Chapter Fourteen
The Global Env ironment and Prospects for Human Sustainability

If you study a map of the globe, it is difficult to see how its various separate
ecosystem—from the ice of the Arctic to Africa’s deserts to the prairies of North
America and the shoreline waters of Asia—are linked to one another by natural
systems. Science can now show us, however, how these systems tie one to
another, for example, how global air circulation moves air pollution from coal
burning in China into the air conditioning filters of buildings in America’s
northwest. Science can also demonstrate how the red dust from the storms in
Mongolia’s Gobi Desert carries via high altitude winds to supply needed minerals
to the plants in the rain forests of Hawaii. As Dr. James Lovelock suggested in
his Gaia theory, the globe can be viewed as a single large living organism, with
its multiple interlinked parts and systems that make it habitable by humans
(Lovelock, 2006).

As growth intensifies industrial production around the world, however,
globalization has produced clearly identifiable and serious negative impacts on
these natural systems. More particularly increased global warming reveals all of
the earth’s systems confronted by a serious common problem. This threat has
already begun to cause a variety of major problems for global trade. To
understand the many threats that industrial globalization and a rising human
population pose, we must examine how increased global commerce and the
growing interdependence of distant peoples affect the global natural resources
that roughly 6.7 billion of humans rely on to sustain them.

Mankind’s uses of nature leave us presently with what biologist Garrett Hardin
has called the Tragedy of the Commons. Hardin likened the earth to a single,
small piece of common ground owned by all of us, one on which each human
hopes to graze his or her cow, and live off products from the cow. As the human
population increases, more people add more cows. Pursuing greater abundance,
too many humans with too many cows inevitably face not enough water or grass,
and overstress the grazing area. As the crowding continues, cows begin to
starve, deserts overtake grassland, and humans relying on products from their
cows have nothing to sell or eat. The original natural resource that made life
possible—-the commons, the environment—is severely damaged or destroyed.
Hardin shows us that the underlying basis of the human economy is too often
overlooked. In actuality every human economy functions as a subset of the
environment, and without a healthy environment, economies will diminish, falter,
and die, even in a global economy (Hardin, 1954). (For an extraordinary series of
views from space of various natural systems and geographic areas of earth, click
on this URL:http://www.greatdanepro.com/Blue%20Bueaty/index.htm)
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Figure 14 -1. Global Networks

Natural Env ironmental Sy stems: weather, rivers, animal migration, ocean
currents, flora, fauna, energy sources, & earth’s atmosphere.

International Commerce Sy stems: Shipping, airlines, docks, highways, ralil,
animal transport.

Transnational corporations  with multiple production, transportation, and
distribution links.

Goods: Energy, autos, technology, food, chemicals, medicine.

Services: Education, health care, management, engineering.

Labor mov ement: within nations and internationally.

Contraband: lllegal animals, illegal weapons, human trafficking.

Travel Industry : Tourism, business travel: people, culture, invasive species
Health: Epidemics, transfer of health care techniques and medicines
Energy : production, transport, and distribution.

Crime and Terrorism Sy stems: lllegal drugs (2nd largest business), money
laundering, kidnapping, extortion, human trafficking, terrorist networks.
Science and Knowledge Transfer Sy stems: Academic, business and
government-sponsored exchanges, publications, meetings, e.g., IPCC.
Refugees and resettlement programs:  Disaster relief assistance.

Military outposts and Intelligence gathering & information exchange, troop and
weapon distribution, satellite surveillance.

News & Publications: print, film, TV, radio, Internet.

Telecommunications: line, cable, and satellite, phone, TV, computers, Internet
carrying news and information.

Culture: music, art, literature, dance, film, architecture.

Pop culture: film, TV, entertainment, games, advertising.

Awards: Nobel Prizes.

Finance: Money, banking, stocks, bonds, foreign direct investment worldwide
WTO; IMF, World Bank, currency trading.

Government Diplomacy and International Organizations, Treaties, Alliances,
UN, WTO, IMF, NAFTA, Geneva Convention, International Court of Criminal
Justice, IAEA.

International Non -Governmental Organizations: refugees, human rights,
environment, health care, globalization opposition, & other issues.

Religions: Christianity, Islam, Hinduism, Buddhism, Taoism.

Languages and cultural histories.

As you can see, multiple overlapping of natural and man-made systems and
influences, many of them with long histories, ties the world together, all of them
part of the phenomenon we call contemporary globalization.

Opposing Narrativ es: the Sustainability Dilemma
Opposing narratives of globalization depict in dramatically differing ways the

multiple problems arising with our common global ecosystems. Both
narratives—anti-globalization and pro-globalization—attempt to address
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questions about just how much economic activity earth’s resources can sustain,
but each comes up with a very different answer.

Independently of either narrative, information accumulates about the human

demands that put our sustainability at risk, and naturally each narrative uses

some or all of the data to offer a case for less or more globalization. Science from

the Intergovernmental Panel on Climate Change (IPCC) now shows us that

global warming is producing widespread melting of polar ice, arctic permafrost,

and mountain glaciers. The IPCC was established by the World Meteorological

Organization (WMO), a United Nations specialized agency, and the United

Nations Environment Program, (UNEP), and represents a collaboration of some

2200 scientists from over a hundred countries. Its publications can be found at

http://www.ipcc.ch/. Reliable scientific evidence from their research reveals a

stunning array of global problems including:

increasing desertification,

crops and cropland destroyed,

fresh water growing scarce,

reef die-offs worldwide,

ocean pollution rising,

major fisheries depleted beyond recovery,

invasive species rapidly spread by global commerce,

major storm damage doubling every decade,

oceans turning gradually acidic from absorbing more CO2,

species die-offs now so rapid as to require a new international

organization to monitor them,

air pollution causing hundreds of thousands of deaths and deformities

annually,

¥ toxins from industrial and agricultural production invading our waters
and land globally and harming human health in devastating ways.

¥ Greenland and Antarctic ice melts speeding up sea level rise,
threatening to inundate coastal populations around the globe.
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Environmental damage and losses make survival and sustainability more
difficult for over 2 billion of the world’s poor, who see in the downward spiral of
ecosystems their very survival at risk.

