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of energy was something we'd
fret over at the pump, not in the
boardroom. Sure, the price of oil
would fluctuate, and with every
geopolitical flare-up we'd worry
about our supply. Yet energy was
still relatively cheapin the U.S,
and business continued as usual.

There was little thought toward boosting energy
efficiency, reducing emissions, or developing (and
using) alternative sources of power. It was a long,
prosperous, fossil-fuel-burning run—while it lasted.
Make no mistake: Energy use is no longer a no-
brainer. Instead, it has become a key business driver,
increasingly determining how, and where, companies
operate. With worldwide demand soaring, oil prices
are at record highs: more than $93 per barrel at the
end of October. And natural gas is becoming costlier,
too, particularly in the U.S., where prices are higher
than in many other parts of the world. Little surprise,
then, that companies are moving where the cheaper
energy is, often offshore. One has only to look at the
chemical industry—highly reliant on natural gas—to
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see that phenomena play out. Of the more than 80
new, large-scale chemical plants on the boards, none
is planned for the United States. Dow Chemical has
stated that its annual energy costs would be cut almost
in half, from $12 billion to $7 billion, if it moved its U.S.
plants to Germany, and moving to the Middle East
would cut those costs to just $1.5 billion.

What's becoming clear, too, is that energy isn’t
only a driver for business, it's also a driver for com-
petitiveness. Every company that heads offshore
doesn’t just move its production lines; it moves
skills. “That has a huge impact on their ability to
compete,” says Deborah Wince-Smith, president
of the Council on Competitiveness, an organization
based in Washington, D.C., that is bringing together
leaders from industry, academia, and government to
better understand, and address, the competitiveness
issues arising from today’s energy and environmen-
tal challenges. “Are they going to find the talent they
need? That’s not a given. And there’s a huge impact,
too, on our competitiveness here at home. If compa-
nies go offshore, will we be developing the talent we
need to innovate now, and even more importantly,
down the road?”

Meanwhile, companies that stay put can find their
competitiveness impacted, too. Higher energy costs
don't just raise prices—making products less attrac-
tive—they eat resources that could have been put to-
ward other investments, such as research and devel-
opment. In the end, it may not only be companies and
consumers that will pay; it could be the leadership the
U.S. has enjoyed in a host of industries. Already, we're
seeing other nations becoming important forces in mar-
kets the U.S. has traditionally dominated. China, which
produced just 5% of the world’s steel in 1995, is ex-
pected to make more than 30% by 2015.

THE GREEN REVOLT

But there's a silver lining for forward-looking compa-
nies savvy enough to see it. Today’s energy situation
presents challenges, but also opportunities. While the
worldwide demand for energy will grow dramatically—
a staggering 57% increase by 2030, according to the En-
ergy Information Administration at the U.S. Department
of Energy—so, too, will the demand for sustainability.
This doesn’t just mean new and renewable sources of
energy; it means using traditional sources in more ef-
ficient, more environmentally friendly ways, cutting

DID YOU KNOW... Of the 7% of total U.S. energy consumption attributed to renewable energy, 48%is from biomass, «:::-:-ecoeeeeeeee >
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Trends to Watch

along with oil imports.
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down on the greenhouse gas emissions that contrib-
ute to global warming, species extinction, and extreme
weather events. “The exponential growth in demand for
energy offers extraordinary economic opportunities,”
says Dr. Shirley Ann Jackson, president of Rensselaer
Polytechnic Institute. “The challenge for countries and
corporations that wish to be competitive is to manage
energy supply and demand in a cost-effective, sustain-
able, innovative way.”

Increasingly, consumers want sustainability. Inves-
tors are looking for it, and businesses are embrac-
ing it—not just because it bodes well for the planet,
but because it also saves money. An early leader in
sustainability efforts, DuPont was able to reduce its
greenhouse emissions by 72% from 2000 to 2004. That
proved good for the environment and good for DuPont.
“We avoided costs of over $3 billion by holding our
energy use 6% below 1990 levels, while production in-
creased,” says Chad Holliday, DuPont’s chairman and
chief executive officer.

