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LIFE-CYCLE STUDIES

Burials
Background
As the old saying goes, the only things guaranteed in life are death and
taxes. Burial rites have become increasingly involved over time, particularly
for those who can afford it—as the Great Pyramids testify. Today, in the
United States, a US$25-billion death-care industry oversees 1.8 million
burials a year, with the average funeral costing about $6,000. As millions
of baby boomers are expected to die by 2040, the market will only expand.
Funerary options vary widely around the world, depending on culture
and lifestyle. In Bombay, India, the Parsi community follows a centuries-old
tradition of using vultures to dispose of the dead. U.S. residents can buy
specialty urns bearing the insignia of the deceased’s favorite sports team.
And one enterprising company, LifeGem, will create a certified, high-quality
diamond from the carbon of your loved one.

Vultures collected at
the Parsi Tower of Sil
ence

in Bombay.

The Ecopod in red.

Courtesy of Ecopod

Closing the Loop

Environmental Impacts

Residents of several U.S. cities have successfully fought plans
to build new crematoriums, and critics have called for stricter
emissions controls on them. Other proposals for reducing emissions include removing mercury fillings from corpses before
cremation and using liquid nitrogen to reduce bodies to dust.
Adelaide’s Centennial Park cemetery plants trees to offset the
site’s emissions, and Koekisha, a major funeral home operator
in Osaka, Japan, uses dry ice and a cold insulator to reduce
carbon emissions from bodies.
Eco-friendly burials, popular in the United Kingdom for years,
are catching on elsewhere. Low-impact offerings include naturalfiber shrouds, fair-trade
Inc.
bamboo
caskets lined with
ter Arnold,
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unbleached cotton, and
the $5,000 Ecopod, a
biodegradable coffin
made from recycled
newspaper. In Japan,
options include vegetable protein urns and
capsules made from
tea leaves.
Death is also
Germany.
in
becoming
a vehicle for
r
le
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Coffin wh
conservation. The UK is
home to some 180 natural or woodland cemeteries, accounting for more than 10 percent of all burials. And
Fernwood Cemetery in California, one of a handful of U.S. natural
cemeteries, offers low-impact burials in wildflower meadows or
redwood groves. Georgia company Eternal Reefs will incorporate
your ashes into artificial coral reefs, used to restore fish habitat.

Modern funerals are resource-intensive. Bodies are typically
embalmed in toxic formaldehyde; sealed in impervious,
laminated wooden caskets (often derived from slow-growing
trees); and then placed in lined graves or cement vaults.
Cremation is considered a more eco-friendly option, requiring less land for burial, but it’s not without impact. Between
1975 and 2004, the share of Americans cremated grew from
6 percent to 31 percent. Today, there are more than 1,800
crematoriums nationwide, and some 200 new ones are built
each year. These facilities require energy, typically from fossil
fuels, and the incineration process releases dioxin and mercury
(up to 6 grams per body). The U.S. Environmental Protection
Agency estimates that crematoriums emit 145 kilograms of
mercury per year
Daemon Divin
us/Wikimed
(largely from dental
ia
fillings), though
activists say the
real figure could
be as high as
three tons.
Cremation may
be greener overall, however. An
Australian study
found that a
Checking
the flames
cremation generin a U.S. cre
matorium.
ated 160 kilograms
of CO2 on average, compared to 39 kilograms
for a standard burial. But when the cost of maintaining
gravesites was included (high pesticide, water, and mowing
requirements), burials released 10 percent more emissions.
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Limits to Renewables
I don’t think your answer to Richard Firn’s
comment [“From Readers,” May/June]
responded to what he was saying—that
renewable energy resources of any kind
still only offer limited niche opportunities. When used to supply a growing
energy demand they’ll have continually
multiplying environmental impacts. To
learn from our mistakes we need to carefully avoid denial. We really should be
making a positive effort to expose and
understand our mistakes. That same
error, after all, is the one made in the
general economic model that got us here,
treating the Earth as an unbounded
resource rather than the great niche
opportunity we started with.
You can see how the environmental
movement made that mistake most
clearly in studying why 20 years of organizing and well-funded governmental and
industry research failed to ask if using
ethanol would set off a world food price
war and riots. That growing conflict
between land uses is still just beginning to
unfold, unfortunately, and we should take
heed. The problem is that no one asked
the question, what will our growing use of
land for fuel run into? People tend to not
plan for what they don’t see, and barge
ahead, responding to crises later. If we

TALK TO US!
Please include your home town, country,
and phone number (not for publication).
Letters may be edited for clarity or brevity.
Send them to: tprugh@ worldwatch.org
— or —
Editor, World Watch
1776 Massachusetts Avenue, NW
Washington, D.C. 20036, U.S.A.
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Are we looking through the holes in our reasoning?

don’t learn to do better than that and
think things through, we’re not going to
make it. We should be using our own mistakes to point to a new way of thinking
about the Earth, not try to cover our
tracks in the usual way.
The penalty for not doing it is higher
than ever now, but there’s also a fantastic
other reward. Finding how to stop being
blind is also a chance to learn how to see.
We’re not just missing our big mistakes,
but lots else. Looking through the holes in
our reasoning may be our one best chance
to begin to see what else they may have
been hiding from us. I find your logical
error to be in concluding that “stopping
climate change will require…a portfolio
of energy technologies to avoid unsustainable use of just one or two….” The
mistake is that it offers a “portfolio” of
finite resources to supply ever-growing
quantities of energy. The word “portfolio”
obscures where the total is to come from.
The certainty is that, used for growth, all
renewable energy sources become growing nonrenewable new land uses. It looks
like we goofed in the exact same way the
people whose mistakes we are trying to
correct did, and seeing that may be really
good news.
Phil Henshaw
New York City, U.S.A.

Research Department
Staff
Erik Assadourian
Ben Block
Zoë Chafe
Robert Engelman
Christopher Flavin
Hilary F. French
Gary Gardner
Brian Halweil
Yingling Liu
Michael Renner
Janet L. Sawin
Senior Fellows
Chris Bright Danielle Nierenberg
Eric Martinot Sandra Postel
Mia MacDonald Payal Sampat
Viktor Vovk
Worldwatch Institute
Board of Directors
Øystein Dahle, Chairman
Tom Crain, Vice Chairman
and Treasurer
Larry Minear, Secretary
Geeta B. Aiyer Ed Groark
Adam Albright Satu Hassi
L. Russell Bennett Jerre Hitz
Cathy Crain Nancy Hitz
James Dehlsen Akio Morishima
Christopher Flavin Samuel S.Myers, M.D.
Robert Charles Friese Izaak van Melle
Lynne Gallagher Wren Wirth
World Watch and Worldwatch Institute
trademarks are registered in the U.S. Patent
and Trademark Office.
Opinions expressed in World Watch are those
of the authors, and do not necessarily reflect the
positions of the Worldwatch Institute.
World Watch (ISSN 0896-0615) is published six
times a year by the Worldwatch Institute, 1776
Massachusetts Ave., NW, Washington, DC 20036.
Copyright 2008, Worldwatch Institute. One-year
subscriptions within the U.S., Canada, and Mexico are $29 for individuals, $45 for institutions,
and $19 for students. For all other countries: $49
for individuals, $60 for institutions, and $35
for students.
Address changes, orders, and correspondence
should be sent toWorldWatch, P.O. Box 879, Oxon
Hill, MD 20750-0910. Canada Post Agreement
Number 40023881. Canadian returns should be
sent to P.O. Box 1051, Fort Erie, ON L2A 6C7.

Worldwatch Institute website:
www.worldwatch.org

www.worldwatch.org

E YE ON EARTH
by Ben Block
(unless otherwise credited)

North American
Commission Pushes for
Green Building Design

U.S. DOE

currently consume 20 percent of
total energy generation in Canada, 30 percent in Mexico, and
An organization led by North
40 percent in the United States.
A solar-powered house on the National Mall. It was one of 17
America’s top environmental offiDespite the potential gains from
university-designed entries in the Solar Decathlon, a competition
cials is calling for greater continenmore-efficient
design, green
to design and build energy-efficient solar-powered homes.
tal collaboration to build green.
building is only used in about 2
In a March report, the Montrealfor manufacturers, utilities, and other
percent of non-residential and 0.3 percent
based Commission for Environmental
companies,” the report said.
of residential structures in the United
Cooperation (CEC) stated the need for
The CEC’s recommendations follow
States and Canada, the CEC said.
“a lasting and achievable vision” of green
the framework of the so-called “2030 ChalThe U.S. Green Building Council says
buildings in the United States, Canada,
lenge,” which calls for new buildings to be
environmentally friendly construction,
and Mexico. The vision includes the credesigned to emit half or less of the greenon average, reduces energy use 30 percent,
ation of stakeholder task forces, targets to
house gases of the regional average for their
carbon emissions 35 percent, water use
build “net zero” energy buildings, and the
type. The challenge also outlines a target
30–50 percent, and generated waste 50–90
promotion of private sector financing.
for carbon-neutral buildings by 2030 (see
percent. The CEC puts the health benefits
“This effort can help strengthen the
“Green Building Goes Mainstream,” p. 12,
associated with green buildings, such as
economies of North America by spurring
for definition and discussion).
improved indoor air quality, at US$58
new markets and business opportunities
Commercial and residential buildings
billion a year.

Rise in Legal Philanthropy May Help China’s Environment

www.worldwatch.org

environmental victims in today’s China is
more a philanthropic deed than a profitable endeavor. Plaintiffs, mostly underrepresented rural farmers, have few
resources to engage in complex legal battles.
In nearly all cases, the plaintiffs are suing
powerful business groups that are often
covertly backed by local governments.
Cases that do make it to court seldom
yield much success, due either to this collusion or to inadequate scientific evidence
supporting plaintiffs’ allegations. On the
few occasions when the plaintiffs have won,
the rulings were either too lenient on the
defendants or ultimately unenforceable.
The absence of an effective legal system
forces many of China’s pollution victims
to resort to violence and mass protests. The
latter have been on the rise, with some
60,000 in 2006 alone. The new Zibo coali-

tion represents a positive next step in
China’s struggling grassroots efforts to
mount environmental lawsuits.
—Yingling Liu

Reuters/China Daily ©2007

A new coalition of law firms in eastern
China may represent a rise in the use of
legal measures to address the country’s
mounting environmental woes. This
spring, 10 firms in Zibo City, an industrial
city in Shandong province, voluntarily set
up an environmental law alliance to help
authorities handle pollution complaints
and provide legal assistance to victims,
according to Xinhua News Agency.
Zibo City has witnessed a growing
number of pollution complaints in recent
years as the economy has developed. Residents have traditionally relied on the government to respond to these concerns,
sending letters and paying visits to local
officials. Inundated with disputes, the government is now trying to reduce the burden by channeling people to the courts.
For legal professionals, representing

Cooling towers of an inefficient and polluting
power plant being demolished in Zibo City, by
order of the local government.
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Percent change from base year

The European Union has fallen behind in
previous year—whereas usage within new
meeting several critical environmental
member states, led by Romania, grew from
targets, according to an annual assessment
9.1 percent to 10.7 percent.
released in March.
One EU Core Indicator: Greenhouse gas emissions
The EU uses 37 core indicators to measure progress in
20
U.S.
achieving region-wide goals in
10
the areas of agriculture, cli0
EU-15
mate change, pollution, biodiEU-15 Kyoto target
-10
versity, and resource use. The
EU-27
2008 assessment reveals that,
-20
EU-27 target
“in most areas there has been
-30
New Member States
little improvement, with only
-40
one indicator showing positive
1990
1995
2000
2005
2010
2015
2020
progress towards reaching EU
“Air emissions” is the lone indicator
targets.” Performance is lagging in such
rated with a good performance. The EU is
areas as renewable electricity generation,
projected to meet its 2010 target of reducurban air pollution, and protection of
ing emissions of nitrous oxide and sulfur
biodiversity and fisheries.
dioxide, with some member states likely
One reason for the failing grades is
to do even better, the report says.
poor environmental performance in new
Despite stated challenges in meeting
member states, mostly in Eastern Europe.
its greenhouse gas reduction goals, in 2005
Yet much of the notable progress is also
the EU registered an 11-percent decline
found there. For instance, in 2005 the
in emissions over 1990 levels. The United
EU’s original 15 countries generated 14
States, in contrast, released some 16 perpercent of their electricity from renewable
cent more emissions in 2005 than in 1990.
sources—showing no growth from the

Source: EU

EU Behind in Meeting Key Environmental Targets
World Watch is a bimonthly, nonprofit
magazine, written by Worldwatch Institute
analysts and guest authors, that tracks key
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Financial Support

More Companies Discontinuing Farm-Animal Confinement

Coe
Sue

More companies around the world are
adjusting their farm-animal confinement
policies, largely in response to U.S. voterled initiatives and to the implementation
of European Union farm-policy reforms.
Forcing chickens, pigs, or young cattle
into tight cages, crates, or pens is common
in the United States, Europe, and increasingly the developing world. But at a time
when 73 percent of emerging human
disease originates in animals, placing
farm animals in constant close contact
has led to bacterial resistance and other
health concerns.
Growing public awareness
of the challenges associated with animal
confinement
has led several
major grocery
stores, fastfood chains,
and meat proJuly/August 2008|

ducers to phase out some of these practices. Among U.S. companies that have
responded to consumer concern in recent
years are Safeway, Burger King, and leading pork producer Smithfield Foods.
The companies are reacting to
mounting legislation as well. In the European Union, new laws banning veal cages,
breeding pig crates, and windowless “battery cages” for hens went into effect last
year. In California, an animal welfare referendum will be held during the November election, which if passed would make
it the first U.S. state to outlaw all three
confinement practices.
“These laws...send a signal to industry
all across the country that accelerates
progress nationwide,” said Paul Shapiro of
the Humane Society of the United States.
“The problem isn’t persuading Americans
that crates are inhumane. The problem is
getting bills through…agricultural committees that kill them.”