This growing aggregation of woes, then, raises questions about sustainability and
social inequality on two different scales. Global problems require coordinated
international responses, and local, national, or regional problems call for
responses from people, businesses, and governments at those levels. Because
all these scales interrelate and overlap, local, national, and global forms of
governance have yet to establish clearly who will or should assume
accountability for what. Moreover, on a global scale, we must demonstrate how
we can effectively limit and repair the damage that humanity’s rising numbers
cause ecosystems and social systems.
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In the absence of an effective U.S. federal policy, American cities and states are
initiating limits on greenhouse gases, following the lead of forward-looking major
corporations, which see such limits as inevitable and needed. As some point out,
it may be less a matter of government supplying solutions, and more one of
community action, because communities at all levels must protect their own
ecosystems if they hope to remain stable. For many problems, for example,
greenhouse gas emissions, sustaining ecosystems and solving the human
consequences of failing environments will require combined local, federal, and
global coordination. In the face of an urgent U.N International Convention on
Climate Change initiative to develop a binding global emissions treaty, the refusal
thus far of the U.S., China, and other major emitters to create a working solution
puts earth at serious risk from global warming.

The Growth Dilemma

Contemporary industrial economies rely on a flawed basic assumption—that
unlimited growth is possible despite a finite environment. Capitalism takes many
forms, but all hold that only through continual economic growth and
improvements in productivity—producing more—can societies remain stable and
flourish. Growth has become an article of blind faith, and along with it efficiency
in production, no matter what the costs to the community. This two-part belief
system extends to an individual level as well, where having more without limits is
considered a laudable goal regardless of the consequences that wealth moving
into the hands of the few may have for the community (see Chapter 15 for a
further discussion of this point). In contrast, the U.N. Millennium Development
Goals put community above individual acquisition, aiming toward relieving the
poverty of some 2 billion of the earth’s inhabitants. The failure of globalization to
lead toward meeting these Millennium Goals, then, suggests growth having a
heavy price for both the poor and the hopes of mankind for an environment with
a sustainable future.

Proponents of globalization offer us examples showing that after one resource
has been exhausted, technologies have made it possible to substitute another.
For example, if globally we have arrived at peak oil, meaning demand for oil
matches or exceeds supply and new discoveries (and we have arrived there),
then we can use corn, sugar, and other crops to supply biofuels that will
substitute for petroleum. Also, when a resource such as petroleum grows scarce,
we see its price rising, driving up the prices of its substitutes, all fuels.

The essential free market belief in growth tells us that as long as demand for
something is perceived as inelastic (unable to change), we must find ways to
satisfy that demand by substituting one or more other natural resources. We are
told that growth must continue, even if it means some seriously negative
consequences. For example, using food crops for fuel has set off soaring food
prices, food riots, food shortages, and social unrest globally. The U.N. Food and
Agriculture Organization (FAQO) has signaled a worldwide food emergency, and
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met to request that rich nations support poorer nations by subsidizing food for
them. While the stopgap measures may temporarily alleviate the food crisis,
“failure to redress the failed policies of the last 34 years . . . is already making a
mockery of the Millennium Development Goal of halving hunger by 2015”
(Environmental News Network, 2008). To protect their own populations, some
nations have set limits on food exports.

Demand for food as fuel to perpetuate traditional forms of growth has collided,
then, with the very real global limits of both petroleum production and food
production, that is, such growth is not sustainable without dramatic changes in
resource uses. Innovations in alternative forms of renewable energy and
alternative forms of crop production hold the promise of limiting the current world
food crisis. But these solutions may prove temporary as the global population
increases by 76 million a year, and food demand pushes the limits of available
land and shrinking supplies of water. The entire fuel versus food scenario raises
the question of how we can find ways to move from traditional forms of growth to
create sustainable economic growth without damaging the environment or
denying people what they need for survival.

The measuring systems of current globalization rely on various signals and
predictors that support growth measured in greater output, and use these
indicators to shape the policies of private enterprise, national governments, and
international trade organizations who encourage that growth. Because each of
us is potentially the beneficiary of economic growth, arguing for limits to growth
ostensibly suggests limiting further abundance for oneself and one’s society. But
as the American economist John Kenneth Galbraith pointed out some years ago,
environmental issues require a high priority if there is to be a good society, that
is, that those fostering economic growth must find also ways to limit and
eradicate its unintended, threatening environmental and social consequences
(Galbraith, 1996).

Innovative new forms of measurement now calculate into the traditional growth
statistics these environmental draw-downs, and the impact of environmental
losses in causing poverty. (Readers interested in seeing such a measurement
system are encouraged to review the 2005 Environmental Sustainability Index
compiled by Yale and Columbia Universities, at:
http://209.85.141.104/search?q=cache:0TIYRHIRgggJ:www.yale.edu/esi/ESI200
5_Main_Report.pdf+harvard+columbia+sustainability+index&hl=en&ct=clnk&cd=
3&al=us&client=firefox-a). Pro-globalization proponents argue that global
organizations such as the World Bank and the International Monetary Fund have
tuned their policies to mitigate environmental damage and poverty, and they
supply data such as the rapid rise of the middle class in India and China to argue
that regular increases in economic growth have significantly reduced global
poverty. They point hopefully as well to environmental risks such as global
warming now being addressed through the Kyoto Protocol, new market-driven
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systems such as carbon trading, and some voluntary commitments to cut energy
use and CO2 emissions by major transnational corporations.

Toward A Sustainable Global Economy

The sustainable economy/anti-globalization narrative, however, goes much
further in noting the risks of a collapsing environment, and in describing what
sustainability requires. It warrants mention that the term sustainable growth may
be an oxymoron, that is, a self-contradiction, for some uses of it ignore very real
environmental limits to growth. Economic growth appears unsustainable if we
examine the results of the present human footprint on limited global resources.
Those advocating sustainable economies cite innovations such as designing
products for disassembly, and recycling materials and wastes in ways that mimic
nature to conserve resources. One hopeful leader advocating this kind of
sustainable development, Bill McDonough, has proposed “the next industrial
revolution” via a system that mirrors the environment by integrating systems of
natural design, resource use, and waste management. His book Cradle to Cradle
(McDonough, 2002) offers a complement to the book Natural Capitalism by
Amory and Hunter Lovins with Paul Hawken (Lovins, Lovins and Hawken, 1999).
The latter see in present technology: environmentally sensitive design
possibilities; huge, readily available energy savings; ways to diminish the use of
water and other resources in manufacturing; and innovative waste disposal
systems that preserve ecosystems.