Yet, saving money is just for starters. The big-busi-
ness case for sustainability is that there is, indeed,
big business in sustainability—for companies that go
about it wisely. DuPont, for example, now attributes
over $5 billion of its $27 billion in revenues to the sale
of sustainable products.

By tackling the energy challenge in ways that fos-
ter sustainability, the private sector can not only keep
pace in a tougher business environment, but pull
ahead to find new efficiencies, develop new technolo-
gies, and build new markets. Skeptics need only look at
the buzz for, and sales of hybrid vehicles.

“What we have today is a perfect storm for inno-
vation,” says Wince-Smith. “The price of energy, the
volatility of the supply, the global awareness of climate

upward trajectory. change—it’s all coming together to put energy security
and sustainability on the front burner. We're starting to
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MAKE MORE GREEN.

THE 2008 ESCAPE HYBRID.
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With its electric motor and regenerative braking, the 34 MPG*
Escape Hybrid helps you minimize your exhaust emissions and use
less gas. Learn more at FORDVEHICLES.COM.

*EPA-estimated 34 city/30 hwy mpg, FWD. Actual mileage will vary.



(energy from biological materials,
typically plants), and geothermal
energy (generated by heat stored
beneath the Earth’s surface).

It's a bet America is making,
too, looking to sustainability to
solve our energy challenges and
boost our competitiveness. It's
no surefire wager, but we've got
an ace up our sleeve. The com-
panies, industries, and research
institutions helping us win this
bet have already hit on a number
of key strategies. What they’'ve
found is that making sustainabil-
ity work—for themselves, for the
country, and for the world around
us—requires long-term thinking,
careful planning, and adherence
to the following five principles.

RULE | Integrate a sustainability strategy
NO. 1. | throughout your business.

There are plenty of relatively low-cost, low-pain ways
for companies to cut their energy use and emissions.
They can replace aging equipment—hardware that
would need to be upgraded anyway—with more en-
ergy-efficient devices. They can switch from incandes-
cent lights to low-energy fluorescents. They can recy-
cle materials that would otherwise be thrown out.

The smarter, and more successful, approach, how-
ever, is to change your processes along with your equip-
ment; and to think about the ways energy efficiency can
be built into the core of your business. Consider Ford
Motor Co.: since 2000, it has reduced its global opera-
tional energy use by 27% and its carbon dioxide emis-
sions by 31%. In the U.S. alone, it has saved enough
energy to supply 220,000 homes. It has done so through
strategies both commonplace (switching out the light
bulbs) and novel (using wind turbines to power its Da-
genham Diesel Centre in Britain).

But Ford has also realized that the real improve-
ments—and future—of sustainability won’t come
from tweaks on the surface but from deeper, inte-
grated efforts that transform the very way compa-
nies do business. For example, Ford has taken one
of an automobile plant’s principal energy users—the
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vehicle paint shop—and rede-
signed it so that emissions are
converted into electricity that
helps power the plant. The pro-
cess, called Fumes-to-Fuel, was
launched in 2004 with a pilot
installation at Ford’s Dearborn
Truck Plant in Michigan. The
technology not only generates
clean energy and reduces CO,
emissions—it saves money, as
paint fumes no longer have to be
collected and incinerated, an ex-
pensive process.

This year, Ford installed an
improved Fumes-to-Fuel system
at its Oakville assembly plant,
in Ontario, Canada. It currently
uses an internal combustion en-
gine to produce power that can
be added to the plant’s electrical
grid, but within the next year the company will mi-
grate to a large-scale, 300-kilowatt fuel cell. That will
enhance the system’s effectiveness and reduce CO,
emissions by 88%.