Worldwatch Institute is a nonprofit, taxexempt 501(c)(3) research organization that
welcomes private donations and bequests.
Support for the Institute is provided by the
American Clean Skies Foundation, Blue
Moon Fund, the Compton Foundation, Inc.,
the German Government, the Richard and
Rhoda Goldman Fund, The Goldman Environmental Prize, the Jake Family Fund, the
W. K. Kellogg Foundation, the Steven C.
Leuthold Family Foundation, the Marianists
of the USA, the Norwegian Royal Ministry
of Foreign Affairs, the V. Kann Rasmussen
Foundation, The Shared Earth Foundation,
The Shenandoah Foundation, the Sierra
Club, the TAUPO Fund, the Flora L. Thornton Foundation, the United Nations
Population Fund, the United Nations Environment Programme, the Wallace Genetic
Foundation, Inc., the Wallace Global Fund,
the Johanette Wallerstein Institute, and the
Winslow Foundation. The Institute also
receives financial support from many individual donors who share our commitment
to a more sustainable society.

To renew online visit
www.worldwatch.org/ww/.
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U P D AT E S
Arctic Melting May Lead to Expanded Oil Drilling

NASA

More than half of the Arctic Ocean was
covered in year-round ice in the mid1980s. Today, satellite evidence released
by the U.S. National Aeronautics and
Space Administration shows that perennial Arctic ice cover remains on less than
30 percent of the ocean.

Arctic ice extent on September 16, 2007, the
lowest level since observations began in 1979.

“The rate of sea-ice loss we’re
observing is much worse than even the
most pessimistic projections led us to
believe,” says Carroll Muffett of Greenpeace USA. For the first time on record,
in the summer of 2007 the entire Northwest Passage between the Pacific and
Atlantic oceans was ice-free.
Meanwhile, energy companies are
racing to profit from the melting ice.
Arctic Oil & Gas Corporation, an exploration company, has claimed exclusive

rights to develop oil resources in the
Arctic Ocean. However, development
rights are strongly disputed among the
United States, Russia, Canada, and Norway. All four countries are debating how
far their continental shelves extend into
the ocean and therefore grant them legal
freedom to drill.
In the seas north of Russia and Alaska,
expanded oil and gas development is
already under way. In February, the U.S.
Department of the Interior sold a recordbreaking US$2.6 billion in development
bids throughout the Chukchi Sea, just
north of the Bering Strait. Additional
sales are scheduled for 2010 and 2012.
The potential environmental
impacts of oil-company moves into
the Arctic are huge. A report issued by
the Department of the Interior said that
in addition to possible damage from
pipelines and onshore facilities construction, “commenters expressed attendant concerns about the inability to
clean up an oil spill in broken-ice conditions.” Greenpeace’s Muffett adds that
polar bears, now threatened due to climate change, would face further stress
if the Arctic is developed.
Stories are posted continually at
www.worldwatch.org/eyeonearth.

Worldwatch Institute Chosen for Stonyfield Farm’s
“Bid with Your Lid” Program
This July and August, Stonyfield Yogurt consumers will “bid” with their lids to
decide what share of a $100,000 donation will go to the Worldwatch Institute, one
of three non-profit organizations selected to participate in the company’s annual
“Bid with Your Lid” program. The initiative is part of Stonyfield Farm’s Profits for
the Planet Program, through which 10 percent of all profits are donated to efforts
that help protect and restore the Earth.
Under the program, the New Hampshire-based organic yogurt maker will give
a minimum $20,000 donation to the three participating organizations, with an additional $40,000 to be allocated among the three groups based on consumer voting. At least 20 million yogurt lids will advertise the program and provide instructions
on how customers can vote for their favorite organization. This year’s beneficiaries
also include Physicians for Social Responsibility and the Ocean Conservancy.
Consumers have two ways to cast their votes. They can log onto www.stony
field.com and enter one vote, or they can collect the limited edition lids and cast
multiple votes by mailing 10, 20, or 30 lids to Stonyfield Farm, PO Box 4840, Manchester, NH 03108-4840. Voting ends on August 31, 2008.

www.worldwatch.org

See “Home Grown Juice,” May/June 2008, p. 20

Not Just Hot Air Wind power currently
provides only 1 percent of U.S. electricity
but could meet 20 percent of national
energy demand by 2030, according to the
Department of Energy. Achieving this target, which would cost about 2 percent
more than keeping the current energy mix,
could eliminate a quarter of the greenhouse gas emissions from natural gas and
coal-fired power and reduce water consumption by 15 trillion liters, DOE says.
See “Bye, Bye, Birdie,” July/August 2006, p. 28

Wildlife Woes Between a quarter and
a third of the world’s wildlife has been lost
since 1970, according to data compiled by
the Zoological Society of London. Populations of land-based species fell by 25 percent, marine species by 28 percent, and
freshwater species by 29 percent, in what
the study calls one of the “great extinction
episodes” in Earth’s history. The study
names the destruction of natural habitat,
the overexploitation of species, climate
change, pollution, and the spread of invasive species as the five key reasons for the
ongoing decline.
See “A Fowl Plague,” January/February 2007, p. 24

Chronic Flu According to the South Korean newspaper Chosun Ilbo, bird flu is now
considered indigenous in Southeast Asia,
China, and South Korea, meaning the virus
has mutated to adapt to local conditions
and is thus able to break out at any time
of the year. Nearly 7 million chickens and
ducks have been culled in response to
recent outbreaks, although the virus is
considered impossible to prevent through
poultry culling.
See “The Incredible Shrinking Amazon
Rainforest,” May/June 2008, p. 12

Amazon Attack In May, Brazil unveiled
its “Sustainable Amazon” plan to address
rising deforestation and illegal logging,
though critics say the scheme is too prodevelopment. The plan includes US$600
million in low-interest loans to encourage
farmers to adopt eco-friendly farming
methods and offers social security and
unemployment benefits for some 40,000
families formerly involved in logging.
Visit www.worldwatch.org/ww/
to access these and other archived
editions of World Watch.
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Worth More Dead
than Alive

Phoenix Fund

TIGERS:

© Faith Doherty/EIA

It’s time to choose whether we will memorialize wild tigers,
or save them.
by Elizabeth O’Neill

L

ike most people, I have never seen a tiger in the wild.
Despite being a conservation biologist, the only tigers I
regularly encounter at close range are popular icons in
Western culture, like Hobbes, Tigger, Sher Khan, and
the jolly Tony on my breakfast cereal box. I have admired
tigers in zoos, however, so they are somewhat more real to me
than dinosaurs, but much less so than the grey squirrels outside my office window. Nonetheless, it is important to me
that tigers roam the world, as it is to many others. In a 2004
poll for the cable network Animal Planet, more than 20 percent of 50,000 viewers representing 73 countries voted the
tiger the “world’s favorite animal.”
Maybe, paradoxically, this is why the world holds fewer
than 4,000 wild tigers today. To most of us, they are thriving—
in our minds and imaginations, on TV, and in the pages of
magazines like this one—and this enables continued denial
and inaction. Meanwhile, the reality of the tiger is that all
remaining subpopulations—none of which numbers more
than 250 individuals—are in decline and that they now roam
across only 7 percent of their original range.
Of the nine tiger subspecies that once thrived, poaching,
conflict, and competition with human populations have driven
three species to extinction and three others to near extinction
within the past 50 years. The South China tiger, vigorously persecuted after a bounty was placed on its head by Chairman
Mao himself, is considered to be functionally extinct.

The Demise of “The World’s Favorite Animal”
The “world’s favorite animal” continues to be worth more
dead than alive. Demand persists for its skin, bones, organs, and
meat, and competition with tigers for land and prey (such as
deer and wild pigs) steadily intensifies as human populations
6
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grow. A recently published study estimates that the tiger’s range
has shrunk more than 40 percent just since 1995, and much that
remains is highly fragmented, with some patches able to support only a few adults. Increased habitat fragmentation also
provides easier access for humans competing with tigers for
prey. Although secured within the Meru Betiri Reserve of
Indonesia (see map), the last remaining Javan tigers—which
had been driven to the brink of extinction by hunting and
habitat loss—ultimately died off due to lack of prey.
No threat is driving tigers more rapidly toward extinction than poaching for consumption and trade, however. In
2004, India was stunned to discover that the entire tiger population of its Sariska Tiger Reserve (more than 20 individuals) had disappeared. Between 1999 and 2004, China alone
seized 80 tiger skins and 31 skeletons, and it is safe to assume
that this represents a fraction of animals actually slaughtered
and trafficked during that period. Rumored to have an astonishing range of properties, from anti-convulsive effects (tiger
eyes) to enhancing sexual prowess (tiger penis soup), tiger
products in particular demand today include plasters (externally applied poultices containing ground tiger bone and
herbs, believed to provide relief from pain, such as that caused
by arthritis), tiger bone wine (the product of steeping skeletons in alcohol for an extended period, believed to treat illness
and improve sexual capacity), and skin for adornment and
home décor.
Before domestic trade in tiger products was banned in
1993, China’s tiger bone-medicines market alone had grown
to a high-tech industry valued at US$12.4 million per year, and
consumption of all tiger products within China totaled 8–10
million units per year. Following the ban, a major black market in tiger products sprang up and has continued to thrive.
www.worldwatch.org

Photos at left, top: Tony the Tiger sells cereal; middle: Tiger Day Festival in Vladivostok, Russia;
bottom: Tiger bone pills for sale in Thailand.
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In a recent survey of nearly 2,000 people in seven Chinese
cities, 96 percent said protection of wild tigers is important—
but nearly 40 percent had used tiger products since the ban and
more than 70 percent of these indicated a preference for products from wild tigers over those from tigers raised in captivity.
Consumers pay a premium to obtain these black-market
products: a full pelt goes for about US$10,000 these days, and
together the teeth, claws, whiskers, and bones can also fetch
thousands—and prices will almost certainly rise as tigers
become increasingly scarce. But if the survey results are at all
representative of the Chinese public in general, with a population now exceeding 1.3 billion people, a middle class rapidly
approaching the size of the United States’ (i.e., 100–150 million people), and an economic growth rate hovering around
11 percent per year, then the potential consumer base is vast
and many of those who desire tiger products will have the
resources to buy them. More frightening still is that these
trends are mirrored in other Asian states, including Cambodia, Thailand, and Nepal, albeit on a smaller scale.

Delaying Extinction
The continued loss of the world’s tigers is not for want of
conservation spending and effort. Cultural and religious leaders such as the late Indira Gandhi and the Dalai Lama, numerwww.worldwatch.org
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ous government officials both within and outside of Asia,
and conservation organizations large and small have intervened on behalf of the tiger. Between 1998 and 2005 the NGO
community alone spent more than $41 million globally. Add
to that government spending in the name of tiger conservation, and the figures would likely grow significantly. Earlier this
year, India, the world stronghold for tigers, made a renewed
commitment to tiger conservation, pledging to spend about
$150 million over the next five years (compared to $40 million budgeted for the past five years) and to create eight new
reserves to save the species.
At issue, however, is not how much funding is available but
whether available funds ultimately have a real and positive
impact on tiger numbers. This remains to be seen. The ills of
corruption, inefficiency, excessive bureaucracy, and just plain
slowness that widely plague the Indian government are also
blamed for India’s inability to preserve its tigers. It is rumored,
for example, that park budgets have been determined, in part,
on tiger population size, thus creating a perverse incentive to
inflate population estimates in periodic reports.
Like tiger conservation spending, having the research and
knowledge needed to support effective and timely conservation action is not about quantity—the tiger is easily one of the
most researched animals on the planet—but about suffiJuly/August 2008
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Save The Tiger Fund

A vat of tiger-bone wine in Harbin, China.

lenged even to determine where to focus awareness campaigns
and enforcement efforts designed to reduce demand. The
existing and potential consumer population is diverse, widely
dispersed, and includes everyone from young urban professionals buying tiger bone wine as Chinese New Year gifts to
impress their rurally based parents (and their neighbors), to
elderly members of remote mountain communities following
centuries-old traditional medicine practices.
Even Buddhists across the pan-Tibetan region of China
and India, leveraging new-found economic prosperity,
8
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ciency. Based on the information at hand, we know with certainty that tiger populations across their range are in serious
decline, but we don’t know the nature and magnitude of this
decline from one year to the next. As solitary wide-ranging animals that typically inhabit densely vegetated habitats, tigers are
simply hard to count, and so annual estimates of mortality
rates often rely on data concerning carcasses and parts seized
from traffickers rather than on counts of live individuals in the
wild.
As recently as 2002, India estimated that it held more than
3,500 Bengal tigers. But in 2004, in response to the discovery
that Sariska had become an “empty forest,” the Wildlife Institute of India launched a rigorous census that yielded a count
in February of 1,411 individuals, a drop of more than 65 percent. Not only is this finding depressing because the world has
far fewer tigers than was thought only a year ago, but it is
worrisome because the significant difference between the
2002 and 2008 estimates may be due as much to past sampling
error as to actual population decline.
Conservation efforts are particularly confounded by the
persistent trade in tiger products. Conservationists are chal-

A tiger-skin costume being worn at the Litang Horse Festival, August 2005,
in Sichuan, China.

