlights the importance of innovation. This
volume shows the next steps that must be
taken in the business world, in the policy
community, and by every one of us.

XVii



Preface

Christopher Flavin
President, Worldwatch Institute

In his groundbreaking study on the eco-
nomics of climate change, former World Bank
chief economist Nicholas Stern describes the
changes now under way in Earth’s atmos-
phere as “the greatest and widest-ranging
market failure ever seen.” It is an economic
failure that the global economy is not pre-
pared to cope with and that most of today’s
economic analysis is not able to understand.

It is ironic that it is the very triumph of
market economics that is now challenging
the basic tenets that have helped make it so
successful. Conventional economics relies on
markets—large numbers of buyers and sell-
ers—rather than planners to determine the
most efficient allocation of resources. The
price mechanism and profit motive have been
enormously successful in spurring techno-
logical change and meeting human needs,
bringing adequate nutrition, clean water,
housing, transportation, and myriad other
goods and services to billions of people. Mar-
ket capitalism has, in the words of Daniel
Yergin, reached the “commanding heights”
of the modern world, leaving communism
and other competing theories in the ash heap
of history.

Early economic thinkers such as Thomas
Malthus had a sense of the biophysical limits
in which the economy of their day operated.
But the Industrial Revolution at the end of
the eighteenth century allowed many of these
limits to be overcome—with new materials
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replacing those that had grown scarce and
new technologies allowing unexpected gains
in everything from agricultural production to
energy use. At the same time, colonial expan-
sion and migration opened up little used
resources in the Americas and other parts of
the globe. By the twentieth century, eco-
nomic growth had become the primary goal
of most governments and their economic
advisors: rising incomes helped bring many
people out of poverty, while creating oppor-
tunities across the economic spectrum.
That economic model has lasted a long
time, but it will not survive the twenty-first
century. In a physically constrained world,
material growth cannot continue indefinitely,
and when that growth is exponential—and
involves mega-countries like China and
India—the limits are reached more abruptly
and catastrophically than even the best sci-
entists are able to predict. From falling water
tables to soaring oil prices and collapsing
fisheries, the ecological systems that underpin
the global economy are under extraordinary
stress. Economists who thought they could
analyze the economic world as if it were sep-
arate from the physical world may have a
hard time finding work in the years ahead.
Continued human progress—both mate-
rial and spiritual—now depends on an eco-
nomic transformation that is more profound
than any seen in the last century. A world of
limits will require a shift from the unfettered
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conventional economics that prevailed then
to the emerging field of sustainable eco-
nomics, which embraces many of the princi-
ples of market economics, including its ability
to allocate scarce resources, while at the same
time explicitly recognizing that the human
economy is but a part of the larger global
ecosystem that contains it. This new field of
sustainable economics goes on to analyze the
economic limits imposed by the physical
world, and proposes a range of innovative
ideas for bringing the economy into balance
with the global ecosystem.

The focus of State of the World 2008 is on
the innovations that will be needed to make
a sustainable economy possible. To do that,
we have recruited an unusually thoughtful
group of expert authors who have written
on topics ranging from new approaches to
industrial production to new measures of
economic progress, microfinance, and the
development of markets for carbon emissions
and protection of biodiversity. The book
includes scores of exciting examples of pio-
neering business ventures in fields like solar
energy, venture capitalists who are financing
the creation of environmental businesses, and
communities that are mobilizing to spur sus-
tainable innovation at the local level. These
diverse initiatives create new economic mod-
els and business practices that foster
economies that meet people’s needs while
protecting the planet.

We come away from this project with a
strong sense that something large, perhaps
even revolutionary, is struggling to be born
as business leaders, investors, politicians, and
the general public create the architecture of
sustainable economics. Indeed, it is breath-
taking to see how much innovation has been
unleashed by the wave of concern about cli-
mate change that has broken across the world
in the past year, culminating in the awarding
of the Nobel Peace Prize to the world’s lead-

XX

ing climate scientists and their most effective
evangelist, Al Gore.

Emblematic of the innovative proposals
emerging on an almost daily basis is one
announced just as we were going to press:
Virginia Tech has teamed up with a private
investor, Hannon Armstrong, to put $100
million a year into improving the energy effi-
ciency of Washington area buildings. As with
hundreds of similar announcements, this one
involves a creative combination of private
capital, nonprofit expertise, and supportive
government policies.