“Sustainability has to be totally integrated within
a company,” says Sue Cischke, Ford’s senior vice
president for sustainability, environment, and safety
engineering. “You need to look at your facilities, your
processes, your products. Where can you use more
renewable material? How can you use less energy
to produce something?” In the 2008 Ford Mustang,
Ford is using seat foam made from soy-based mate-
rial. That means reduced CO, emissions compared
with petroleum-based materials. It also means using
renewable content. “You need to look at how every-
thing is put together,” says Cischke, “and how you
can do it in more efficient, more environmentally
friendly ways.”

RULE | Collaborate across industries, and
NO. 2. | also with the public sector.

In developing its Fumes-to-Fuel process, Ford teamed up
with Detroit Edison. The pairing highlights another cru-
cial factor in making sustainability efforts work: Partner-
ships are essential. “There are so many technologies that
we're looking at, such as clean diesels, fuel cells, hybrid

ACCORDING TO the International Energy Agency, $16 trillion will be invested in the energy sector by 2030. -+« wseeseeeeeeneened
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Greener.

The Airbus A380 is built to be greener overall, not just because of its highly efficient design and new generation
engines, but also thanks to a commitment from Airbus to reduce the total environmental impact of its aircraft. Airbus
is the only manufacturer in the aviation industry to meet the strict ISO 14001 environmental management standards,
covering all its manufacturing sites and products. Making the A380 a greener aircraft at every stage of its life cycle, from
when we start putting it together to when it is finally taken apart. Airbus A380. See the bigger picture.

Airbus, its logo and the product names are registered trademarks.
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vehicles,” says Cischke. “By
leveraging partnerships, you
can spread out and get a better
understanding of where you
should place your bets.”

Sustainability efforts can
also cut across industry lines,
adding to the importance of
collaborations. Plug-in hybrid
electric vehicles (PHEVs) are
a promising—and potentially
lucrative—new product cate-
gory for automakers like Ford.
Because their batteries can be
recharged by plugging into an
electric power source, rather
than by charging off a com-
bustion engine, fuel costs are
reduced; electricity is cheaper
than gasoline. But working
with the electric grid adds
complexities outside an auto-
maker’s expertise. So Ford is
teaming with a major utility,
Southern California Edison,
to explore how the interac-
tion between vehicle and grid
will work. Together, they're
investigating ways for a vehicle to not only charge off
the grid but to provide power back to the grid when
electricity demand is high and the vehicle is idle. “With
a smart grid like the one Southern California Edison is
developing, you'll be able to put power in and out as
needed, which will result in more efficiency and also in
better rates for users,” says Cischke.

Collaborations with the public sector—particularly
the government’s big research labs—can also help spur
advances, and market opportunities, in sustainability. At
the Department of Energy’s Oak Ridge National Labo-
ratory, a long list of partnerships are underway, many
leveraging Oak Ridge’s renowned supercomputing fa-
cilities. “If current trends hold, humanity will use more
energy in the next 50 years than in all previous recorded
history,” says Dr. Thomas Zacharia, associate labora-
tory director, computing and computational sciences, at
Oak Ridge. “Current technologies will not keep up with
that, and the only way to find solutions in a timely fash-
ion is through supercomputing, where we can acceler-

ate the development, design,
and commercial viability of
new technologies. We're help-
ing automakers do research
that will make possible more
efficient combustion engines.
We're looking at newer and im-
proved techniques of energy
production—from nuclear fis-
sion and fusion to renewables
like biofuels.”

Oak Ridge is also the U.S.
lead for the ITER research proj-
ect: a $10 billion, seven-nation
collaboration that is expected
to run for three decades. ITER
(Latin for “the way”) hopes to
demonstrate the feasibility,
both technical and economic,
of power from nuclear fusion—
the process that heats the sun
and stars. The project will
build and run the world’s most
advanced magnetic fusion
experimental facility, in Cada-
rache, France. Construction is
expected to begin next year.
“This is something that clearly
cannot be done without supercomputing,” says Zacha-
ria. “You need it for the designs; you need it for real-
time feedback to control the plasma within the reactor.”
If successful, ITER will have important implications for
sustainability. While technically not a renewable energy
source, nuclear fusion uses deuterium, of which there is
enough to last—even at the super-sized energy needs of
the future—thousands of years.