morphed a long-held tradition of adorning ceremonial robes with fragments of pelts from tigers
and other big cats into using whole pelts as the
robes themselves. Although this trend fell off significantly following a 2006 appeal from the Dalai
Lama to eliminate sales and use of endangered
species, not even tigers can escape the political
turmoil in Tibet. Some say that provincial Chinese officials continue to promote the use of large
cat skins as a means to undermine the Dalai
Lama’s persistent influence in the region.
Conservation efforts to date have also posed
little obstacle to the sophisticated organized crime
rings that sit at the hub of tiger trafficking. Generating more than an estimated $10 billion annually—more than half from Asian sources—the
worldwide illegal forest and wildlife products
market is second only to the illegal trade in arms
and drugs, and is no less difficult to tackle. While
some wildlife trade experts say that the who,
when, where, and how of tiger trafficking are
well known and that the world simply needs to
act on that knowledge, others say that good information is
sorely lacking, or that it only allows for seizures at borders but
not prevention, or that it allows for arrests but that prosecution, penalties, and enforcement are generally too weak to
deter poachers and traffickers.
Despite the existence of laws like China’s trade ban and the
listing of the tiger in the Convention on International Trade
in Endangered Species (CITES), as well as recent efforts such
as the Wildlife Enforcement Network launched by the Association of Southeast Asian Nations (ASEAN) in 2005, a CITES
www.worldwatch.org
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Wild Aid Thailand

senior officer working on anti-smuggling efforts lamented to
tified to conclude that a re-legalization of China’s tiger prodme that knockoff handbags and bootleg DVDs continue to
ucts market would sound the death knell for the few thousand
receive greater international policing effort than the illegal
tigers remaining in the wild.
wildlife trade. Preventing organized crime rings from driving
From Necessity to Sufficiency
tigers and other threatened species to extinction will require
Although undeniably grim and seemingly intractable, the fate
targeted, proactive, intelligence-led enforcement similar to
of the world’s tigers is not yet decided. If anything, the tiger’s
that used by the professional enforcement community to
rapidly worsening situation has raised a global alarm, demoncombat arms and narcotics. This means stronger commitstrating to governments, the general public, and the conserment from the likes of Interpol, Scotland Yard, and the U.S.
vation community that preventing the extinction of tigers—or
Fish and Wildlife Service’s special agents, as well as by all of
the major range- and consuming states—including China and India, in particular.
Further distracting conservation efforts and
muddying the future outlook for tigers are recent
moves by China to lift its ban on domestic trade
to allow sales of tiger parts and derivatives from
stocks and the estimated 5,000 or more live (and
reproducing) tigers currently residing on a handful of tiger farms scattered across the country.
China argues publicly that lifting the ban would
flood the market with legal products from farmraised tigers and drive prices down, and thereby
make poaching and sales of wild tigers economically inviable, but behind closed doors China
appears to be bowing to pressure from tiger farmers and provincial officials who stand to profit
from potentially millions in sales not only from
harvesting the live tigers but also from existing
“stocks”—hundreds of frozen carcasses the farms
hold in storage.
Lifting the ban and legalizing sales may also
A farmed tiger cut in half by smugglers. They were caught by Thai highway police, May 2004.
present an easier solution for China than the
internationally supported alternative: closing the
of any globally threatened species—requires a type and magfarms and destroying the stocks. The latter course would force
nitude of effort apparently not yet employed. Fortunately,
China to do something with the more than 5,000 live anithere is evidence that such a shift is occurring.
mals, very few of which have “conservation value” due to
Overcoming differences in mission and approach, comgenetic mixing among subspecies and inbreeding within
petition for funds, and even some sizable egos (rumored to
farms. Moreover, that the farms exist at all is due in part to
plague big-cat conservation work), more than 40 organizations
China’s own Wildlife Protection Law, which encourages the
have come together to form the International Tiger Coalidomestication and breeding of wildlife. Closing down the
tion (ITC). The ITC, which represents 10 countries, millions
tiger farms would require admitting that those who crafted the
of constituents, and missions that range from saving tigers and
law were at best misguided, and at worst wrong. Such open
promoting animal welfare to global biodiversity conservacriticism, particularly of government officials, is simply not
tion, is formidable and has already had some major success.
done in China.
Setting China’s trade ban and tiger farming as its first
Tiger conservationists have fought hard to ensure that
major targets, the ITC conducted a major awareness camChina maintains its ban, arguing that it suppresses conpaign to throw a spotlight on tigers at the most recent CITES
sumption and keeps the dormant market in check. Lifting
Conference of the Parties, held in June of 2007. The ITC
the ban, they say, would revive the market and lead to a surge
employed a range of tactics, including a massive mosaic of a
in poaching of wild tigers. Recalling the survey that showed
tiger’s face constructed from tiny portraits of tiger advocates
a clear preference for products from wild tigers, noting that
from around the world and employing a jolly tiger mascot
products from farm-raised vs. wild-caught animals are indis(with whom many delegates had their photos taken).
tinguishable, and also noting that it takes several thousand dolITC members also lobbied and assisted tiger range-state
lars to raise a tiger in captivity while poaching one from the
delegates, in particular, hoping to sway and support them to
wild costs little more than the price of a bullet, it seems jus-

Right: Tiger in Bandhavgarh National Park, India.

© Belinda Wright/Wildlife Protection Society of India

stand up to China, their politically influential and economically
powerful neighbor. Their efforts paid off with an explicit and
resounding decision from the CITES delegates calling for the
elimination of commercial tiger breeding operations. Today, the
ITC is carrying this momentum forward, continuing to pressure China to maintain its ban and assessing how best to tackle
organized crime, build public and political will to save tigers,
and garner large-scale funding for conservation efforts.

Tigers in breeding cages at the Xiongsen Bear and Tiger Farm in Guilin, China.

Also encouraging are recent actions and decisions taken
by leaders in the traditional Chinese medicine (TCM) community who seek to eliminate the use of products derived
from tigers and other endangered species, based upon the
belief that acts that drive species to extinction directly conflict with TCM’s pursuit of eliminating disharmony to attain
balance in the body and balance with nature. Tiger products
and derivatives have been removed from the official TCM
pharmacopoeia and replaced by effective substitutes, and
their continued use in the name of TCM is described by
Lixin Huang, president of the American Colleges of Traditional Chinese Medicine, as “fraudulent and illegal.” Huang
is an active member of the ITC and has even appeared before
U.S. House of Representatives oversight hearings to encourage the United States to continue to support bans on trade in
tiger products.
Those seeking other signs of hope might look to the Russian Far East, the last remaining stronghold of the Amur tiger
(or as it is popularly, but from a geographic standpoint inaccurately, known, the Siberian tiger). Rebounding from fewer
than 40 individuals in 1940, the Amur tiger population grew
to more than 400 in the early 1990s. Then the Soviet Union
collapsed and the resulting opening of its borders with China
10
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catalyzed a surge in poaching. In response, the government and
various NGOs launched Inspection Tiger, the formation of
several brigades assigned to fight poaching. The effectiveness
of this effort, combined with the lack of human population
pressure in the Russian Far East, allowed tiger populations to
increase further to about 500 today. Despite this demonstrated
success, the Putin administration has since stripped Inspection Tiger of its enforcement rights and decentralized forest
and wildlife conservation to the provinces, which
has further diminished enforcement efforts in
the region. But there is hope that the incoming
Russian president will reverse these decisions.
Recent moves by the World Bank also show
promise. In June the Bank will launch an initiative with significant potential to elevate the tiger
on the international political agenda and to
strengthen conservation efforts. The Bank hopes
to invest in high-priority conservation actions,
ensure that its own infrastructure investments
do not damage tiger populations, and also support investigations and economic analyses of key
issues such as poaching and habitat conversion.
From a political standpoint, the Bank also possesses major convening power across the tiger
range states, particularly in China and India, and
will seek to use this to influence and promote
improved national and global cooperation and
commitment. That the Bank would undertake
such a major and focused initiative targeting a
single species—believed to be a first in Bank history—speaks to the severity of the tiger’s plight.
Although these are promising steps in the right direction, the fate of wild tigers cannot rely upon these actions
alone. When asked what is ultimately needed to ensure the
persistence of the world’s tigers, most experts give the same
answer: sufficient political will on the part of key governments, such as China and India. And so the future of tigers
rests with each of us, and we must decide: are we happy with
tigers existing only as a figment of our imaginations? Or
somewhere in our hearts and minds, must we know that they
also exist as warm, furred, fierce creatures still walking the
planet? If we truly desire the latter, we must somehow find a
way to push for it, to align our priorities and values in a way
that ensures that the tide shifts and tigers become worth
more to the world alive than dead.
Elizabeth O’Neill is an independent biodiversity conservation
planner, writer, and editor based in Boulder, Colorado. She
recently conducted an impact evaluation of the Campaign
Against Tiger Trafficking.
For more information about issues raised in this story, visit
www.worldwatch.org/ww/tigers.
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Green Building
Goes Mainstream
A wide-angle view of
sustainable materials
and practices
By Erica Gies

N

ot long ago Bill and Becka Doering, of Santa Barbara, California, decided they needed a bigger house
to accommodate their two young children. After a
fruitless search of Santa Barbara’s pricey real estate market, the
Doerings took Becka’s father up on an offer to trade his 102square-meter (1,100-square-foot) tract house for their 84square-meter place across town. That helped, but the tract
house had just two bedrooms and one bath, so the Doerings
remodeled, resulting in a 150-square-meter four-bedroom,
two-bath house.
But this wasn’t simply about elbow room. The Doerings
also wanted their new home to be energy efficient and healthy.
So they seized the opportunity to transform the building by
hiring a like-minded architect and contractor to help them
implement many green building principles. The remodel
made improvements in site sustainability, energy and water
efficiency, materials and resources, indoor air quality, and
more. (See sidebar, page 17.)
Ironically, despite certain high-tech materials and the
sophisticated design principles involved, the Doerings’ remodel
was in some ways a nod to the past. Humans used to build
more sustainably and in context with place. The mud city of
Djenné, Mali; the sod houses of the American prairie; African
rondavals (round huts with grass roofs); the stilted, openwalled thatch shelters of Asia; igloos in the far north—all are
examples of how people use natural, local materials and sited
their buildings for optimum natural ventilation and climate
control. Bill Doering said that following such ancient wisdom and embracing simplicity were key in his family’s
remodel: “Sometimes we overthink and try to overbuild when
some of the most simple principles are what should be guiding us in green building.” For example, Doering initially
12
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designed a single heating system for hot water and space heating, but it turned out to be prohibitively expensive. “And then
we realized that this didn’t really make sense,” he said. “Why
would we spend $30,000 on a heating system, when our whole
intent was to turn it on as little as possible?” In the end, they
put a solar water heater on the roof and bought an inexpensive, energy-efficient furnace.

Gathering Momentum
Green building is booming, especially in Europe and along the
U.S. coasts. What started as a fringe movement in the 1990s
is rapidly moving into the mainstream. In 2005, approximately 2 percent of new homes built in the United States were
built “green,” meaning in adherence to strong energy efficiency standards and practices, according to the 2006 Green
Building SmartMarket Report by McGraw-Hill Construction
(MHC). (The commercial sector reached 2 percent in 2004.)
MHC projects both the residential and commercial sectors to
increase to 10 percent of their markets by 2010. But these figures don’t reflect the many undocumented piecemeal improvements made by a wide variety of building owners. In fact, 90
percent of home builders and 85 percent of commercial architects, engineers, and contractors reported some participation
in green building activities, according to the MHC report.
This momentum is striking, and is driven partly by widening awareness of the environmental impact of the built environment and the health implications of chemically saturated
indoor spaces. In the United States, 40 percent of all energy
used goes to heat, light, and cool residential, commercial,
and industrial buildings. An additional 8 percent is caught up
in the embodied energy of construction and product manwww.worldwatch.org

All photos other than those of the
Doering remodel on page 17 are
courtesy of Ecofutures Building Inc.
(www.ecofuturesbuilding.com) of
Boulder, Colorado.

This 1970s-era ranch house is
getting retrofitted with both
grid-connected photovoltaic
panels and an evacuated-tube
solar hot water system.
ufacturing, according to Ed Mazria, an architect who founded
the nonprofit group Architecture 2030 to encourage industry and government to reduce building-related emissions.
Close to 50 percent of U.S. CO2 emissions come from buildings (43 percent for operations and 6 to 8 percent for materials and construction), says Mazria. The energy footprints of
buildings in developed countries worldwide are likely comparable, he believes.
Climate-change concerns appear to be an important motivator to build green for both building owners and professionals; because the building sector consumes so much energy,
reducing its usage could have a significant impact. In particular, Mazria focuses on reducing or eliminating coal usage,
since coal is arguably the dirtiest fossil fuel. He says that a
dramatic reduction in building energy consumption would
reduce demand so much that the United States could actually
shut down coal plants. Based on data from a recent McKinsey Global Institute report (The Case for Investing in Energy
Productivity), Mazria concludes that, “in conservative terms,
US$21.6 billion invested in efficiency would result in a 1
quadrillion BTU reduction [in energy consumption].” In the
United States, “you would be able to close down 22.3 coal
plants for every $21.6 billion invested. You would also reduce
natural gas by 204 billion cubic feet a year and cut down on
oil by 10.7 billion barrels a year. You’d cut CO2 emissions by
86.7 million metric tons, you’d save consumers $8.46 billion
a year, and you’d create about 216,000 jobs.”
Green building is also getting a boost from efforts around
the world to set standards for buildings and educate the public, industry, and policymakers. These programs aim to reduce
greenhouse gas emissions and water usage and to improve
practices regarding hazardous substances, pollution, and
www.worldwatch.org

safety. Some third-party ratings systems include LEED (Leadership in Energy and Environmental Design), developed by
the U.S. Green Building Council (USGBC); BREEAM (Building Research Establishment’s Environmental Assessment
Method) in the United Kingdom; Japan’s CASBEE (Comprehensive Assessment System for Building Environmental
Efficiency); LEED Canada; and Green Star in Australia. There
is also a World Green Building Council (WGBC), headquartered in Toronto, Ontario, that is comparing the national
ratings systems to compile best practices. The WGBC’s 12
member countries represent about 50 percent of the global
construction industry.
Smaller organizations in various countries are also contributing. For example, Mazria’s Architecture 2030 has issued
the 2030 Challenge to encourage governments and industry to
reduce the fossil fuel energy consumption of all types of buildings by 50 percent from 2003 levels by 2030 for similar building types in their areas. The challenge sets increasingly tighter
standards so that by 2030 all new buildings will be “carbon neutral” (see discussion below). Mazria said that almost all professional organizations, many cities and states, and the U.S.
federal government have taken up the challenge by means of
resolutions, executive orders, or legislation. Many governments
are currently applying the targets only to their own buildings,
but some are working to incorporate the standards into building codes; in fact, the Doerings’ home town of Santa Barbara
was the first U.S. city to do so, in late 2007. Now the state of California is updating its building code to meet the targets.
Mazria notes that the ordinary workings of the market will
mean a dramatic changeover of building stock by 2035. Current U.S. building stock amounts to roughly 28 billion square
meters of floor space. Builders will likely demolish about 4.9
July/August 2008
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Some builders believe that resilient
channels, installed over studs here,
improve building envelope performance by breaking the path of thermal
and acoustic conductance between
inside and outside.
billion square meters over the next 30 years, renovate 14 billion square meters, and add 14 billion square meters of new
stock.“So by 2035, more than three-quarters of the built environment will either be new or renovated,” he says. If everyone
building or remodeling implemented the 2030 targets, the
changeover would dramatically reduce emissions. Mazria is
hopeful that Congress and the new administration in 2009 will
upgrade current federal building energy code standards so
all new buildings meet the 2030 targets.
While new green buildings are sexy in their design and
ambition, streamlining operations and maintenance and other
retrofitting projects for existing buildings are also critical to
reducing energy use. Mazria notes that, of the 48 percent of
U.S. energy consumed by the building sector, 40 percent goes
to building operations and maintenance. That’s why improving these areas is so vital. “There are energy codes out there,
but there’s nothing that really requires anybody who has an
existing building to make sure it’s operating efficiently, other
than the price of energy,” says Brendan Owens, vice president
of LEED Technical Development for the U.S. Green Building
Council. And in the United States in particular, “the market
doesn’t send the right signals for the true cost of the environmental and social impacts of our energy use policies.”
Energy auditors can maximize a building’s energy efficiency by a careful room-by-room examination. Many will
do a blower door test to determine where a building leaks air.
The auditor puts a powerful fan in an exterior door to pull
air out of the building and reduce the inside air pressure,
allowing air to flow through all unsealed areas. Thermography (infrared scanning) is also an important tool to identify
thermal defects and air leakage. Owens said a trained energy
auditor can improve a building’s efficiency by at least 30
percent with minor upgrades whose cost will be recovered
14
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within one year. Such upgrades can include lighting technology, sealing leaks in the building envelope, resealing distribution and return ducts, tuning up the mechanical system,
and ensuring that the stop/start times on building systems
are set optimally.