Recently some major global businesses and governments have begun to form
coalitions and organizations to examine the risks that environmental losses may
pose for them. In 2004, nearly 1,800 transnational corporations (TNCs) or their
affiliates filed corporate responsibility reports, up from virtually none in the early
1990s. In 2007 major U.S. firms joined together as the U.S. Climate Action
Partnership (USCAP). Firms such as General Electric, Dupont, and four electric
power producers joined to advocate a gradual set of cuts in emissions (Barringer,
2007). While this corporate response reflects a growing acknowledgement of
social and environmental necessities, the governments of major global forces
such as the U.S., China, and India have yet to advance any concrete
requirements for GHG emissions cuts. All remain in discussion with respect to
the proposed replacement of the failing Kyoto agreement under the UN
Framework convention on Climate Change. On the plus side thirty-one states in
the United States have, in the absence of effective federal policy, joined a
registry to measure carbon emissions. On a global basis, “the carbon market
more than doubled to $64 billion in 2007, up from $31 billion in 2006, the largest
share of it—$50 billion—in the EU (Markowitz, 2008). So thus far the world
moves slowly and uncertainly to solve a climate problem that threatens to cripple
globalization.

The EU has set goals for limiting carbon emissions as well. Nonetheless, 73
percent of the growth in carbon emissions traces back to developing countries,
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led by emissions from China (Spotts, 2007). To reverse these trends with
mounting environmental problems caused by greenhouse gas production, we will
need rapid momentum from far more firms and governments setting reduction
requirements.

Alternativ e Action To ward Sustainability

Meanwhile, the European Community’s Registration, Evaluation, and
Authorization of Chemical (REACH) agreement on limiting toxic chemicals show
promise. In another bright spot, Gerald Marten has identified both negative and
positive environmental tipping points (ETPs) as a natural part of how societies
self-organize to respond to changes that threaten their survival. Tipping points,
defined are those junctures where trends threatening or supporting sustainability
appear, create feedback loops, and take on a momentum of their own. He cites
community cycles in which growth, equilibrium, dissolution, and reorganization
naturally occur. According to Marten, “Sustainable societies are attuned to the
cycles in their own society and their environmental support system.” (Marten,
2001). He examines how ecosystems and social systems co-evolve and co-
adapt with minimal government leadership or intervention. He suggests that,
“ETPs provide a model of hope that can foster deeper environmental literacy,
more productive public dialogue, and more effective community action.” (Marten,
2001).

Governance Lags

Global attention and governance responses to serious global problems, on the
other hand, continue to lag far behind in delivering solutions to the array of
problems facing us. As Jared Diamond points out in the final chapter of his book
Collapse, How Societies Choose to Fail or Succeed, society after society over
the last 3,000 years has failed by clinging to belief systems which tell members of
the society that they are entitled to a certain material standard of living.
Unfortunately it is a standard that ignores losses of essential natural resources
that make it possible. As Diamond demonstrates, history shows us how these
denials have cost these societies their very survival (Diamond, 2005). Further
comment on societies denying environmental declines appears in the conclusion
of this chapter. (A video-streamed lecture by Jared Diamond on how societies
fail is available at:
http://video.google.com/videoplay?docid=3641551737596451012)

Figure 14 -2. The Human Footprint: Global Natural Resource Demand
exceeding Global Natural Resource A vailability
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Demand vs. Biocapacity
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The Global Env ironmental Dilemma

Earth’s environment can exist without a human economy, but a human economy
cannot exist without a healthy environment.

“The Ecological Footprint is a measure of the "load" imposed by a given
population on nature. It represents the land area necessary to sustain current
levels of resource consumption and waste discharge by that population “

“According to the new 2005 Footprint of Nations report, humanity’s footprint is 57
acres per person, while the Earth’s biological capacity is just 41 acres per
person. By comparing a population’s footprint with its biological capacity,
Ecological Footprint analysis suggests whether or not that population is living
within its ecological means. If a population’s footprint exceeds its biological
capacity, that population is said to be engaging in unsustainable ecological
overshoot.

“‘Humanity has moved from using, in net terms, about half the planet's
biocapacity in 1961 to over 1.2 times the biocapacity of the Earth in 2002. The
global ecological deficit of 0.2 Earths is equal to the globe's ecological overshoot”
(Dieoff, 2004).
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Let’s consider briefly the range of threats presently posed to the environmental
and economic resources that make globalization possible, and then examine
briefly some measures that may diminish or avert those threats.

Challenges to Sustainability

Concern over environmental decline has become a veritable publishing industry
in itself. Combining evidence from the UN Human Development Report; The Pew
Oceans Report (Pew, 2003); Bill McKibben’s fine book The End of Nature
(Mckibben, 1999); other sources such as Plan B 3.0 by Lester Brown at
Worldwatch (Brown, 2008); and Natural Capitalism by Amory and Hunter Lovins
and Paul Hawken (Lovins, Lovins and Hawken, 1999) we can—via some
oversimplification—identify thirteen significant challenges to sustainability.

1. The drawdown on natural resources (oceans, deforestation, species losses
(for example, coral), and wastes polluting the environment (the Human Footprint
supplies an overview in the form of the total human). Other challenges include:
2. Climate change, global warming, and sea level rise; urgent measures are
needed to forestall or mitigate these;

. Communicable diseases and epidemics;

. War, conflicts, and arms proliferation;

. Access to education;

. Financial instability and global economic collapse;

. Governance failures and corruption;

. Poverty, malnutrition, and hunger;

. Energy shortages, and resource shortages;

10. Sanitation, access to limited clean water;

11.Trade barriers;

12. Population control; and

13. International and local crime.

O©oOoO~NOOTh~W

Having already reviewed above humanity’s over-consumption of natural
resources—the human footprint—let us briefly examine some other issues that
put sustainability and globalization at risk.

Climate change, global warming, and sea lev el rise

Globalization’s proponents of traditional growth tend either to deny the alarming
signals revealing these problems, or to suggest that regulatory strategies such as
developing markets for carbon trading and sequestering CO2 will limit global
warming and allow for further traditional growth. They also point to the Kyoto
Protocol on carbon emissions as proof that international agreements will mitigate
global warming, and add that the warming may be natural, not man-made.

Those insisting that growth is not sustainable point out that early in the 21st
century, mankind now finds humans inadvertently creating serious weather
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problems, ecological damage, and social disruptions via global warming. The
Intergovernmental Panel on Climate Change (IPCC) has established global
warming as a phenomenon caused by man—Ilinking the rise in greenhouse
gases, CO2 in particular, to projected temperature rises of anywhere from 1.6 to
6.4 degrees Celsius in the 21st century. The outer limits of these incipient
temperature changes, they remind us, will destroy life as we know it, and cause
massive dislocations of humans and problems for their commerce. It is an alarm
that many find difficult to accept as real.

