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VEHICLE AND FUELS TECHNOLOGY:
NEXT GENERATION

WEDNESDAY, MAY 24, 2006

HOUSE OF REPRESENTATIVES,
COMMITTEE ON ENERGY AND COMMERCE,
SUBCOMMITTEE ON ENERGY AND AIR QUALITY,
Washington, DC.

The subcommittee met, pursuant to notice, at 1:00 p.m., in Room
2123 of the Rayburn House Office Building, Hon. Ralph M. Hall
[Chairman] presiding.

Present:  Representatives Hall, Whitfield, Norwood, Shimkus,
Radanovich, Bono, Sullivan, Burgess, Ross, Green, and Dingell (ex
officio).

Staff Present: Kelly Cole, Counsel; Elizabeth Stack, Policy
Coordinator; Margaret Caravelli, Counsel; Anh Nguyen, Legislative
Clerk; Peter Kielty, Legislative Clerk; Bruce Harris, Minority
Professional Staff Member; Sue Sheridan, Minority Senior Counsel; and
Lorie Schmidt, Minority Counsel.

MR. HALL. I would like first to welcome everyone to today’s
hearing entitled “Vehicle and Fuels Technology: Next Generation,” and
to thank the two panels that are witnesses for being here today to testify
and educate us on this topic. You really do us a great favor by, first,
being as qualified as you are and as recognized as you are; and, then,
giving us your time today. And that is the way we write laws here. We
get people that know more about it than we do, and we listen to them.
And we thank you for being here.

The U.S. dependence on foreign oil is a pending national security
and economic crisis. While we are working to improve oil production,
we must also work toward becoming more fuel-efficient. The U.S.
Congress can facilitate that with the production of new technologies that
will improve fuel efficiency. Technologies that could have an impact
within the next 2 to 4 years is what is really needed.

Historically, we have been focusing on long-term technologies at our
national laboratories and universities. And while that is good, we have to
consider now, due to the staggering increase in the cost of fuel,
technology that can be used in the near term. Major automotive
companies have both the financial and manufacturing resources to do
what is needed, but I think Congress has to make the greatest difference
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by helping smaller companies that don’t have those vast resources at
their disposal.

I am aware of several technologies being developed with just such
potential. For example, there is a new concept for a continuously
variable transmission that would reduce both the weight and cost of
present-day continuously variable transmissions and improve the fuel
efficiency of the vehicle. This same technology also has applications in
hybrid electric vehicles, improving their already good fuel efficiency.
This technology is available now, but because of limited resources, it
will not be in full-scale production for five more years. We have an
opportunity with technologies such as this to work together with
developing technologies for exploration of oil and gas and to help ease
our dependence on foreign oil. And I think we should certainly nurture
them.

In regards to hydrogen, regardless of the number of hydrogen fuel
vehicles produced, without a reliable and adequate infrastructure, the
vehicles are going to be useless. To progress to a hydrogen economy
requires large-scale hydrogen production, and I am aware of an effort in
Texas where the automobile manufacturers, fossil fuel industry, and the
renewable energy industry are coming together as a coalition with this
goal in mind. The effort in Texas is boosted by the abundance of
domestic resources in the State suitable for the large-scale production of
hydrogen, and these new efforts must be encouraged and expanded
across the country so that a network of infrastructure is in place to
support the vehicles of the future.

I believe we have a lot to look forward to. It is a very exciting time
in our history as we look for new ways to build and power our vehicles.
There are many promising developments, several of which we will hear
about today, not only with new next-generation vehicle technology, but
also the fuels that make them run: cellulosic ethanol, the production of
which has the potential to turn what we call waste material into a
valuable resource; biodiesel, the replacement fuel made from renewable
food stocks, including vegetable oils and animal fats; coal to liquid, the
conversion of solid coal into liquid fuels; and chemicals and natural gas
as a transportation fuel.

Again, I thank you for being with us today, and I look forward to
your testimony.

[The prepared statement of Hon. Ralph Hall follows:]



PREPARED STATEMENT OF THE HON. RALPH HALL, CHAIRMAN, SUBCOMMITTEE ON ENERGY
AND AIR QUALITY

I’d like to welcome everyone to today’s hearing entitled “Vehicle and Fuels
Technology: Next Generation”, and to thank our two panels of witnesses for being here
today to testify and educate us on this topic.

The US dependence on foreign oil is a pending national security and economic
crisis. While we are working to improve oil production, we must also work towards
becoming more fuel efficient. The US Congress can facilitate the path to production of
new technologies that will improve fuel efficiency. Technologies that could have an
impact within the next 2 to 4 years are what is needed. Historically, we have been
focusing on long-term technologies at our National Laboratories and Universities. While
that is good, we must consider now - due to the staggering increases in the cost of fuel -
technology that can be used in the near term. The major automotive companies have both
the financial and manufacturing resources to do what is needed, but I believe that
Congress can make the greatest difference by helping smaller companies that don’t have
those vast resources at their disposal. I am aware of several technologies being
developed with just such potential. For example, there’s a new concept for a
continuously variable transmission that would reduce both the weight and cost of present
day continuously variable transmissions, and improve the fuel efficiency of the vehicle.
This same technology also has applications in hybrid electric vehicles--improving their
already good fuel efficiency. This technology is available now, but because of limited
resources it will not be in full scale production for five more years. We have an
opportunity with technologies such as this to work together with developing technologies
for exploration of oil and for gas, to help ease our dependence on foreign oil, and I think
we should nurture them.

In regards to hydrogen, regardless of the number of hydrogen fueled vehicles
produced, without a reliable and adequate infrastructure the vehicles will be useless. To
progress to a hydrogen economy requires large scale hydrogen production. I am aware of
an effort in Texas where the automobile manufacturers, fossil fuel industry and the
renewable energy industry are coming together as a coalition with this goal in mind. The
effort in Texas is boosted by the abundance of domestic resources in the state suitable for
the large-scale production of hydrogen. These new efforts must be encouraged and
expanded across the country so that a network of infrastructure is in place to support the
vehicles of the future.

I believe we have a lot to look forward to — it’s a very exciting time in our history as
we look for new ways to build and power our vehicles. There are many promising
developments, several of which we will hear about today. Not only with new next
generation vehicle technology, but also the fuels that make them run . Cellulosic ethanol
— the production of which has the potential to turn “waste material” into a valuable
resource. Biodiesel — a replacement fuel made from renewable feedstocks including
vegetable oils and animal fats. Coal-to-liquids — the conversion of solid coal into liquid
fuels and chemicals, and natural gas as a transportation fuel.

Again, thank you to our witnesses for coming today. I look forward to your
testimony.

Without objection, the Chair will proceed pursuant to Committee Rule 4(e) and
recognize Members for 3 minutes for opening statements. If they defer, this time will be
added to their opening round of questions.

MR. HALL. Without objection, the Chair will proceed pursuant to
Committee Rule 4(e) and recognize Members for 3 minutes for opening
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statements. If they defer this time it will be added to their opening
rounds of question.

The Chair now recognizes Ranking Member Mr. Ross, from the
great city of Texarkana, Arkansas, my neighbor. We both represent
Texarkana. He represents Texarkana, Arkansas and I just represent
Texarkana, Texas. I recognize you at this time.

MR. ROSS. Actually, Mr. Chairman, it is an interesting town. You
can drive south down State Line Avenue and on the right side of the road
you can vote for Ralph Hall and buy lottery tickets. On the left side of
the road you can vote for me and buy liquor. And you can’t do either
one on the other side of the street. It is a unique situation.

But, thank you. And I am glad we are holding today’s hearing to
discuss vehicle and fuel technologies and what the future holds for
American consumers. As we continue to experience record fuel prices,
the demand for alternative fuels, hybrid and flex fuel vehicles, and other
energy-efficient technologies will continue to increase. [ strongly
believe the substance of our discussions in this hearing today will be a
significant piece in the puzzle of meeting our future energy needs. We
all recognize that our Nation’s transportation sector is the primary
contributor to the United States’ consumption of roughly 20 million
barrels of oil a day. Reducing the transportation sector’s use of this
commodity will require future implementation and advancement of the
many technologies that will be discussed today.

High fuel prices have certainly increased the awareness and interest
in alternative fuels and vehicles. Even in the State of Arkansas, where
pickup trucks far exceed cars, my constituents are talking more and more
about hybrid and flex fuel vehicles. My district spans 21,000 square
miles, 29 counties, and 150 towns. It is not uncommon for my
constituents to drive 50 miles or more each way to and from work; and in
most cases, they commute these distances for a job that pays well below
the national average. These long commutes and frequent costly stops at
the gas station are forcing not only Arkansans but all Americans to think
about alternatives. As this trend continues, it is increasingly important
for industry, government, and the consumers to engage in these issues
and work together to advance energy-efficient technologies.

As a member of this committee, we have received testimony from
the Department of Energy’s Energy Information Administration
regarding their forecast indicating both fuel prices and demand are going
to remain high. With these record cost projections, it will be cost-
effective for us to make the necessary investment and aggressively
advance alternatives.

I have been pleased with the automobile industry and their efforts
toward the development of hybrid and flex fuel vehicles. They have
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embraced the consumers’ demand for increased energy efficiency and
are working to expand the production of their hybrid and flex fuel
models.

I am also supportive of the provisions in the Energy Policy Act
regarding hybrid vehicles. This legislation, which was passed last
August, provides tax credits to consumers who purchase hybrid vehicles.
This has been a successful incentive program and has stimulated hybrid
vehicle sales. However, I believe we can and should do more. I hope to
hear from our witnesses today on ways and ideas to improve this tax
credit, allowing more consumers to access these technologies. I am not
100 percent convinced eliminating the 60,000-unit cap is the answer, but
I think it is an option that should be investigated, and I look forward to
receiving input from the industry representatives here today. And the
more consumers who can access the tax credit, the more hybrid vehicles
there will be on our highways, therefore, reducing our dependence on
foreign oil.

I also look forward to hearing from our two panels about the
development of hydrogen fuel-cell vehicles. Ironically, this morning, I
test drove a hydrogen fuel-cell car and [ was very impressed. It had a lot
of pick-up, or get-up, as we would say in south Arkansas. I understand
the challenges facing hydrogen fuel-cell vehicles, especially the needed
infrastructure to support them and similar problems facing expanded use
of E-85. I do believe hydrogen fuel-cell technology will be a significant
part of our future, and I look forward to working with the industry on its
continued development.