Renovating
Homeowners may wonder whether renovating at all is green,
since construction generates waste and is energy-intensive
both by its nature and via the embodied energy of new materials. But just 8 percent of U.S. energy consumed by the building sector goes to construction and building materials,
according to Ed Mazria. So renovation makes sense if it will
reduce the building’s annual energy consumption.
Green building contractor Paul Cerami’s business in Berkeley, California, is about 90 percent remodels. He said replacing older appliances and systems saves more energy than any
other type of project. The next-best step is replacing singlepaned windows with double- or even triple-paned glass.
In Cerami’s area, installing insulation is a common job, as
many older homes have none. He said insulation is a good
place for anything recycled, such as blue jeans or newspaper
(cellulose). Cerami particularly likes a new foam insulation
called Icynene®, which offers a lot of insulating power in relatively small dimensions and also allows water vapor to escape,
preventing mold growth. Icynene® has an R-value (a measurement showing the comparative efficacy of insulations) of
3.6 per inch. So a wall built with “2x4” dimensional lumber—
which is actually just under 3.5 inches, or 9 centimeters,
thick—and filled with Icynene® yields an R-value of about 13.
A 2x6-inch wall (roughly 5.5 inches thick) gives about R-20.
Icynene® is blown in with water, using no chlorofluorocarwww.worldwatch.org

In this addition to an existing home,
Icynene® has been blown between
studs and is being scraped down
flush with the resilient channels.
bons, and it doesn’t tamp down or age like other blown-in
insulations, so it’s expected to maintain its optimum R-value.
Cerami said that tankless water heaters are also a popular
upgrade; he installs them in 95 percent of his jobs. These electric, on-demand water heaters use less energy than standard
models because they don’t keep the water heated around the
clock, instead heating it instantly when needed. As for the
water itself, key water-saving devices include low-flow, dualflush toilets; flow restrictors on showerheads and faucets;
appliances such as front-loading washing machines and newer
dishwashers; and drip irrigation in the garden.
Projects also need to take waste into account to be truly
green, and they can do so at both the demolition and building stages. Demolition can produce a huge mass of materials,
and it needn’t all go into a landfill. The Doerings, for instance,
reused or recycled most of the material that came out of their
house, giving away windows and doors to neighbors, selling
old flooring, and giving appliances and other materials to
Habitat for Humanity and shutters to antique dealers. They
reused kitchen cabinets, bookshelves, and closet shelving. Of
the 100 tons of remaining material, a local waste collector
helped to recycle 85 percent.
Salvage yards and house tear-downs thus become great
sources for materials, and recovered products are much less
expensive than new ones. These sources are also more likely
to yield a piece that fits authentically with the style of an older
building. And while old windows and appliances aren’t good
choices for energy efficiency, buying other used materials can
be the least environmentally damaging way to shop because
it does not generate demand for new products that consume
resources. Cerami said his company has bought a lot of salvaged material for projects, from decorative wood beams to
siding to old hardware such as locks.
www.worldwatch.org

Another important way of minimizing waste is to think
long-term when planning a project and consider the life cost
of the building, including operations and maintenance. Bill
Doering made choices for his house based on this principle.
“The color is integrated into the stucco with very little wood
showing, so the upkeep will be little,” he says. “The cladding
on the windows is all fiberglass so that will never corrode.…
We shouldn’t build houses to last for 50 years; we should
build them to last for 200 years.”
Cerami also emphasized making timeless choices over
trendy ones. “We’re still burning up resources when we’re
doing construction remodels,” he says.“It’s making the choices
so these things won’t be torn out five years from now and
redone and sent off to the dump again.”

Starting from Scratch
Done properly, a green building does more than just conserve
energy and resources. “The industry is starting to get comfortable with the idea that high performance green office
space is fundamentally better in quantifiable ways from a
productivity standpoint,” says USGBC’s Brendan Owens.
“People take fewer sick days…they don’t complain about
heat or cooling, they’re more satisfied with their work environment when can see outside or they have good daylighting.
And that’s the type of thinking that allows employers to
attract and retain key people.”
New building projects allow architects, engineers, and
landscapers to plan comprehensive, building-wide systems.
They can optimize building orientation to make the most of
daylight, solar heat, and cross breezes for cooling. Where
appropriate, they can set buildings against a hill for added
insulation, or incorporate certain features that are difficult or
July/August 2008
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too expensive to include in a remodel, such as hot water pipes
laid under flooring to warm the building. Even traditional
solar PV can be less expensive as a new feature.
Green builders must be mindful not only of the energy a
building consumes every day but also of the energy embodied in its making, which is consumed during the extraction of
resources, the manufacture of materials and devices, their
transport to the point of sale or the building site, and so on.
One way to reduce the embodied energy of construction is by
erecting a prefabricated building out of large, factory-made
components. Modern prefabricated buildings can be energy
efficient in operations and maintenance as well, and can be elegantly designed with options for originality to avoid a cookiecutter look.
In some cases, builders may go beyond a focus on energy
efficiency alone and strive to qualify their buildings as “carbon neutral” or “net zero energy.” These terms are not always
consistently defined, but in general, net zero energy means
that a building’s energy consumption is offset by clean, onsite energy generation, such as from solar photovoltaic modules or small scale wind turbines, which can sometimes be
roof-mounted. A claim of carbon neutrality implies that a
building’s total carbon footprint is zero, i.e., that the carbon
released during its construction and operation is compensated
for by use of renewable energy from a utility and/or by paying others to sequester carbon. A carbon-neutral building
might also rely on on-site generation for part of its energy.
In practice, buildings touted for their small carbon footprints often do not account for embedded carbon from materials and construction.
Another idea shaping the design of new green buildings
is the concept of “soft failure.” Sparked by Hurricane Katrina,
which hit the U.S. Gulf Coast in 2005, it means designing
buildings that are more resilient in the face of floods, heat, and
other extreme weather that could become more prevalent
with climate change. For example, Brendan Owens asks,“when
the power goes out, are you in a building that is uninhabitable
because you can’t open the windows? Or if it gets a little bit
wet, do you have a significant mold problem that’s an immediate health hazard? Designers are looking at increasing temperatures [due to climate change] and what that means for
buildings’ ability to cool themselves, whether by passive or
active means.” When damaged, such buildings should remain
healthier and require fewer resources to rebuild. Minimizing
damage should also reduce social costs, such as death, illness,
community dislocation, split families, and mental health care
required due to stress.
A word about materials, whether they are going into a
new building or a remodeled one: determining whether a
building product is green requires considering its recycled
content, its material sources and whether they’re sustainable,
its chemical content, its environmental impact from manufacturing, the health impact on workers, the greenhouse gas
footprint of the product cycle, the waste stream generated
16
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throughout its lifecycle, and how far it traveled from the point
of manufacture to the project. Third-party certification and
standards programs do some of this research for consumers.
However, there are different programs for various categories
of materials, and not all materials have been reviewed. With
green building becoming so popular, experts say some companies are just hopping on the bandwagon, hoping to profit.
Greenwashing can result.
Andrew Bowerbank, executive director of the World Green
Building Council, has faith that the market will shake out.
“We have to rely on our industry leaders to identify organizations like FSC [Forest Stewardship Council for wood],
Energy Star [for appliances] and others…. In any kind of
competitive market, the ones that have value, the ones that are
really walking the talk, they’re the ones that end up making it
through the marketplace, and everyone else goes bankrupt.”
Owens says that in the United States stakeholders are
looking to establish a national “greenmark” for product certification. “In the meantime, I would say…‘buyer beware’,”
he cautions. “It’s going to take a little bit of education for you
to understand what the product certification means…. [Buyers should] look at multi-attribute screening criteria more
than single-attribute [criteria].”

Landscaping
Because a building is inextricably linked to the land, sustainable landscaping is a vital part of green building. It can
affect every dimension of a project, from energy use to water
management, as well as appearance. For example, thoughtfully situated trees can reduce energy use by shading buildings in the summer, reducing the need for air conditioning.
On the sunward sides, deciduous trees will shade in the summer but admit winter sun. On sides facing prevailing winds,
evergreens can serve as a windbreak, reducing heat loss. A
2001 study from the Forest Service’s Center for Urban Forest Research in Davis, California, found that increasing urban
tree cover in the United States by 50 million trees over the
next 15 years could save 6,100 gigawatthours of energy, the
output of seven power plants. That would save consumers $1
billion a year.
Stormwater management is of increasing concern in many
areas such as California, which recently passed a law requiring no net stormwater runoff for all new commercial and
public buildings. Instead, the water must be collected and
stored on site. There are several ways to meet this requirement,
according to San Rafael, California, landscape architect Leith
Carstarphen. On larger properties he constructs “vernal”
streams and ponds that fill up during winter storms and run
dry during the summer. He can also create wetlands that clean
runoff before infiltrating it into the groundwater or irrigating
the property. A wetland can also process blackwater (sewage)
on-site. On smaller properties, he often digs a drywell, which
is much like a regular well except that it doesn’t reach groundwww.worldwatch.org

The Doerings’ Remodel: A Snapshot
Some of the measures taken or planned to conserve energy,
water, and resources:
Project Site
• Drought-tolerant landscaping
• Removal of all turf grass
• Brick from demolished fireplace used to build outdoor bench
• Unsafe acacia tree removed and used as mulch
Water Efficiency
• Filtration and water softening system does not require electricity or use of salts
• Roof runoff collected in drywell to slowly percolate into
groundwater
• Dual-flush toilets and other water-conserving bathroom and
kitchen fixtures

• New, tighter exterior doors
• Compact fluorescent bulbs and new LED technology for
lighting

• Wiring and hardware installed for future photovoltaic panels
Materials and Resources

• Construction demolition plan diverted 85 percent of project’s
waste from landfill

• Further waste reduction by giving away windows, doors,
furnace, appliances, toilet, and sink

• Other windows, plus shutters, fireplace mantle, and oak
flooring sold

• Reused kitchen cabinets, bookshelves, and closet shelving
• Locally harvested acacia tree used for cabinet trim, shelves,
and a window bench

• Used salvaged bathroom sinks, faucet hardware, and vanity

Energy and Atmosphere

light fixtures from local construction project

• Sustainable building materials including bamboo flooring,

of home
• “Radiant barrier” paint additive on underside of roof
reduces attic heat gain
• Paint with ceramic particles increases walls’ insulation and
thermal mass capabilities
Solar
water heater supplemented by gas-fired, tankless
•
“on-demand” water heater
• Energy-efficient, low-e2 windows with fiberglass clad exterior
• Icynene® insulation in all exterior walls
• Cellulose insulation in ceiling
• Whole-house cooling fan
• New walls built to R-19 standard
• Skylight for natural lighting

• Wheatboard and formaldehyde-free melamine shelving and

www.worldwatch.org

wheatboard cabinets, cellulose insulation, natural linoleum,
FSC-certified wood, fly-ash in cement
Exterior
finished with color-integrated stucco and fiber
•
cement board
• 50-year roof
Indoor Environmental Quality
cabinet materials

• Zero-volatile-organic-compound interior paints and coatings
• Nontoxic sealants, adhesives, and oils
• Openable windows promote air circulation
• No carpeting
• Whole-house water filtration system

Top left: Whole-house cooling fan being
installed in the attic.
Above: Paint applied to the underside of the

roof contains a “radiant barrier” additive.
Top right: Skylight mounted in the roof, 50-year
shingles awaiting installation.

© 2008 Emily Hagopian

Four construction photographs courtesy of DoeringDesignandEngineering.com

• Increased southern window area to admit natural light
• New overhangs and trellis reduce heat gain on south side

Left: Trellis being constructed to shade the patio
at the back of the house.
Right: The front of the Doerings’ newly remodeled home.
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water and so is dry unless there have been recent storms.
Drainage is directed to it, and the water then infiltrates into
the soil slowly. Sometimes he works with architects to build
tanks with capacities of up to 1.9 million liters (500,000 gallons) into the substructure of building. These hold roof runoff
until it is needed for irrigation or for household use, such as
toilet flushing.
Rain barrels can capture water for irrigation, particularly
in places where it rains year-round. Ideally they are placed on
the highest part of the property so that water flows to the
irrigation system via gravity. When that’s not possible, a pump
can move the water uphill. The use of native plants in landscaping can also save water as well as minimize pests and
maintenance, according to Carstarphen. They also provide
habitat for native insects and birds, and many attract beneficial insects to the grounds. Piles of rocks or wood create habitat for worms, insects, lizards that eat insects, and other
beneficial creatures. For example, the Western fence lizard’s
blood neutralizes Lyme disease in ticks, and a study from
researchers at the University of California, Davis, found that
in areas with a lot of lizard habitat, there’s no Lyme disease.
Other ways to conserve water in the garden include drip
irrigation, which releases just the amount of water plants
need, and graywater systems, which move used water from
sinks and showers out into the yard for watering.
To reduce fossil fuel emissions from food production and
to reconnect people with their land, Carstarphen plants food
crops for all his clients.“The edible theme is really catching on
as people are getting more concerned about food security
and quality,” he says. “You can really see everything that’s
going in to [the food]: the fertilizer, how it’s being cared for,
that the land is not destroyed in the process.”
In the 14 years Carstarphen has been in business, he’s
18
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seen sustainable garden practices move into the mainstream.
“Even in Home Depot and places like that…I see they have a
selection of organic fertilizers and are starting to carry a few
natives,” he says.“It’s a tiny shelf in a sea of chemicals. But they
realize that there’s starting to be a consumer demand, and if
they don’t meet it, people are going to go somewhere else.”