Recent studies suggest that as the globe warms, the release of other
greenhouse gasses such as methane from permafrost is also speeding up,
intensifying warming, particularly at the poles. In a tragic example of the
consequences of warming, the heat that engulfed Western Europe in the summer
of 2003 caused 52,000 people to die (Earth Policy, 2006). 2005 registered as the
hottest year on record, and the winter of 2006-2007 was the warmest ever
recorded (Guardian, 2007).

A massive and apparently irreversible melting of Arctic and Antarctic ice packs
into the oceans has begun. The most recent studies indicate that the Greenland
ice pack is melting at triple a rate measured less than three years ago. Scientists
have been dispatched to study Arctic and Antarctic ice, which appears to have a
tipping point that can rapidly increase the rate of melting. University of Maryland
scientists have established that for every one-meter rise in sea level, shorelines
will recede 1500 meters, or roughly a mile (Steffan and Huff, 2005).

At one meter of sea level rise, hundreds of millions of people living in harbor
cities and along shorelines face displacement (Brown, 2005). Parts of industrial
Guangzhou Province in China would be inundated or awash with such a sea
level rise. In fact, many of the world’s most important and largest cities are
located in areas vulnerable to sea level rise, including New York City, London,
Washington D.C., Tokyo, Shanghai, Mumbai, Jakarta, and Sydney. Storm
damage triggered by warmer seas (in the last three decades sea temperatures
have risen unevenly by 72 degree Fahrenheit to as much as 2.4 degrees Celsius
in the North Sea) adds another barrier to sustainability (Terra Daily, 2006).

Hurricane losses in the U.S. in the decade of the 1990s registered $113 billion,
but in the six years since the year 2000, hurricanes have already caused $273
billion in damages, sending insurance rates soaring. Pacific Ocean typhoons
have increased in frequency and intensity, which creates even greater levels of
threat to countries with increasing populations. According to a study from
Massachusetts Institute of Technology, hurricanes and typhoons arising in the
Pacific and Atlantic oceans have doubled in power and now last longer (Larsen,
2006). As Hurricane Katrina in the United States demonstrated, storms can also
seriously interrupt the production, refining, and distribution of the oil and natural
gas on which growth, even parts of sustainable growth, depends.
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The half million U.S. citizens who lost homes along the Gulf Coast to the 28 foot
storm surge of Hurricane Katrina in 2005, represent a glaring example of global
warming already displacing shoreline populations. We can predict in the coming
decades that this phenomenon will increase.

Those advocating environmentally and socially conscious approaches to
economics have strong evidence to support their case. While research continues,
recent upper projections of 21st century sea level rise—from 1 meter to 4.5
meters—indicate threats over time to the entire global array of harbors, docks,
roads, sea level airports, rail lines, and other transportation infrastructure on
which global commerce depends, causing massive dislocations and interruptions
in its flow of supplies, and cutting off some markets altogether. Just-in-time parts
supply—a key feature of efficiency in globalization—will face continuing risks. As
environmental observer Bill McKibben has put it, “The same fuels that gave us
our growth now threaten our civilization. . . We need to stop asking, Will this
make the economy larger? Instead we need to start asking, Will this pour more
carbon into the atmosphere?” (McKibben, 2006).

The destruction of species is occurring at rates that threaten whole ecosystems;
the warming of continental landmasses, soaring storm damage, drought and
desertification, and alarming losses in water supplies around the world all trace
back to global warming. The IPCC report on April 2007 suggests that 20 percent
to 30 percent of species face extinction by global warming changes by 2100
(IPCC Working Group I, 2007).

Delegates to the United Nations Climate Change Conference in Bali in
December, 2007 saw over ten thousand participants from over 180 countries
Create a Bali Road Map, a series of steps aimed at reaching a secure climate
future. (UNCCC, 2008). The nations aimed toward a final agreement in
Copenhagen in December of 2009, with the United States and China still clearly
reluctant to establish definite emissions limits, but EU member nations in October
of 2008 requiring members to have all electrical producers buy CO2 offsets and
to have energy intensive industries buy offsets for 15 percent of emissions
moving toward 100 percent of emissions
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Figure 14 -4. Satellite photography : Accelerated melting of the Greenland
Ice Sheet
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Source: Arctic impacts of Arctic Warming, Cambridge University Press,
http://cires.colorado.edu/steffen/
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Figure 14 -5: Atmospheric Carbon Lev els
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Efforts to Limit Global Warming

While the Kyoto Protocol of 1997 requires strict standards in the measurement
and monitoring of CO2 emissions, and 122 countries have ratified it, these
countries represent only 42.2 percent of global CO2 emissions. Worse, few
countries have met their emissions lowering standards. The United States, which
emits 26 percent of all global CO2, has refused to sign the Kyoto agreement, and
China (now the leading global emitter) and India, another major CO2 emitter, to
date remain exempted. Cuts in emissions thus far average 5.2 percent of 1990
standards. Whatever its value as a beginning, Kyoto fails to address greenhouse
gas emissions effectively. Globally we introduce over 7 billion tons of CO2 into
our atmosphere and oceans annually, and growth points these emissions toward
14 billion tons by 2050. Some scientists warn us that the entire world needs to
reduce CO2 emissions by a minimum of 80 percent or more by 2020 if we hope
to limit global warming and sea level rise (Brown, 2008). To review maps of
global greenhouse emissions by geographic area, which countries will lose the
most, and which most profit by changes (UNFCC, 2006), go to:
http://nytimes.com/2007/04/02/us/20070402_CLIMATE GRAPHIC.html.

Without more stringent limits on sources of major emissions, current carbon
trading markets (discussed in Chapter 11) fall far short of what is required,
despite some $61 billion in carbon credits changing hands globally in 2007. The
EU carbon trading scheme is comprehensive, covering 10,000 companies in 27
EU countries with a registry that lists the emissions of every major plant (Mutson,
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2007). But with a goal of reducing aggregate emissions 20 percent by 2020, the
EU in late 2008 found itself granting poorer individual member states to drop out
of the scheme. Still missing from this picture are the methane emissions of
livestock on a global basis, which in CO2 equivalent, scientists estimate at as
much as 18 percent of total GHG emissions, in some places more than vehicle
emissions (Knickerbocker, 2007).

