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HEARING ON RENEWING AMERICA’S FUTURE:
ENERGY VISIONS OF TOMORROW, TODAY

THURSDAY, JULY 31, 2008

HOUSE OF REPRESENTATIVES,
SELECT COMMITTEE ON ENERGY INDEPENDENCE
AND GLOBAL WARMING,
Washington, DC.

The committee met, pursuant to call, at 1:30 p.m. in Room 2325
Rayburn House Office Building, Hon. Edward J. Markey (chairman
of the committee) presiding.

Present: Representatives Markey, Hall, Herseth Sandlin, Inslee,
Cleaver, McNerney, Sensenbrenner, and Shadegg.

Staff Present: Jonathan Phillips

The CHAIRMAN. We welcome you all to the Select Committee on
Energy Independence and Global Warming for this important hear-
}El% on Renewing America’s Future: Energy Visions of Tomorrow,

oday.

This country stands at the precipice of a renewable energy revo-
lution. Electricity generated from wind, and solar is flooding onto
the grid at exponential rates. U.S. industry is retooling their facili-
ties for mass production of hybrid and plug-in cars and trucks.
Some of the same scientists that mapped the human genome have
turned their genius to putting grasses, crop waste and algae into
our gas tanks. The entrepreneurs and financial markets get it.
Communities like Newton, Iowa, where wind blades are now pro-
duced by the same blue collar workers left unemployed when
Maytag left town, are living the renewable energy revolution.

But Big Oil and its dreams die hard. President Bush is still con-
tinuing to block tax incentives for renewable energy and holding it
hostage to Big Oil’s drilling agenda. They refuse to look at the fu-
ture and stubbornly hold onto policies that belong in the last cen-
tury. One can understand why, because the oil allies of the two
oilmen in the White House are doing very well, while the American
consumer is getting tipped upside down.

This morning Exxon Mobil announced the largest quarterly prof-
its in corporate history, raking in nearly $12 billion in profits in
just the last 3 months. Analysts estimate that when 2008 profits
are fully counted, all that consumer pain will add up to $160 billion
in profits for the big five oil companies. This is all great news for
the old guard and their supporters in Congress.

But Americans suffering with high energy prices know that old
policies don’t work anymore and a change is needed. Change is
needed to end our addiction to high priced oil and change is needed
to curb our emissions of dangerous greenhouse gasses.
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Today we are fortunate to have a group of visionaries here to
share with us how technology already in existence is poised to
transform America’s energy future.

These are not pie in the sky dreams. The technology already ex-
ists to power much of our auto fleet with clean electricity. With the
right Federal policies, that transition will happen many years be-
fore oil from the Alaskan National Wildlife Refuge could possibly
come online. Huge 10 megawatt wind turbines will churn out en-
erg%ldfrom deep offshore locations, long before oil platforms possibly
could.

The creative thinkers of the world have been laying the founda-
tion for this energy transition for years, and even decades. All that
remains in the way is Big Oil and the old guard protecting them.

The American economy has a major leak. This year more than
half a trillion dollars will gush from that leak and float into the
coffers of foreign governments. It is time to plug this growing hole
and redirect these energy dollars from hostile foreign governments
to blue collar American workers. This will put millions of Ameri-
cans back to work, rejuvenate the economy and strengthen our na-
tional security.

The term “disruptive technology” is one we will probably hear
frequently today. It has been one that I encounter a lot in the tele-
communications and Internet hearings that I chair. It represents a
paradigm shift. It represents what is possible by working smarter
instead of harder. It is what some of the visionaries here today
have dedicated their careers to. But for some people getting rich off
the status quo, disruptive technology represents a threat, and from
}:‘his group we must expect a political struggle for America’s energy
uture.

We are comforted by the harsh reality that our planet is undeni-
ably warming. This dictates that carbon-free renewable energy will
inevitably win out. The question that remains is whether America
will be at the forefront of this once in a generation economic oppor-
tunity or whether we will cede these benefits to the global leaders
of tomorrow.

This is going to be a very important hearing. I now turn and rec-
ognize the ranking member, the gentleman from Wisconsin, Mr.
Sensenbrenner.

[The prepared statement of Mr. Markey follows:]
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Statement of Representative Edward J. Markey

“Renewing America’s Future:
Energy Visions of Tomorrow, Today.”

July 31, 2008

This country stands at the precipice of a renewable energy
revolution. Electricity generated from wind and solar is flooding
onto the grid at exponential rates. U.S. industry is retooling their
facilities for mass production of hybrid and plug-in cars and
trucks. Some of the same scientists that mapped the human
genome have turned their genius to putting grasses, crop wastes,
and algae into our gas tanks. The entrepreneurs and the financial
markets get it. Communities like Newton, lowa—where wind
blades are now produced by the same blue collar workers left
unemployed when Maytag left town— are living the renewable
energy revolution.

But Big Oil dreams die hard. President Bush and Republicans in
Congress continue to hold tax incentives for renewable energy
hostage to Big Oil’s drilling agenda. They refuse to look to the
future and stubbornly hold on to policies that belong in the last
century. One can understand why, because the oil allies of the
two oil men in the White House are doing very well, while the
American consumer is getting tipped upside down.
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This morning, ExxonMobil announced the largest quarterly
profit in corporate history, raking in nearly $12 billion in profits
in just the last 3 months. Analysts estimate that when 2008
profits are fully counted, all that consumer pain will add up to
$160 billion in profits for the Big Five oil companies. This is all
great news for the old guard and their supporters in Congress.

But Americans suffering with high energy prices know that old
polices don’t work anymore and that change is needed. Change
is needed to end our addiction to high-priced oil and change is
needed to curb our emissions of dangerous greenhouse gases.

Today we are fortunate to have a group of visionaries here to
share with us how technologies already in existence are poised
to transform America’s energy future. These are not pie-in-the-
sky dreams. The technology already exists to power much of our
auto fleet with clean electricity. With the right federal policies,
that transition will happen many years before oil from the
Alaska National Wildlife Refuge could possibly come online.
Huge 10-megawatt wind turbines will churn out energy from
deep offshore locations long before oil platforms possibly could.
The creative thinkers of the world have been laying the
foundation for this energy transition for years and even decades.
All that remains in their way i1s Big Oil and the Old Guard
protecting them. ’

The American economy has a major leak. This year, more than
half a trillion dollars will gush from that leak and flow into the
coffers of foreign governments. It is time to plug this growing
hole and redirect these energy dollars from hostile foreign
governments to blue collar American workers. This will put
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millions of Americans back to work, rejuvenate the economy,
and strengthen our national security.