Greening Communities
Green building practices are starting to encompass the structure of whole communities as well as the buildings in them.
Bill Doering, for instance, said his family’s move and remodel
led them to a changed lifestyle that entailed conserving water
and walking to errands and play, which wasn’t possible in
their previous home. Their old place was a part of suburban
sprawl, the typical development pattern in the United States
and most of the inhabited world, rich and poor countries
alike, since World War II. A car is required because houses are
too far apart for efficient and affordable mass transit, homes
and shops are in different neighborhoods, and a lack of gridstyle streets or walking easements can make it much further
than the crow flies to walk places. Bill Doering’s remodeled
house in an older neighborhood is not part of a sprawl development, and the difference surprised him. “In this neighborhood, we’re able to walk to the grocery store, walk to the
drugstore, walk to dinner, walk to have the kids go play at the
park,” he says. “Now our kids are going to be able to walk
when they go to school down the street, and that’s just not
something that was possible in our other neighborhood.”
“It’s not possible to segregate buildings and land use in any
meaningful way,” says Brendan Owens, who’s helping to create the LEED for Neighborhood Development Rating System. “We want to educate architects that where you put a
www.worldwatch.org

Far left: Structural insulated panels
(SIPs), R value of 42, being installed
as the roof of a residential addition.
This page: Boulder, Colorado’s first
net-zero energy home, built in 2005.
The south-facing facade uses solar
power both for electricity generation
and for heating water then stored in
a 23,000-liter underground tank.
When air temperature in the southfacing sunroom (center) reaches
27°C, fans draw this warm air to
other parts of the house.
building matters. And we want to educate building owners
about the negative effects of sprawl and the negative effects of
neighborhoods and communities that are completely dependent on automobile transportation.”
The neighborhood development sector of green building
emphasizes thoughtful community planning, expressed using
a variety of monikers: smart growth, traditional, new urbanism, healthy communities, livable communities, transit-oriented development, and active living. They share the goals of
higher densities to facilitate efficient mass transportation;
mixed-use development that builds homes, schools, stores,
parks, and other resources within a compact area so that
people can walk or bike to activities; sidewalks for safety;
and shared community green space. Most of these philosophies strongly favor infill—remodeling or building new
within an existing community’s boundary—over developing
virgin land. Infill preserves habitat for wildlife, forests, farmland, and recreation, and it maintains the integrity of communities and contributes to their revitalization by improving
existing infrastructure and introducing new homes and business. When infill developments are mixed use, the “active
transport” (walking and biking) it encourages promotes
health directly, and by shortening commutes it also frees up
more time for family and friends and reduces the stress
and “road rage” associated with driving in traffic. As oil prices
continue to increase, such compact neighborhoods will only
become more desirable.

Efficiencies
Bill Doering has tracked his electrical, gas, and water usage for
18 months and compared it to his family’s usage at their old
house, which was 66 square meters smaller and occupied by
www.worldwatch.org

just two people, rather than four. At the new house, gas usage
is almost zero from April through November and minimal the
rest of the year, an average of 25 therms per month. Doering
estimates their gas usage at 25 to 40 percent below that of the
old house. Water consumption is slightly below the average at
the old house. He is unsatisfied with his family’s electrical
use at the new house, which is 25 percent higher. “Still, our
average usage is 200 to 225 kilowatthours per month, which
is not a lot,” he said. Nevertheless, Doering hopes to make
the house carbon neutral within five years by reducing consumption and either buying offsets or adding solar panels or
other hardware to capture or generate renewable energy.
Industry data bear out Doering’s experience. Compared
to standard buildings, LEED-certified buildings are 25 to 30
percent more energy efficient, and Gold and Platinum LEED
buildings save 50 percent more energy, according to a recent
study from New Buildings Institute. The McGraw-Hill Construction report mentioned earlier says that green buildings
decrease operating costs 8 to 9 percent, increase value by 7.5
percent, offer a 6.6 percent improvement on return on investment, and increase occupancy ratios by 3.5 percent and rents
by 3 percent. These financial advantages are strong motivation
for building owners to adopt green practices and should keep
the green building industry growing and refining techniques
and materials. The result is likely to be healthier, energy- and
material-efficient, and more useful structures.
Erica Gies is a freelance environment reporter based in San
Francisco.
For more information about issues raised in this story, visit
www.worldwatch.org/ww/greenbuild.
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BETTER OFF IN PRISON
It is about 9 in the morning. A small door at Hyderabad’s Central
Prison for Women opens and seven children in khaki school
uniforms emerge and board a minibus. It’s time for the ride to
a private school nearby.
The seven children are the oldest of the 33 living in prison
with their mothers, who are among the prison’s 221 inmates.
The prison pays for the children’s schooling, which most of the
mothers would never be able to afford.
Rosa, 24, and her son Banni have been in custody for six
months awaiting her trial for robbery. She has applied to be freed
on bail but has been denied. Outside the prison she made a living
by selling pictures and statues of saints and Hindu gods.
“I am content with my life here,“ she says. “Not much happens,
my life is peaceful here. And my son can stay with me, it makes me
happy. Outside my life was tough sometimes. I had no home and
was sleeping at a temple. Here it’s much safer for me and Banni.”
Rosa’s reflections are not uncommon. Most of the women
are from poor backgrounds, lack education and skills, and have
been living insecure lives. In the prison they live under strict but
undemanding routines. They enjoy regular meals, a roof over
their heads, and free health care. They also have a chance for an
education and can learn a trade while serving time. It’s only at
night that they are locked up.
Many of the female inmates are probably living a more
tranquil and constructive life in the prison than they did on the
outside, where every day was a struggle. Here the social desperation, the daily fight for survival, is temporarily suspended. The
women have a chance to pause and reflect on their lives, learn
new skills, and find better alternatives for the future in freedom.
—Text adapted from a story by Heldur Netocny
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Captions, clockwise from upper left:
–Shapna is awaiting trial. Her husband
was recently killed in a shootout with police
and she is now a widowed mother with two
young children.
– Literacy class taught by a fellow prisoner
with the aid of a computer.
–Students, including prisoners’ children, in
the classroom of a local private school.
–Prisoners sew uniforms for commercial clients.
–Daily socializing on the prison block.
All photographs by Heldur Netocny/Lineair

www.worldwatch.org

July/August 2008

|

World Watch

21

Ocean Motion Power
AquaBuOY and Wave Dragon sound like superheroes.
Can they help save us from climate change?

Courtesy Marine Current Technologies

by Elisabeth Jeffries

A

s every school child knows, the oceans cover most of
Earth’s surface. And as every blue-water sailor and hurricane victim knows, the power embodied in the waves
and surging waters of the oceans is immense, often
terrifying, and beyond human control.
Kevin Banister knows all this, of course. But Banister, vice
president in charge of marine power at energy project developer Finavera Renewables, believes that if control of the oceans
is beyond us, harnessing at least some of their power is not.
He is one of a coterie of entrepreneurs pioneering a new type
of renewable energy that taps the endless motion of the waves.
The ocean, he says, is “the world’s biggest battery” and wave
power “is an opportunity whose time has come.”
The waves Banister hopes to conquer lie three kilometers
off the Northern California coast near the small city of Eureka.
In deep waters such as these (100 meters or more), the total
power resource of the ocean waves is estimated at about 110
terawatts (billion kilowatts); by way of comparison, global
installed electrical generating capacity in 2004 was less than
4 terawatts. According to the European Ocean Energy Association, mature technologies could tap an economically
exploitable resource estimated at between 140 and 750 terawatthours per year. Theoretically possible improvements
could drive that potential to as high as 2,000 terawatthours per
year (global electricity generation in 2004, the latest year for
which data are available, was 16,591 terawatthours).
Nevertheless, Finavera’s project is a big gamble, even on the
modest scale under consideration. The company aims to
22
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install devices of 2 megawatts’ capacity to extract energy from
the heaving motion of the seas, enough to power over a thousand homes. The movement, captured via an array of buoys,
extends and contracts a hose that acts as a pump, forcing
pressurized water through a turbine to generate electricity.
Banister has found a customer—the Pacific Gas and
Electric Company—and concluded an agreement to start
operations in 2012. He also wants to set up projects off the
western coasts of South Africa, Oregon, Washington state,
Portugal, and Canada. Like the Scottish company Pelamis,
another wave power technology developer, Finavera has
already run a prototype; Finavera’s was in Oregon while
Pelamis first tested its device in the Orkney Islands off Scotland. Denmark was the setting for tests of Wave Dragon, a
third wave power device.
None of them has yet supplied electricity to a grid on a
commercial basis nor set up a fully operational wave park, but
they are leaders in a race to be the first to do so. Dates set for
commissioning the projects range from 2008 to 2012. However, it is a very slow race already beset by false starts. In September 2007, after a six-month delay, Pelamis (the nominal
front runner in the sector) had planned to connect three
devices off Povoa de Varzim in Portugal in order to supply 2.25
megawatts’ capacity to the Portuguese utility Enersis. As of
spring 2008, not a single electron had been sent ashore.
The company blames the delay on weather conditions,
seven-meter swells, and the technical intricacy of the operation. Fittings on and around its tubular devices, each about the
www.worldwatch.org

All three, courtesy Finavera Renewables

Finavera AquaBuOY Upper left: AquaBuOY 2.0 wave energy converter moored
off the coast of Newport, Oregon, for testing. Left: Artist’s rendering of a deployment
of AquaBuOYs. Above: Rendering of the AquaBuOY mechanism and mooring.

length of five train carriages, have to be adjusted again and
again over a period of time before commissioning, thus requiring a series of good weather “windows” while equipment is
removed from the sea, adjusted to the altered specifications,
and repositioned. While the delays are understandable in the
context of an infant industry, the problems have already
attracted critics.
Dr. John Constable, a policy expert at the UK’s Renewable Energy Foundation (REF), is skeptical of the project.
“Waves are, frankly, not serious contenders [for marine
power] at present, and in my view won’t be so until there is
a major breakthrough,” he argues. “Wave technologies have
not even cracked the business of getting the energy out of the
waves, let alone integrating that energy into a stable grid at
reasonable cost.”

Options and Challenges
Given that nothing is operating yet, it is a fair point. The
future form of wave technology, still a pre-commercial field,
is vague. Companies are not just competing to be the first to
set up a commercial wave park, but also to create the iconic
form of wave power devices that people will recognize in the
decades ahead. The familiar horizontal-axis turbine typical
of most wind farms took shape decades ago, but in the wave
sector several different morphologies are still struggling for
dominance. Some, like those of Pelamis and Finavera, are
hydraulic (using liquid pressure), while others are air-based.
Techniques employed include hydraulic rams, hose pumps
www.worldwatch.org

with elastic properties, hydroelectric turbines, air turbines,
and linear electrical generators (in which the coil reciprocates
relative to the magnet, rather than rotating as in a conventional generator). Max Carcas, commercial director at
Pelamis, thinks that wave power will move more quickly
than wind did in the 1970s and 1980s, becoming commercially competitive within 10 years. “Opening costs are substantially below where wind started 25 years ago and wave
power is now only three or four years behind offshore wind,”
he claims.
Each company naturally touts its own hardware. Carcas
thinks his company’s technology—which resembles the sea
snake it’s named for—is a major candidate. Competitors, of
course, are skeptical. “There are some really pie-in-the-sky
ideas out there,” comments Iain Russell, UK manager of the
Denmark-headquartered company Wave Dragon, referring
to the 30 or so other marine power companies. Wave Dragon
itself, he argues, is a safe bet. “It’s old hat technology used in
the last 80 to 90 years in low-head hydropower plants [using
water falling through a distance of less than five meters]. It’s
the way we’re putting it together that is new,” he explains,
adding that some of the moorings and other fittings the company plans to use are also well-proven, having been used by
the oil and gas industry for decades.
If the technical challenge for wave power is huge, the
physical one is titanic. Project developers have to contend
with the very power of the waves they want to harness under
conditions that entail the severest of winter storms and a
July/August 2008
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Both, courtesy Pelamis Wave Power

harsh saltwater operating environment, and so must balance resilience of their equipment with cost. They must also
cope with the unpredictability of the waves. Raised by the
wind, they are not usually detectable more than 48 hours
before they crash, and of course the sea may be calm for
days. But some locations are better than others. Iain Russell
believes there is enough of a rhythm to work with in the
wave park the company wants to set up off Pembrokeshire in
Wales. The origin and pattern of the waves there are well
known, he says; they originate 3,200 kilometers away in the
Caribbean sea and have been well monitored for years using
a series of buoys at the port of Milford Haven. He thinks
waves are manageable. “Waves are more accurately predicted
than wind, which sometimes stops and changes direction,”
he says.
From Hawaii to New Zealand, from Chile to the North
American Pacific coast, and from Namibia in Africa up to the
eastern Atlantic coast of Europe, wave power is at its most
intense and therefore economically most viable. Of European
sites, Portugal, Wales, Cornwall, and Scotland are the most
likely candidates for the first commercial wave park.
Both the Portuguese and the UK governments have placed
bets on marine power. Portugal wants to use its long coastline
to cut its 85-percent dependency on energy imports by investing in wave power. “We don’t have coal, but we have waves,”
says Rui Barros, manager of a project run by the Chilean firm
Enersis that will use Pelamis’s technology. The government has
set up Europe’s strongest support system for wave power,
24
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Pelamis Wave Power Left: Artist’s rendering of a
deployed wave farm. Above: The first Pelamis Wave
Energy Converter undergoes sea trials off the Orkney
Islands, Scotland.

requiring utilities to pay a fixed rate of €0.23 per kilowatthour
(US$0.37) to suppliers—well above the rate for fossil fuels and
most forms of renewable energy too. At present, it’s estimated
that wave power will cost €0.15–25 per kilowatthour.
In the UK, the government pledged to double the incentives for marine power of both kinds (wave and tidal stream)
from 2009 on the strength of the marine power resource in
the islands as well as its own renewable energy targets. “It was
considered for wave and tidal power that these were furthest from the market, so required extra incentives,” states
a government spokesperson. None of these is enough in
itself, however.
Michael Hay, marine energy spokesman for the British
Wind Energy Association (which also represents marine power
interests), says that the industry still needs £500m–£1billion
($1–2 billion) from the public and private sectors if the government’s target of three gigawatts of capacity by 2020 is to be
reached. This sum would meet the shortfall between the
amount that utilities receive for power and the capital expenditure for the emerging technology.
Is it worth it? John Constable of the REF is doubtful.
“None of these marine energies is fully dispatchable,” he says
(dispatchability is a source’s ability to deliver energy whenever
needed). In the UK, wind farms have been widely criticized for
their lack of dispatchability; if that is true of wind, it must also
be true of wave power, with the minor difference that planners can trace wave movements sooner than wind. Constable
argues that wave installations will need a large amount of
www.worldwatch.org

wave
overtopping

Wave Dragon
Far left: Schematic showing
water flow. Left: Artist’s rendering.
Lower left: Prototype Wave
Dragon undergoing sea tests off
Denmark. Below: A wave overtops
the reservoir on the prototype.