Prices for carbon emissions in carbon markets depend on the emissions credits
available. If too many credits are available, and rich carbon producers purchase
credits instead of restricting carbon production, the sale of credits allows the
continuing buildup of greenhouse gases. Moreover, purchasing tree-planting or
other forms of carbon sequestration thousands of miles away fails to reduce
harmful particulates and heavy metals affecting the health of local populations.
China suffers massively from just this problem, as do parts of Eastern Europe,
wherever coal based electrical facilities flourish. Markets for carbon credits have
yet to even out, but hopeful signs have appeared. Recent emissions credits costs
amounted to $50 billion in the first half of 2008, nearly as much as the entire year
for 2007 (Gunther, 2008).

The EU carbon cap and trade market has produced some other unexpected
negative consequences. A French cement facing higher costs because of
required emissions credits may find itself unable to compete with less expensive
imported cement produced in Morocco, where no carbon credits are required. A
Dutch maker of industrial abrasives, despite installing the latest pollution control
systems, may find the new carbon credit cost of electricity so high that it has shut
down part time and laid off 20 percent of its workers. Although it received carbon
credits free from the government, one French electrical producer charged its
customers 100 percent of possible carbon charges, setting off widespread
complaints. In some places electricity prices change daily (Mutson, 2007).
Clearly the EU cap and trade markets have yet to prove their effectiveness in
limiting carbon emissions or as a model for new markets in the U.S. and globally.
With the threats of global warming rapidly rising, however, finding effective ways
to limit carbon emissions in electrical production, manufacturing, and automobile
and air traffic remain complex questions in need of immediate workable answers.

The Chicago Climate Exchange requires its voluntary members to produce a
minimum of 6 percent CO2 reduction; its 210 member firms include Motorola,
Dupont, and Ford. In the absence of U.S. and Chinese policies to substantially
cut greenhouse gases (the two combined emit roughly half of global CO2), and
absent global emissions standards much more stringent than those of the Kyoto
Protocol, the UN Protocol on Climate Change and many developing countries at
the 2007 Bali conference major insisted that progress on a new global carbon
limits treaty must speed up dramatically. A 2008 bill to reduce U.S. emissions
appeared in the U.S. Congress but failed, and some EU members now advocate
reducing carbon emissions by 30 percent by 2020, and by 60 percent by 2050.
Presidential aspirants in2008 in the U.S. advocated similar or greater limits.
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Stringent reductions in carbon emissions, however, must become an urgently
pursued global reality if sustainability is to be achieved before warming seriously
alters environments and economies. Until the dilemma of global warming is
resolved or substantially mitigated, and until China, the U.S., and India
participate fully in carbon cuts, globalization faces serious uncertainties in its next
steps.

One current solution to ozone depletion via international agreement, it turns out,
results in an even worse emissions problem. The Montreal Protocol adopted two
decades ago, with 189 countries agreeing to its provisions, phased out the
production and sale of chlorofluorocarbons (CFCs) that were destroying the
earth’s ozone layer. CFC’s were also trapping incredible amounts of heat in the
atmosphere. After the ban manufacturers substituted different refrigerant
chemicals. Unfortunately, scientists now discover that these replacement
chemicals, HCFCs or hydrochlorofluorocarbons, while doing less harm to the
ozone layer, generate two to three times as much in greenhouse gases as the
1997 international Kyoto Agreement would have all of its signers cut from their
emissions. The Montreal Protocol solved one problem only to create another.

While Kyoto aimed at reducing carbon emissions by 1 billion tons by 2012, these
HCFC’s will by 2015 have emitted between 2 and 3 billion tons more carbon into
the atmosphere, the same amount CFC’s would have emitted. A U.N report
indicates that earth’s atmosphere can be spared 1 billion tons of carbon dioxide
emissions annually if countries reengineer HCFCs away from their uses in
refrigerants, fire extinguishers, foams, hair sprays, and roof and wall insulation
and replace them with ammonia, hydrocarbons, or other ozone friendly
chemicals. Representatives from industry, however, point out that ammonia and
hydrocarbons also pose safety and energy efficiency problems (Heilprin, 2006).

Communicable Diseases and Epidemics

Prospects for human sustainability face challenges as well from epidemiology
and flaws in global health delivery systems. As the SARS virus (Sudden Acute
Respiratory Syndrome) showed us in recent history in Hong Kong and
Singapore, quarantines can suddenly cripple trade between various producer
and consumer countries. The list of communicable diseases includes a new
virulent TB strain resistant to antibiotics, AIDS, SARS, bovine spongiform
encephalitis, avian flu, malaria, dengue fever, and asthma. Natural systems such
as bird migration carry some of these diseases, and poultry growers have
repeatedly slaughtered of hundreds of millions of chickens to avert avian flu from
spreading. Industrial and farming damage to environments, such as deforestation
and coastal water pollution, exacerbates poverty, puts toxins into food supplies,
and multiplies disease (Garrett, 1994). Shifting climates as a result of global
warming also will move the vectors for mosquito borne-diseases such as malaria
and dengue to new geographic areas.
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Evidence indicates that globalization accelerates the spread of communicable
diseases, leaving flagging global public health systems thus far falling short of
limiting these threats. Researchers estimate the emergence or reemergence of
over fifty virulent infectious diseases over the past two decades (Reinhold, 2005;
Wilcox 2005). Sustaining economic growth will require much greater investment
in public health resources on a global scale, particularly in fresh water and
sanitation. It must also demand new limits on raising pigs, cattle, and chickens in
“factory” type settings to cut off the disease vectors inherent in large numbers of
animals in close quarters. The masses of animal wastes and uses of antibiotics
to keep crowded animals fro dying pose serious problems for both the meat
supply as well as nearby environments suffering from storms and floods loosing
animal wastes into rivers, shoreline waters, and pristine environments. These
huge feed lots need the same waste treatment systems as cities.

War, conflicts, and arms proliferation

All wars are in some way wars against nature and hence threats to sustainability,
creating refugees and threatening the international trade on which globalization is
built. The poor suffer the most from the long-term consequences of such
violence. Ironically, the global trade in arms, with a few exceptions, is routinely
accepted as trade in just another set of products, with industrial nations
specializing in the marketing of sophisticated weapons. Acts of terror and
bombings in more than 34 countries around the world, genocide as in the
Democratic Republic of Congo, Zimbabwe, and Rwanda, criminal gangs seizing
oil rigs in Nigeria, and state sponsored killings in the Darfur region of the Sudan,
and a rebellion in the Congo, all link to poverty, frustrations, depleted
environments, and failed state behavior that threaten sustainability. Such
violence also discourages investment and impairs all forms of economic growth.
Wars in Iraq, Sudan, Uganda, Central African Republic, Zimbabwe, Sierra Leone,
Angola, Somalia, Democratic Republic of Congo, and other Central African
nations have led to deaths in the millions, and generated hundreds of thousand
of refugees. Human beings have been able to limit human violence, but never
eradicate it. Sustainability advocates face the challenge of advancing more
effective forms of violence prevention and dispute resolution.