Being from Arkansas, I am extremely excited about the growing
potential for biodiesel ethanol and biomass ethanol in this country. The
increased use of ethanol and biodiesel provides new markets for our farm
families, reduces our dependence on imported oil, and lowers greenhouse
gas emissions. Efforts are underway in my congressional district and
across the Nation on the development of ethanol, which is derived from
biomass feedstocks such as wood chips, switchgrass, and other plant
fibers. We must make the investments to continue the development and
expansion of ethanol, including the E-85 infrastructure needed to support
flex-fuel vehicles.

And Mr. Chairman, I will conclude by simply asking that I can
submit the rest of the statement to you for the record.

[The prepared statement of Hon. Mike Ross follows:]

PREPARED STATEMENT OF THE HON. MIKE ROSS, A REPRESENTATIVE IN CONGRESS FROM
THE STATE OF ARKANSAS

Thank you Mr. Chairman. I am glad we are holding today’s hearing to discuss
vehicle and fuel technologies and what the future holds for American consumers. As we
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continue to experience record fuel prices, the demand for alternative fuels, hybrid and
flex fuel vehicles, and other energy efficient technologies will continue to increase.

I strongly believe the substance of our discussions in this hearing today - will be a
significant piece in the puzzle of meeting our future energy needs. We all recognize that
our nation’s transportation sector is the primary contributor to the U.S. consumption of
roughly 20 million barrels of oil a day. Reducing the transportation sector’s use of this
commodity will require further implementation and advancement of the many
technologies that will be discussed today.

High fuel prices have certainly increased the awareness and interest in alternative
fuels and vehicles. Even in the state of Arkansas, where pickup trucks far exceed cars
and sedans, my constituents are talking more and more about hybrid and flex fuel
vehicles. My district spans 21,000 square miles, 29 counties, and 150 towns. It is not
uncommon for my constituents to drive 50 miles or more — each way to and from work.
And in most cases they commute these distances for a job that pays well below the
national average. These long commutes and frequent, costly stops at the gas station, are
encouraging, not only Arkansans, but all Americans to think about alternatives. As this
trend continues, it is increasingly important for industry, government, and the consumers
to engage in these issues and work together to advance energy efficient technologies.

As members of this Committee, we have received testimony from the Department of
Energy’s Energy Information Agency regarding their forecast indicating both fuel prices
and demand are going to remain high. With these record cost projections, it will be cost
effective for us to make the necessary investments and aggressively advance alternatives.

I have been pleased with the automobile industry and their efforts toward the
development of hybrid and flex fuel vehicles. They have embraced the consumer’s
demand for increased energy efficiency and are working to expand the production of their
hybrid and flex fuel models.

I am also supportive of the provisions in the Energy Policy Act regarding hybrid
vehicles. This legislation, which was passed last August, provides tax credits to
consumers who purchase hybrid vehicles. This has been a successful incentive program
and has stimulated hybrid vehicle sales. However, I believe we can and should do more.
I hope to hear from our witnesses today on ways and ideas to improve this tax credit -
allowing more consumers to access these technologies. I am not 100 percent convinced
eliminating the 60,000 unit cap is the answer, but I think it is an option that should be
investigated and I look forward to receiving input from the industry representatives here
today. The more consumers who can access the tax credit - the more hybrid vehicles
there will be on our highways.

I also look forward to hearing from our two panels about the development of
hydrogen fuel cell vehicles. Coincidently, I test drove a hydrogen fuel cell car this
morning and was impressed. I understand the challenges facing hydrogen fuel cell
vehicles, especially the needed infrastructure to support them— a similar problem facing
expanded use of E-85. I do believe hydrogen fuel cell technology will be a significant
part of our future hybrid vehicle fleet and look forward to working with industry on its
continued development.

Being from Arkansas, I am extremely excited about the growing potential for
biodiesel, ethanol and cellulosic biomass ethanol in this country. The increased use of
ethanol and biodiesel provides new markets for our farm families, reduces our
dependence on imported oil, and lowers greenhouse gas emissions. Efforts are under
way in my Congressional District and across the nation on the development of cellulosic
ethanol, which is derived from biomass feedstocks such as wood chips, switch grass, and
other plant fibers. We must make the investments to continue the development and
expansion of ethanol, including the E-85 infrastructure needed to support flex fuel
vehicles. The reality is this: the energy bill, which I voted for, authorizes $632 million
for the next fiscal year for renewable energy research, development, demonstration, and
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commercial application activities by the Department of Energy- $213 million of which is
for bio-energy purposes--including $100 million for bio-refinery demonstration projects.
This funding is authorized, but not yet appropriated. And yet we send $1.9 billion to Iraq
every week. I want to make sure the American people understand that while there is a lot
of talk these days about alternative and renewable fuels, over the next fiscal year we are
going to spend less than half as much money toward research and development of
alternative and renewable energy as we will spend this week alone in Iraq. It is about
priorities, and we as a nation need to re-evaluate our priorities and make the desperately
needed investments in alterative and renewable energy.

Coal-to-Liquid technology and natural gas are also exciting alternative sources of
transportation fuels being used and developed. The public transportation buses here in
the District of Columbia are using natural gas technology and have proudly printed on the
side of each bus that “they are running on clean burning natural gas.”

Our future will have a strong blend of alternative fuels and hybrid vehicles that will
hopefully provide a choice to consumers when they go to purchase a car and fill up at the
pump. We must work together toward making these technologies affordable and
reasonable for all Americans — and work to build our nation’s infrastructure to support
these technologies. I thank our panel for being here today and look forward to receiving
their testimony.

MR. HALL. Without objection, so ordered.

The Chair recognizes the gentleman from Illinois, Mr. Shimkus.

MR. SHIMKUS. Thank you Mr. Chairman. A couple of things, real
quick. We appreciate you all coming. We appreciate the auto industry’s
getting on board on the flexible-fuel vehicle bandwagon. It is a long
time in coming, but now the marketing is just great.

I have been driving a flex-fuel vehicle, as a lot of people on the
committee know, for a couple of years. I am in my fourth year. I have
got a Ford Explorer. And In southern Illinois where we have 200 retail
locations for E-85 pumps, in my district [ have 20. So I can really--and |
represent a large rural district, from Springfield to Metropolis, which is
right across from Paducah, Kentucky, from Collinsville, my hometown,
right outside St. Louis, all the way to the Indiana border. So that is
progress, and we need to talk about that.

Part of that progress came from the Energy Policy Act where we sent
a signal. When Ralph Hall starts talking about biofuels, I know that the
world has changed dramatically. And we welcome that, because that is
one way that we are going to decrease our reliance on imported crude oil.
And now everybody is on board with that. And everybody is on board
with biodiesel.

I am focusing now on over the horizon, the next obtainable
assistance. And I dropped a bill with Rick Boucher just yesterday. I will
encourage all my colleagues to get on board. It is H.R. 5453, and it
basically will extend the excise tax credit on refineries to 2020. And
here is the premise. It is very simple. I am holding in my hand a vial of
diesel fuel, Fischer-Tropsch diesel fuel, diesel fuel produced from coal.
And some of the folks came up and checked it out before the hearing.
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And you can--1 will encourage my friends in the media to come and take
a whiff of it. And it is cleaner-burning diesel fuel. But if you look here,
this is the premise: U.S. coal, on top of the coal field in southern Illinois,
a refinery; a coal to liquid refinery. You pipe that on U.S. pipes to--the
DOD has great interest in this type of fuel for diesel applications and for
aviation applications. This is an issue whose time is right. We are all
tired of the reliance on imported crude oil. We are going to have a
chance to expand our ability to get our own resources with a vote
tomorrow, Mr. Chairman, or on Friday, on ANWR.

But this battle is a wide battle on multiple fuels. So that is why the
biofuels debate is great. We are glad to have you here. Coal to liquid is
an application already in South Africa, and we want to continue that and
do our other petroleum research that we have.

So this is a timely hearing, Mr. Chairman. Thank you for the time.

MR. HALL. I thank the gentleman. It is well said, and you are right
about tomorrow. You could also say that we have a shot at voting for
ultra-deep today, that people are trying to back away from what might
keep our kids from having to fight a war or something.

MR. SHIMKUS. [ am with you, Mr. Chairman.

MR. HALL. At this time I recognize the Honorable Gene Green from
the great State of Texas. Mr. Green.

MR. GREEN. Thank you Mr. Chairman. Just a note; I signed that
letter you asked me about a while ago, so your staff should have it.

MR. HALL. I thank you and the generations that follow. Thank you
for that.

MR. GREEN. Mr. Chairman, | have a statement [ will put in the
record. But I really want to thank you for calling the hearing because
coming from a State that is basically hydrocarbons, but we are producing
less than we are used to, I will literally leave no stone unturned to see
how any other way we can move our vehicles, power our factories and
our homes. But I appreciate your calling this hearing. Thank you.

[The prepared statement of Hon. Gene Green follows:]

PREPARED STATEMENT OF THE HON. GENE GREEN, A REPRESENTATIVE IN CONGRESS FROM
THE STATE OF TEXAS

Mr. Chairman and Ranking Member thank you for convening this hearing today on
vehicle and fuel technology.

This hearing is another in a long string of recent hearings focusing on the rapid rise
in fuel costs.

Many working American families have budgets that are border right on the line
between financial health and serious financial problems.

Rapid increases in the price of gasoline are causing the drive to work, to school, or
to visit family and friends to become a serious drain on the family budget.

I am interested to hear today from the US automakers about how their fleets are
evolving to reduce gasoline consumption in the future.
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I am especially interested to know whether fuel efficiency and fuel alternatives will
bring relief to working class and middle class Americans, or whether these new
technologies will be too expensive to afford.

Biodiesel is also an important part of our future fuel mix, and I am pleased that at
least one chemical manufacturer along the Houston Ship Channel, which is the heart of
our nation’s gasoline refining supply, is also in the biodiesel business.

I have a lot of professional truck drivers in my district and they are hit coming and
going by gas prices, as a cost of doing business and a consumer cost just like the rest of
us.

Biodiesel needs to increase rapidly if we are going to help out on diesel prices and
keep a lot of trucking operations is business.

MR. HALL. The Chair is honored to recognize the gentleman from
Georgia, Dr. Norwood.

MR. NORWOOD. Thank you, Mr. Chairman. [ will simply submit for
the record, and thank you for having this hearing, and yield to the panel.
I am anxious to hear what they have to say.

MR. HALL. I am honored to recognize Mary Bono from the great
State of California.

MsS. BoNO. Thank you, Mr. Chairman. I also have a statement I will
submit for the record. And I welcome the witnesses. I am so happy you
are here and look forward to hearing what you have to say. Thank you.

[The prepared statement of Hon. Mary Bono follows:]

PREPARED STATEMENT OF THE HON. MARY BONO, A REPRESENTATIVE IN CONGRESS FROM
THE STATE OF CALIFORNIA

Mr. Chairman,

Thank you for holding this hearing today.