The term “disruptive technology” is one we will probably hear
frequently today, and one that I encounter a lot in the
telecommunications and Internet hearings I chair. It represents a
paradigm shift. It represents what is possible by working smarter
instead of harder. It is what some of the visionaries here today
have dedicated their careers to. But for some people getting rich
off the status quo, “disruptive technology” represents a threat.
From this group we must expect a political struggle for
America’s energy future.

We are confronted by a harsh reality: our planet is undeniably
warming. This dictates that carbon-free renewable energy will
inevitably win out. The question that remains is whether
America will be at the forefront of this once-in-a-generation
economic opportunity, or whether we will cede these benefits to
the global leaders of tomorrow.

And now I would like to recognize the Ranking Member of the
Select Committee, the gentleman from Wisconsin, Mr.
Sensenbrenner. » :
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Mr. SENSENBRENNER. I thank the Chairman. I am going to do
what the staff always fears, and that is ask unanimous consent
that my opening statement get put in the record.

The CHAIRMAN. Without objection, so ordered.

[The prepared statement of Mr. Sensenbrenner follows:]
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Mr. Sensenbrenner’s Opening Statement for Select Committee on Energy
Independence and Global Warming hearing: “Renewing America’s Future: Energy
Visions of Tomerrow, Today.”

July 31, 2008

(Not Delivered)

Since the inception of this select committee last year, I have advocated that anything
Congress does to confront climate change should measure up to certain common-sense
principles.

Congress should not jeopardize jobs or the economy with burdensome climate change
legislation, including what I like to call cap-and-tax, which has already been rejected by
the Senate this congressional session. Nor should it pass legislation that fails to make
measurable improvements in environmental quality. Certainly, Congress shouldn’t
require drastic and expensive cuts in greenhouse gas emissions in the U.S. if emerging
economic powerhouses like China and India don’t make the same commitments.

However, I believe our country can confront climate change and help secure our energy
future while still complying with these principles. But only technology can provide the
path to reach these goals.

Today’s hearing will highlight a few of the promising technologies that are on the
horizon.

Hybrid automobile technology holds enormous potential to help reduce demand for
gasoline, and [ think Congress should encourage its development. Earlier this month, the
Science Committee passed a bill 1 introduced that will establish the first-ever Department
of Energy grant for the development of hybrid and plug-in hybrid trucks.

There are fewer trucks on the road than cars, yet trucks consume 48 percent of the fuel
America uses for ground transportation. In addition, industries turn their fleets over faster
than consumers do their cars, so hybrid-truck technology can be adopted more quickly,
and its benefits can be realized sooner. When it comes to reducing fuel use, it is trucks,
not cars, that are the low-hanging fruit.

I believe the best way for the federal government to support technological innovation is
to incentivize it through research and development grants and tax credits. Regulations
cannot assure technological breakthroughs, especially expensive and onerous mandates
like the cap-and-tax proposals that have been introduced.

Furthermore, while it’s never bad to look to the future, we must always be mindful of the
present, and right now, the present includes high gasoline and energy prices that are
pinching people and industry alike. Just yesterday, this select committee heard how



8

important natural gas will be to the country’s economic and energy future. This is just
one of the fossil fuels we will continue to need more of in the future to sustain our energy
needs and economic growth.

And yes, oil is another fossil fuel we will continue to need in the future. In its
comprehensive 2007 report called Hard Truths, the National Petroleum Council said that
it will take more than oil and natural gas to meet the future worldwide energy demand,
and that development of all types of new technologies were essential. However, the
report emphasized that oil and natural gas would have to remain a key part of the
worldwide energy picture throughout the foreseeable future.

Former Vice President Al Gore recently proposed ending all CO2 emissions in 10 years,
That’s as realistic as me winning the 100 meter dash at this year’s Olympics. [ don’t think
it helps to propose unrealistic and wholly unworkable plans to confront climate change or
secure our energy future. We have to be realistic.

That’s why in addition to supporting research and development funding, I also support
strengthening the U.S.’s energy production capability by expanding exploration and
production to many areas that are likely to have oil and natural gas, but are currently
under Congressional moratoria, including the Outer Continental Shelf.

A strong majority of Americans support expanding our oil and natural gas production and
dropping the Congressional moratoria on energy exploration in certain areas of the
country. If given a vote, Congress will approve a plan to expand environmentally-safe
drilling and energy production.

And I think the American people would approve too. It’s time for Congress to act on this
important issue and [ urge Speaker Pelosi to let us vote on this, so that we can provide a
secure energy future for our nation.

HHEHH
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Mr. SENSENBRENNER. And I am going to talk extemporaneously.
What you heard from the chairman is a prescription for economic
disaster for this country. And a lot of the debate on what we do
about our energy problem, which everybody concedes exists, is an
us versus them philosophy. And the chairman has been one of the
most eloquent proponents of us versus them and we just heard
about 5 minutes worth of that in his opening statement.

The way we get ourselves out of the barrel that we are in now
is not by taking anything off the table, but by the Congress acting
in a leadership role to come up with market driven, balanced en-
ergy policies. And this is not a balanced energy policy, but it is a
package of pay offs to special interest groups that have good lob-
bying organizations. Something that will say that whatever we can
do to increase our energy supply with either traditional sources of
energy or alternative sources of energy is what we need to do to
get out of a situation which will be economic catastrophe if this is
not addressed.

And the reason I say that this has to be market driven is that
if Congress comes up with something that is more expensive than
the current energy alternatives, the market is going to work and
Congress’ regulation is just going to make less energy flow to our
consumers and at a higher price. So we need to have common sense
alternatives.

What we are going to be hearing today are some of the common
sense alternatives, and I don’t criticize any of the witnesses here
today, but the attitude of exclusivity and pointing fingers at one
another is going to mean that nothing meaningful passes.

Yesterday we had a hearing talking about natural gas. And nat-
ural gas is the cleanest burning fossil fuel that we have in great
supply here in this country. But if we emphasize natural gas at the
expense of coal, we are going to end up driving up the price of nat-
ural gas, which a goodly number of our people in this country heat
their houses with. And if we have a cap and tax response to cli-
mate change issues, which the majority party seems to be moving
toward, we are going to have the market make choices based upon
how much in carbon credits or how little in carbon credits you have
to buy, and there are going to be winners and losers.

Now, I have heard a lot of talk about how we can put together
major energy legislation where everybody is a winner. Folks, that
ain’t going to happen and I think we all know it. And people who
say that we can draft energy legislation with no winners and losers
I think are deluding themselves and deluding those who listen to
what they have to say and believe it.