RULE | Be sure to green your company's
NO. 3. | supply chain.

Buyers—whether they’re big manufacturers purchas-
ing parts for their production lines or consumers shop-
ping in a supermarket—play a crucial role in sustain-
ability efforts. With their power of the purse, they can
demand that suppliers provide products that require
less energy (both in their manufacture and their use),
are produced from renewable sources, and are more
environmentally friendly. Wal-Mart Stores, for example,
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is partnering with the Carbon Disclosure Project (CDP)
to measure the amount of energy used and carbon
emitted throughout the supply chain of certain product
categories, including milk and DVDs. The company will
use this information to help suppliers find ways to be
more energy-efficient.

When manufacturers and retailers get their sup-
pliers to move on sustainability, it isn’t just good for
the planet; it's good for business. It lets companies
show their customers that the products they buy are
produced in responsible, sustainable ways. Compa-
nies don't need to have the leverage of a Wal-Mart to
drive sustainability through their supply chain, either.
A growing number of organizations, like the CDP, are
there to give them a hand.

The Sustainable Forestry Initiative is best known for a
rigorous set of requirements that ensures an SFl-certified
forest is well-managed—a place
where trees are replanted, biodiver-
sity is protected, and water and air
quality are cared for responsibly.
Following the SFI standard is no
small undertaking. It means making
sure that ecologically, geologically,
and culturally significant sites in a
forest are managed for their contin-
ued existence; letting independent
auditors verify as such; and invest-
ing money to research forest man-
agement systems (to date, SFl par-
ticipants have invested more than
$880 million). For producers and
buyers concerned with sustainabil-
ity, SFl provides more than a label;
it provides assurance.

Yet with only 10% of the world’s
forests following any recognized
sustainability standard, even
manufacturers that use SFl-certi-
fied products don't always use
them exclusively. So SFl has developed a chain-of-cus-
tody certification, which enables companies to claim,
via a label, that the end product it makes—i.e., lumber
or paper—contains a certain percentage of SFl-certified
content. Third-party audits verify that the program'’s
participants have the tracking systems in place to ac-
curately measure the certified content. “Companies are
realizing that they have to bring sustainability into the

supply chain,” says Kathy Abusow, SFl’s president and
CEO. “In 2007 alone, our chain-of-custody program has
grown more than 90%, with more than 320 facilities
now participating.”

RULE | Develop technologies that support
NO. 4. | sustainability efforts.

If there is one universal truth in business it is this:
Where there is demand, there is a market. Companies
are looking to create energy-efficient, sustainable pro-
cesses and products, and they're looking to technolo-
gies that can help them do it. The innovators that offer
these tools will find that products that enhance sustain-
ability efforts can also enhance their bottom line.

One area where technology is playing a key role in
fostering sustainability is in a new generation of com-
puter-aided design, or CAD, soft-
ware. For a long time, CAD sys-
tems—which help architects and
engineers design buildings—were
of limited use in designing environ-
mentally friendly, or "green” struc-
tures. “The software would basi-
cally let you draw on the computer,
which was good for seeing what a
design would look like, but not use-
ful for doing any sort of analysis
on it,” says Jay Bhatt, senior vice
president for architecture, engi-
neering, and construction solutions
at Autodesk Inc., the world leader
for 2D and 3D design software. “If
you wanted to see how changes to
lighting, heating, and power sys-
tems would impact the energy use
of your design, you’d have to print
out blueprints, overnight them to
engineers who could do the cal-
culations, and wait for the results
to come back. Or you would do changes on site, after
ground was broken, which is always an expensive and
cumbersome process.”