I believe the subject of this hearing is not only about how we can promote fuels and
vehicles that are more environmentally friendly but more importantly, how we can use
good old fashioned American ingenuity to wean ourselves off foreign oil.

Of course, oil, and for that matter foreign oil, will always play some role in our
economy. But as of today, the United States is too dependent on stability in the Middle
East and on various dictators in South America. It troubles me to have foreign oil serve
as the keystone to our economic and even national security. We must become more self
sufficient.

Self sufficiency involves supporting our domestic suppliers of oil but it also means
looking beyond oil as the sole means for fueling our economy. There are a variety of
experimental fuels out there. I believe that between private industry, our colleges and
universities as well as government, we can identify the most promising of those
alternative fuels and then focus on how to bring them to market in an efficient manner so
it they are widely available as well as affordable.

Our country must make a concerted decision to forge ahead on this front. We must
be bold because it is, in sorts, a race. We don’t know when international incidents will
slow or stop the flow of oil to the U.S. We don’t know when and if our own source of
domestic oil will be unable to keep up with demand. But we do know that at some point,
our economy could come to an abrupt halt if we do not have an adequate supply of oil.
So, we must set out upon this course of finding and developing alternative forms of
energy right here and right now
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It is my hope to work with those involved in the process to see how government can
best help. Too often, the federal government gets in the way of good ideas. It is my hope
that when it comes to this, government can serve to facilitate a process that in the end,
makes sense for the consumer and gives greater security to our country.

Again, thank you Mr. Chairman. I yield back the balance of my time.

[Additional statements submitted for the record follows:]

PREPARED STATEMENT OF THE HON. JOE BARTON, CHAIRMAN, COMMITTEE ON ENERGY
AND COMMERCE

Thank you, Chairman Hall, for holding this hearing today on the future of vehicles
and fuels technology in the United States. I would also like to thank our witnesses for
appearing before us today to tell us about their work putting the U.S. on a path towards
transportation security through innovation and diversity.

Vehicles and fuels constitute approximately 25 percent of the energy demand in this
country and they are vital to the continued growth of the national economy.

Advanced technologies will balance supply and demand. On the supply side, a
diverse spectrum of fuels can and will reduce our dependence on foreign oil, benefiting
our economy, our environment, and our national security.

On the demand side, innovation in vehicle design allow us to use those fuels more
efficiently, cutting both emissions and the strain on fuel distribution networks.

A new fuel, even if it’s the perfect fuel, is useless without the vehicle that can run on
it. And even of millions of cars can run on it, the perfect fuel won’t do much good if it
can’t reach your tank.

The Energy Policy Act of 2005, or EPACT took bold steps on supply-side and
demand-side energy issues. For example, EPACT law directs DOE to partner with
industry to enable and promote hydrogen and fuel cell technology This law provides a
virtual roadmap to energy independence and is being used today to make hydrogen
transportation a reality.

EPACT also gives consumers tax incentives to buy fuel-saving advanced vehicles.
These incentives are technology-neutral — the law does not favor hybrids over diesel, or
fuel cells over flex fuel vehicles. By creating vehicle and fuel diversity in our
transportation sector, we can decrease our dependency on imported oil.

I am eager to learn today about all of the advances in vehicle technologies. There
are literally billions of dollars being invested in research and development efforts both by
government and by industry. The goal, as we will hear today, is to move from the
petroleum-fueled vehicles we rely on today to running our transportation infrastructure
on the cleanest of fuels, hydrogen. Moving to hydrogen is seen as the most promising
long-term way to eliminate our dependence on foreign oil.

However, most will agree that we are many years from the commercial realization of
hydrogen-powered vehicles. But we should be creating plans and strategies for the
intervening years. The Department of Energy has a Transition Strategy which we will
hear about today that will help improve our energy security until fuel cell hydrogen
vehicles are a market reality.

I also look forward to hearing what advanced technologies automakers are
developing that will improve fuel economy, maintain freedom of mobility, and a wide
range of vehicle choices. Today consumers have multiple options to the gasoline-
powered internal combustion engine, such as lean burn diesel, hybrids, and flex fuel
vehicles. These are the technologies that will take us from here into the future of fuel cell
hydrogen vehicles.

The Energy Policy Act of 2005 included a Renewable Fuel Standard, requiring a
significant amount of renewable fuel be part of our national fuel supply. Beginning in
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2013 we required 250,000,000 gallons of renewable fuel derived from cellulosic biomass
be incorporated in the Renewable Fuel Standard. Given the state of the art in cellulosic,
this schedule is very ambitious. Cellulosic ethanol will diversify ethanol supply, with
many different feedstocks.

The Energy Policy Act of 2005 provided production incentives for cellulosic
biofuels, conversion assistance for cellulosic biomass producers for the production of
renewable fuels, and loan guarantees for the construction of facilities for the production
of fuel ethanol from cellulosic biomass.

Other next generation fuels in use today include biodiesel and natural gas. Biodiesel
in a blend with petroleum diesel reduces harmful particulate matter emissions making our
air cleaner. Natural gas as an alternative fuel is clean burning and efficient.

The production and use of coal-to-liquid fuels is appealing given the vast coal
reserves in this country. This ripe technology can make coal-based liquid transportation
fuel one of the cleanest on the market. All these sources will move us into an era of
greater choice, greater freedom and greater security.

Beyond pushing technology development in fuels and vehicles designs we must take
other steps to win our energy security. Unlocking America’s conventional energy
resources in Alaska and offshore is crucial. And applying common sense rules to
developing energy projects especially with regard to the permitting process is also
critical. Taking all these steps, not just a few here and there will be required to get the
job done.

PREPARED STATEMENT OF THE HON. MICHAEL BURGESS, A REPRESENTATIVE IN CONGRESS
FROM THE STATE OF TEXAS

Mr. Chairman, thank you for convening this hearing today.

In recent months, and indeed since Hurricane Katrina reminded us how perilously
dependent and accustomed we have become, as a nation, to cheap oil and gasoline, there
have been dozens of hearings, held in multiple committees, on both sides of the Capitol,
on the subject of high gasoline prices.

I continue to believe that the most important thing that we can do to alleviate high
gas prices in the short term is to increase domestic supply of crude oil. We should allow,
and in fact encourage, exploration and production here at home. This includes traditional
exploration and development in the Outer Continental Shelf and the Arctic National
Wildlife Refuge, as well as non-traditional sources like oil shale.

But in the mid to long term, we need to look at other solutions. Since the
transportation sector consumes the lion's share of oil used in the United States, the future
of transportation will play a vital role in weaning our addition to foreign oil.

It is no secret that I am an avid supporter of hybrid vehicles, but I am looking
forward to hearing the panelists discuss the other types of vehicle technologies as well as
the other possible motor fuels.

I'd like to thank our panelists again for giving up their time to testify before us this
morning. And with that, Mr. Chairman, I yield back.

MR. HALL. Thank you. Don’t be discouraged by the empty seats up
here. This is a terrible time for Congress, and we are trying to right some
wrongs that have been going on for 30 years and all telescoping it into
these last few weeks. But they all have other committee meetings, and
you have the main ones here. You have the staffers that are here that tell
us what you all say after you leave. And we glean from that the
legislation that we are going to do. But it is being taken down, and I
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have a good court reporter here. Everybody gets a copy, and everybody
will read it. So your testimony is not just going to four or five people.
You are talking to the most important people on this committee, other
than Chairman Barton. And please tell him I said that, how important he
is.

But we will at this time recognize the Honorable Alexander A.
Karsner, Assistant Secretary, Energy Efficiency and Renewable Energy,
U.S. Department of Energy.

The Chair recognizes you for about 5 minutes. We don’t hold you to
5 minutes, but try to give us just a brief statement of what you are going
to tell us, and then we will ask you questions about it and let you enlarge
on it. I might even ask you something you can knock clear out of the
park, by golly.

STATEMENTS OF HON. ALEXANDER A. KARSNER,
ASSISTANT SECRETARY, OFFICE OF ENERGY
EFFICIENCY AND RENEWABLE ENERGY, U.S.
DEPARTMENT OF ENERGY; SUSAN M. CISCHKE, VICE
PRESIDENT, ENVIRONMENT AND SAFETY
ENGINEERING, FORD MOTOR COMPANY; DEBORAH
MORRISSETT, VICE PRESIDENT, REGULATORY
AFFAIRS, DAIMLERCHRYSLER CORPORATION;
WILLIAM REINERT, NATIONAL MANAGER, ADVANCED
TECHNOLOGY GROUP, TOYOTA MOTOR SALES, USA,
INC.; AND ELIZABETH LOWERY, VICE PRESIDENT,
PUBLIC POLICY CENTER, GENERAL MOTORS

MR. KARSNER. [ want to thank you, Mr. Chairman and members of
the subcommittee. 1 appreciate the opportunity to testify today on the
next generation of vehicles and fuel technology. I have submitted a
fuller statement of written testimony for the record so I will summarize
during my time here.

To paraphrase President Bush in his State of the Union address this
year, breaking out of our national addiction to oil is an imperative for our
time. Today no sector of energy consumption is more in the spotlight
than vehicles, cars and trucks, and the fuels that propel them. In the
President’s Advanced Energy Initiative, a broad program for developing
cleaner, cheaper, and more reliable alternative energy sources and
technologies, vehicles and fuel initiatives hold a central place.

I would like to give you an overview of the Department of Energy’s
research and development and deployment programs in these areas,
including technologies that will make a difference for today’s drivers and
those that can usher in a generational change over time. Biomass is the
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predominant clean renewable energy resource that can make a short-term
impact on diversifying our liquid transportation fuels, thereby reducing
our dependency on imported oil.

The President’s Biofuels Initiative aims to make cellulosic ethanol
cost competitive by 2012. If successful, this research could lead to the
production of biofuels equivalent to 30 percent of today’s gasoline
consumption by 2030. The additional impetus created by the President’s
Biofuels Initiative will enable program RD&D to accelerate the
development and deployment of cost-competitive biobased liquid
transportation fuels. The Department presently addresses near, middle,
and long-term vehicle technology outcomes with two cooperative
government industry activities: the FreedomCAR and Fuel Partnership
and the 21% Century Truck Partnership. The FreedomCAR and Fuel
Partnership is a collaborative effort among the U.S. Council for
Automotive Research, five energy companies and DOE, for research on
advances that may possess significant potential to reduce oil
consumption.  Activities in FreedomCAR focus on the technical
challenges of advanced and high-efficiency vehicle technologies such as
fuel cells, advanced combustion engines and enabling fuels, hybrid and
plug-in hybrid vehicle systems including high-power and high-energy
batteries, power electronics and motors, and lightweight materials.
Near-term activities also include developing and deploying biofuels to
displace petroleum.