The fact of the matter remains that if we want to fuel a $14 tril-
lion economy, we have to do it in a balanced manner. We shouldn’t
take anything off the table. We shouldn’t regulate it. We shouldn’t
say that Congress knows best because the market and the people
of this country who participate in that market collectively know a
lot better than the 535 of us who have been elected to the Congress
of the United States.

I thank the gentleman and yield back.

The CHAIRMAN. A frightening thing just occurred here, ladies and
gentlemen, and I just wanted to comment upon it as the gentleman
from Wisconsin has
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Mr. SENSENBRENNER. Well, I yield the balance of my time to the
chairman.

The CHAIRMAN. I thank the gentleman. I just wanted to point out
that congressional staffers everywhere are petrified that a Con-
gressman just finished a 5-minute statement where all sentences
parsed and had a beginning and a middle and an end, and that
threatens job security everywhere.

Mr. SENSENBRENNER. Reclaiming my time, I got an A in English.

The CHAIRMAN. So let me turn now and recognize the gentleman
from New York, Mr. Hall.

Mr. HALL. Thank you, Mr. Chairman and Mr. Ranking Member.
I am looking forward to our testimony, welcome our witnesses. And
I would say if we have learned anything over the last few months
and years it is in fact that the market, at least under the current
administration, has not solved our problems and in fact has been
part of the equation that has pushed up prices to the point where
people in my district are seriously concerned about home heating
oil in the coming months. They are seriously concerned about the
cost of gasoline for their cars. Many of them are already adopting,
even those who are not so-called early adopters because they are
not particularly wealthy, but they are already adopting alternative
technology such as geothermal, solar and other renewables.

But we know that our relationship with energy is going to
change one way or another. The sky high prices that have plagued
America’s drivers and undermined our economy are something that
is wrong and we need to fix. And we have two choices, the policies
of the past or the future. The other side of the aisle has made a
vigorous argument for pursuing the policies of the past. Their none-
of-the-above energy policy would reject every solution that doesn’t
involve old disproven drilling plans.

And by the way, I did get to speak to the chairman of Chesa-
peake Energy yesterday, one of the biggest oil and gas producers
in the country. And I asked him is Congress, are we holding you
and the natural gas industry back from drilling anywhere? Do you
have enough places to drill? And he said, yes, we do, that is not
our problem. We are discovering new fields all the time and we are
happy with the available land for leasing today. So I would be curi-
ous to ask the same question of the oil companies.

Anyway, even T. Boone Pickens, one of the original oil wildcat-
ters, admits that we can’t drill our way out of a crisis. In fact, he
said he is more excited about wind power today than he has ever
been about any other oil field that he has ever discovered.

So change can happen and we are in the middle of it, and I hope
you make the right choice. The time is now and we cannot fail.

I yield back.

The CHAIRMAN. Thank the gentleman very much. That completes
the time for opening statements from members. We are going to
turn to our very distinguished panel.

[The prepared statement of Ms. Blackburn follows:]
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Ms. Blackburn’s Opening Statement for Select Committee on Energy
Independence and Global Warming hearing: ‘“Renewing America’s
Future: Energy Visions of Tomorrow, Today.”

Mr. Chairman,

Thank you for holding this hearing and I want to thank the
witnesses for testifying before this committee on the future of
energy in America.

American consumers are hurting from the price at the pump and
are looking to alternatives to fuel and car types to save money.

Some consumers are buying flex-fuel and hybrid cars, and some
are eagerly waiting for plug-in hybrids and electric cars.

I have several car manufacturers in my district who are responding
to this demand. For example, Nissan recently announced their
production of electric cars in 2010; and Toyota’s Prius is becoming
more and more popular in the market.

And these actions are driven by supply and demand from the
market.

Some of my colleagues, however, advocate for Congress to
mandate production of these vehicles.

Congress should not interfere in the market demand for certain
vehicles. It should be left to the private sector to decide which
vehicles to make.

Mr. Chairman,

Congress should not pick winners or losers in new energy
technologies.
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It should, instead, encourage and reduce regulatory burdens for
inventors and entrepreneurs to develop the next generations of new
energy technologies.

I yield the balance of my time.
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[The prepared statement of Mr. Cleaver follows:]
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U.S. Representative Emanuel Cleaver, 11
5™ District, Missouri
Statement for the Record
House Select Committee on Energy Independence and Global Warming Hearing
“Renewing America’s Future: Energy Visions of Tomorrow, Teday”
Thursday, July 31, 2008

Chairman Markey, Ranking Member Sensenbrenner, other Members of the Select
Committee, good afternoon. 1 would like to welcome our distinguished panel of
witnesses to the hearing today.

Emerging clean energy technologies like plug-in hybrids and biofuels have the power to
wean our society off foreign energy sources, while at the same time reducing harm to the
environment and public health. Utilizing American-grown fuels like ethanol can play an
important role in forming our new energy portfolio. I am sure that my colleagues of the
Select Committee have heard me talk about my district mobile office, which travels the
Fifth District of Missouri powered by fast food grease. This may sound unusual to some
people, but it is part of a growing trend in utilizing new, creative methods to produce
energy from previously unlikely sources. Used grease is actually becoming a commodity
that is so in-demand that there have been reports of it being stolen from fast food
restaurants.

Americans are ready for an oil change. My constituents from Kansas City, Missouri ask
me why Congress has not become serious about investing in renewable sources. It is
long past time to show that we are committed to encouraging such investment, and I hope
that the panel today can answer some of our questions about what truly is the “future of
energy” for our country.

1 thank all of our witnesses for their insight and suggestions, and I appreciate them taking
the time to visit with our committee today.

Thank you.



15

Our first witness is Cathy Zoi, who is the founding CEO of the
Alliance for Climate Protection, a nonprofit organization pushing
for broader education on climate change. She has extensive experi-
ence in the environmental and energy sectors. She has been
profiled as a global warming warrior and hero by Rolling Stone
Magazine. We are honored to have you here. Whenever you are
ready, please begin.

STATEMENT OF CATHY ZOI, CHIEF EXECUTIVE OFFICER,
ALLIANCE FOR CLIMATE PROTECTION

Ms. Zo1. Thank you very much. And members of the committee,
thank you for the opportunity to appear today. Thank you for your
continued leadership.

The CHAIRMAN. Can you turn on your microphone, is that pos-
sible?

Ms. Zo1. Thank you for your continued leadership on this issue,
which is perhaps the most important challenge facing the country.

As mentioned, I am Cathy Zoi, CEO of the Alliance for Climate
Protection, a nonprofit organization focused on solving the climate
crisis and mobilizing millions of Americans through the We Cam-
paign. Our bipartisan Board of Directors is chaired by Al Gore.