Access to education

Increased rates of literacy result in real sustainability benefits, including higher
per capita rates of Gross Domestic Product, decreases in infant mortality, yet
population limitation. Roughly two-thirds of the earth’s 770 million illiterates are
women, with India registering 50 percent illiteracy among its women, and Nigeria
some 15 percent. Among women ages 15 to 24 in India, however, the U.N. push
for global literacy has increased the number of readers to nearly 70 percent
(National Geographic, 2006). (For a more detailed treatment of the education
equation see Chapter Six.) Devoting more resources to education will be
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essential to any form of a sustainable global economy and the lower birth rates
and social justice that can follow out of it.

Financial instability and global economic collapse

In the 2008 credit crisis, the previously robust global economy revealed the
classic symptoms of a global recession, triggered by financial excesses and debt
in the United States. Consider the pieces of the unfolding U.S. crisis: a U.S.
savings rate below zero; nearly $200 billion a year for two Middle East wars; the
U.S, federal deficit at over $700 billion annually; a total U.S. debt doubling in just
7 years; a balance of payments deficit of over $800 billion; over a trillion dollars
suddenly needed in rescue funds for failing banks and investment firms;
shrinking growth; and reliance on foreign financial sources to support the U.S.
deficit by purchasing bonds. The world’s largest consumer nation, on which
developing nations rely for their sales, now faces a tide of bankruptcies,
unemployment, business closings, its historic auto industry facing collapse;
housing prices shrinking, and panic in financial markets sharply devaluing
investments and pension funds. A global financial crisis following out of these
dire events emphasizes once more the degree to which globalization and the
movement of capital globally has tied the economies of the world into
interdependency. When one major economy suffers, markets around the world
descend into uncertainty and turmoil.

In a larger picture, U.S. government deficit spending consumed capital that
otherwise might have encouraged investments in sustainable industries.
Meanwhile U.S. consumers spend nearly $1 trillion dollars annually on overseas
products and services, creating a balance of payments deficit, which combines
with the federal deficit to raise questions about the stability of the dollar (Drucker,
2005). While developing nations profited from sales to U.S. consumers, and their
economies grew, lenders around the world had risked funds that relied on
continued U.S. spending. When the spending suddenly dropped, and U.S. credit
required massive injections of government funds to keep markets functioning,
global capitalism revisited the bust end of the boom and bust cycle that has
marked capitalism since its inception. This time, however, the bust has been on a
global scale.

The spreading 2008 U.S. economic downturn cut U.S. and even EU demand for
world goods, setting off a global recession, the extent of which is yet to be
measured. Banks around the world have looked to governments either to
nationalize them or to supply government support to see them through the crisis.
In China, the roaring growth of 10+ percent in GDP shrank toward 8 percent, and
rampant inflation of 8.7 percent subsided to 4.6 percent. Around the globe
commodity prices plummeted as demand dropped, with oil falling by over 5
percent--from a high of $145 bbl to less than $70 bbl. Globalization faced the
uncharted territory of recession and possible a global depression.
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In this global recession scenario, economies already face difficult issues, such as
desertification in China and new droughts in parts of Latin America and Australia.
Global warming also poses serious growing regional threats to sustainable uses
of the environment and the global trade relying on those environments (Cooper,
2006). A return financial balance, a whole new approach to balancing the U.S,
budget, and effective ways shrinking its trade imbalance are needed to reverse
the present trend that threatens all forms of global growth.

Governance failures and corruption

Depleted environments combine with poverty and corruption to create so-called
failed states, countries in which the rule of law, the assurance of personal
security, and effective government have collapsed. In such countries dictators
seize assets and use gangs and the military to suppress civil rights. Zimbabwe,
Nigeria, Haiti, and the Congo presently qualify as failed states. Other states keep
some public order but limit or oppress the civil rights of their citizens. Another
category of states sponsors acts of terrorism or subversion abroad as part of
their foreign policies, among these major industrial nations. All of these
categories of states can be considered as governance failures, for they allow
individuals with power to ignore the needs and rights listed under the U/N.
Declaration of Human Rights.

Remedies for failed states require international debt relief, pressure to end
corruption, and dramatic changes in WTO policies. Nations agreeing to the
United Nations Universal Declaration of Human Rights also may have to agree to
submit to the settlement of grievances before a world court. (More on the
consequences of failed states and global governance may be found in Chapter
Fifteen.)

Poverty, malnutrition, and hunger

Population growth, environmental losses, failed crops, drought, lack of
investments, global trade barriers, and corrupt or incompetent governments
mired in debt combine to leave hundreds of millions of people in underdeveloped
and developing countries struggling to survive. 80 percent of the world’s financial
resources are controlled by 20 percent of its people. 2 billion or more people live
on less than $2 a day. These data answer the three questions at the beginning of
this chapter in disastrous ways. The International Monetary Fund (IMF) has
established only minor successes in helping debtor nations find ways out of
international debts that exacerbate their poverty (Lowenthal, 2006). To improve
the lives of these people, the United Nations Development Program focuses on
economies practicing environmental sustainability. The challenges of energy,
water, and poverty rank among the most pressing for those advocating global
sustainability. More is available on this subject in our chapter dealing with
urbanization (Chapter Eight), as well as that addressing food security (Chapter
Ten).
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Energy and resource sh ortages

We have seen in recent years collapses of the electrical grids in developed
nations, leaving tens of millions without electricity. Even in stable industrial
societies, aging electrical grids reliant on central power production and fossil
fuels show signs of faltering. But a larger threat to traditional growth, one
requiring rapid and massive investment in alternative distributed energy, is
twofold: the arrival of peak oil production amid growing demand for more oil; and
global warming making all fossil fuel use much more dangerous. Global demand
for oil presently runs 86 million barrels per day (mbd), with demand rising toward
a projected 118 mbd or more by 2030. While oil producers carefully hide the
extent of their reserves, diminished oil discoveries all indicate that we are arriving
at peak oil production. Moreover, according to the Government Accounting Office
of the U.S. government, “More than 60 percent of world oil reserves, on the basis
of Oil and Gas Journal (sic) estimates, are in countries where relatively unstable
political conditions could constrain oil exploration and production" (Renner,
2007). This includes such countries as Sudan, Venezuela, Saudi Arabia, Iraq,
Iran, and Nigeria. The significant threat of instability in oil producing nations has
doubled oil prices in a year between 2007 and 2008, only to see them cut in half
again by the unfolding global recession.