This year we will spend at least $3 million to provide assistance for
fueling stations to add E-85 capabilities and each DOE dollar will be
leveraged by cost share, from either the private sector or State and local
governments. Through ongoing discussions with auto makers, the
Department is encouraging increased production of flex-fuel vehicles.
The Department is also working with the National Biodiesel Board to
tighten fuel standards and to develop real-time fuel quality tests for
biodiesel to enhance performance in advanced engines. Advanced
catalysis research at our national labs could enable more efficient diesel
engines to replace gasoline engines in light-duty vehicles without
sacrificing air quality.

Research focused on advanced batteries, power electronics, motors,
and lightweight materials is essential for improved hybrid electric
vehicles in the near and mid term as well as fuel-cell hybrid electric
vehicles in the long term. Hydrogen offers a strategy for long-term
energy security and reduced emissions. The Department is pleased to
have Congress’s support of the hydrogen program in Title VIII of the
Energy Policy Act of 2005. The requirements in this act are consistent
with the Department’s plans and include important provisions for
coordination of efforts across the Federal government and for
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independent advice from outside of the Department on our hydrogen
efforts.

Indeed, much progress has been made since 2003, when President
Bush committed $1.2 billion over 5years to accelerate hydrogen
research. Our hydrogen program is focused on research to overcome the
technology Dbarriers that would be a precondition to broad
commercialization. Over 3 years our ongoing research has contributed to
reducing the high-volume costs of automotive fuel cells from $275 per
kilowatt in 2002 to $110 per kilowatt in 2005. In addition to supporting
fuel-cell cost reduction, this work will help us achieve the durability
target of 5,000 hours which equates to the vehicle lifetime required.

Hydrogen storage on board a vehicle to meet all performance and
cost requirements is one of the most technically challenging barriers we
face. The Department has a diverse portfolio through three centers of
excellence as well as independent projects both in applied and basic
science, with a total of about 40 universities, 15 companies and 10
Federal laboratories. In just 1 year, we are starting to see promising
results with some completely new materials being developed in different
areas, such as metal hydrides, chemical hydrides, and carbon-based
materials. Through cost-shared partnerships with the automotive and
energy industries, four teams are installing hydrogen refueling stations
and putting cars on the road to test the technology and real-world
conditions as part of the Department’s learning demonstration. Data
collected on vehicle performance, durability, and fuel economy is
feeding back into our research program to ensure our research is focused
on the most relevant problems.

We are working with our indispensable partners in the economic
community, at the national labs, and, as importantly, in private industry;
and we are putting our research dollars in the most promising areas to
address critical technical barriers, and I believe, with confidence, that the
next generation of vehicles and fuels is already in sight.

This concludes my opening remarks and I would be happy to answer
any questions the committee may have.

[The prepared statement of Hon. Alexander A. Karsner follows:]

PREPARED STATEMENT OF THE HON. ALEXANDER A. KARSNER, ASSISTANT SECRETARY,
OFFICE OF ENERGY EFFICIENCY AND RENEWABLE ENERGY, U.S. DEPARTMENT OF ENERGY

Mr. Chairman and Members of the Subcommittee, I appreciate the opportunity to
testify today on the next generation of vehicle and fuels technology.

To paraphrase President Bush in his State of the Union address this year, breaking
our national addiction to oil is an imperative for our time. Today, no sector of energy
consumption is more in the spotlight than vehicles (cars and trucks), and the fuel that
propels them. In the President’s Advanced Energy Initiative, a broad program for
developing cleaner, cheaper, and more reliable alternative energy sources and
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technologies, vehicle and fuels initiatives hold a central place. I would like to give you
an overview of the Department of Energy’s (DOE) research and development (R&D)
programs in these areas, including technologies that will make a difference for today’s
drivers, and those that can usher in a generational change. In general, the Department
supports efforts that would reduce petroleum consumption both through improved
efficiency of use and through substitution of domestic alternatives to petroleum, such as
biomass derived ethanol.

Biofuels

Biomass is the predominant clean, renewable energy source that can make a short-
term impact on diversifying our liquid transportation fuels, thereby reducing our
dependency on imported oil. The President’s Biofuels Initiative aims to make cellulosic
ethanol cost competitive by 2012. If successful, this research could lead to the
production of biofuels equivalent to 30 percent of today’s gasoline consumption by 2030.
In FY 2007, the Department requested $149.7 million for EERE’s Biomass program.
The additional impetus created by the President’s Biofuels Initiative will enable program
RD&D to accelerate the development and deployment of costcompetitive, bio-based
liquid transportation fuels.

The program’s research focus is in three areas: Feedstock Infrastructure, for
reducing the cost of collecting and preparing raw biomass, and for the sustainable
production and delivery of future energy crops; Platforms R&D, for reducing the cost of
outputs and byproducts from biochemical and thermochemical processes; and Utilization
of Platform Outputs, for developing technologies and processes that utilize intermediates
such as sugars and syngas to co-produce fuels, valueadded chemicals and materials, and
heat and power. The program’s strategy is to integrate those technologies and processes
in biorefinery configurations that industry will validate at an industrial scale. We
ultimately envision the development of biorefineries that will produce transportation fuels
along with value-added chemicals and materials, and/or power from nonconventional,
low-cost feedstocks such as agricultural and forest residues and other biomass.

For the near-term, the program supports expansion of the existing biofuels industry
by helping current producers become the early adopters of our advanced cellulosic
conversion technology. The leveraging of the technology through the use of the existing
plant and delivery infrastructure should enable earlier deployment. The deployment is
supported by our current cost-shared projects, and we plan to continue this support.

The mid term expands the Government’s focus in two important ways. The first is
meeting the President’s objective of cost competitive cellulosic ethanol by 2012. The
Department is accelerating research and development efforts to continue to reduce the
barriers to cost effectiveness. Second, we will continue to work with industry to apply
that research and reduce the capital, operating costs, and risks associated with these
future facilities. Deployment may be initiated in the further expansion of the existing
industry and through niche opportunities ultimately leading to sustainable biorefineries.

EERE’s Biomass Program’s long-term focus is on further reducing the cost of
producing domestic biofuels by continuing to develop advanced technologies to
transform the Nation’s domestic biomass resources into affordable biofuels, biopower,
and high-value bioproducts. Working with the U.S. Department of Agriculture (USDA),
the program leads a multi-agency initiative that coordinates and accelerates all Federal
bioenergy R&D in accordance with the Biomass Research and Development Act of 2000.
The long-term objectives require the development of the feedstock and the associated
infrastructure discussed by the USDA and DOE in their jointly published “Billion Ton
Study” report. It is anticipated that feedstock development will be the culmination of
regional feedstock development efforts leading to costeffective collection and use of
agricultural and forest residues as well as regionally indigenous energy crops, such as
switchgrass in the South Central region and willow in the Northeast. Research efforts
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combined with limited, targeted demonstrations to further focus research efforts should
continue to lower conversion costs leading to the growth of the biofuels industry.

Vehicle Technologies

The Department presently addresses near, middle and long-term vehicle technology
outcomes with two cooperative Government/industry activities: the FreedomCAR and
Fuel Partnership (where CAR stands for Cooperative Automotive Research) and the 21st
Century Truck Partnership.

The FreedomCAR and Fuel Partnership is a collaborative effort among the U.S.
Council for Automotive Research, five energy companies, and DOE for research on
advanced automotive technologies that may possess significant potential to reduce oil
consumption. The National Research Council of the National Academies published a
2005 report on the research program of the partnership, describing it as “an extremely
challenging program, whose ultimate vision involves a fundamental transformation of
automotive technologies and the supporting fuel infrastructure.” The report went on to
say that “the committee believes that research in support of this vision is justified by the
potentially enormous beneficial impact for the nation.”

Activities in FreedomCAR focus on the technical challenges of advanced and high-
efficiency vehicle technologies, such as fuel cells, advanced combustion engines and
enabling fuels, hybrid and plug-in hybrid vehicle systems (including high-power and
high-energy batteries, power electronics, and motors) and light weight materials. Hybrid
technologies can lead to near-term oil savings when used in advanced combustion hybrid
electric vehicles; they are also the foundation for the hydrogen fuel cell hybrid vehicles of
tomorrow. The requested 2007 funding level of $166 million for EERE’s FreedomCAR
and Vehicle Technologies Program fully supports the FreedomCAR and Fuel Partnership
goals.

In support of the President’s Advanced Energy Initiative, the Vehicles Technologies
program requests $31 million, an increase of 27 percent, for advanced battery technology
research.

Advances in battery and other technologies can help accelerate development of
“plug-in” hybrid electric vehicles. It is anticipated that plug-in hybrid electric vehicles
should look and perform much like regular cars, but have a high energy battery that can
be charged from an electrical outlet. Plug-ins would run on the stored energy for much of
a typical day's driving — depending on the size of the battery--up to 40 miles per charge,
satisfying the daily commuting needs of many Americans. In fact, some analysts say that
a 40 mile battery range would allow substitution of electricity for petroleum in up to two-
thirds of all miles driven by average Americans.

Most of the goods we consume cover part of their journey to us by truck. The 21st
Century Truck Partnership involves key members of the commercial highway vehicle
industry such as truck equipment and engine manufacturers, along with three other
Federal agencies. The R&D centers on improving the efficiency of large combustion
engine and fuel systems, while reducing “parasitic” losses (such as wind resistance and
rolling resistance) to decrease the overall fuel consumption of highway freight
transportation.

Other activities focus on accelerating the adoption of alternative fuel and advanced
technology vehicles, deployment of alternative fuel infrastructure, and expansion of
advanced vehicle fleet evaluations to include plug-in hybrids. There are three activities--
regulatory and rulemaking support for the Energy Policy Acts of 1992 and 2005,
alternative fuel and fleet activities, and Clean Cities--that work to accelerate alternative
fuel infrastructure installation.  Clean Cities promotes deployment of vehicle
technologies and alternative fuels that can reduce petroleum consumption. Advanced
Vehicle Competitions provide educational opportunities for university students to learn
and use real-world engineering skills while demonstrating the performance of advanced
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vehicle technologies. We think of these competitions as building the next generation of
automotive engineers. A couple of years ago the Department found that 60 percent of
graduating seniors that had participated in one of these competitions were hired by an
automaker or one of the major automotive suppliers. Next week students from 17
university engineering departments will face off in the second round of the Challenge X
competition at GM’s Desert Proving Grounds, and see who has done the best job of
improving the fuel economy and emissions of a Chevy Equinox while maintaining
vehicle comfort and capabilities. GM is our headline co-sponsor this year, but they are
joined by over 30 corporate sponsors from the supplier community.