Many Americans have a hard time thinking about our energy fu-
ture, largely because their energy present is so challenging. Gas
prices are hovering near $4 a gallon, electricity and heating bills
are up as well, and the economy is struggling with the burden of
imported oil, insecurity over future energy supplies, the urgent
need to address climate change, and our troops under fire today in
part due to our need to satisfy the Nation’s oil appetite.

To solve these problems we must repower our economy, fast. Vice
President Gore has issued a challenge for us to do just that, to gen-
erate 100 percent of our electricity from truly clean sources that do
not contribute to global warming and to do so within 10 years. It
is an ambitious but obtainable goal. American know-how and an in-
dustrious workforce are up to it.

Meeting this challenge will deliver affordability, stability and
confidence that our economy needs, as well as a healthy environ-
ment, and it will generate millions of good American jobs that can’t
be outsourced, investing in clean energy technologies here at home
by people’s good hard work.

Meeting the challenge to repower America will involve simulta-
neous work on three technical fronts: One, get the most out of en-
ergy we currently produce; two, rapidly deploy the clean energy
technologies we already know can work; and three, create a new,
smart, integrated grid to deliver power economically from where it
is generated to where people live.

The first front is about energy efficiency. The potential is vast
and largely untapped. Now is the time to commence a comprehen-
sive national energy upgrade that will reduce the energy bill of
homeowners and businesses, even as cost of energy supplies may
be on the rise.

The second front in meeting the repower America challenge, the
expanded use of existing generation technologies, has a number of
pieces. It will include accelerated growth in our wind energy indus-
try. We have a strong running start. The U.S. was the leading in-
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staller of wind technology last year. T. Boone Pickens says we can
get at least 20 percent of America’s electricity from wind power. We
think he is right.

Solar thermal power is also booming and poised for rapid accel-
eration. The resource potential is so vast that a series of collectors
in the American Southwest totaling just 92 miles on a side could
power our entire electricity system. Utilities in Arizona, Nevada
and California have already begun to tap this potential with plans
for powering nearly 1 million homes already underway. And ad-
vances in thermal storage technologies, along with investments in
our grid mean solar thermal power will be able to provide elec-
tricity at night, like coal power does today.

Other energy sources will play a role as well. Nuclear and hydro-
electric power currently, combined, contribute roughly 25 percent of
America’s electricity, and that will continue. Coal and natural gas
can play a significant role by capturing and storing their carbon
emissions safely. Our hope is that CCS emissions technology can
be developed and commercialized quickly. Coal isn’t clean without
it.

There are reportedly a few CCS plants now proposed in the U.S.,
although another roughly 70 proposed coal plants have no such
plans to capture their carbon pollution. This must change.

The third front to repower America challenge is the creation of
a unified natural electricity grid. A supersmart grid will form the
backbone and entire skeleton of our modern power system. Effi-
cient high voltage lines will move power from remote resource rich
areas to places where power is consumed. It will also allow house-
holds to make money by automatically using energy at the cheap-
est times, and sell electricity back to the grid when they can. A
smart meter spins both ways.

Now what about the money for meeting this 100 percent clean
power challenge? It will require a one-time capital investment in
new infrastructure, with a bulk of funding coming from private fi-
nance. If policies reward reducing global warming pollution, private
capital will flow towards clean energy solutions.

But the most important cost figures to consider may be the ones
we will avoid. American utilities will spend roughly $100 billion
this year on coal and natural gas to fuel existing power plants, and
they will spend more next year and the year after that, until we
make the switch to renewable fuels that are free and limitless.

Now why a 10-year challenge? The science, the economic pres-
sures and our national security concerns demand swift, concerted
action. The best climate scientists tell us we must make swift
progress to turn the corner on global carbon emissions or the eco-
logical consequences will be irreversible.

Second, the solutions are available now. We will hear from the
fellow panelists. There are no technology or material impediments.
We can and must seize this moment. Failing to move swiftly will
deprive the U.S. economy of earnings from one of the fastest grow-
ing technology sectors in the world. Let’s get going.

We have done this before. We mobilized the auto industry in 12
months to service the hardware needs of World War II. The Mar-
shall plan to reconstruct Europe was executed in 4 years. And as
Vice President Gore pointed out, we reached the Moon in 8 years,
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not 10. We can do this. I am hopeful that with your leadership we
will accept the challenge of building a safe, secure and sustainable
energy future.

Thank you.

[The prepared statement of Ms. Zoi follows:]
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Testimony of Cathy Zoi
Chief Executive Officer of The Alliance for Climate Protection

Before the House Select Committee on Energy Independence and Global Warming
For Delivery, July 31, 2008

Mr. Chairman, members of the Committee, thank you for the opportunity to speak with
you today and thank you for your continued leadership on an issue that [ believe is at the
core of the most important challenges facing our country.

I am Cathy Zoi, CEO of the Alliance for Climate Protection, a nonprofit communications
and grassroots organization focused on solutions to the climate crisis. Our bipartisan
Board of Directors is chaired by Al Gore

Many Americans have a hard time thinking about our energy future, largely because their
energy present is so challenging. With gas prices hovering near $4 per gallon, families
have sustained an economic stomach punch. Gasoline prices are just the tip of the
iceberg: Coal prices have skyrocketed and natural gas prices have spiked as well. Global
demand for these resources is growing putting upward pressure on prices. We can now
see very clearly that the suite of fossil fuels that have been the staples in our energy
supply will continually be subject to wild swings in prices. And as global demand for
them increases, so too will the prices consumers must pay. Staying on our present track is
an invitation to sustained higher prices, greater economic uncertainty and more
difficulties for American families and businesses.

Our energy policy is of course linked to our foreign affairs and defense policies. This is
for one very obvious reason: dependence on foreign oil. And while our troops are under
fire today for a variety of reasons, not least among them is our need to satisfy the
Nation’s oil appetite. Intervening in such perilous regions will be difficult to avoid
unless or until we find new ways to power our economy. And there is another security
element linked to energy. Last year, testifying to this Committee, retired General Gordon
Sullivan described changes in food production, losses of water supplies and massive
human migrations that could result from unchecked global warming. To avoid those
impacts, the best first step is to reduce our carbon emissions.

Our future energy vision should be shaped by what we see today in new weather patterns.
A parched American West is burning today. That disaster follows fast on a spring when
floods soaked the Midwest. Those are the extremes that will continue to result from the
climate crisis. And it is a crisis. The Congress has debated measures that include targets
set for the years 2040 or 2050; and those are worthy debates. But the best climate
scientists tell us we must make very swift progress — in the next five to ten years — in
leveling off global carbon emissions. Failing to move swiftly will make those more
distant targets impossible to hit. Failing to move swiftly will deprive the U.S. economy of
earnings from one of the fastest growing technology sectors in the world. Failing to
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move swiftly will affect every child living today, and will diminish the joys they might
find by tapping a New England sugar maple, strolling through giant Sequoias in the
Sierra or paddling past a moose cow and calf in Minnesota’s Boundary Waters.