Wave Dragon

© Earth-vision.biz

turbine
outlet

Wave Dragon

Source: Wave Dragon

reservoir

backup power and will hardly replace any fossil fuel usage, and
thus do not represent a good use of public or consumer
finance. The ability to guarantee the delivery of energy when
needed has a major impact on costs. Constable also argues that
they will have low load factors (the share of total capacity in
average use).

Tidal Predictability
But if the ocean is sometimes flat, it is never inert. Its pulses—
the tides—are highly predictable. And that is why many are
putting their money on tidal stream, a relatively new form of
marine power. In April 2008, after an eight-month delay, the
UK company Marine Current Turbines (MCT) staked its
claim to be the world’s first tidal energy company to connect
power to the grid as part of a commercial project when it
submerged SeaGen, its tidal generator, in the turbulent currents of Strangford Narrows in Northern Ireland.
SeaGen has been compared to an underwater windmill. It
consists of twin rotors 16 meters in diameter, each driving a
generator via a gearbox. The rotor blades can work in both
directions, thus allowing them to make use of the tide both
when it is coming in and when it is ebbing. It is hoped that the
noise of the rotors and the particular conditions of zones
with strong currents will warn off marine life, though ecological impacts are still being studied.
Peter Fraenkel, technical director of MCT and inventor of
SeaGen, concedes that that the power generated from SeaGen
is not constant—even the tides can be slack—though it will
www.worldwatch.org

operate between 18 and 20 hours a day depending on the
phase of the two-week tidal cycle. Like Pelamis, SeaGen is not
fully dispatchable. However, Fraenkel rejects the suggestion
that the intermittent energy typical of wave, tidal stream, and
wind power is a major problem, dismissing this accusation as
“mythology.” “If you deploy these technologies on a large
enough scale they do have quite a large firm component. You
never have 100 percent of the country in calm conditions,” he
states, arguing that utilities are used to variations in consumption and so can adapt to variations in generation. “If
you deploy a device that operates intermittently but in a random way you get a pattern with a probability you can work
with. The probability of not getting any energy is low. With
tidal stream energy, the gaps are predictable.”
Tidal power has seemed promising enough to encourage
huge projects such as the Severn barrage (see sidebar, next
page). And although, in the UK at least, it is likely that the criticism of intermittency will be raised again, it is five years since
wind farms started to spring up all over the country and more
people are beginning to accept renewables—and in the case
of marine power, to perceive an interesting export opportunity. Many are picking tidal stream energy to emerge first on
a commercial scale.“Tidal systems are attractive because their
variability is entirely predictable and thus their integration
costs predictable with a reasonable degree of certainty, as
against wind, for example,” says John Constable.
A spokesman for the French utility Électricité de France
(EDF), which has invested in MCT, explains the rationale
July/August 2008
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Above: Location of the Severn Estuary between England and Wales.

Dani 7C3/Wikimedia

Below: Multi-colored sands in the estuary exposed at low tide, near Lydney,
Gloucestershire, UK.

Matt Batchelor

Working Example: The Rance tidal power plant on the Rance River in
Bretagne, France, has been in continuous operation since December 1967.
The barrage is 750 meters long and incorporates 24 turbines, which generate
annual output of about 600 million kWh, or about 68 MW average power.
The average range between high and low tides is eight meters.

The Severn Barrage
Trapping water behind a barrier and releasing it to generate electricity is the principle behind hydroelectric dams
across rivers. The same idea can be put to work on a few
rivers that have heavy tidal flows, by trapping not the normal river current but the inbound tide, and then releasing
the water at ebb tide to spin generators. One such river is
the Severn, England’s longest, and erecting a barrier across
it for power generation was proposed as long ago as 1925.
The latest such proposal is easily the most ambitious
plan to date, and indeed the Severn would seem a logical
candidate for tidal energy. It boasts a high tidal range (15
meters, second only to the Bay of Fundy in eastern
Canada) and the tidal water flows are voluminous. The
barrage would cost an estimated £15 billion (US$29.5 billion) and stretch 16 kilometers across the river from
Cardiff in Wales to Weston-super-Mare, coming on line in
2022. With a capacity of 8.6 gigawatts, it would be the
largest of its kind and would supply 4.4 percent of the
UK’s electric power. It could replace two nuclear or combined-cycle gas turbine power stations.
However, the Severn Estuary has also been described
by conservationists as a national treasure. It has been
designated a Special Area of Conservation, and according
to the environmental group Friends of the Earth its mudflats, saltmarshes, and rocky islands provide food for
85,000 birds in winter, including Bewick’s swan, pintail
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duck, shelduck, curlew, dunlin, and redshank. Construction of the barrage would seriously alter these ecosystems.
The Severn project is now the subject of a government feasibility study prompted by new energy conditions in the UK. “Because of climate change and the
closure of many existing plants, we need an electricity
generation system which by 2050 produces virtually no
carbon emissions. So we need the option of all the lowcarbon options available in the mix,” states a government
spokesperson. Compensatory habitat would have to be
found for the wildlife. The funding could include a government bond issue, according to the UK’s Sustainable
Development Commission, which backs the project
because it takes a single large slice out of the UK’s greenhouse gas emissions.
The odds still seem long. “If it needs a public sector
outlay to make it work, why should it be on that particular
project rather than on, say, offshore wind?” muses Doug
Parr, Greenpeace UK’s chief scientist. He suggests that
development of existing marine renewables might be
preferable. Morgan Parry of WWF Wales suggests that a
one-off project of this kind may be too big a risk. “Tidal
stream has the most potential and is the most sustainable, creating a lighter footprint, and is upgradable
because it uses modular technology that can be decommissioned,” he argues.

www.worldwatch.org

All three, courtesy Marine Current Turbines

Marine Current Turbines SeaGen Above: Artist’s rendering of SeaGen tidal generator in action. Top right: The first
SeaGen unit being lowered into Strangford Narrows, Northern Ireland, by an ocean-going crane. Right: The SeaGen unit
prior to installation, showing the twin rotors.

behind its decision: “At the time EDF Energy made its original investment in Marine Current Turbines, it was in EDF
Energy’s view the most promising marine power technology
which could be harnessed in UK waters. EDF Energy has continued to support the development of this technology. However, EDF Energy maintains an open mind and would
investigate other forms of marine power technology if they
showed promise of becoming commercially viable.”
Statoil Hydro, a Norwegian energy company, has also
backed tidal stream via its own device, produced by subsidiary Hammerfest Strøm. Following years of tests in Norway, it plans to start operations with partner Scottish Power
in Scotland in 2009. “We are doing it in order to build the
company into an energy company, not just an oil and gas
company. In the long term it will complement our energy
portfolio,” explains Anne Strømmen Lycke, vice president of
new energy.
Nigel Taunt of investment firm Impax Environmental
Markets has backed Pelamis.“Some value is added each month
to our investment,” he says. “We are very confident of the
technology’s ability to turn wave power into electricity. The
question is: how long will it take to perfect it? It’s a continuous improvement process.”
An enormous amount of work lies ahead in the marine
power field, including work to improve the efficiency of wave
appliances and also help them take more power from smaller
waves, improve the regulatory and planning regime in both
Europe and North America, and cut mooring and connection
www.worldwatch.org

costs. Energy policy adjustments could also be of value, but in
the United States, Finavera Renewables’ Kevin Banister believes
that support for capital expenditures is more important than
tariff support because installation costs and overheads are so
weighty for these small projects.
According to John Constable, wave power is still at the
research and development stage. “It needs a breakthrough in
converting the energy in waves to electricity—mainly a question of finding the right conversion mechanism, but also a
further matter of building one at a reasonable cost that can
survive the elements,” he says. There are ways forward. Storing surplus energy would be useful for both wave and tidal
stream. “Electricity storage is still quite primitive and too little effort has been made to come up with a solution,” comments Peter Fraenkel. Companies like VRB Power in the
USA and NGK in Japan are working on these problems. As
the industry is clearly so new, it is far too early to make any
definitive judgments about either tidal stream or wave power.
And as recent experience with biofuels and hydrogen fuel
cells demonstrates, the battle to prove the worth of marine
power may be a long one.
Elisabeth Jeffries is an environment writer based in London,
United Kingdom.
For more information about issues raised in this story, visit
www.worldwatch.org/ww/marine.
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James Hansen Talks About Climate Change

Editor’s Note: If any single event can be said to have put climate
change on the world’s policy radar, it was the testimony of NASA
scientist James Hansen before Senator Tim Wirth’s committee in
Congress on June 23, 1988. On the eve of the twentieth anniversary
of that event, World Watch’s Ben Block talked with Hansen about
its impact. Hansen will be honored at a Worldwatch Institutesponsored symposium in Washington, D.C., on June 23, 2008. For
more information, go to www.worldwatch.org/events/hansenhearing.
World Watch: What led you to your 1988 testimony?
James Hansen: This was the culmination of years of work, going
back at least to three papers between 1981 and 1982, [discussing] carbon dioxide and climate change in the journal Science,
other trace gases in Geophysical Research Letters, and sea level,
also published in Science. What was different in 1988 was that I
had a more comprehensive paper completed and in press at
Journal of Geographical Research, which was the attachment to
my 1988 testimony.

I still believe that our
democracy can work, but
it requires overcoming
the undue influence
of money in politics.

WW: What did you expect
the impact of your testimony would be?

JH: Well, the intention was
to get some public exposure. Rafe Pomerance
[founder of the Climate
Policy Center, who was then a World Resources Institute senior
fellow] visited me after reading our 1981 Science paper [on carbon dioxide] and encouraged me to testify to Congress, which I
did a few times in the 1980s without much effect. The hope was
to get more attention this time, which seemed possible given the
extreme U.S. climate [hot weather] in 1988.
WW: Looking back, how did it go?
JH: It certainly got the desired attention. My regret, shortly
thereafter, was that I had not discussed the impact of global
warming on the hydrologic cycle in a more general way. Global
warming means more moisture in the atmosphere, so heavy rain
events and floods will increase. But, at times and places when it
is dry, drought intensity will increase. Because of the emphasis
on drought in 1988, I decided to testify again in 1989. That testi-
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mony got a lot of attention also, because I complained about
[the White House’s Office of Management and Budget] changing my testimony, but that hullabaloo caused the message about
the hydrologic cycle to be lost.
WW: When many scientists responded to the ’88 testimony that
you were “ahead of the science,” how did you react?
JH: I was not too concerned about that, I knew that within not
many years it would become obvious whether or not I was right.
Since I was very confident that I was, I thought there was some
value of, in effect, making a prediction.
WW: Since you told the press that your climate-change observations were being censored by the Bush administration around
2005, how did it change your role in shaping the public discourse on climate change?
JH: It probably has given more attention to the matter. The
New York Times press coverage did not do a good job of tracking
the censorship to its source, instead attributing it to a 24-yearold renegade. Mark Bowen’s book, Censoring Science, tracks the
problem to the top.
WW: Over the past 20 years, what developments in science, policy, or public perceptions—or lack thereof—have surprised you
the most?
JH: I have to admit that I am surprised and disappointed at the
lack of substantial action to mitigate climate change. I am
impressed by many of the people, senators et cetera, that I met
in Washington, yet Washington seems to be under the heavy
thumb of special interests, especially fossil fuel special interests.
Clearly they have not succeeded in doing what is best for the
people; rather they are doing what is best for big business.
WW: How often do you think the government is attempting to
distort results of scientific research?
JH: Almost all scientists in the Environmental Protection Agency
say that they cannot say what they believe if it goes against the
[Bush] administration’s preference. In NASA it was the same (if
policy-relevance was involved) until the administrator gave a
green light. My impression is that things have improved, but
they are still not good. My information is based on hearsay from
a small number of scientists, but also on broader studies such as
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the last one conducted by the Union of Concerned Scientists.
This attitude of the administration is idiotic, not just
because it violates basic principles of democracy, but because it
leads to lousy policymaking. Why do you need advice of scientists, if you know that you are only going to accept results that fit
predetermined policy decisions?

Fred R. Conrad/The New York Times/Redux

WW: Numerous governments and NGOs around the world
are calling to limit the atmosphere’s temperature increase to 2
degrees C. Do you believe this to be a safe limit, and do you
think this target is achievable?