Near-term activities also include developing and deploying bio-fuels to displace
petroleum. This year, we will spend at least $3 million to provide assistance for fueling
stations to add E-85 capabilities. Depending on the results of a solicitation out right now
(closing June 8), the total committed to E-85 deployment could reach $4.5 million. And
each DOE dollar will be leveraged by cost-share from the private sector or state and local
governments. Through ongoing discussions with automakers, the Department is
encouraging increased production of flex fuel vehicles. The Department is also working
with the National Biodiesel Board to tighten fuel standards and to develop real-time fuel
quality tests for biodiesel to enhance performance in advanced engines. Advanced
catalysis research at our National Laboratories could enable more efficient diesel engines
to replace gasoline engines in light duty vehicles without sacrificing air quality.

In the mid-term, advanced combustion research seeks to use electronic controls and
new fuel formulations to operate compression ignition engines in the zone between soot
formation and nitrogen oxide formation. Research success in homogeneous charge
compression ignition (HCCI) and other low temperature combustion regimes could result
in passenger vehicles greater than 40 percent more fuel efficient than today’s best
gasoline cars. Additional gains are possible since advanced combustion engines will still
generate waste heat. One of our most tantalizing research opportunities is the direct
conversion of waste heat to electricity using solid state thermoelectric devices. Our 2007
budget request commits over $3 million to solid state thermoelectric research.

Research on hybrid electric vehicle (HEV) technologies (batteries, power
electronics, motors), addresses reduced component cost, improved performance, and
extended lifetimes. Efforts are being expanded to include technologies that would enable
plug-in HEVs. Materials research emphasizes new processes to make raw carbon fiber
cheaper, and allow carbon fiber parts to be manufactured at speeds appropriate for
automotive mass production. Use of carbon fiber parts, along with magnesium, titanium
and lightweight steel alloys would enable fabrication of lighter vehicles that use less fuel
while maintaining occupant safety and comfort. We are also examining new processes
for recycling these vehicles in our pilot recycling facility at Argonne National
Laboratory. Research focused on advanced batteries, power electronics, motors and
lightweight materials is essential for improved hybrid electric vehicles in the near- and
mid-term as well as fuel cell hybrid electric vehicles in the long-term.

The Hydrogen Frontier

Now that I’ve discussed the near- and mid-term options for reducing foreign oil
dependence, I’d like to move on to hydrogen, which offers a strategy for long-term
energy security and reduced emissions. Hydrogen is a transportation fuel that can be
made from a variety of domestically available resources, while removing criteria
pollutants and carbon from the tailpipes of vehicles. The Department’s research explores
pathways to manufacture and deliver hydrogen from fossil, nuclear and renewable
resources.

The FY 2007 Budget requests $289.5 million for the President’s Hydrogen Fuel
Initiative, including $195.8 within the Office of Energy Efficiency and Renewable
Energy. The balance is requested in our basic science, fossil and nuclear offices, as well
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as the Department of Transportation. We are closely coordinating our efforts with other
Federal agencies through a special task force led by the Office of Science and
Technology Policy.

The Department is pleased to have Congress’ support of the hydrogen program in
Title VIII of the Energy Policy Act of 2005. The requirements in the Act are consistent
with the Department’s plans and include important provisions for coordination of efforts
across the Federal Government and for independent advice from outside the Department
on our hydrogen efforts.

Indeed, much progress has been made since 2003 when President Bush committed
$1.2 billion over five years to accelerate hydrogen research. Since then, the Department’s
program has been twice reviewed by the National Academies. In the latest review
released last summer, the chair of the review committee said the program “is making
significant headway” and that “it could have an enormous beneficial impact on energy
security and the U.S. economy.”

Our hydrogen program is focused on research to overcome the technology barriers
that would be a precondition to broad commercialization. Over three years, our ongoing
research has contributed to reducing the high-volume cost of automotive fuel cells from
$275 per kilowatt in 2002 to $110 per kilowatt in 2005." Further research and
development are required to meet our ultimate cost target of $30 per kilowatt. In FY
2007, the Department will initiate new projects in several areas, including improved fuel
cell membranes, cold-weather start-up and operation, and the effects of impurities on fuel
cells. In addition to supporting fuel cell cost reduction, this work will help us achieve our
durability target of 5,000 hours which equates to the vehicle lifetime required.

Hydrogen storage on board a vehicle to meet all performance and cost requirements
is one of the most technically challenging barriers we face. The Department has a diverse
portfolio through three Centers of Excellence as well as independent projects both in
applied and basic science with a total of about 40 universities, 15 companies and 10
Federal laboratories.

In just one year we are starting to see promising results with some completely new
materials being developed in different areas such as metal hydrides, chemical hydrides,
and carbon-based materials. Some of these materials can store 6 to 9 percent by weight
of hydrogen. This is up from a maximum of 5.5 weight percent a year ago. Another step
taken is to tailor these materials for storing and releasing hydrogen under practical
temperature and pressure conditions.

Further research breakthroughs on materials and systems engineering is required to
meet our system target to provide consumers with a 300-mile driving range. The
Department’s basic research is carefully coordinated with our applied research in
materials development for hydrogen storage.

We are also analyzing transition scenarios on how the Nation might initiate
hydrogen production and delivery infrastructure investment during the early years of
potential vehicle market penetration and growth.

Working with our nuclear and basic science offices, we are pursuing revolutionary
approaches to hydrogen production. For example, heat from nuclear reactors or solar
energy can be used to split water into hydrogen and oxygen. This approach involves
thermochemical cycles that are still under development. Other high risk, high pay-off
production approaches also involve harnessing the huge potential resource of solar
energy. Working with the DOE Office of Science, we are developing “photobiological”
hydrogen  production = where  micro-organisms  produce  hydrogen  and
“photoelectrochemical” hydrogen production where solid state devices use photon energy
to convert water into hydrogen and oxygen.

' Cost Analysis of PEM Fuel Cell Systems for Transportation, September 30, 2005, Carlson, E.JI.,
et.al., Tiax, LLC
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In our coal-based hydrogen program, we plan to scale up membrane reactors for
separating hydrogen gas and carbon dioxide streams. This research is closely
coordinated with our FutureGen effort to create the world’s first near zero-emission fossil
fuel plant by using clean coal technology and sequestering of greenhouse gas emissions.

In our nuclear-based hydrogen program, we plan to complete the assembly and
preliminary testing of a laboratory system to demonstrate hydrogen production by using
nuclear heat to drive chemical cycles, just discussed, that split water to produce hydrogen
and oxygen. In another approach, we plan to demonstrate hydrogen production from a
higher temperature electrolysis system that can be more efficient than electrolyzers used
today in standard industry practice.

Through cost-shared partnerships with the automotive and energy industries, four
teams are installing hydrogen refueling stations and putting cars on the road to test the
technology in realworld conditions as part of the Department’s Learning Demonstration.
Data collected on vehicle performance, durability and fuel economy is feeding back into
our research program to ensure our research is focused on the most relevant problems.

As mentioned, hydrogen is critical to our Nation’s long-term strategy for energy and
environmental security. Developing hydrogen technologies that can be manufactured
domestically will improve our economic competitiveness as well. Our manufacturing
research and development effort is new in FY 2007 and will address the need for high-
volume manufacturing processes for components like fuel cells that are currently hand-
built. These processes are important to lowering the costs of fuel cells and to developing
a supplier base. Establishing an early supply base for fuel cell applications such as
portable, stationary, remote and emergency backup power lays the groundwork for much
larger supply chains needed for automotive applications. In January, Secretary Bodman
released a draft roadmap for public comment on manufacturing research for the hydrogen
economy. This roadmap is being finalized and will be the foundation for executing this
important research.

Investments are not only occurring in the Federal Government but also at the state
and local level. From Aiken, South Carolina, to Sacramento, California, hydrogen
research facilities and infrastructure investments show a commitment to hydrogen and
may provide the earliest catalysts for a hydrogen economy. These diverse investments
increase our probability of success in solving technology barriers that would enable
industry to make fuel cell vehicles that consumers will want to buy and to invest in
hydrogen refueling infrastructure that is profitable. These investments can ultimately
help displace demand for oil and reduce greenhouse gas emissions.

Conclusion

Our national pathway to a secure energy future will be composed of a variety of
invaluable components, from making today’s internal combustion engines more efficient
to developing home-grown biofuels, plugging in our cars, and harnessing the renewable,
pollution-free potential of hydrogen. Working with our indispensable partners in the
academic community, at our National Labs, and in private industry, we are putting our
research dollars in the most promising areas to address critical technical barriers, and I
believe, with confidence, that the next generation of vehicles and fuels is already in sight.

MR. HALL. I thank you very much. And we recognize at this time
Ms. Susan Cischke, Vice President of Environmental and Safety
engineering, Ford Motor Company. I’m honored to recognize you.

MS. CISCHKE. Members of the committee, my name is Susan
Cischke, and I am the Vice President of Environmental and Safety
Engineering at Ford Motor Company. Energy security is a significant
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issue facing our Nation and the role of the next generation of vehicles
and fuels is of great importance to the auto industry. I appreciate the
opportunity to share with you Ford Motor Company’s view on this issue.

We believe that our Nation’s energy challenges can only be properly
addressed by an integrated approach; that is, a partnership of all
stakeholders, which includes the automobile industry, the fuel industry,
government, and consumers. The truth is that we must all accept that
these are long-term challenges, and we are all part of the solution.

From our perspective, no one factor can be ignored in the highly
competitive U.S. marketplace. As a result, we are working to accelerate
the commercial application of all areas of advanced vehicle technologies,
including hybrids, flexible-fuel vehicles, advanced clean diesel,
hydrogen-powered internal combustion engines, and fuel-cell vehicles.
The diversity of customer needs within and across the market is why we
are investing in a portfolio of solutions. At Ford we recognize that
hybrids have an important place within this portfolio of solutions. They
deliver excellent benefits in lower-speed stop/start traffic and offer many
customers significant improvements in fuel economy, up to 80 percent in
city driving without compromise.

And much of this technology is also applicable to our fuel-cell and
our ethanol vehicle development efforts. In 2004, we launched the
world’s first gasoline electric full-hybrid SUV, the Escape hybrid. In
2005, we expanded this technology to the Mercury Mariner hybrid and
have announced plans to offer this technology on the Mazda Tribute
SUV, the Ford Fusion, the Mercury Milan, the Ford 500, and Mercury
Montego sedans, plus the Ford Edge and Lincoln Mark X crossover
vehicles.