Innovative ideas and big money are a pow-
erful combination—and the sums now mov-
ing in a green direction are eye-popping.
Citigroup announced plans in May 2007 to
invest $50 billion to address climate change
over the next decade. And Goldman Sachs
invested $1.5 billion in renewable energy in
2000, exceeding its initial commitment by 50
percent. Global investment in new energy
technologies is estimated at $71 billion in
2006, up 43 percent from the previous year.
Both in China and the United States, “clean
technology” is now the third largest sector for
venture capital investment. More momen-
tous still are innovations such as China’s new
renewable energy law and Europe’s carbon
emissions trading system, which ensure that
these kinds of investments will continue to
flow for many years to come.

Shifting from the conventional economic
paradigm to one based on ecological or sus-
tainable economics will require years of
change on many levels—from classroom the-
ory to business practice and government pol-
icy. Pricing goods and services so that
environmental costs and benefits are counted
is one key measure—easy in principle but
often difficult for people or politicians to
accept. And creative ways must be found to
knock down the barriers to change—for
example, changing electric utility regulations
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so that saving energy is at least as profitable
as building new power plants.

Sustainable economics will need to meet
human as well as planetary needs if it is to pre-
vail. Proponents of market economics and
globalization often point to the 300 million
people who have escaped from poverty since
1990—most of them in China and India.
This still leaves more than a billion desperately
poor people in today’s world, and the devel-
oping countries that have not yet benefited
from the immense growth in the global econ-
omy over the past century are determined to
close this gap in the decades ahead. It is
therefore gratifying to see that the same kinds
of innovation—from $100 laptops to drip
irrigation—that is going into environmental
improvement is also delivering new
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approaches to agriculture, health care, and
education in poor rural communities.

There is a great deal to be admired—and
valued—about market economics in today’s
ever-smaller world. With so much to do in
such a short time, efficient allocation of
resources and motivating people to action
are more important than ever. But twenty-first
century economics must be grounded in a
more realistic understanding of the physical
and biological world on which we depend. As
Albert Einstein once said, “We can’t solve
problems by using the same kind of thinking
we used when we created them.” This sen-
tence should be posted on the walls of eco-
nomics classrooms, corporate boardrooms,
and the grand halls where the world’s legis-
lators make public policy.

(hatphe,” T
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State of the World:
A Year In Review

Compiled by Lisa Mastny

This timeline covers some significant
announcements and reports from October
2006 through September 2007. It is a mix of
progress, setbacks, and missed steps around
the world that are affecting environmental
quality and social welfare.
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Timeline events were selected to increase
awareness of the connections between peo-
ple and the environment. An online version
of the timeline with links to Internet
resources is available at www.worldwatch
.org/features/timeline.
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State of the World: A Year in Review

MARINE ECOSYSTEMS
UN report says the number
of low-oxygen “dead zones”

in the world’s oceans and
seas has increased from 149
to some 200 in the past two
years, endangering fish stocks.

BIODIVERSITY
WWF warns that birds
are headed toward a
major extinction due to
climate change, with
some populations already
showing declines of up
to 90 percent.

FORESTS
WWEF says two thirds of
forests in the Congo River
Basin, the second largest
tropical forest, could disappear
within 50 years if exploitation
continues at current rates.

ATMOSPHERE
Scientists say unusually
low temperatures have

led to record ozone loss
over Antarctica, helping to
push the “ozone hole” to
a near-record 28 million
square kilometers.

FORESTS

Brazil says the rate of

Amazon deforestation
has slowed to about half
the level of the previous
year—the second lowest
rate since recordkeeping

began in 1988.
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CLIMATE
Australian researchers
report that global carbon
dioxide emissions have
more than doubled since
1990 and the rate of
increase is accelerating.

OV EMBER

NATURAL DISASTERS
Officials report that the
US wildfire season set an
all-time record in 2006,
with more than 96,000
wildfires burning a total of
nearly 4 million hectares.