Complicating the picture is the vast number of struc-
tures that will need to be constructed over the next quar-
ter-century. “Countries like China and India are building
entire cities from scratch,” says Bhatt. “Fifty percent of
the buildings that will exist in 2030 haven’t even been

ACCORDING TO aHill & Knowlton survey, three-quarters of execs think companies need to create a Chief Energy Officer position. >
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built yet.” Designing that kind of volume, in a way where
systems could be constantly tweaked to find the most
energy-efficient, environmentally friendly solutions,
would require a whole new level of CAD.

Autodesk’s solution is a process known as building
information modeling, or BIM, which it has incorporated
into its Revit platform of software solutions. Revit al-
lows architects and engineers to incorporate data into
their computer-based designs—everything from spatial
relationships to information about individual building
components. “BIM’s great benefit is that you’ve now got
all of this data about your design, and it’s connected and
linked, so you can do analysis on it,” says Bhatt. “You
can see how using different heating or air-conditioning
systems impacts your energy use and greenhouse gas
emissions. And you can do it quickly, because you're no
longer working with a drawing on the screen or a physi-
cal structure. You're working with data. You can model
everything on the computer, trying different green sce-
narios, until you find the optimal solution.”

The promise of Revit—which was used in designing
the Freedom Tower in New York, among other projects—
is its ability to take sustainable building design from a
novelty to a given. “If we're going to be able to do more
than just a one-off green building—to do sustainability in
volume—BIM is essential,” says Bhatt. “We're making it
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happen, and in the process, it's been very good business,
both for the building industry, and for Autodesk.”

RULE | Make environmental stewardship
NO. 5. | easy forall your stakeholders.

No matter how impressive the technology, or well-
meaning the effort, sustainability initiatives won't
succeed if the people they rely on—whether they be
employees, suppliers, or consumers—don’t embrace
them. New products and processes may look great
on paper, but if they’re too expensive or burdensome,
they're not going to take.

Consider the case of recycling. The technology to take
all of those bottles, cans, newspapers, and boxes and re-
cycle them has been readily available for years. But in cit-
ies across America, recycling rates weren’t nearly as high
as many hoped. To put it bluntly, recycling was a hassle.

“It takes a conscious effort to recycle, and it’s not al-
ways easy,” says David Steiner, CEO of Waste Manage-
ment, the leading provider of waste and environmental
services in North America—and the continent’s largest
recycler. “You have to walk an item outside, place it in
one of two or three recycling bins, and then drag the
bins to the curb every week. Many more people would
recycle if it were easier to do.”

FrH I N K 18-wheel air freshener
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To simplify the process,
Waste Management was an
early adopter and champion of
the concept of single-stream re-
cycling, in which all recyclable
material can be putin a single
bin. The content is then picked
up and taken to one of Waste
Management’s 30 single-stream
facilities located across the
U.S. and Canada. There, all of
the material is placed on a con-
veyor belt, and an assortment of
screening and sorting technolo-
gies separate the various types
of recyclables. Glass, for example, can be shaken off
the conveyor because it's heavy. Air jets are used to
blow light paper upward, while rollers flip cardboard
off in another direction. An eddy current induces a
magnetic field in aluminum cans, allowing them to be
separated, and an electromagnet pulls the metal from
the line. In some locations, optical sorters differenti-
ate different kinds and colors of plastic.

The result: In areas where single-stream recycling
has been launched, recycling rates have increased by
up to 30%. “The volume of material processed in our

single-stream facilities has more
than doubled in four years’
time,” says Steiner. It's not a
money-losing operation, either:
Waste Management expects re-
turns on single-stream recycling
to be about the same as its re-
turns on solid waste.