Ford’s U.S. HEV volume for the 2005 model year was over 10,000
units and has almost doubled in 2006. And we have over 130
hybrid-related U.S. patents issued or pending. Expansion of our hybrid
offering is clearly an important part of our overall innovation strategy,
which embraces our recent commitment to increase our production
capacity to up to 250,000 hybrids per year by 2010 and to offer hybrids
on half of our Ford, Lincoln, and Mercury products. Nevertheless, a key
challenge facing hybrids is the incremental costs both in terms of higher
prices for components and engineering investments that must be
overcome for this technology to transition from niche markets to
high-volume applications.

In addition to hybrids, we believe that the greater use of renewable
fuels, like ethanol, a domestically produced renewable fuel, will help
reduce reliance on foreign oil. We applaud Congress’s efforts that
resulted in the Energy Policy Act of 2005, as well as the President’s
recent commitment to address our Nation’s addiction to oil. Ford has
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been building flexible-fuel vehicles, or FFVs, for over a decade, and we
are an industry leader in this technology. These FFVs are capable of
operating on up to 85 percent ethanol or gasoline or any mixture in
between, and all of our gasoline-powered vehicles are capable of
operating on 10 percent ethanol or E-10.

FFVs are a great alternative for our customers because they provide
them with an option to choose between E-85 and gasoline as they desire.
And as ethanol production increases driven by growing availability and
demand, competitive pricing will help to lower the cost of E-85, further
increasing its use as well as the demand for FFVs. In 2006, Ford Motor
Company will produce 250,000 FFVs and by the end of this year will
have placed a total of nearly 2 million FFVs on the road, including
America’s best selling vehicle, the Ford F-150. As a whole, U.S. auto
makers will have produced a total of nearly 6 million vehicles. And if all
these vehicles were operated on E-85, over 3.6 billion gallons of gasoline
a year could be displaced. That is like saving a full year of gasoline
consumption in a State like Missouri or Tennessee.

And we are not stopping there. Earlier this year, we unveiled the
Ford Escape hybrid E-85 research vehicle, which marries petroleum
saving technologies, hybrid electric power and E-85 flex-fuel capability.
Though there are many technical and cost challenges to address, we
believe that if just 5 percent of the U.S. fleet were powered by E-85
HEVs, oil imports could be reduced by about 140 million barrels a year.

Unfortunately, there is a problem. Even though the volume of E-85
vehicles continues to grow rapidly, there are less than 700 E-85 fueling
stations in the U.S. and that is out of over 170,000 retail gasoline fueling
stations nationwide. For ethanol to compete as a motor fuel in the
transport sector and play an increasingly significant role addressing our
Nation’s energy concerns, we need a strong, long-term focus on policies
that increase U.S. ethanol production and accelerate E-85 infrastructure
development.

Ford is also working on advanced light-duty diesel engines. Today,
clean diesels offer exceptional driveability and can improve fuel
economy by up to 20 to 25 percent. This technology is already prevalent
in many markets around the world. Nearly half the new vehicles sold in
Europe are advanced diesels and Ford continues to accelerate our
introduction of diesel applications in these markets.

There are, however, many hurdles that inhibit wide-scale
introduction of this technology in the U.S. We are working to overcome
the technical challenges of meeting the extremely stringent Federal and
California tail pipe emission standards and to address other issues such
as fuel quality, customer acceptance, and retail fuel availability.
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Looking to the future, we are working on what we think is an
important transitional technology to sustainable transportation:
hydrogen-powered internal combustion engines. Ford is a leader in this
technology, and we think it is a bridge to the development of a hydrogen
infrastructure and ultimately fuel-cell vehicles. And we are in the
process of developing hydrogen power shuttle buses for a fleet
demonstration in North America starting later this year.

Even further down the road, hydrogen-powered fuel cells appear to
be another promising technology for delivering sustainable
transportation. Hydrogen can be derived from a wide range of
feedstocks to increase energy diversity, and fuel cells are highly energy
efficient and produce no emissions. Our Ford Focus fuel-cell vehicle is a
state-of-the-art hybridized fuel-cell system, sharing much of the same
hybrid technology we developed for our Escape hybrid SUV. We have
already placed a small fleet of these vehicles in three U.S. cities as part
of the U.S. Department of Energy’s hydrogen demonstration program
collecting valuable data.

As you can imagine, the R&D investment that goes with all this
work is a very big number, certainly in the billions, not the millions, and
it will only grow in the future. We would like to see more R&D support
for vehicle technologies and renewable fuels. Government incentives for
advanced vehicle technologies and E-85 infrastructure can accelerate the
introduction of these vehicles and fuels into the marketplace.

Government must play a critical role to promote U.S. innovation and
can do so by approving a seamless extension of the R&D tax credits and
enhancing the level of credit for a broad range of energy-efficient
technologies and energy security initiatives. Consistent implementation
of an integrated approach will allow us to achieve much more in a
shorter time frame and at a significantly lower cost than if each
stakeholder were to pursue its own agenda in isolation, however
well-intentioned they may be.

The challenges are considerable, but not insurmountable, and there is
an enormous amount we can achieve if we act together in an integrated
manner. Thank you again for this opportunity to address the committee.

MR. HALL. And we thank you.

[The prepared statement of Susan M. Cischke follows:]

PREPARED STATEMENT OF SUSAN M. CISCHKE, VICE PRESIDENT, ENVIRONMENT AND
SAFETY ENGINEERING, FORD MOTOR COMPANY

My name is Susan Cischke and I am the Vice President of Environmental and Safety
Engineering at Ford Motor Company. Energy security is a significant issue facing our
nation, and the role of the next generation of vehicles and fuels is of great importance to
the auto industry. I appreciate the opportunity to share with you Ford Motor Company's
views on this issue.
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Energy is literally the fuel that powers the industrial and manufacturing growth of
the United States. The energy supply disruptions of last summer, increases in global
demand, and geopolitical concerns with some of the oil rich regions of the world led to
significantly higher energy prices and consumer angst at the fuel pump. It's our view that
action must be taken in all sectors, if we are to meet these challenges as a nation.

At Ford, we recognize that we have a responsibility to do something to help address
America's energy security needs, and we are accelerating our efforts to develop
innovative solutions. As Bill Ford has said, “Ford Motor Company is absolutely
committed to making innovation a central part of everything we do.” That innovation
begins with alternative fuels and vehicles. Ford produced the first American hybrid on the
road today — the Ford Escape Hybrid. We have committed to building up to a quarter-
million hybrids a year by 2010 and to continue our leadership in ethanol powered flexible
fuel vehicles.

These new product initiatives are a strong commitment for Ford and our customers,
and they recognize a changing marketplace. But there is a limit to what we can achieve
on our own. We believe that our nation's energy challenges can only be properly
addressed by an Integrated Approach: that is, a partnership of all stakeholders which
includes the automotive industry, the fuel industry, government, and consumers. The
truth is that we must all accept that these are long-term challenges and that we are all part
of the solution.

So let me set out how we at Ford Motor Company believe each stakeholder can play
its part. I’ll start with the automotive industry itself, because we clearly have a central
role to play. The industry has taken significant steps in improving the fuel efficiency of
our products. At Ford Motor Company we see this not only as being socially responsible
but a business necessity, and we are moving ahead with a range of technological
solutions simultaneously — because there is simply no single solution, no “silver bullet”.
We know that when customers consider purchasing a vehicle, they are concerned with
numerous attributes including price, quality, safety, performance, comfort and utility.

From our perspective, no one factor can be ignored in the highly competitive U.S.
marketplace. As a result, we are working to accelerate the commercial application of all
areas of advanced vehicle technologies, including hybrids, flexible fuel vehicles,
advanced clean diesels, hydrogen-powered internal combustion engines and fuel cell
vehicles.

The portfolio approach that we are taking ensures that we are able to offer
consumers a range of products that meet their specific needs and circumstances. And
make no mistake; it will ultimately be the consumers who decide.

This diversity of customer needs within and across markets is why we are investing
in a portfolio of solutions. The result is a period of unprecedented technological
innovation. Innovation — in matters of the energy, renewable fuels, safety and design — is
the compass by which we are setting our direction for the future. At Ford, we recognize
that hybrids have an important place within this portfolio of solutions. They deliver
excellent benefits in lower speed stop/start traffic and offer many customers breakthrough
improvements in fuel economy — up to 80% in city driving — without compromise. And
much of this technology is also applicable to our fuel cell and ethanol vehicle
development efforts.

In 2004, we launched the world’s first gasoline-electric full hybrid SUV, the Escape
Hybrid. In 2005, we expanded this technology to the Mercury Mariner Hybrid, and have
announced plans to offer this technology on the Mazda Tribute SUV, and the Ford
Fusion, Mercury Milan, Ford Five Hundred and Mercury Montego sedans, plus the Ford
Edge and Lincoln MKX crossover vehicles. Ford's U.S. HEV volume for the 2005 model
year was over 10,000 units and has almost doubled in 2006, and we have over 130
hybrid-related U.S. patents issued or pending.
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Expansion of our hybrid offering is clearly an important part of our overall
innovation strategy which embraces our recent commitment to increase our production
capacity to up to 250,000 hybrids per year by 2010 and to offer hybrids on half of our
Ford, Lincoln and Mercury products. Nevertheless, a key challenge facing hybrids is the
incremental costs — both in terms of higher prices for components and engineering
investments — that must be overcome for this technology to transition from “niche
markets” to high-volume applications.

In addition to hybrids, we believe that greater use of renewable fuels like ethanol, a
domestically produced renewable fuel, will help reduce reliance on foreign oil. We
applaud Congress' efforts that resulted in the Energy Policy Act of 2005, as well as the
President's recent commitment to address our nation's addiction to oil.

Ford has been building flexible fuel vehicles (FFVs) for over a decade, and we are
an industry leader in this technology. These “FFVs” are capable of operating on up to
85% ethanol, or gasoline, or any mixture in between. And all of our gasoline powered
vehicles are capable of operating on 10% ethanol or “E10”. FFVs are a great alternative
for our customers because they provide them with an option to choose between E-85 and
gasoline as they desire. As ethanol production increases, driven by growing availability
and demand, competitive pricing will help to lower the cost of E-85 further, increasing its
use as well as demand for FFVs.

While I'm talking about FFVs, let me clear the air about what it takes to make an
FFV. We've heard from many people that all it takes to make a FFV is “a little tweak to
the chip that runs the engine”. I really wish it was that simple — but it's not. Because
ethanol is a unique fuel with unique properties, fuel tanks with low permeation
characteristics are required. They also require a special fuel pump and fuel lines to
deliver the fuel to the engine. Unique injectors introduce the fuel into the engine where
special calibrations programmed into the on-board computer determine how much
ethanol is in the fuel and how best to set spark timing and fuel flow. And because there is
more than one fuel calibration within an FFV, costly development and certification
testing is doubled. Many of the FFV parts and processes are patented by Ford and are the
result of innovative ideas by our best engineers, and we're proud of them. Nevertheless,
making an FFV is a significant investment for auto manufacturers.