JH: That target is easily achievable with sensible policies. Unfortunately, warming that large is a guarantee of global disasters.
We are already within a fraction of one degree of the warmest
interglacial periods. Two degrees C would put us into the range
of the Middle Pliocene [the last period of geological time, 3.5 to
2.5 million years ago, of greater global warmth]. Unfortunately,
based on polar temperature maxima, we overestimated the
warmth of prior interglacial periods.
WW: Some scientists have argued that we have already reached
tipping points in some regions of the world. Do you agree? If so,
what are they and can we avoid them?
JH: We need to distinguish tipping level and the point of no
return, as explained in our new “Target CO2” paper.1 The tipping level is the level of greenhouse gases that will lead to large,
undesirable, even disastrous, effects. We have reached the tipping
level for several important effects. That is why we must go back
in CO2 amounts at least to 350 ppm and possibly lower. The
point of no return is when the dynamics of the process take over
and it is out of our control, we cannot stop it, e.g., the ice sheet
from disintegrating, because of positive feedback and warming
in the pipeline. Some phenomena have enough inertia that we
can afford some overshoot of the safe CO2 level, provided that
we get back to a lower amount fast enough. The ice sheets and
sea level may be in that category. Unfortunately, Arctic sea ice
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has reached the point where we are going to lose all of the warm
season ice within the next few decades.
WW: Often the more you know about the hard realities of climate change, the more depressing it becomes. What inspires you
to be hopeful?
JH: It becomes readily solvable if we do just a few things that
make enormous sense for other reasons. By far the most important is a moratorium on new coal-fired power plants (unless
they capture CO2) and a phase-out over the next two decades
of existing ones. We will also need
a high enough price on carbon
emissions to avert substantial use
of unconventional fossil fuels (tar
shale, tar sands). Moving beyond
fossil fuels sooner (we would have
to do it within several decades anyhow) makes enormous sense for
many reasons (cleaner air and water,
energy independence, et cetera) for
everybody except a handful of fossil
fuel executives, but, unfortunately,
they wield enormous power in our
governments, and not just in the
United States. I still believe that our
democracy can work, but it requires
overcoming the undue influence of
money in politics.
WW: You have repeatedly called for a moratorium on coal
power plants and have even written to leaders of U.S. states and
countries that are considering new coal plants. What reactions
have you received to these letters?
JH: Perhaps it helped in the United Kingdom, but it remains to
be seen. At least the opposition leader has come out with a position in favor of a moratorium. But [a conventional coal-fired
power plant in] Kingsnorth [Kent, UK] is still up in the air. Germany [is] unclear. I have been invited to come over and talk with
the minister of the environment. The governor of Nevada is in
the hip pocket of the coal industry. I am afraid that the same is
true in Minnesota (despite the greenwashing of him) and Virginia. Perhaps utility CEOs are more important. [International
investor] Jim Rogers has been greenwashing, but maybe he is
open minded. I am having dinner with him soon. I had a very
good meeting with the CEO of [energy service company] Public
Service Enterprise Group.
WW: After a long career of achievements, what would you like
to accomplish before you leave NASA?
JH: There are several papers that I am working on that I believe
to be significant. And, somehow, I need to be able to write more
clearly, so that the implications are understood and believed.
1. http://www.columbia.edu/~jeh1/2008/TargetCO2_20080407.pdf
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A Visit to the Living Earth Café
Erik Assadourian

Editor’s Note: Worldwatch Research Associate Erik Assadourian
has been developing a code of ethics grounded in the reality that we
are utterly dependent on a fragile Earth system for our ability to
survive and thrive, and that our choices must reflect this fact. This
essay begins a series that will explore this philosophy and its components in the coming months.

I

magine this. You walk into the Living Earth Café, a new coffeehouse that just opened in your city. The décor is simple,
and in places clashes with itself. A funky old couch dominates a corner, a few well-worn arm chairs sit to one side, occupied by two patrons engaged in a passionate debate. A mix of
eclectic tables and chairs is spread around the space. At the front
of the store, a prominent sign explains that all furniture is used,
acquired locally from Freecycle, Craig’s List, or secondhand
stores. The same sign announces that all electricity comes from
renewable sources and that about half the hot water is generated
from rooftop solar hot water collectors.
Over by the windows you see dozens of herbs and vegetable
plants sprouting from the sills. In the corner, there’s a strange
box labeled “vermicomposter” and another sign stating that “1%
of our organic waste is recycled here by our worms, the other
99% in composters at our local urban garden, which produces
100% of our herbal teas and a portion of our food.”
You get in line to order a cup of the locally grown herbal tea.
In front of you a customer orders a latte to go and is shocked to
hear there are no to-go cups. “You can either enjoy your coffee
here, sir, or you can borrow one of our travel mugs,” explains the
barista. “There’s a $4 deposit, which you’ll get back if you return
it.” A bit surprisingly, the guy agrees and borrows one of the
mugs and goes on his way.
It’s your turn. Typically ordering tea at a café is a humdrum
experience, with three or four options, each costing as much as
a dozen bags at the grocery store. But there is a long list of tea
choices here—served loose-leaf, not in a bleached paper bag—
and in several innovative combinations. “I’ll take the mint lavender,” you say.
“Would you like that sweet? We can add stevia leaves, a natural herbal sweetener with no calories.”
“Sure, I’ll try that.”
You fork over three bucks (you can’t help but notice the café
still charges what the market will bear), and take your little tea
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pot and mug to your table. While drinking your tea, you read a
little brochure about the café. On one side is a menu and upcoming events. The café offers a set menu, but looking around at
what the other diners are having, the food looks quite healthy,
tasty, and not served in obesity-promoting portions. The week’s
menu offers simple, staple meals from around the world: dhal
and brown basmati rice on Mondays, spelt pasta with tomatoes
and basil on Tuesdays, green tofu curry and sticky brown rice on
Wednesday, and so on. It looks totally vegetarian, possibly even
vegan, and minimally processed. The upcoming events described
are diverse, too—local organizations’ meetings, lectures, book
groups, musical performances, even classes on how to vermicompost and grow food in containers and urban garden plots.
On the back of the menu is a broader description of the café,
which turns out to be a project of the Living Earth Ethics Foundation (LEEF), a nonprofit organization whose mission is “to
promote a code of ethics that will sustain life on a living Earth.”
All profits from this chain of cafés and LEEF’s other missiondriven businesses support the foundation’s social service providers:
urban gardens that offer skills training and access to healthy
food for low-income urban residents; free clinics that are as
focused on promoting a healthy lifestyle as treating the many
chronic diseases that are side-effects of the consumer culture;
homeless shelters that emphasize both empowerment and a new
model of success (rather than success through increased material
consumption); and several Living Earth Charter Schools where,
unlike typical schools, the curriculum centers on building an
awareness of the natural limits of a finite planet, developing a
deep understanding of the close links between the consumer
economy and current exploitation of people and the environment, and instilling a consciousness of our ethical responsibility
to the Earth and all beings that are part of it, all while providing
the highest level of academic training possible.
Finally, below the description is a box titled, “Love Living
Earth Café? Become an investor.” It explains that “the capital to
run this café comes directly from the customers, who receive
interest on their investments in Living Earth Dollars redeemable
for goods at the café. These investments are equivalent to oneto five-year certificates of deposit and are currently providing a
5 to 7 percent annual return. For more details, chat with the
manager or visit www.livingearthcafe.org.”
Sound too good to be true? So far it is, but much of the
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model described here has been implemented in one form or
another, and creating a more comprehensive model is possible.
There are already restaurants in Thailand that educate customers
about HIV, safe sex, and family planning while directing the profits to an NGO focused on addressing these issues in rural populations. There is a bakery in New York City helping to provide
skills training to the chronically underemployed while using its
profits to support several additional social enterprises and services, such as affordable housing. And these are just some of the
smaller, more recently established social enterprises. There are
several well-known social enterprises that have over a billion
dollars in annual revenue and more than a hundred years of
experience, namely, the Salvation Army and the YMCA. Of course,
these organizations’ agendas are not environmental in nature,
but nothing is stopping the environmental community from
comprehensively utilizing the proven tool of social enterprise.
All that’s required is to build not-for-profit businesses and
channel surplus earnings into broader efforts than just “harm
reduction” advocacy. Currently most environmental advocacy
is focused on reducing the worst effects of consumerism, rather
than on providing an alternative socio-economic model. For
example, the Clean Air Act and the Clean Water Act both set
maximum limits on the pollution that can be emitted into
the air and water. Current climate change legislative efforts are
focused on trying to curb greenhouse gas emissions by 80 percent overall—a lofty reduction but one that still won’t get us to
where we need to be, especially in a world where population and
desire for the consumer lifestyle continue to grow.
Of course, our political system, which is based on compromise and the interplay between competing interests, shapes this
harm reduction agenda, but the question needs to be asked: why
aren’t environmental organizations playing hardball like corporations do? Corporations deploy lobbyists and “astroturf organizations” (grassroots organizations engineered by corporations that
pretend to represent the public interest) to influence governments around the world, undermining those organizations that
actually represent the public interest. Why aren’t environmental
groups penetrating businesses’ realm—not just by pressuring
them directly to change, as organizations like Rainforest Action
Network do, but by setting up social enterprises that indirectly
force corporations to redesign how they do business? NGOs
could set up wind farms, cafés, ecologically designed funeral
homes, eco-banks, or any number of sustainable business that
directly threaten corporate chains.
For example, if designed right (i.e., made popular), an envi-
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ronmental franchise like the Living Earth Café would be able to
pressure Starbucks and other cafés to redesign their model to
accommodate the evolving taste of the green consumer. Consciousness would grow to the point where Starbucks could no
longer get away with touting their eco-friendliness by serving
coffee in a 10-percent-recycled paper cup, but might feel pressured into getting rid of to-go cups altogether.
As importantly, the funds generated by these non-profit
environmentalist businesses could be channeled directly into
the organizations’ advocacy and education work and into social
service providers that, in the long term, could help to weaken
consumerism’s hold on humanity and create new environmentalists. In other words, just as a Catholic school or a Catholicbased homeless shelter helps to expose people to the Christian
God and Jesus, environmentalist schools and shelters could do
the same for the Earth. As well, these service providers could
help prepare people for the real possibility of a widespread ecological and economic collapse. How many people living in consumer societies know how to grow food? Or make a simple solar
cooker and use it to purify water? Or build a composting toilet?
We assume that fresh water will flow into our homes (and sewage out of them) long into the future, but there are absolutely
no guarantees of either. With the rapid degeneration of the
global environment, the environmental community will need
to expand its role beyond harm reduction advocacy if we expect
human civilization to have even a small chance of thriving
beyond the 21st century.
To launch this type of comprehensive environmental movement, we need a philosophy more complete than the average
environmental organization currently provides. In the coming
months I will describe a vision of the next evolution of environmentalism, including 10 ethical principles that could help
orient this shift. Environmentalism does not need to die, as was
recently argued, nor does it have to remain a marginalized special interest. Instead it can become a much broader movement,
absorbing many of the related social-justice issues into a more
unified system—one that, at its core, has a simple ethical code
to guide both individual behavior and the movement. And that
can mobilize an ever-expanding network of social services, social
enterprises, and development efforts, systematically replacing
the self-destructive, corporate-driven consumer economy with
an ecological social-entrepreneurial system that can be sustained
for millennia.
Next: The 10 Living Earth Ethical Principles
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Environmentalists
Take On the Economy
Christopher Flavin

The Bridge at the Edge of the World: Capitalism, the
Environment, and Crossing from Crisis to Sustainability,
by James Gustave Speth
Yale University Press, 320 pages
Earth: The Sequel, by Fred Krupp and Miriam Horn
W.W. Norton & Co., 279 pages

U

ntil recently, environmental problems were seen as
peripheral to the economy—annoying “externalities”
that were mainly of concern to the wealthy. Today, the
prospect of uncontrolled climate change and collapsing ecological systems has presented a far different reality in which the
economy itself is driving environmental breakdown—and
which in turn is undermining the economy.
It’s a sign of the times that two titans of the environmental
movement have just produced new books. Together, these very
different volumes provide insiders’ insights into the unprecedented dangers and opportunities created by the modern economy.
James Gustave (Gus) Speth co-founded the Natural Resources
Defense Council and the World Resources Institute, and is a former chair of the White House Council on Environmental Quality. In the 1990s, Speth headed the United Nations Development
Programme and now serves as dean of the Yale School of Forestry and Environmental Studies. Fred Krupp has led the Environmental Defense Fund, a leading U.S. environmental NGO,
since 1984, and is known for building strong relationships with
corporations and advocating market-based solutions to environmental problems.
Neither author is in any mood to celebrate past successes.
Both start from a sobering conclusion: the world is on the edge
of an environmental abyss, and vast changes will be required to
avoid a spiral of ecological collapse. Speth ruefully describes
the optimism he felt in the 1970s and 1980s that policymakers
would soon respond to the environmental threats that were
then emerging. He writes in The Bridge at the Edge of the World,
“Now one can see, more than two decades later, that the road to
sustainability was the road not taken.”
Both of the new books conclude that an economic transformation is our only hope of coping with the global environmental
crisis now upon us. But their visions of the economic changes
ahead are hardly identical. Krupp’s focus is on the economic
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opportunities presented by the transition to a low-carbon economy.
Drawing on the Environmental Defense
Fund’s tireless efforts to enact a cap-and-trade system
to limit greenhouse gas emissions, Krupp argues that this single
policy reform will unleash a new wave of “entrepreneurial capitalism” and build a host of new green industries.
Much of Earth: The Sequel is based on conversations with
entrepreneurs and venture capitalists who have created new
companies to harness the sun, capture the wind, draw heat from
the Earth, and sequester carbon within it. Krupp conveys the
sense of excitement that marks the $150 billion-plus market for
new energy technologies. He celebrates the “wildly inventive and
ambitious” risk takers who appear to be driven as much by the
opportunity to get rich as to save the planet.
In The Bridge at the Edge of the World, Gus Speth is concerned more with the scale of the environmental crisis—from
mass extinctions to the loss of arctic ice—than the opportunities
that could be created to reverse it. This leads him to a darker
view of humanity’s plight: “We, I fear, are living in a dream,”
Speth writes. “We need to be reminded of the nightmare ahead.”
Speth’s diagnosis is that modern capitalism is to blame for
our predicament: its obsession with growth and material consumption fuels resource depletion and pollution. This leads
him to call for a more profound economic transformation than
the emissions trading system Krupp advocates. Speth’s book
includes a wide-ranging review of the literature of economic
reform, describing a host of ideas for protecting the global commons and embedding a “new consciousness” in the capitalist
marketplace.
Although Speth and Krupp have remarkably different economic reform agendas, they share a deep commitment to environmental change. Krupp wants to work with corporations and
investors to channel their investments in new directions while
Speth seeks to transform the economic landscape on which they
operate. Krupp seeks to inspire readers with his description of
a glass half-full; Speth seeks to shake them into action with his
glass half-empty. As Amazon.com would say, these books are
best read together.
Christopher Flavin is president of the Worldwatch Institute.
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G

lobal wind power capacity reached 94,100 megawatts by
the end of 2007, up 27 percent from the previous year,
and then topped 100,000 megawatts by April 2008. The
roughly 20,000 megawatts installed in 2007 was 31 percent
above the 2006 record for capacity additions.
The United States led the world in new installations for
the third year in a row with 5,244 megawatts of wind capacity
added, increasing total installed capacity by 45 percent. Driven
by the federal production tax credit and by state renewable
energy mandates, wind power represented 30 percent of all U.S.
capacity additions in 2007. The nation’s wind capacity now
totals 16,818 megawatts, second only to Germany’s.
Wind capacity in the European Union rose 18 percent in
2007, and wind power accounted for about 40 percent of new
power installations across Europe. Additions of 8,554 megawatts—an increase of 12 percent over 2006 installations—
brought the EU’s total to 56,535 megawatts. Total wind capacity