And perhaps that’s the
most important driver of all:
Sustainability pays off. It can
help us solve our energy and
environmental challenges. It
can boost our nation’s com-
petitiveness. It can open the
door to new opportunities and markets. Not long
ago, companies had to be prodded into taking even
the smallest steps toward sustainability. It was a do-
good notion that took time and resources away from
the business. Now they know better. Yes, the green
movement is all about doing good. The beauty is, it
does good for everyone. —Alan Cohen

To advertise in our Innovation sections, contact Linda
Lydon at 617.954.9420. For reprints, call Jo Mattern at
212.522.2582.
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A Green
Giant Takes
Flight

The Airbus A380is the most
eco-friendly airliner in the skies.
‘ F pected to increase by 4.8% per
year. And to meet that demand,
some 23,000 new jets, of 100 seats or more each, will
be needed. Those numbers could mean huge conse-
quences for the environment, but innovations at one of
the world’s leading aircraft com-
panies, Airbus, aim to ensure a
green future for air travel.

Aircraft, of course, impact not
only the environment but the passen-
gers who fly them and the companies
that operate them. So the challenge is
to design jets so that everyone wins—
creating models that are fuel-efficient,
emissions-friendly, comfortable, and cost-effective. With
its groundbreaking new aircraft, the A380, Airbus shows
that these goals can go hand in hand.

The Airbus A380—the most technically advanced
civil aircraft in operation—sets new standards for en-
vironmental performance. By building roughly 25% of
the A380 out of lightweight carbon fiber composite ma-
terials (more than on any other commercial jet today),
Airbus was able to decrease the weight of the aircraft.

Lower weight means less fuel is required, which means
fewer emissions. In fact, the A380’s fuel consumption

Il it takes is a trip through an
airport—or the access roads
leading to one—to know that
air travel is a growth industry.
Indeed, between now and 2025,
passenger aircraft traffic is ex-

of 2.9 liters per passenger per 100 kilometers is equiva-
lent to that of a small car. “The A380 is the world’s most
fuel-efficient aircraft,” says Justin Dubon, regional press
manager at Airbus. “Today’s fleet consumes, on aver-
age, 5.5 liters per passenger per 100 kilometers. The
A380'’s fuel efficiency is 20 years ahead.”

By saving fuel, the A380 isn’t just good for the
environment, but also good for the airlines that fly it,
cutting their energy costs. “In these times of high fuel
prices, eco-efficient aircraft just make good business
sense,” says Dubon. “Our customers demand aircraft
that offer better fuel economics.” And the A380’s
capacity—up to 525 passengers in a three-class con-
figuration—allows more passengers to be transported
with fewer flights, helping relieve airport congestion.
The aircraft’s quietness and low emission performance
does make it an “excellent neighbor,” addressing local
environmental concerns. Airbus’s next aircraft to enter
production, the A350XWB, will bring even bigger gains
in environmental and economic performance.

Yet it's not just planes in the skies that have an en-
vironmental impact. Jets that have reached the end of
their life need to be dismantled, and this hasn’t always
been done in the greenest of ways. With 4,000 aircraft
due to be retired by 2023, those ways need to change.
Airbus is tackling the challenge on two fronts. First, as
a partner in the Process for Advanced Management of
End-of-Life Aircraft (PAMELA) project, it's helping to
develop innovative, envi-
ronmentally responsible
solutions for decommissioning
and dismantling aircraft, as well as
techniques to raise the level
of recyclable and reusable
content. PAMELA expects to dem-
onstrate that up to 95% of an aircraft

can be recovered and kept out of landfills.

But Airbus is taking an even bigger step: Through the
use of a pioneering Environmental Management Sys-
tem, it is able to factor the environment into all stages
of an aircraft’s lifespan. So before decisions are made at
the design phase, potential consequences down the road
are assessed and minimized. “Airbus’s green strategy is
woven as an integral part of its business—from product
design, to manufacturing, to operations and aircraft
recycling,” says Dubon. “Innovations like these will
enable the aviation industry to grow—while having less
and less impact on the environment.”