In 2006, Ford Motor Company will produce 250,000 FFVs and by the end of this
year, we will have placed a total of nearly 2 million FFVs on America's roads, including
America's best selling vehicle--the (5.4L) Ford F-150.

As a whole, the U.S. automakers will have produced a total of nearly 6 million
vehicles. If all of these vehicles were operated on E-85, over 3.6 billion gallons of
gasoline a year could be displaced. That's like saving a full year of gasoline consumption
in a state like Missouri or Tennessee.

And we are not stopping there. Earlier this year we, unveiled the Ford Escape
Hybrid E-85 research vehicle which marries two petroleum-saving technologies — hybrid
electric power and E-85 flexible-fuel capability. Though there are many technical and
cost challenges to address, we believe that if just 5% of the U.S. fleet were powered by E-
85 HEVs, oil imports could be reduced by about 140 millions barrels a year.

Unfortunately there is a problem. Even though the volume of E-85 vehicles
continues to grow rapidly, there are less than 700 E-85 fueling stations in the U.S. — and
that's out of over 170,000 retail gasoline fueling stations nationwide. For ethanol to
compete as a motor fuel in the transport sector and play an increasingly significant role
addressing our nation's energy concerns, we need strong, long-term focus on policies that
increase U.S. ethanol production and accelerate E-85 infrastructure development. At the
same time, as the President pointed out in the State of the Union address, we need
national research efforts to pursue producing ethanol from more energy-efficient
cellulosic materials like rice straw, corn stover, switch grass, wood chips or forest
residue.
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Ford is also working on advanced light duty diesel engines. Today's clean diesels
offer exceptional driveability and can improve fuel economy by up to 20-25%. This
technology is already prevalent in many markets around the world — nearly half of the
new vehicles sold in Europe are advanced diesels — and Ford continues to accelerate our
introduction of diesel applications in these markets. There are, however, many hurdles
that inhibit wide scale introduction of this technology in the U.S. We are working to
overcome the technical challenges of meeting the extremely stringent Federal and
California tailpipe emissions standards, and to address other issues such as fuel quality,
customer acceptance and retail fuel availability.

Looking to the future, we are working on what we think is an important transitional
technology to sustainable transportation — hydrogen-powered internal combustion
engines. Ford is a leader in this technology. We think it's a “bridge” to the development
of a hydrogen infrastructure and, ultimately, fuel cell vehicles, and we are in the process
of developing hydrogen powered E450 H2ICE shuttle buses for fleet demonstrations in
North America starting later this year.

Even further down the road, hydrogen powered fuel cells appear to be another
promising technology for delivering sustainable transportation. Hydrogen can be derived
from a wide range of feedstocks to increase energy diversity, and fuel cells are highly
energy-efficient and produce no emissions. Our Ford Focus Fuel Cell vehicle is a state-
of-the-art, hybridized fuel cell system — sharing much of the same hybrid technology we
developed for our Escape Hybrid SUV. We have already placed a small fleet of these
vehicles in three U.S. cities as part of the U.S. Department of Energy's hydrogen
demonstration program collecting valuable data.

As you can imagine, the R&D investment that goes with all this work is a very big
number--certainly in the billions, not the millions--and it will only grow in the future.
Many of our competitors and suppliers are also investing heavily. But there is only so
much we can achieve without the help of others outside our industry. We need an
integrated approach.

It is clear that the solution to the energy issues associated with road transport will
need to come from advances in fuels as well as vehicle technology. We need the oil
industry to endorse an Integrated Approach here in the U.S., just as they are beginning to
do with automakers and government officials in Europe. We at Ford are clearly excited
about the potential role of renewable fuels. However, the fact is that without the
wholehearted involvement of the fuel industry, we cannot move forward far enough or
fast enough. We obviously need key partners like the oil industry to invest in developing
and marketing renewable fuels like E-85 — and we need it to do so now and rapidly. We
fully support government incentives to encourage the industry or others to accelerate this
investment.

There is a great deal that policy makers can do at all levels as well. We would like
to see more R&D support for vehicle technologies and renewable fuels. Government
incentives for advanced technology vehicles and E-85 infrastructure can accelerate the
introduction of these vehicles and fuels into the marketplace. Government must play a
critical role to promote U.S. innovation and can do so by approving a seamless extension
of the R&D tax credits and enhancing the level of credit for a broad range of energy
efficient technologies and energy security initiatives.

We would also like to see greater investment in improved road traffic management
infrastructure in order to reduce congestion and save fuel. According to the American
Highway Users Alliance, about 5.7 billion gallons of fuel are wasted annually due to
congestion. Effective traffic light synchronization is a good example of a change that
could lead to big reductions.

There is also a role for government in educating the public on how to drive in an
energy efficient manner. In the end, it will ultimately be the size of the car park, and
consumers' choices of vehicles, how many miles they drive, and driving behaviors that
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will determine how much motor fuel we consume. A person who drives in an
energyconscious way — by avoiding excessive idling, unnecessary bursts of acceleration
and anticipating braking — can enjoy much better fuel consumption today. And
government can play a key role to raise public awareness. We believe that awareness is a
simple and effective early step which is why we have introduced driver training programs
in Europe and recently developed on-line training for all Ford Motor Company
employees.

Consistent implementation of an Integrated Approach will allow us to achieve much
more in a shorter timeframe and at a significantly lower cost than if each stakeholder
were to pursue its own agenda in isolation, however well-intentioned they might be. The
challenges are considerable but not insurmountable, and there is an enormous amount we
can achieve if we act together in an integrated manner.

We have to ensure that our business is sustainable by making vehicles that continue
to meet the changing needs of the 21st century. That’s a responsibility we owe to our
customers, shareholders and our employees. But at another level, all of us have the
opportunity to do something about energy independence — and that’s a responsibility we
owe future generations.

Thank you again for the opportunity to address the Committee.

One Page Summary of Major Points

e  Ford believes that our nation's energy challenges can only be properly addressed by
an Integrated Approach: that is, a partnership of all stakeholders which includes the
automotive industry, the fuel industry, government, and consumers. The truth is
that we must all accept that these are long-term challenges and that we are all part
of the solution.

e Ford is working to accelerate the commercial application of all areas of advanced
vehicle technologies, including hybrids, flexible fuel vehicles, advanced clean
diesels, hydrogen-powered internal combustion engines and fuel cell vehicles.

e  Ford is the only American auto company with full hybrid vehicles on the road today
and we plan to increase our production capacity to up to 250,000 hybrids per year
by the end of the decade.

e Ford is also leading the way in vehicles operating on renewable ethanol — putting up
to 250,000 ethanol-capable vehicles on the road this year and working to develop
ethanol infrastructure.

e Ford Escape Hybrid E-85 is the world’s first ethanol-fueled hybrid, a research
project that combines hybrid and FFV technology to provide an innovative solution
to U.S. national energy concerns.

e If the nearly 6 million FFVs that will be on the roads by the end of this year were
operated on E-85, over 3.6 billion gallons of gasoline could be displaced.

e For ethanol to compete as a motor fuel in the transport sector and play an
increasingly significant role addressing our nation's energy concerns, we need a
strong, long-term focus on policies that increase U.S. ethanol production and
accelerate E-85 infrastructure development.

e  We think hydrogen internal combustion engines are a “bridge” to the development
of a hydrogen infrastructure and, ultimately, fuel cell vehicles, and we are in the
process of developing hydrogen powered E450 H2ICE shuttle buses for fleet
demonstrations in North America starting later this year.

e Further down the road, hydrogen powered fuel cells appear to be another promising
technology. Ford has placed a small fleet of hydrogen fuel cell vehicles in three
U.S. cities as part of the U.S. Department of Energy's hydrogen demonstration
program collecting valuable data.
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e  Government must play a critical role to promote U.S. innovation and can do so by
approving a seamless extension of the R&D tax credits and enhancing the level of
credit for a broad range of energy efficient technologies and energy security
initiatives.

MR. HALL. The Chair at this time recognizes Mrs. Deborah
Morrissett, Vice President, Regulatory Affairs, DaimlerChrysler
Corporation.

MS. MORRISSETT. Good afternoon. I am Deb Morrissett, Vice
President for Regulatory Affairs for DamilerChrysler. 1 want to thank
you for providing this opportunity to appear today to discuss
DaimlerChrysler’s involvement in the development of advanced power
trains and to tell you what we are doing to advance to the next generation
of vehicles and fuels for America.

At the Chrysler Group we are committed to producing products that
customers want to buy and for continuing to innovate in all aspects of
our business. Reducing fuel consumption is an important part of that
innovation. We are developing a broad range of advanced propulsion
technology, including more efficient gasoline engines, clean diesels,
hybrids, biofuel-capable systems, and, in the longer term, fuel cells.

We are focused on providing the market with the ability to select the
propulsion technology that best fits the needs of the individual consumer.

Today, hydrogen appears to be the eventual successor to fossil fuels
and a long-term energy solution for our Nation. DaimlerChrysler has
been working on fuel-cell technology for over 10 years. We have the
largest worldwide fleet of fuel-cell vehicles, more than a hundred,
including small passenger cars, delivery vans, and mass transit buses in
use, and demonstration projects in the United States, Europe, and Asia.

On the strength of government and industry partnerships, we have
made good progress in advancing hydrogen fuel-cell technology. These
partnerships are absolutely vital to providing the significant investment
necessary to further develop fuel-cell technology and a hydrogen
infrastructure.

DaimlerChrysler Commercial Buses North America. The Orion
brand is the leading manufacturer of diesel electric hybrid buses
worldwide. Compared to standard diesel buses, the hybrid units provide
significantly better fuel economy while greatly reducing emissions.
Drivers enjoy faster acceleration and passengers experience a quieter,
smoother ride compared to conventional buses.

I would like to focus the remainder of my comments on diesel
engines and biofuels. Advanced diesel technology offers up to
30 percent better fuel economy and 20 percent lower CO, emissions
when compared to equivalent gasoline engines. The modern clean diesel
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is a technology that is available today and can help reduce our Nation’s
consumption of petroleum.

Last year the Chrysler Group became the first North American-based
manufacturer to offer a modern diesel engine in a light-duty vehicle
market with our Jeep Liberty. Currently, DaimlerChrysler offers three
models with diesel engines: Jeep Liberty, the Dodge Ram Pickup, and
the Mercedes-Benz E-320. This fall we will introduce diesels in the
Mercedes M and R classes. And in the next few weeks we will announce
another diesel product for the Chrysler Group.