When we try to address these problems at once — a struggling economy, national security
challenges linked to oil, and increasingly evident impacts of climate change — we tend not
to get solutions. We can even make these problems worse.

What we have come to realize is that these problems may best be solved — or may only be
solved — when we consider them together. There are times when reaching for more can
improve the prospects for success. That’s why we’re convinced that the time for
incremental steps and distant targets has passed. It’s time to consider a goal that is on the
same scale as the problems we face. It is time to consider a goal that draws out the best
in America — in her leaders and in her people.

Vice President Gore has issued such a challenge: To generate 100% of our electricity
from truly clean sources that do not contribute to global warming — and to do so within
ten years.

It is an ambitious but attainable goal. That might not be so if this challenge were issued
elsewhere. But we think American workers, families and businesses can meet this goal.
We think they would be thrilled to do so. They’ll embrace the challenge. They’ll also be
grateful for the relief. If we remain on our current path, the old days of dependable cheap
energy will be gone for good. Moving instead to the path toward free fuels would offer
the affordability, stability and confidence our economy desperately needs. And, as I will
discuss, it will generate tens of thousands of good American jobs that can’t be
outsourced.

Meeting the challenge to repower America will involve simultaneous work on three
technical fronts. One, get the most out of the energy we currently produce. Two, rapidly
develop and commercialize the clean energy technologies that we already know can
work. Three, create a new integrated grid to deliver power from where it is generated to
where people live.

The first front is about energy efficiency. By helping American families save energy in
their homes, we reduce demand and eliminate the need for more traditional power plants.
We help families save money on their energy bills. We improve productivity of our
factories and businesses, and comfort in our buildings. We give every American family a
chance to directly participate — they can play a role in meeting this great challenge. A
project of the Lawrence Berkeley National Laboratory, begun after the California energy
crisis in 2001, showed that the average family can save 20% in energy use with existing
technologies. These are the simple changes — lighting, thermostats, insulation — and don’t
even include the sizeable savings that would come with new appliances.

The second front, the expanded use of existing technologies, would likely start with
accelerated growth in our wind energy industry. We have a strong running start, The
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wind industry in this country has been growing at an annual rate of more than 20% a
year, leading the world in installations in the past three years, and it will be even higher
this year. T. Boone Pickens says we can get 21% of America’s electricity from wind
energy. We think he’s right — and we might be able to get more. The Bush
Administration’s DOE recently provided a roadmap for achicving 30% of U.S. electricity
from wind power.

Expanded use of tried and tested renewables would also involve accelerated growth in the
photovoltaic sector. This industry has grown at 40% per year since 2000. The supply
issues that slowed this industry in the past are no longer obstacles. Industry experts
expect a four-fold increase in global production capacity for solar cells — from 90 to 100
lines in 2007 to as many as 400 lines by 2010 — each capable of 1 megawatt of production

capacity.

This second front would also involve solar thermal power in the Arnerican southwest — an
industry that is just beginning a period of explosive growth in both installations and
manufacturing. With some of the best solar resources in the world, one company has
calculated that a parcel of land in the southwest, 92 miles on a side, could power our
entire electricity system. Ultilities in Arizona, Nevada, and California have already
announced nearly one million homes worth of solar thermal power projects to be built in
the next several years. And advances in thermal storage technologies, along with
investments in our grid, mean that solar thermal power will be able to provide baseload
electricity at night, like coal power does today.

We must also continue expansion in geothermal energy — a mature technology and an
abundant resource — as well as growth and commercialization of exciting emerging
technologies using nanomaterials for solar power, wave, current, and tidal power, fuel
cells, batteries, and other advanced energy systems.

The third front would involve an upgrade of our national electrical grid, which is vital to
a clean and reliable electricity system. Today our grid is vulnerable, and geographically
isolates our energy resources from our load centers. A smart national unified grid would
allow us to cfficiently carry large amounts of electricity over long distances in a network
that is resistant to failure. It would allow us to connect solar power in Arizona with
manufacturing centers in Ohio or allow us to move evening wind power on the East
Coast to late afternoon peak demand in Nevada. A super smart grid will also allow
households to sell electricity back to the grid from power generated at their homes or
stored in their plug-in vehicles - a smart meter can spin both ways.

Other energy sources would play a role as well. Nuclear and hydroelectric power
facilities currently combine to contribute roughly 25% of America’s electricity. It would
be reasonable to assume they would continue to produce at that level ten years from now,
and longer. Coal and natural gas, which currently produce much of our electricity, could
continue playing a significant role, but only if power plants relying on these fuels can
capture and store their carbon emissions safely. Our hope is that this “CCS” emissions
technology can be developed and commercialized quickly. Coal isn’t “clean” without it.
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There are reportedly three to five CCS plants now proposed in the U.S, compared to the
roughly 70 proposed coal plants that don’t include plans to capture their carbon. For coal
to have a continued role in the power mix, all plants must capture their carbon pollution.

Accomplishing this 100% clean power goal would require a one-time capital investment
in new infrastructure, with the bulk of funding coming from privately-financed sources.
When the rules change, investors look for the safest haven for their capital. If the rules
reward reducing global warming pollution, private capital will flow towards that safe
haven. Smart investors have already recognized this inevitability — 2008 will be the
fourth year in which more capacity was added to the grid from wind plants than from coal
plants. The smart money is already moving.

The most important cost figures to consider may be the ones we’ll avoid. American
utilities will spend roughly $100 billion on coal and natural gas for electricity this year.
1t’s no stretch at all to project an increase in those costs to $150 billion annually in ten
years — and the costs could ultimately be much higher. If we make a switch to renewable
energy sources, we no longer pay those fuels costs. The production and transmission of
electricity will have costs associated with it, as is true today. But the actual fuel would be
free and limitless. No foreign policy engagements to secure access to the fuel.

Tens of millions of new jobs can be expected as we implement a clean electricity system.
These domestic jobs range from manufacturing, construction and installation, to
engineering design and material science. And any shift should also be accompanied by
programs to ensure fairness and enable a seamless transition. By commencing now, we
can ensure that new jobs and training are available for workers across the country, and
that clean energy industries move into communities most affected by any changes.