DECEMBER
IN REVIEW
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NATURAL DISASTERS

World Bank estimates that

the 360 reported disasters
in 2005 killed more than
90,000 people, affected
more than 150 million,

and caused record

damages of $159 billion.

MARINE ECOSYSTEMS
Scientists project that
at today’s rates of
withdrawal, all currently
fished species of wild
seafood could collapse—
experiencing 90-percent
depletion—by 2050.

BIODIVERSITY
Scientists declare the
baiji, a rare Yangtze River
dolphin and one of the
oldest species, effectively
extinct—the first loss of
a large aquatic mammal
in 50 years.

HEALTH
WHO reports that urban
air pollution causes some
2 million premature
deaths annually, more
than half of which are in
developing countries.

XXIV

CLIMATE
The Stern Review, a
detailed report on the
economics of climate
change, warns unabated
global warming could
cause damages worth 5 to
20 percent of global GDP

FORESTS
Brazil creates the world's
largest tropical rainforest
preserve—a 15-million-
hectare area in the state of
Para—to protect the Amazon
from logging and agriculture.
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CLIMATE
IPCC reports unequivocal
proof that Earth is warming
and confirms that human
activities are behind increased
atmospheric greenhouse gas
concentrations since 1750.

State of the World: A Year in Review

BIODIVERSITY
Study reports elephant
poaching is at its highest

level in two decades
and illegal ivory trade is
flourishing, threatening

to undermine global

conservation efforts.

ENERGY
The United States and Brazil
announce a new partnership
to boost research and pro-
duction of ethanol, paving
the way for broader global
trade in biofuels.

SECURITY
Scientists move the hand
of the “Doomsday Clock;”
indicating vulnerability to
nuclear and other threats,
from seven to five min-
utes to midnight, the first

ENERGY
Report says global
wind energy markets
exceeded expectations
in 2006, with a record
32-percent increase
in growth bringing
global capacity to

CLIMATE
Governments of the
27-member European
Union approve a new
target to cut collective
greenhouse gas
emissions by 20 percent
from the 1990 level

change since 2002. 74,223 megawatts.

by 2020.
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FORESTS
UN warns that Indonesia’s

ENERGY
In a world first, Australia

18 20 22 24 26 28 2 4 6 8 10 12 14 16

rainforest is being destroyed
up to 30 percent faster
than previously thought,

and orangutan populations

mandates a nationwide
phaseout of incandescent
light bulbs by 2010, hop-
ing to reduce greenhouse

WATER
Report says the Yangtze,
Mekong, Salween,
Ganges, and Indus are
among the 10 rivers at
greatest risk as a result of
climate change, pollution,
dams, and other threats.

18 20 22 24 26 28 30

TOXICS
Melamine-tainted gluten
imports from China trigger
the deaths of thousands
of US dogs and cats,
spurring a nationwide

could be extinct within
three decades.

gas emissions by 4 million
tons by 2012.

pet-food recall.

CLIMATE

An alliance of major US
corporations and NGOs
issues a landmark call for
the federal government
to enact strong legislation

to reduce greenhouse

gas emissions.

TOXICS
Study finds that exposure
while in the womb to
chemicals in everyday
plastics and pesticides
may alter human gene
functions and increase
risk of obesity and
disease.

ENERGY
The US government
approves the first new
site permit for a nuclear
power plant in 30 years, a
sign of renewed interest
in nuclear energy in the
country.
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BIODIVERSITY
SECURITY CLIMATE US officials remove the
The UN Security Council

In a landmark recognition of bald eagle from protection
holds its first debate on the climate change, President

under the Endangered
impact of climate change on George W. Bush directs Species Act as numbers in
security, triggering questions federal agencies to develop the lower 48 states reach

about the Council’'s authority

regulations limiting greenhouse some 9,789 pairs, up from
in addressing the issue.

gas emissions from vehicles. only 417 in 1963.