Despite Obstacles,
Biofuels Continue Surge
Joe Monfort
orld production of biofuels rose some 20 percent to an
estimated 54 billion liters in 2007. These gains meant
biofuels accounted for 1.5 percent of the global supply
of liquid fuels, up 0.25 percent from the previous year. Global
production of fuel ethanol, derived primarily from sugar or
starch crops, increased 18 percent to 46 billion liters in 2007,
marking the sixth consecutive year of double-digit growth. Production of biodiesel—made from feedstock such as soy, rape
and mustard seed, and palm and waste vegetable oils—rose an
estimated 33 percent, to 8 billion liters.
The United States, which produces ethanol primarily from
corn, and Brazil, which primarily uses sugarcane, account for 95
percent of the world’s ethanol production. Brazil increased its
ethanol production by 21 percent in 2007, to 19 billion liters. The
United States remained the world’s leading producer, boosting
output 33 percent to 24.5 billion liters in 2007, and now accounts
for a little more than half of the world’s ethanol production.
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World Wind Energy Generating Capacity,
1980–2007
100
Source: BTM Consult, AWEA, EWEA, GWEC
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installed in Europe by the end of 2007 was enough to meet
nearly 4 percent of the region’s electricity demand in an average
wind year and will avoid about 90 million tons of carbon dioxide emissions annually. Spain led Europe in new installations in
2007 with an estimated 3,522 megawatts added; the country now
ranks third worldwide in total wind capacity with 15,145 megawatts, enough to meet 10 percent of demand.
Germany remains the world leader in wind power capacity
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Germany maintained its lead in biodiesel by increasing production capacity 60 percent in 2007, although new government
taxes on biodiesel in 2006 and 2008 have weakened the German
biodiesel market. These taxes and soaring feedstock prices have
eliminated biodiesel’s price advantage and several large producers have announced production cuts. Biodiesel production
continued to grow rapidly in Southeast Asia, especially in
Malaysia and Indonesia, driven mainly by blending mandates,
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Fuel Ethanol Production in World, Brazil, and
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tax subsidies, and strong support from agricultural interests.
Worldwide investment in biofuel production capacity
continued to expand in 2007. The value of biofuel production
plants announced or under construction exceeds US$4 billion in
the United States, $4 billion in Brazil, and $2 billion in France.
However, overall investments in biofuels decreased from the
record set in 2006 as feedstock prices soared and socio-environmental concerns mounted. Last year the UN Food and Agricul-

www.worldwatch.org

power. Over the past 15 years, the costs of wind-generated electricity have dropped by 50 percent, while efficiency, reliability,
and power ratings have all experienced significant improvements. Although costs have increased in recent years due to the
turbine shortage, rising material costs, and increased manufacturing profitability, wind power remains competitive with new
natural gas plants and will become increasingly competitive with
coal as more countries put a price on carbon.

Annual Wind Capacity Additions in China, Germany,
Spain, and the United States, 1980–2007
6
Source: BTM Consult, AWEA, EWEA, GWEC
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with 22,247 megawatts, about one-quarter of the global total,
although Germany’s wind market underwent a slowdown in
2007 and added only 1,667 megawatts of new capacity. Wind
power generated the equivalent of 7.2 percent of Germany’s
electricity consumption in 2007.
The biggest surprise is China, which was barely in the wind
business three years ago but which in 2007 trailed only the
United States and Spain in wind installations and was fifth in
total installed capacity. An estimated 3,449 megawatts of wind
turbines were added in 2007, bringing China’s provisional total
to 6,050 megawatts. (An estimated one-quarter of this capacity
is still not connected to the grid, however.) The Chinese Renewable Energy Industry Association predicts that China’s wind
capacity could reach 50,000 megawatts by 2015.
Elsewhere in Asia, India added 1,730 megawatts of new
capacity and continues to rank fourth overall for total installations, with an estimated 8,000 megawatts.
These dramatic increases in capacity have outstripped turbine manufacturers’ capacity to meet demand, especially in the
United States, where numerous projects have been put on hold.
Manufacturers are working to increase production of gearboxes,
rotors, and other components, and it is expected that this will
eliminate the turbine shortage by sometime in 2009.
These growing pains have affected the economics of wind
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ture Organization reported that biofuel demand has accounted
for 8 percent of food price inflation in China, 13 percent in
Indonesia and Pakistan, and 10 percent or more in Latin America, Russia, and India.
Rising grain and soybean prices and questions about the
environmental benefits of biofuels have prompted several
responses. EU countries have agreed on sustainability standards
for biofuels that would require biofuel energy sources to emit
35 percent less greenhouse gases than the equivalent fossil fuels
before 2015 and 50 percent less after 2015. California Governor
Arnold Schwarzenegger has also announced that his state would
establish a low-carbon fuel standard and would begin developing metrics for measuring the life-cycle carbon intensity of all
transportation fuels. In addition, the mounting problems with
conventional biofuels spurred investment in advanced biofuel
feedstocks and technologies in 2007, including cellulosic ethanol
that can be produced from waste materials and non-food crops
grown on marginal land.
Vital Signs are adapted from Vital Signs Online, which contain
additional data and more in-depth analyses as well as spreadsheet files that purchasers can use to generate their own charts
and graphs. Visit www.worldwatch.org/vsonline to view
the complete list of available trends or to make a purchase.
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world’s most critical environmental issues.
Greg’s interest in the environment began in the late 1960s and led
him to pursue a law degree at Harvard University. After his first year of
law school, he joined the Peace Corps in Sierra Leone. There, Greg
became aware of the problems associated with the misuse of toxic
pesticides—lessons that would later
inspire a passion for organic agriculture
in his own backyard.
Greg returned to Harvard in 1971
and spent his last two years of law
school helping to clean up Boston’s
polluted waters. He also interned with
the newly formed Natural Resources
Defense Council. After graduation, he
moved to Vermont to work for the
attorney general’s office for five years
before going home to Ohio to run the family business.
In the mid-1980s, Greg used his Peace Corps knowledge to start his
own organic farm. He and his wife Joyce also spearheaded the launch
of a local farmers market in Novelty, Ohio. The market is going on its
seventh year and continues to grow.
Greg became acquainted with Worldwatch through the work of
Institute founder Lester Brown and by reading the flagship publication
State of the World. He values Worldwatch’s global, interdisciplinary
approach and insists that “the Institute’s work is essential to understanding what is going on in the world and how it is all connected.”
Greg recently joined the board of the Cleveland Museum of Natural
History and co-chairs the steering committee for the museum’s Green
City Blue Lake Institute. There, he is helping to calculate the carbon
footprint of Northeast Ohio and to create a carbon fund to sell offsets
for financing local emissions-reduction projects.
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Message from Worldwatch Donor Hal Segelstad*
As a long-term troubled optimist, I have now become the troubled
pessimist. Almost four decades ago, I began reading Roger Revelle’s
research on increased carbon dioxide in the atmosphere: it was an ominous harbinger of humanity’s irresponsible stewardship of Planet Earth.
For the past decade, it has been undeniably clear that global climate
change is the product of both overpopulation and hyper-consumption.
Thirty-five years ago, I devoted three years to conceptualizing and
stabilizing Zero Population Growth
as the executive director. Thirtyseven years ago, I commenced
the transformation of a 325-acre
cattle ranch into a forest and wildlife sanctuary. In 1976, I began a
career in renewable energy and
originated several programs in
photovoltaic, solar thermal, and
wind energy technology.
As chair of a renewable energy
delegation to China in 1984, I
was excited by the potential of
renewables for the Chinese people. Today, it is bizarre to find a communist dictatorship with far more
visionary leadership than the U.S. democracy. China’s one-child policy
has resulted in a population at least 300 million smaller than it would
have been. By 2030, China will be close to completing a monumental
transition from coal to renewables and nuclear. It could become the
model for the developing world, with population stabilization and
reforms in pollution policy, energy, consumption, and social structure.
Overpopulation is what drives my pessimism. With 8 billion people
projected for 2030, the Earth will be at twice its long-term steady carrying
capacity, creating alarming competition for natural resources. This will possibly tip the planetary ecosystem into irreversible, accelerating degradation.
Our first responsibility is to reverse government policy quickly. In
1977, President Carter introduced a plan that today would have had the
United States at only 15 percent dependent on imported oil, instead of
over 60 percent. As a nation, we must reverse our policy of attempting
to politically, militarily, and economically dominate the world. Only then
can we regain the high regard we have lost.
Our second responsibility is to reverse our obsession with consumption and materialism. The premise of the Segelstad Philosophy is
“Abhorrence of Waste,” whether of food, water, land, energy, an idea
whose time has come, or previous human life lost in an utterly immoral
war. The United States is two to three times as wasteful as any other
highly developed country; reducing waste can enhance our quality of life.
Our third responsibility is a thoughtful reexamination of our personal
lifestyle and a commitment to enjoying transformation to sustainability.
Part of that can be supporting organizations beyond ourselves that are
effectively educating the world. One such group is the Worldwatch
Institute. Worldwatch has a scrupulous attention to factual accuracy,
and I recommend it to your attention. Passion for planetary CPR
(conservation, preservation, restoration) is no vice; polluting, wasting,
and hyper-consuming are no virtues.
*Adapted by the author from his annual greeting to friends.
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(Space)Ship of Fuels

Joan A. Wolbier

Percent rise in overall global food prices, 2005–08 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83



Percent decline in global cereal stocks, 2006–07 to 2007–08 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Years since global stocks have been as low as they were in 2007–08 . . . . . . . . . . . . . . . . . . . . . . . . . . . 25



Consecutive years of severe drought in Australia, as of 2007 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Global rank of Australia as cereal exporter, 2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3rd



Percent rise in global demand for meat, 1997–2007 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Average kilograms of grain required to produce a kilogram of meat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5



Percent rise in world average spot price of oil, May 2005 to April 2008 . . . . . . . . . . . . . . . . . . . . . . . . 154



Estimated percent of average global grain price increase due to biofuels demand . . . . . . . . . . . . . . . . . 30



Food share of household spending in the United States, percent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
In poor households in Nigeria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
In poor households in Pakistan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55



Estimated annual global spending on pet food . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $42 billion
Estimated annual value of wasted food, U.S. households

. . . . . . . . . . . . . . . . . . . . . . . . . . . . $43 billion

SOURCES: Food prices: World Bank. Cereal stocks, Australia export rank, meat demand: UN Food and Agriculture Organization. Australia drought:
various news sources. Grain-to-meat ratio: Biofuels Digest, “Meat vs. Fuel: Grain Use in the U.S. and China, 1995–2008.” Oil price rise: Energy
Information Administration. Grain price increase due to biofuels: International Food Policy Research
To view other archived Matters of Scale
Institute. U.S. household spending on food: U.S. Department of Agriculture. Nigeria and Pakistan
household spending: World Resources Institute. Spending on pet food: petfoodindustry.com.
visit www.worldwatch.org/ww/.
Wasted food: T. Jones, University of Arizona.

40

World Watch

|

July/August 2008

www.worldwatch.org

Farming Fish for the Future
Over 40 percent of the world’s seafood is farmed. As people in rich
and poor nations alike continue to eat more seafood and as wild fish
stocks struggle to recover from overexploitation, we are becoming
more dependent on aquaculture. However, several crises loom that
may jeopardize future growth of this industry.
In this new report by Brian Halweil, Senior Researcher at the
Worldwatch Institute, find out about the budding scarcity of fish
feed and rising concerns about the social and ecological effects
of fish farming. Learn what can be done to address these issues
and ensure that the future of fish farming is not only successful,
but also sustainable.
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Also by Brian Halweil:
“Part journalism and
part manifesto, Eat
Here is the definitive
work on the most
interesting and
encouraging change
in the way Americans
eat now.”

978-0-393-32664-2
$13.95 plus S&H

—Michael Pollan,
Professor of Science and
Environmental Journalism,
University of California at
Berkeley, and author of
In Defense of Food

“Eat Here should be
on the bookshelf
of every serious
student of our
modern food and
agriculture dilemmas.”
—Fred Kirschenmann,
Director, Leopold
Center for Sustainable
Agriculture

“Halweil does
something more
than simply listing
today’s problems
in the food chain.
He focuses on the
variety of exciting
solutions available
to the public when
it comes to eating.”
—Carlo Petrini,
Founder and President of
Slow Food International

978-1-878071-80-4
$12.95 plus S&H

A woman from the Daborin Single Mothers Association gathers rice at a small processing plant in the northern
Ghanaian town of Bolgatanga, February 1, 2008. The single mothers began their rice-processing organization to
gain more freedom and financial independence in a district where most farmers live on the equivalent of about
a dollar a day, according to Oxfam, which helps fund the women’s program.
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