We’ve had many people ask about the timing of the ten-year “Repower America”
challenge, and we have two direct responses. First, there are no technology, material or
know-how impediments to achieving this goal. We can do this if we choose to do it.
Second, the science, the economic pressure on American families, and our military
personnel engaged overseas all either demand or deserve this swift and concerted action.
To those who may doubt, Il note that we’ve done this before. The Marshall Plan, the
veritable reconstruction of the European economy, was executed over a four-year period.
As Vice President Gore pointed out, we got to the moon in eight years, not ten. We can
do this. We’ve done it before.

We have a choice. We can stay on the current path and rely on fuels that are subject to
price swings and supply interruptions. Or we can move deliberately to a path that leads
to free fuels and a great level of security. We cannot delay this. This is an ambitious
goal. But a great nation can do great things. And a great nation should be willing to lead
the way to a new energy economy. I’m hopeful that, with your leadership, we will accept
the challenge of building a safe, secure and sustainable energy future.

Thank you.
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The CHAIRMAN. Thank you, Ms. Zoi, very much.

Our second witness is Dr. Gregory Yurek, the founder, chairman,
and CEO of American Superconductor Corporation, previously a
professor at MIT and cofounder of their corrosion laboratory. His
expertise in advanced materials has led to critical developments in
energy systems and efficiency.

We look forward to your testimony, sir.

STATEMENT OF DR. GREGORY YUREK, FOUNDER, CHAIRMAN,
AND CEO, AMERICAN SUPERCONDUCTOR CORPORATION

Mr. YUREK. Good afternoon, Mr. Chairman, and——

The CHAIRMAN. Turn on your microphone, please.

Mr. YUREK. I think it 1s. Good afternoon, Mr. Chairman and
House committee members. It is a pleasure

The CHAIRMAN. Hold on.

Ms. Zor1. Try mine.

Mr. YUREK. Good afternoon. It is a pleasure and honor to come
before this committee and speak about the critical energy inde-
pendence issues facing our country.

If our Nation is to continue to thrive, we must embrace new tech-
nologies that will increase our energy independence and strengthen
our electricity infrastructure.

American Superconductor is a leading provider of energy tech-
nologies for the power grid and alternative energy sectors.

Before I proceed further, I would like to ask you to examine the
copper cables that are in my left hand here and the superconductor
wires manufactured by my company in my right hand here. Similar
wire bundles are available for you to be looking at and they will
be passed around. These few hair thin superconductor wires carry
as much power as all of this copper that has transmitted power
since the days of Thomas Edison. In fact many power cables in the
U.S. grid are about a century old.

I submit that we will not solve our country’s difficult energy
problems with 100-year old technology. After 2 decades of develop-
ment, superconductors are beginning to play a key role in powering
their homes and businesses. Superconductor power distribution ca-
bles have been operating in the power grids in Albany, New York,
Columbus, Ohio for 2 years now. And just a few months ago we en-
ergized the world’s first superconductor power transmission cable
system in a commercial power grid on Long Island.

The poster you see here shows the three conduits. That would be
over here. One of the posters on your right, left-hand side shows
three conduits for the superconductor power cables and the instal-
lation process on Long Island. This cable system, these three cables
are able to carry 574 megawatts of power, enough to power 300,000
homes in just a 4-foot right-of-way. This is a far, far smaller right-
of-way than the 300 feet needed to transmit the same amount of
power by conventional overhead lines in that same picture.

To put this all in perspective, you only need seven of these elec-
tricity pipelines to carry all of the power that will be generated by
Mr. T. Boone Pickens first 4,000 megawatt wind farm. These elec-
tricity pipelines can and should be a part of our drive to energy
independence and reduce power plant emissions.
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American Superconductor, with the support of Departments of
Energy, Defense, Homeland Security, has led the world in the de-
velopment of this revolutionary energy technology for more than 20
years. I am pleased to report that during this period American
Superconductor has invested over $800 million in developing and
employing its energy technologies, over two-thirds of which have
been from private financing.

This collective private and public investment has produced
breakthrough technologies that are ready to power our 21st century
economy. Given the power density advantage you see and even feel
when you actually feel these wires and cables, it is going to carry
10 times more power through cables of the same size made with
copper. This is a tremendous benefit for our cities where power de-
mands continue to rise rapidly and underground real estate is se-
verely congested.

Grid modernization with superconductor cables and other energy
technologies, including advanced power electronic converters we
also manufacture, will provide the capacity needed for the wide use
of plug-in electric vehicles. They also will reduce the likelihood of
blackouts such as the one that hit the Northeast in 2003.

In addition, superconductor cables can add a layer of defense in
the grid to protect our centers of commerce from severe weather or
intentional acts of destruction. The superconductor cable project we
are currently working on for Consolidated Edison’s grid in New
York City, for example, is the first leg of what will be the Internet
of power in Manhattan and cities around the U.S.

Superconductor technology is also being applied in a significant
way to zero emission wind generated electricity. We have in fact
begun work on a program to effectively double the power capacity
of today’s wind turbines utilizing the power of superconductors.
The largest wind turbines on the market today are rated at 5 to
6 megawatt. The generators in these turbines are massive, weigh-
ing hundreds of tons. In fact, they are so large you cannot even
carry them over the roads. Superconductor technology is able to
break through that by using this power density advantage to
shrink down the size of the generators so that we can actually mi-
grate over to 10 megawatt wind turbines. The impact, to put this
in perspective, a single 10 megawatt turbine could provide elec-
tricity for thousands of homes and eliminate 15,000 tons per year
of CO; generated by the mix of fossil plants in use today.

We will soon be taking the next phase of this project forward,
which is to design the complete wind turbine and then build and
test a prototype before commercializing the wind turbine. Our work
will demonstrate that superconductor technology is the disruptive
technology needed to significantly reduce the cost of wind power
and enable broader deployment of this zero emission form of elec-
tricity.

In summary, superconductor technology is a fundamental weap-
on in our arsenal to lower the cost of energy, reduce harmful green-
house gas emissions, and meet the goal of having wind supply 20
percent of our electricity needs by 2030.

I thank you for your time and attention.

[The prepared statement of Dr. Yurek follows:]
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Select Committee On Energy Independence And Global
Warming Hearing
July 31, 2008

Greg Yurek, Founder & CEO, American Superconductor Corp.

Good morning, Mr. Chairman and House Committee Members.
It’s a pleasure and an honor to come before this Committee and
speak about the critical energy and global warming issues facing
our country. If our nation is to continue to thrive, we must embrace
new technologies that will increase our energy independence and

strengthen our electricity infrastructure.

American Superconductor is a leading provider of energy

technologies for the power grid and alternative energy sectors.

Before I proceed further, I would ask you to examine the copper
cables in my left hand and the superconductor wires manufactured
by American Superconductor in my right hand. Similar wire

bundles are being passed among you.