ECONOMISTS say that a $60increase in oil prices—from $60 to $120 a barrel-would impose an extra $210 billion cost on households. >
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Making ethanol from switchgrass requires one of the world's
most powerful computers.

With more than 1000 trillion calculations per second
ir's not a problem.

http://computing.ornl.gov/jobs
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The World
Goes Green

Other nations have gotten a jump on
the U.S,, but we're not out of gas yet.

ast year, the United States invested
$16.4 billion in sustainable energy.
The country produced 140 mega-
watts of electricity through solar
power, and more than 44.5% of the
world’s ethanol supply. The figures
are impressive, but other nations
have done better. The European
Union plowed $23.1 billion into renewable sources of en-
ergy; Germany's solar-power initiatives were seven times
ours. Brazil now rivals the U.S. in ethanol production—
and because the sugarcane they use is cheaper than the
corn we rely on, Brazil’s ethanol costs less to make. But
here’s the real eye-opener: The EU’s capacity to produce
clean, renewable power is three times that of the U.S.

To be fair, other nations have gotten a head start. Their
governments have designed incentives to get renewable
power off the ground and on the grid, and it's working.
China has seen a sevenfold increase in wind power since
2000, and is expected to be the world leader by 2020. Ja-
pan, through a ten-year subsidy program, has been able
to cut the price of residential solar systems by more than
half—and get them into a quarter of a million homes.

And then there is Spain. Already the second-leading
producer of wind power in Europe (after Germany), it is
moving heavily into solar, a natural evolution for a na-
tion with more available sunlight than any other country
on the continent. Spain’s goal: to get 12% of its energy
from renewable sources by 2010, up from 6.5% today.
“Like the U.S., we're very dependent on foreign oil, so
we started thinking about local sources of energy, like
the sun,” says Enrique Alejo, trade commissioner at the
Trade Commission of Spain. “To help develop and sup-
port them, we took a legislative approach.”

My
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In 2004, the Spanish government approved incentives
known as feed-in tariffs, which, in other parts of Eu-
rope, have proved a successful way to promote renew-
able energy. The tariff guarantees producers a specific
rate, over a long term (in Spain, 25 years), for their
energy. “It takes away the uncertainty for companies
wishing to enter the market,” says Alejo. “They know
that they'll be paid a set amount of money for produc-
ing solar energy.” The idea behind feed-in tariffs is

to make renewable energy projects profitable, where
they may not otherwise be, thus encouraging new
players to enter the market. (The tariff, paid by the
utility company that purchases the energy, is spread
among the utility’s customers, who typically see a
small increase in their bills.)

Spain’s incentive program has sparked a boom in
photovoltaic, or PV, installations: solar cells that convert
sunlight directly into electricity. Many PV solar plants
are coming online or are under construction throughout
the country, and the installed capacity in Spain is about
to surpass 400 megawatts, the original target for 2010.

There have been technological breakthroughs, as
well. In March, the world’s first commercial concen-
trating solar power plant was launched near Seville, in
southern Spain. The plant, known as PS10, features a
nearly 400-foot tower surrounded by 624 large mirrors.
These reflect sunlight to the top of the tower, where a
solar receiver converts the sun’s rays to steam, which
drives a turbine to produce electricity. The plant cur-
rently outputs 10 megawatts of power, but when com-
pleted in three years it will generate 300 megawatts—
energy for around 180,000 homes, equivalent to the
needs of the city of Seville.

In the U.S., there has been no big push behind a
single form—or even a few forms—of energy, but
that’s not necessarily a bad thing. Putting all our eggs
in one basket can be risky. Besides, even with the po-
tential renewables we have, decades from now they’ll
likely provide just a portion of the energy we’ll need.
The better solution: Develop multiple sources—and
improve the ones we already rely on, like coal. The
idea is not to turn our backs on fossil fuels, but to
make them more efficient, while reducing their impact
on the environment.