POVERTY
World Bank reports that
the number of people
living on less than $1
a day fell 184 percent

HEALTH
Scientists link the rising
premature birth rate in
the United States with

increased use of pesticides

ENERGY
UN reports that investments
in renewable energy reached
a record $100 hillion in

2006, spurred by climate

between 2000 and and fertilizers containing change concerns, greater

2004, to an estimated nitrates, which can government support, and
985 million.

contaminate surface water. high oil prices.
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POLLUTION

European officials sign First solar-powered boat
law requiring that to cross the Atlantic

all heavy-oil tankers arrives in New York after
entering European ports a five-month trip to

be double-hulled, in demonstrate the feasibility

response to recent of clean energy vessels on
disastrous oil spills the open seas.
in the region.

ENERGY BIODIVERSITY

UN panel adds Ecuador’s
Galapagos Islands to the
list of World Heritage
sites in danger, as the
islands are threatened by
invasive species, growing
tourism, and immigration.

WATER

MARINE ECOSYSTEMS
Report on China’s Yangtze

More than 20 nations agree At the G-8 summit, the
River says that 10 percent of to restrict the practice of world’s eight largest
the waterway is in “critical dragging heavy nets along the industrial nations agree to
condition” and 30 percent seafloor in the South Pacific, “substantial” greenhouse
of its major tributaries are an area with a quarter of gas emissions cuts by 2050,
“seriously polluted” the world's oceans. though no mandatory

targets are set.

CLIMATE
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CLIMATE
Researchers say glaciers
and ice caps now contribute
about 60 percent of the ice
melt into the oceans and that
the rate has been accelerating
over the past decade.

AGRICULTURE
Study says organic
farming can yield up to
three times as much
food as conventional
farming in developing
countries, refuting claims
that organics cannot
feed the world.

BIODIVERSITY
Four slaughtered
mountain gorillas are
found in the DR of
Congo’s Virunga National
Park, renewing fears
about threats to the rare
species from poachers
and rebel groups.

CLIMATE
CEOs of 153 companies
commit to greater action
on climate change and
call on governments to
develop measures for
the post-2012 Kyoto
Protocol period.

NATURAL DISASTERS
China experiences “once-
in-a-century” rains and
floods as millions of people
in the southwest, center,
and east are displaced over
a period of weeks.

ENERGY
Spanish biofuels developers
select Kansas as the site of
the first US cellulosic ethanol
plant, slated to produce fuel
from corn stalks, switchgrass,
and other woody biomass.
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BIODIVERSITY
US scientists warn that two
thirds of polar bears could be
extinct in 50 years as Arctic
sea ice shrinks, and they
consider adding the species to
the Endangered Species List.

TOXICS
Toy giant Mattel
recalls millions of toys
manufactured in China
after high levels of lead
are found in the items,
prompting consumer
concern about Chinese-
made products.

CLIMATE
Scientists report that
Arctic sea ice has
thinned by half since
2001, with large areas
of ice now only one
meter thick as the
ocean and atmosphere
continue to warm.

S EPTEMBER

See page 211 for sources.
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WASTE
Coca-Cola announces
goal of recycling or
reusing 100 percent
of the PET plastic
bottles it uses in the
United States.

ENERGY TOXICS BIODIVERSITY
Earthquake in Japan causes Survey reports that asthma IUCN adds 188 species to
leakages at a nuclear rates among the 25,000 its Red List of threatened

power plant, raising alarm
about the risks of nuclear
power and putting the
country’s nuclear plans
in disarray.

WWW.WORLDWATCH.ORG

rescue and recovery workers
who responded to the 2001
World Trade Center disaster
are 12 times the normal
adult rate.

species, which includes

one in four mammals,
one in eight birds, a third

of amphibians, and 70
percent of assessed plants.
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CHAPTER 1

Seeding the
Sustainable Economy

Gary Gardner and Thomas Prugh

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.!

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:

e Atmospheric carbon dioxide levels are at
their highest level in 650,000 years, the

WWW.WORLDWATCH.ORG

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.

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

e 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.

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

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

e 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.?
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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
cconomic 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.?

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.*

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.?

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.®

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.”

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
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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.?

The assumed independence of

economic activity from nature, always
illusory, is simply no longer credible.

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.’

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.1?

Markets do little to provide public goods
such as parks and mass transportation.

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 “etfi-
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.!!

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.1?

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.!

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

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.1®

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.!¢

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—Ilead 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.!”

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.!8

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.!?

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.?°

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 $6,500.2!