These few, hair thin superconductor wires carry as much power as
all of this copper. Copper has been the way we have transmitted

power since the days of Thomas Edison. In fact, many power
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cables in the U.S. grid are about a century old. I submit that we
will not solve our country’s difficult energy problems with 100-

year-old technology.

After two decades of development, high temperature
superconductors are beginning to play a key role in powering our
homes and businesses. Superconductor power distribution cables
have been operating in power grids in Albany, New York and
Columbus, Ohio for two years now. And, just a few months ago,
we energized the world’s first superconductor power transmission
cable system in a commercial power grid on Long Island, New
York. The poster you see here shows the three conduits for the

superconductor power cables during the installation process.

This cable system is able to carry 574 megawatts of power —
enough to power 300,000 homes — in just a four-foot right of way.
This is a far smaller right of way than the 300 feet needed to
transmit the same amount of power by conventional overhead

lines.

To put this in perspective, you only need seven of these “electricity
pipelines,” to carry all of the power that will be generated by Mr.

T. Boone Pickens’ first 4,000 megawatt wind farm. These
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electricity pipelines can and should be a part of our drive to energy

independence and reduced power plant emissions.

American Superconductor, with support from the Departments of
Energy, Defense and Homeland Security, has led the world in the
development of this revolutionary energy technology for more than
20 years. I am pleased to report that during this period, American
Superconductor has invested over $800 million in developing and
deploying its energy technologies, over two-thirds of which has
been from private financing. This collective private and public
investment has produced breakthrough technologies that are ready

to power our 21* century economy.

Given the power density advantage you see and even feel here,

power cables made with superconductor wire are able to carry up
to 10 times as much power as traditional copper cables. This is a
tremendous benefit for our cities, where power demands continue

to rise rapidly and underground real estate is severely congested.

Grid modernization with superconductor cables and other energy
technologies — including advanced power electronic converters we
also manufacture — will provide the capacity needed for the wide -

use of plug-in electric vehicles. They also will reduce the
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likelihood of blackouts such as the one that hit the northeast in
2003.

In addition, superconductor cables can add a layer of defense to the
grid to protect our centers of commerce from severe weather or
intentional acts of destruction. The superconductor cable project
we are currently working on for Consolidated Edison’s grid in
New York City, for example, is the first leg of what will be the
Internet of power in Manhattan and cities around the US. The
objective is to foil attempts by terrorists to knock out Manhattan’s
grid through the destruction of individual electrical substations.
This project, known as Project HYDRA, requires the special
properties of superconductors. It is being jointly funded by the
Department of Homeland Security, Consolidated Edison,

American Superconductor and our subcontractors.

Superconductor technology also is being applied in a significant
way to zero-emission, wind generated electricity. We have, in fact,
begun work on a program to effectively double the power capacity

of today’s wind turbines utilizing the power of superconductors.

The largest wind turbines on the market today are rated at 5 to 6

MW. The generators in these turbines are massive - weighing
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hundreds of tons. In fact, they are so large that it is nearly
impossible to transport them over roads and install them at the top

of towers hundreds of feet in the air.

Superconductor technology is able to break through this power
capacity barrier. We are partnering with TECO Westinghouse
Motor Company in Round Rock, Texas under a National Institute
of Science and Technology Advanced Technology Program to
develop the core technologies needed for a superconductor

generator that would go into a 10-MW-class wind turbine.

To put the impact of this into perspective, a single IOMW turbine
could provide electricity for thousands of homes and eliminate
15,000 tons per year of CO, generated by the mix of fossil fuel
plants in use today. In addition, superconductor wind turbines will
open the door to truly large offshore wind farms where

construction costs are highest.

We will soon be taking on the next phases of this project, which
are to design the complete wind turbine and then build and test a

prototype before commercializing the wind turbine.

Our work will demonstrate that superconductor technology is the

‘disruptive technology’ needed to significantly reduce the cost of
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wind power and enable broader deployment of this zero-emission

form of electricity.

In summary, superconductor technology is a fundamental weapon
in our arsenal to lower the costs of energy, reduce harmful
greenhouse gas emissions and meet the goal of having wind supply

20% of our electricity needs by 2030.

To accelerate the development and deployment of superconductor
materials and high capacity wind turbines, we encourage Congress
to pass a multi-year extension for wind production tax credits. We
believe funding from the DOE for the development and testing of a
10MW class superconductor wind turbine would significantly
accelerate the deployment of this technology. Finally,
implementing tax incentives to recognize the energy efficiency
benefits of power grid technologies like superconductor cables
would enable electric utilities to implement these solutions faster

and help spare our nation from costly blackouts.

I thank you for your time and attention.
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The CHAIRMAN. Thank you, Dr. Yurek, very much.

Our next witness is Dr. Andrew Frank, who joins us from the
University of California at Davis, where he is a professor in the
Mechanical and Aeronautical Engineering Department. He has spe-
cialized in the development of fuel efficient hybrid electric cars and
is widely known as the father of the plug-in hybrid vehicle. It is
our honor to have you with us here today, Dr. Frank.

STATEMENT OF DR. ANDREW FRANK, PROFESSOR, MECHAN-
ICAL AND AERONAUTICAL ENGINEERING, UNIVERSITY OF
CALIFORNIA AT DAVIS

Mr. FRANK. Thank you. Father means I am an old guy. I think
that is what it means.

Okay, deployment hybrid vehicle I think was mentioned earlier.
What 1s it? And what could be its impact on society?

This is what a plug-in hybrid is. It takes energy from the wall
and displaces gas, oil, gasoline. And if you do it right, you could
take 90 percent of the energy to drive a car on an annual basis
from the wall and only 10 percent from gasoline. Does that mean
we are going to put the oil companies out of business? I don’t think
so because oil is still a very important commodity worldwide, and
the issue is we can use oil for other things.

But the most important things, once we shift from using oil to
electricity, we can go to using solar, wind, and biofuels to power
our entire fleet. We can’t use biofuels to power our fleet today be-
cause we use too much of it, but when you use this kind of thing,
you are displacing oil, 90 percent with electricity, then that 10 per-
c}elnt can be supplied by biofuels and we have enough land to do
that.

Now what is this impact in the future? Here is a little issue of
the price of—this is for the price for a tank of gas essentially. If
you don’t go to something like plug-in hybrids, the price of gasoline
1s going to continue to go up, and there is no doubt about that. You
can be pessimistic or you can be optimistic, it is going to go up. But
with plug-in hybrids we can level the cost, and we can begin to
bring it down with solar and wind.