The industrial reliance of globalization on inexpensive energy, then, faces two
serious challenges: oil supplies peaking and/or diminishing, and the earth’s
atmosphere and oceans being severely altered by accumulating CO2 from fossil
fuel emissions. Given the immediate need posed by global warming to limit fossil
fuel emissions, sizable investments in alternative energy, estimated at some $17
trillion over the next generation, will be essential if economic growth is to become
sustainable via clean, renewable energy. Fortunately, the earth receives enough
sunlight energy in 70 minutes to supply human energy needs for a year. Solar,
wind, wave, geothermal, and ocean thermal energy technologies are rapidly
advancing. (See Chapter Eleven dealing with global energy issues.)

Sanitation, access to limited clean water

A combination of climate change and poor resource management is leading to
water shortages in even the most developed countries. Industrial production and
mechanized agriculture require significantly more water. According to the World
Water Assessment Program of the United Nations:

“To ensure our basic needs, we all need 20 to 50 liters of water free from
harmful contaminants each and every day. In addition, a child born in the
developed world consumes 30 to 50 times as much water as one in the
developing world. The state of human health is inextricably linked to a
range of water-related conditions: safe drinking water, adequate
sanitation, minimized burden of water-related disease, and healthy
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freshwater ecosystems. Urgent improvements in the ways in which water
use and sanitation are managed are required to meet the Millennium
Development Goals (MDGs) related to human health” (Foulkes, 2006).

One billion people presently live in urban slums lacking clean water and
sanitation. The IPCC projects that up to one-third of the earth’s land will suffer
from drought by 2100, leaving as many as 3 billion people lacking water and
moving to where they can find it. Up to 30 percent of all species may also be
extinct as a result of such heat and drought (Times Online, 2007). Sustainable
societies will require a high priority on reorganizing water uses, plus new forms of
ensuring fair distribution of water for all (United Nations Human Settlements
Report, 2003; UNESCO, 2005).

Trade barriers

Subsidies to crops, tariffs, informal trade barriers, and cartels controlling prices
all combine to keep many developing countries from sharing in the kinds of free
market growth that globalization has fostered for developed nations. The 2008
failure of the WTO trade Doha talks indicates that free market ideology has
collided with domestic politics in a variety of countries, including the U.S., where
free trade has come under renewed pressure. For example, in a WTO dispute,
the U.S. has accused China of allowing the annual theft of billions of dollars of
copyrighted material in music, video, films, and other goods to go unchecked
(Office of US Trade Representative, 2007). This dispute raises four basic
economic questions about what will be produced, by whom and for whom, and
how such decisions will be made. While demanding that lesser developed
countries open to free trade, the U.S, Japan, Korea and most of the developed
countries in the EU refuse to cut subsidies to farmers that will make global
competition in crops and food animals possible. (The collapse of the Doha Round
of trade talks in July 2008 is widely attributed to opposition from farming groups
in developed countries who resist the more open conditions of free trade.) A
sustainable economy requires food sufficiency on a global scale if other
sustainability needs are to be met. The world presently faces a food crisis, and
free markets do not distribute food in ways that ensure sustainability for those in
poverty. For more on this subject see Chapters Ten and Fifteen).

Population control

China has achieved some success in limiting population growth, and Japan and
the countries of Western Europe are at zero growth or less with their population
rates. Despite the considerable effects of in-migration, even the United States
has slowed its population growth to roughly 1 percent per year. Nonetheless, we
continue to add some 76 million more people each year to the nearly 6.7 billion
people on earth, nearly 24,000,000 annually to the subcontinent of South Asia.
As the explanation of the human footprint reveals earlier in this chapter,
population control, or more precisely population decline, has become a core
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requirement of long-term sustainability. More on population appears in our
chapter Eight on Urbanization and the concluding Chapter Fifteen.

International and local crime

The international drug trade has an income of somewhere between $500 billion
and $700 billion a year, ranking as one of the world’s largest forms of enterprise,
supporting entire economies in Afghanistan and Columbia. Its uses of labor and
capital come at the opportunity cost of other forms of sustainable economic
enterprises, and cost drug-consuming countries the productivity of their addicts.
Other forms of crime such as international terrorism, genocide, human trafficking,
slavery, government corruption, pre-emptive wars, and white-collar crime add
significantly to the total of money, lives, and costs to health care, police, prisons,
courts, business productivity, and the environment.

Sustainable economies will require that all forms of crime diminish in order for the
human and physical resources that crime consumes to be transferred into
productive uses of work and resources. How crime is transformed into
sustainable economic behavior represents one of larger challenges we face. The
interactive effects of crime in global society is reflected in the growth of gangs
primarily in large urban areas that are home to highly mobile migrant populations,
sufficiently strong in many cases to threaten the power of police to create and
maintain civic order. (More discussion on this subject appears in our chapters on
global crime, Chapter Thirteen, and urbanization, Chapter Eight.)

Toward Sustainable Economies: A Summary

The inventory that you have just reviewed outlines but oversimplifies the size and
complexity of what must be accomplished to achieve a shift toward sustainable
economies. Chapter Fifteen carries this discussion further addressing how the
world might create and shape a sustainable economy. The choice to embrace
sustainable practices will mean massive changes in the expectations and beliefs
of consumer cultures that now propel traditional growth. It will also require
profound changes in government policies at all levels. So large and
comprehensive a series of changes will inevitably encounter refusals, disputes,
and denials from those who see short term disadvantages in the need for
change. Moving billions of people to use and recycle far fewer resources will
require imagination, patience, education, and dramatic improvements in both
government and businesses.

According to Donella Meadows, et. al. (2004), in The Limits of Growth, in early
stages, we see many who would disguise, deny, or shift the costs of moving
toward sustainability to others far away. We see such behaviors already in the
bogus science offered to refute global warming, in the advocacy of carbon
sequestration for so-called "yet unproven “clean coal,” and in the export of
industrial wastes from the U.S. to China. In a second stage we see compromises
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such as carpooling, government sponsored emissions limits and carbon trading,
and tax incentives for alternative energy uses and environmentally friendly
architecture. Such measures offer some promise but ignore the real limits
environments require of us as we attempt to reduce the pressures of growth on
ecosystems. Unfortunately, for all their good intentions, such measures in no way
assure protection from overshooting ecosystem limits followed by environmental
collapse or devastating damage. Globalization tends to universalize demands on
resources, making it difficult to shelter areas from damage.