Inequity can dampen development
prospects. The World Bank’s World Devel-
opment Report 2006 noted that when some
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Table 1-1. Net Worth Per Person,
by Country Income Group, 2000

Seeding the Sustainable Economy

blind spots of the conventional
economic worldview. At least
seven key areas of revisionist think-

NetWorth  Share of World  Share of ing—scale, growth versus devel-

Country per Net Worth World opment prices nature’s
Group Person per Person Population . > .

! contributions, the precautionary

éﬂ?élﬁggi% principle, the commons, and

power parity)  (percent) (percent) women—are inﬂuen.cing €co-

High-income OECD* 113,675 64 15 nomic theory and helping to turn

High-income economic activity in more-sus-

non-OECD* 91,748 3 1 tainable directions. (See Box 1-1

Upper middle-income 21,442 9 11 on the connections between these

Lower middle-income 12,436 16 33 ideas and the issues discussed in

Low-income 5,485 8 40 the rest of State of the World 2008.)

World 26,421 100 100 Adjust economic scale. The

*QOrganisation for Economic Co-operation and Development.

Source: See endnote 21.

economy’s scale is its physical
size—the sheer volume of its
energy and materials flows—rela-

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.??

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
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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.2
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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Box 1-1. Conceptual Reform
in Key Sectors

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.
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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.?*

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.?®

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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nies to take back their worn products or pack-
aging—most communities expect to meet
their goals by 2020.2¢

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. 2

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
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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.?®

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.?”

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.*
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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.3!

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.??

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.

12

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 1990.3

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.3*

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
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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.*®

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.3¢

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.?”

Apply the precautionary principle. The
precautionary principle is folk wisdom—Look
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before you leap, Mas 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?3

In Mexico, water users pay into a

fund that is used to protect upstream

watersheds from exploitation.

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.

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.*

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.*!

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.*?

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

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. **

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.*

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.*¢

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.*

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.*8

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

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 3141 percent of GDD.
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.%°

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.>!

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.??

Using their market muscle, consumers
are already helping to drive interest in
green products of all kinds.

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
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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.®3

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.>*

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 2540 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.’®

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

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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CHAPTER 2

A New Bottom Line
for Progress

John Talberth

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.!

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-

Dr. John Talberth is Director of the Sustainability Indicators Program at Redefining Progress.
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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.?

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-

Figure 2—-1.World Indicator Trends, 1970-2005
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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.*

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.®
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Box 2-1. Gross Domestic Product:

Blind to Economic, Social, and Environmental Crises

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

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.

Traditional micro-

earning the same as the bottom 150 million.

economic indicators for
businesses and institu-
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B
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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-

United States

1 1 1
2000 2001 2002 2003

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-
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2004 2005 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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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.)”

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.®

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
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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.’

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:

e promoting genuine progress based on mul-
tiple dimensions of human well-being,

e fostering a rapid transition to a renewable
energy platform,

e cquitable distribution of both resources
and opportunity,

e protecting and restoring natural capital,
and

e cconomic localization.

Since the late 1980s, rescarchers 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
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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.!?

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.!!

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
oftset by rising environmental and social costs.
Before that point is reached, genuine progress
generally rises with GDDP.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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Table 2-1. Sustainable Development Objectives and Macroeconomic Indicators

Economic Objective Sample Indicators and
Desired Direction of Effect

Description

Genuine human
progress

Genuine progress indicator (+)
Happy planet index (+)

Well-being index (+)

Human development index (+)

Aggregate index of sustainable economic welfare

Aggregate index of well-being based on life
satisfaction, life expectancy, and ecological footprint

Aggregate index of well-being based on health,
wealth, knowledge, community, and equity

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 (-)

GINI coefficient ()

Legal rights index (+)

Access to improved water
and sanitation (+)

of elected officials and that of the general popula-
tion; zero indicates “perfect” consistency

Measures extent to which an income distribution
deviates from an equitable distribution; zero indi-
cating “perfect” equity

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

Percent of population with access to improved
water and sanitation services

Protect and restore
natural capital

Ecological footprint (=)
Genuine savings (+)

Environmental sustainability
index (+)

Ecologically productive land and ocean area appro-
priated by consumption activities

Net investment in human-built and natural capital
stocks adjusted for environmental quality changes

Weighted average of 21 separate environmental
sustainability indicators

Economic
localization

Local employment and income
multiplier effect (+)

Ogive index of economic
diversity (-)

Miles to market (-)

Direct, indirect, and induced local economic activity
generated by a given expenditure

Measures how well actual industrial structure
matches an ideal structure; zero indicates “per-
fect” diversity

Average distance a group of products travels
before final sale

WWW.WORLDWATCH.ORG

23



STATE OF THE WORLD 2008

A New Bottom Line for Progress

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.!