Current movement in plug-in hybrids, there is already move-
ment, General Motors, Ford, all the car companies are thinking
about it. They are moving much slower than we need, but the most
important thing is new car fleets cannot replace cars and make
them into plug-in hybrids fast enough to do any good for our coun-
try. It would take 20 years to displace a fleet to get enough cars
out there to displace oil.

By the way, the key is not oil fuel efficiency, the key is oil dis-
placement.

I see Mr. Sensenbrenner left, but what we want to do is to dis-
place the use of oil for energy and not displace the use of oil. The
oil could be used for other commodities, like this right here is made
out of plastic. That is what we should be using oil for. This is what
we should be using coal for. As a matter of fact, we can use oil and
coal to replace 2 by 4s. And if we did that we would save the forest
too.

So let’s let the oil companies pump, and let’s not use oil and coal
for combustion. This is the key.
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So how do we accelerate—oh, one quick thing, there are all kinds
of plug-in hybrids. Plug-in hybrids can range from 10 miles all elec-
tric to 60 miles all electric. And I have built cars all along the
range. If you have a plug-in hybrid that only has a 10-mile all elec-
tric range, that kind of car may displace only 10 percent of the oil
with electricity and be 90 percent oil. But if you use—go to 60
miles, that will give you a car that will displace 90 percent of the
gasoline used with electricity and use only 10 percent on an annual
basis. And that is the key difference. This is a range of plug-in hy-
brids out there. General Motors actually is building the Volt, which
is on the right-hand side and the Vue, which is on the left-hand
side.

How do we accelerate plug-in hybrids introduction? This is the
key. We have to accelerate. So what we need to do really is to focus
on legacy vehicles and modify those as well as focus on new vehi-
cles, because a new car fleet cannot give us a displacement of oil
fast enough to counter the rise in the price of oil.

We have also an improvement in the grid. The plug-in hybrid can
improve the grid because it represents energy storage. Our electric
system, as pointed out by a previous speaker, hasn’t changed since
Edison. And this is a possibility for change. Once we have a plug-
in hybrid it has energy storage capability, and we can improve the
grid by almost 50 percent because we no longer need peaking
plants, and this is the key.

So finally, how are we going to accelerate? I formed a company
with patents from UC Davis, and we will work with government
and industry to try to move this plug-in hybrid as fast as we can,
but you know, no matter what we do in this country, we are only
one of—we may be the major consumer. But don’t forget that China
is almost consuming as much as we are and they will exceed us in
the next few years. This is a worldwide problem. This is not only
this country. We should be the leaders, and that is where we are
going. The most important thing is we need government support.

[The prepared testimony materials of Dr. Frank follows:]
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Efficient Drivetrains, Inc. (EDJ)

How are we accelerating PHEV :

BrREn?
— fdevcait:»pmeﬁnt ? :
+ Coltabarating with vehicle companies to develop PHEVs ||
M el i systam:
- L existing =

» Providing subsiantial saving of RED budgets anﬁi fime }
+ Focusing on World wide vehicies 2wheels to large tricks &
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' PHEV: only immediate viable solution Summary

+ Phasel: « Phaselt:
- Eisting . N
~ improved grid 2ReIgY SOWCEs My objectives are:

~ ZEBO net CO: R
; “To see that the world moves toward

electritication of the entire sogiety in
an integrated fashion to enable.
greater e‘nergg{ efficlency for higher
improvement in productivity and

Fuet Power Solar Wingt Aﬁemaﬂve "fBSW‘e with a zero CO: footprmt”

Reduction . Grid Energy  Energy  Fuels
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The CHAIRMAN. Thank you, Dr. Frank, very much.

Our next witness is Dr. Ari Patrinos. He is the President of Syn-
thetic Genomics, a private company that uses genomic solutions to
address global energy challenges. He previously played a historic
role with the Human Genome Project and then was Director of De-
partn}llent of Energy’s Office of Biological and Environmental Re-
search.

We thank you, sir, for being here. Whenever you are ready,
please begin.

STATEMENT OF DR. ARISTIDES A.N. PATRINOS, PRESIDENT,
SYNTHETIC GENOMICS

Mr. PATRINOS. Thank you, Mr. Chairman. I am honored to speak
before this select committee in representing Synthetic Genomics, a
company that was started by my colleague Craig Venter, a pioneer
in the field of biology and dedicated to providing genomic solutions
for our energy and environmental problems.

We are obviously at a very important crossroads with respect to
the challenges we face in energy and climate change, and we have
daunting energy and environmental problems. As an example, we
import about 600 million tons of crude oil every year, essentially
last year, and mostly from politically unstable parts of the world.

Moreover, the Intergovernmental Panel on Climate Change tells
us unequivocally that the climate system is warming as is now evi-
dent from observations of increases in the global average tempera-
ture over the oceans, in land, and in the air; and that CO, and
other greenhouse gasses are responsible for this climate change.

There have been some encouraging signs recently, like the G8,
for example, agreeing to have emissions by the year 2050, which
was the first for the Bush administration. They didn’t say exactly
which emissions they will have, but at least it is a step in the right
direction. The EPA just this month issued a report claiming and
explaining how climate change could have deleterious affects on
human health and other very significant firsts. And ongoing, and
I am very honored to be involved in, is a National Academy of
Sciences study on America’s energy future, which has climate
change and energy security as its principal drivers.

We need to change the ways we produce and use energy and we
need to accomplish a net zero carbon emissions into the atmos-
phere. That does not mean that we can’t burn coal or other fossil
fuels. It just means that the CO. needs to be sequestered or, better
yet, converted, as I would say, into a renewable fuel, which is one
of the revolutionary disruptive technologies that we believe we will
accomplish.

As the committee believes, we also know that there is it no silver
bullet with respect to solving this problem. It is more a silver buck-
shot and all technologies need to be improved.

Even if we make significant improvements, it will be difficult to
remove about 100 billion tons from our economy over this par-
ticular century. However, advances in genomics, we believe in spe-
cifically synthetic genomics, which is the field Craig Venter pio-
neered, is in fact one of the real game changers that can help us
accomplish this goal.
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Dr. Venter and his team have pioneered this field and will lead
to the design and synthesis of microbial systems that can provide
superior capabilities in converting various feedstocks into biofuels.
Recent research by Dr. Venter and others have uncovered an in-
credibly diverse microbial world that was heretofore unknown. We
have discovered microbes, extremophiles we call them, that thrive
in extreme temperatures, high temperatures, and high pressures,
and can survive levels of radiation that are instantaneous lethal to
us.
By studying those organisms we can uncover or discover the mo-
lecular scenery of life which we can then provide, we can then
apply it to quickly and efficiently convert various feedstocks into
fuels.

We have a deal with the comp