In truly sustainable economies, however, the local, national, and global limits of
ecosystems have been identified and established as requirements that cannot be
approached or exceeded. Despite the addition of 78 million more humans
annually, many populations have stopped growing, lifestyles have adapted to
meet ecosystem limits by shrinking the human footprint, and economies have
adopted systems that mimic nature in the use and reuse of natural resources.
Sustainable economy means that societies embrace the trade-offs between the
number of people the earth can sustain, and the material levels at which each
person is supported (Meadows, et. al., 2004).

As we have seen, and it bears repeating, the earth presently holds nearly 6.7
billion humans, and adds another 78 million per year. Data from Africa, Latin
America, and Asia demonstrate that increasing numbers of humans overwhelm
ecosystems, leave over 2 billion people in dire poverty, stimulate internecine
wars and violence, encourage slavery and the exploitation of labor, and pose
much higher risks for epidemics. Consequently, the sustainable economy
narrative tells us that reversing population growth has become a critically
important, pressing need. Proponents of traditional growth via globalization argue
that if technological innovations have made population increases possible thus
far, we should anticipate that more such technological fixes will arrive to allow still
larger populations to survive. In response, sustainable economy advocates argue
that the innovative basis for all industrial growth, cheap energy, has now become
the problem that threatens all economies and ecosystems—global warming and
sea level rise. In short, they argue that some technological fixes supporting larger
populations and higher rates of consumption have embedded in them the next
environmental and social crisis.

Economic Consequences of Global Warming

In a study commissioned by the British government, Sir Nicholas Stern in early
November of 2006 indicated that the anticipated global warming of 5 to 6
degrees Centigrade would shrink the global economy by 20 percent, setting off a
worldwide depression from which recovery would be very difficult. In Stern’s
words, “ We have the time and knowledge to act but only if we act internationally,
strongly, and urgently” (Stern, 2006). Following Stern’s warnings scientists at
Stanford University in the United States released new measurements showing
that CO2 emissions in 2004 were nearly triple those in the year 2,000. Leaping
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from 1.1 percent per year to 3 percent per year. A 3 percent annual increase in
CO2 emissions projected out over coming years means CO2 in the atmosphere
would double in roughly 28 years. None of the climate projections of the IPCC
models used this much higher CO2 emissions rate in calculating their estimates
of temperature rise. This news coupled with information citing a much faster ice
melting rates in the Antarctic and Greenland intensify the need to speed up huge
cuts in emissions by up to 90 percent, or have the world face cataclysmic
changes in weather and sea level rise (McCarthy, 2007).

The Stern Report

Stern’s study suggests that by investing 1 percent or more of present GDP on a
regular basis to drastically cut greenhouse gases now, the economies of the
earth may be able to limit the damage of global warming and survive more or
less intact (Stern, 2006). If economies around the world fail to make such an
investment promptly, Stern’s report makes it clear that, "floods from rising sea
levels will displace up to 100 million people . . . droughts may create hundreds of
millions of climate refugees. . . melting glaciers could cause water shortages for 1
in 6 of the world’s population . . . up to 40% of species could become extinct”
(Stern, 2006). Simultaneously, Britain’s Prime Minister Gordon Brown called for a
“long-term framework of a worldwide carbon market,” the hope being to reduce
European-wide emissions by 30 percent by 2020, and at least 60 percent by
2050 (Stern, 2006). The IPCC Climate Change report of April, 2007 reinforces
much of what the Stern Report describes.

The urgency of this new call for action, outlining the trade-off between investment
now versus tragic economic and environmental consequences from delays, falls
within what scientists and economists call the precautionary principle. This
principle holds that beyond preventing the economic costs of a global calamity,
economies and their leaders have a profound ethical responsibility to protect and
maintain the integrity of the natural systems that underpin all economies. Hence
the need to exercise precautionary measures even if the weight of the evidence
leaves some uncertain or reluctant to undertake steps to avert disastrous
problems. Sir Nicholas Stern’s call for global commitment and action will
influence the European Union policies on emissions, but it remains to be seen if
and how it will overcome denial and inertia to become the catalyst for global
action limiting the impact of global warming.

Hopeful signs have already begun appearing. The largest retailer in the world,
WalMart, is initiating a major push to incorporate sustainable practices at many
levels of its global operations, and will push its suppliers to do the same. The
world's 12th-largest emitter of greenhouse gases, the U.S. State of California,
produces 10 percent of the country’s carbon dioxide and 2.5 percent of the global
total. The state now legally requires mandatory emissions caps on power plants,
refineries, and other heavy industry, plus energy efficiency measures, cuts in
tailpipe emissions, and an emissions trading market. The legislation aims at
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eliminating 174 million metric tons of carbon dioxide, a 25 percent cut in
greenhouse gases by 2020. Thirty-one states within the United States have
systems for registering greenhouse gas emissions, and two states have set
emissions limits in place, with others set to follow. In Western Europe the EU
Commission’s REACH system for limiting the production and sale of chemicals
until they are proven harmless to humans will have a very positive effect on
moving manufacturing in the direction of sustainability. Germany and Denmark
have invested heavily in wind power, the U.S. has a 500-megawatt wind farm
under development, and China will develop the largest wind farm on the globe.
Perhaps the key will lie in finding the positive tipping points, the situations and
places where systems can readily profit from investments in and changes toward
reducing the human footprint.

Gerald Marten describes the resilience societies need in coping with change. He
writes, “it [resilience] can be in conflict with stability and efficiency, which have
become priorities for contemporary society. A key to resilience and ecologically
sustainable development is to enhance the adaptivness of contemporary society
and its interaction with its environmental support system” (Marten, 2001).

The reports from the Intergovernmental Panel on Climate Change reinforce the
urgency of what Stern says survival will require. Absent such policies and
general global agreements, and without prompt action to pursue their
requirements, traditional economic growth may continue for decades, but not
without seriously damaging the hopes for survival of present and future
generations. The consumer culture that supports globalization must transform
rapidly toward conservation and sustainable practices. And beyond governance,
the fate of globalization in many ways now lies in a race between investment in
innovative, sustainable technologies and practices, before damaged global
environments threaten the very existence of civilization.
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