Other macroeconomic indi-
cators have been created to sup-
plement GDP with information
on overall well-being. One
example is the happy planet
index (HPT), 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

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

Component

Amount

Contributions
Weighted personal consumption expenditures

(billion dollars)

(adjusted for inequality) + 6,318.4
Value of housework and parenting + 25422
Value of higher education + 828.0
Value of volunteer work + 131.3
Services of consumer durables + 743.7
Services of streets and highways + 1116
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.

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
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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.!®
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HPT 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.”1¢

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.1”

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
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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.!’

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.2°

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
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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.”?!

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.”??

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.??

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.*

Like macro indicators, institutional sus-
tainability metrics can be grouped by objec-
tives common to popular sustainability
frameworks:

e certification of products, operations, and
supply chains;

® zero waste;

e cco-efficiency;

e workplace well-being; and

e community vitality.

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

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.?¢

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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Table 2-3. Sustainable Development Objectives and Microeconomic Indicators

Economic Objective Sample Indicators and

Desired Direction of Effect

Description

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 (-)

Longevity (+)

Air and water emissions including greenhouse
gases total and per unit output

Useful product life

Eco-efficiency Recycled content (+)
Intensity (-)

Facility rating (+)

Percent of materials used as inputs that are recycled
Energy, water, and materials use per unit output
Level of LEED certification for buildings and facilities

Workplace
well-being

Job satisfaction (+)
Turnover rate (-)

Commuting (-)

Average scores from employee satisfaction surveys

Percent of employees voluntarily or involuntarily
leaving organization each year by category

Employee vehicle miles traveled

Community vitality  Local procurement (+)
Local economic impact (+)

Community support (+)

Living wage ratio (+)

Proportion of spending on goods and services
provided by locally owned businesses

Direct, indirect, and induced economic impact of
local expenditures

Value of cash and in-kind goods and services
donated for public benefit

Ratio of wage rate paid to living wage for relevant
employment categories

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
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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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sive pollution mitigation measures.?”

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 oft-
sets in the form of investments in wind and
methane capture projects.?

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.?’

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-
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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.3°

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.!

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 staft.
MEC’s engagement score rose to 63 percent
after the indicator was put in use.3?

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
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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.3®

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.3¢

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.3”
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
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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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CHAPTER 3

Rethinking Production

L. Hunter Lovins

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.!

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
ccosystem 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.”?

By the time most human artifacts have
been designed but before they have been
built, 80-90 percent of their lifecycle eco-

L. Hunter Lovins is president and founder of Natural Capitalism Solutions and a professor of business

at the Presidio School of Management.
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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:

e Buy the time that is urgently needed to
deal with the growing challenges facing
the planet by using all resources far more
productively.

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

e Manage all institutions to be restorative of
human and natural capital.*

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.
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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-etfi-
ciency, no system of production can be said
to be sustainable.®

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-eftective 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.°

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:
e reduction in the material intensity of goods

or services,
e 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.”
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
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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.®

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:
e 2,177 tons of sulfur dioxide—a 50-per-

cent reduction;
* 509 tons of nitrogen oxide (NO, )—a 35-
percent reduction;
® 297,121 tons of carbon dioxide (CO,)—a
50-percent reduction; and
e 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.’

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).t®

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.!!

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.!

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.!3

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
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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.!*

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.!

Companies are implementing eco-
efficiency to drive their innovation
and enhance their competitiveness.

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.!¢

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 CO, 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.1”

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.!?

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.'

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-
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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.2°

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.2!

PortionPac Chemical Corporation is using
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Box 3-1. The Robot Versus

the Hair Dryer

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.