“Coal is simply too important from availability, sup-
ply, and cost standpoints for us not to tackle the envi-
ronmental challenges in an intelligent manner,” says

ANEW Ernst & Young Index has deemed the U.S.the most attractive place to invest in renewable energy in 2007, ««-«wcsoeeeeeeeeeececicece
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Jim Owens, chairman and chief executive officer of
Caterpillar Inc. “Coal provides 50% of U.S. electricity,
Saving thePlanet and will continue to play a vital role in our future en-
ergy needs.” Incentives that convert older, less efficient
coal-fired plants to newer, more efficient technology are

The E.U.leads the world in total sustainable energy a good first step

investment.
T LOOKING FORINDUSTRY ALTERNATIVES
1§jéh Likewise, oil and natural gas companies in the U.S. are
== m- investing in new technologies—both to improve fossil
States gg fuel efficiency and production, and to develop alterna-
s m tive fuels. “We're going to need everything,” says Kyle
gg Isakower, director of policy analysis at API, the national
o $0:7 trade association for America’s oil and natural gas in-
OECD 15 dustry. “Even if you assume significant growth in renew-
18 ables, oil, coal, and natural gas are going to maintain
Other $0.2 _
Developing 0.9 the same market share they have today in order to meet
= °$§ growing energy demand. It's important for us to grow al-
America 0.2 ternative energy industries, but also emerging hydrocar-
i bon technologies—Ilike oil shale and oil sands.”
India $0'§|' B arets Indeed, between 2000 and 2005, 73% of all invest-
20 e=seSEATE I ment in emerging energy technologies came from the
Africa $g| oil and gas industry, including $12 billion for research
0.1 not related to fossil fuels, like electric drivetrains and

S U $ﬂﬂs “ffﬁw:l%ge $120 8140 8160 | piofyels. “We see ourselves not simply as oil and gas
. ' companies, but as energy companies,” says Isakower.
“We think it's important to diversify.”
At the same time, work is underway on the environ-
mental front, with the production of ultra-low-sulfur die-
sel fuels that reduce emissions, and improved energy

Sy _ $80.9 efficiency at the refineries themselves. Utilizing tech-

Source: Council on Competitiveness, New Energy Finance, and Sustainable Energy Finance Initiative

The global clean energy market is set to quadruple in
the next decade.

-$20_5 nologies like combined heat and power—which uses a
single process to create both heat and electricity at a
?ﬂ'&‘u‘l, _ $60.8 manufacturing facility—has reduced energy use signifi-
.$17'9 cantly. “In 2006 alone, refiners saved the energy equiva-
lent of taking 525,000 cars off the road,” says Isakower.

Solar _$69.3 . 2016 Of course, at the end of the day we're going to need

.$15 6 . 2006 the personnel to support all of these energy resources.
' And if we don’t start focusing on that, we might have a
Fuel .$15.5 problem. “In the next ten years we're going to lose half

of the country’s 412,000 electric power workers to retire-
| $1.4 . : : ;

ment,” says Michael Langford, national president of the
$0 $25 S50 §75  $100  $125  $150  S175 $200  $225 Utility Workers Union of America, AFL-CIO. “Nuclear

Total $226.5 plant operators, coal plant operators—these are highly
- skilled jobs, and you need about four years to get them

m to the top of their game.” If we're not careful, a skilled
U.S. $ BILLIONS workforce may be the one natural resource we’ll find in
Source: Council on Competitiveness, Clean Edge, Inc. SUrpriSingly and troubling |0W Supply _Ac

THE GLOBAL carbon market, sized at $30 billion by the World Bank last year, is expected to reach $100 billion by 2010.
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About the Council on Competitiveness

The Council’'s mission is to set an action agenda to drive U.S.
competitiveness, productivity and leadership in world markets to
raise the standard of living of all Americans.

The Council on Competitiveness is the only group of corporate
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ensuring the future prosperity of all Americans and enhanced U.S.
competitiveness in the global economy through the creation of
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