Also in the 2006 calendar year, DaimlerChrysler will introduce the
cleanest and most efficient diesel technology in the world, called Blue
Tech. To give you a benchmark for performance, the Mercedes E-320
full-size sedan, powered by a 6-cylinder engine, will be the cleanest
diesel in the world. It delivers the torque of an 8 cylinder, the fuel
economy of 35 miles per gallon in real-world driving, and has the
potential to meet emission standards in all 50 States. To meet these fuel
economy and stringent emission goals, it is essential that the introduction
of low-sulfur diesel fuel later this year continue on schedule and not be
delayed.

While diesel technology and improved gasoline engines can make
big strides towards helping us to meet our Nation’s energy, environment,
and security objectives, biofuels represent a huge opportunity to further
reduce our consumption of petroleum. Every Jeep Liberty diesel leaves
the assembly plant in Toledo, Ohio, fueled with B-5, a 5 percent
biodiesel mix derived from locally grown soybeans. Beginning with our
2007 Dodge Ram, we endorse the use of B-20, a 20 percent biodiesel
mix, for use in our military, government, and commercial fleet
customers. We believe that allowing our fleet customers to use fuel
made to the current military specification will help accelerate the
development and adoption of a strong national B-20 standard, a standard
that OEMs and engine manufacturers can endorse for all of their
vehicles, including the millions of diesel vehicles on the road today.

Biofuels, including ethanol, reduce life cycle greenhouse gas
emissions. Biodiesel reduces tail pipe emissions of particulates, carbon
monoxide, and hydrocarbons compared with conventional diesel fuel.
Biofuels are proof that at least part of the solution for our energy,
environment, and national security issues can be home grown. Biofuels
support the American agricultural economy. Incentives for the
introduction of biodiesel and E-85 flex-fuel vehicles should continue in
order to help us reach the critical mass of vehicles on the road required to
spur fuel infrastructure development.

At DaimlerChrysler, and all of the other manufacturers represented
here today, we are doing our part to improve existing technology, to
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accelerate the introduction of new technologies, to encourage the use of
renewable fuels, and to invest in the research necessary to deliver the
long-term future technologies that America needs. We stand ready to do
our part, but to achieve our ambitious goals we need action from
government policymakers, the fuels industry, and ultimately the
American consumer. Thank you.

MR. HALL. Thank you.

[The prepared statement of Deborah Morrissett follows:]

PREPARED STATEMENT OF DEBORAH MORRISSETT, VICE PRESIDENT, REGULATORY
AFFAIRS, DAIMLERCHRYSLER CORPORATION

Good afternoon. I’'m Deb Morrissett, Vice President for Regulatory Affairs for
DaimlerChrysler. 1 want to thank the chairs and distinguished Members of the
Subcommittee on Energy and Air Quality for this opportunity to appear today.

I am coming before you today to describe our involvement in the development of
advanced technologies for vehicles to reduce petroleum consumption and what
DaimlerChrysler is doing to advance the transition to the next generation of vehicles and
fuels for America.

Speaking for the Chrysler Group only, we have the most aggressive product plan in
the history of our company. In 2004 we set a company record for new vehicle launches in
one year with nine. This year we'll break that record by introducing 10 all-new vehicles,
among which will be some of the most fuel-efficient vehicles we've ever built. Over the
next five years we plan to invest $30 billion in our product program. Over the past four
years we've committed $7.0 billion in total program investments to upgrade the flexibility
and competitiveness of our manufacturing facilities to world-class levels.

These investments and our product development are essential to ensure that our
company and our people can compete against global competition. We are responsible for
producing products that customers want to buy and for continuing to innovate in all
aspects of our business. Reducing fuel consumption is an important part of that
innovation.

There are several forces shaping energy policy at a national level including “acts of
God” such as hurricanes Katrina and Rita last year that exposed the fragile state of
domestic oil refinement capability. Ultimately, an effective response to all of the
concerns about petroleum usage includes 1) use less oil; 2) more cleanly and efficiently
burn the petroleum-based fuels we do use; and, 3) find alternatives. We must do all three
without adversely affecting the economy or employment in the auto and related
industries.

Clearly, the federal government and auto manufacturers have leading roles to play in
achieving those goals. We stand our best chance of success when we work hand-in-hand
to achieve them.

Take the example of fuel cell technology. Today, hydrogen appears to be the
eventual successor to fossil fuels and a long-term energy solution for our Nation. On the
strength of government and industry partnerships, we've made good progress in
advancing hydrogen fuel-cell technology.

DaimlerChrysler has been working on fuel cell technology for transportation
utilizing hydrogen for over ten years. We have invested more than $1 Billion in R&D and
have developed five generations of vehicles (NECARI, 2, 3, and 4, and the F-Cell). Of
all manufacturers, we have the largest worldwide fleet of fuel cell vehicles—more than
100—participating in several international demonstration projects in the United States,
Europe, and Asia with over 1.2 million miles of accumulated real world experience. As
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part of these projects, we are demonstrating the viability of the fuel cell in the entire fleet
of vehicles—from small passenger cars to delivery vans to large mass transit buses.

Government-industry fuel cell partnerships are working. These partnerships will
continue to be absolutely vital to providing a jumpstart to the significant investment
necessary to develop fuel cell technology and a hydrogen infrastructure. It is clear that we
can work together toward solving our long-term energy, environmental and national
security needs. We need to expand this cooperation to find solutions to the problem of
petroleum consumption in the near term as well.

DaimlerChrysler is engaged in a broad range of advanced propulsion technologies.
Fuel cell vehicles are one long term focus of this technology portfolio, which also
includes more efficient gasoline engines, advanced diesels, and hybrid powertrain
systems. DaimlerChrysler is focused on providing the market with the ability to select the
advanced propulsion technology that best fits the needs of the individual customer.

In October of 2005, DaimlerChrysler Commercial Buses North America received a
contract for 500 Orion VII diesel hybrid-electric buses from New York City transport
services. This is the largest order for hybrid buses in history. Orion, DaimlerChrysler’s
North American city bus brand, will begin deliveries in the second quarter of 2006. This
is the third hybrid order in New York City for Orion complementing the prior orders of
200 units and 125 units respectively.

Orion, along with partner BAE Systems, producer of the HybriDrive® series hybrid
propulsion system, is the leading brand of hybrid buses worldwide with more than 300
units in revenue service and 700 more units on order for the Toronto Transit
Commission, San Francisco MUNI and now New York City Transit and MTA Bus.
Trusted for their significant emissions reductions and fuel savings compared to standard
diesel buses, Orion Hybrid buses also outperform conventionally powered vehicles.

Compared to standard diesel buses, the hybrid units will provide significantly better
fuel economy while greatly reducing emissions: 90 percent less particulate matter, 40
percent less NOx, and 30 percent fewer greenhouse gases. Drivers will enjoy faster
acceleration and customers will experience a quieter, smoother ride free of the frequent
transmission shifts encountered in conventional buses.

Regarding hybrids for light duty vehicles, DaimlerChrysler, GM and BMW have
recently combined efforts to develop a two-mode hybrid drive system that surpasses the
efficiency of today's hybrids. The partnership will cut development and system costs
while giving customers an affordable hybrid alternative that improves fuel economy. Our
first use of the system will be in early 2008 with the Dodge Durango.

DaimlerChrysler has developed and implemented technologies that improve the
efficiency of the current gasoline propulsion system. We must continue to enhance the
gasoline combustion propulsion system since it will be the dominant choice in the market
for many years to come. We offer the Multi-Displacement System (MDS) available in the
HEMI in seven Chrysler Group vehicles. MDS seamlessly alternates between smooth,
high fuel economy four-cylinder mode when less power is needed and V-8 mode when
more power from the 5.7L HEMI engine is in demand. The system yields up to 20
percent improved fuel economy. We also recently launched a new world engine coupled
with a continuously variable transmission (CVT) to further improve fuel economy and
reduce emissions of the all new Dodge Caliber. We will expand the application of this
technology to several additional new products starting later this year. We are also
working on further development of gasoline direct-injection which considerably enhances
fuel economy by closely monitoring fuel atomization.

Yet another alternative, and the one I wish to focus on in the remainder of my
testimonys, is the diesel engine. Modern diesels are only beginning to make inroads in the
light duty fleet in the U.S. Meanwhile, diesels account for nearly 50 percent of the new
car market in Europe and about two-thirds of the Chrysler and Jeep® vehicles sold in
Europe in 2005. Advanced diesel technology offers up to 30 percent better fuel economy
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and 20 percent lower CO2 emissions when compared to equivalent gasoline engines.
Modern, clean diesels are a technology that is available today and can help reduce our
nation's consumption of petroleum based fuels.

According to the EPA, if we had a light-duty vehicle population that was one-third
diesel, we'd save up to 1.4 million barrels of oil per day in the U.S. That's the amount of
oil the U.S. currently imports from Saudi Arabia. If Chrysler Group's diesel mix in the
U.S. were the same as it is in Europe, our CAFE would improve by three miles per
gallon!

Last year the Chrysler Group became the first North American-based manufacturer
to offer a modern diesel engine in the light duty vehicle market with our Jeep Liberty. By
the way, customer demand for the diesel Liberty exceeded our expectations. Sales are
almost twice our initial target.

Our sister company, Mercedes-Benz, and our competitor, Volkswagen, also offer
diesels here. We expect to see other manufacturers offering diesels in the U.S. in the not
too distant future as well. For 2006, DaimlerChrysler currently offers 5 models with
diesel engines—the Jeep Liberty, Dodge Ram 2500 and 3500 pickups, and Mercedes-
Benz E-320, ML-320, and R-320. In the next few weeks we will announce yet another
diesel product for the Chrysler Group.

Also in the 2006 calendar year, DaimlerChrysler will bring to this market the
cleanest and most fuel-efficient diesel technology in the world, called BLUETEC. We
introduced it in a Mercedes E-Class at the North American International Auto Show in
Detroit in January.

To give you a benchmark for performance, the Mercedes E320 full-size sedan,
powered by a six-cylinder diesel engine, will be the cleanest diesel in the world. It
delivers the torque of an eight-cylinder, 35 miles-per-gallon in real-world driving, and
has the potential to meet emissions standards in all 50 states. To meet these fuel economy
and stringent emission goals, it is essential that the low sulfur requirements for diesel fuel
set to become effective later this year, be maintained and not delayed.

While diesel technology alone can make big strides toward helping us meet our
national energy, environment, and security objectives, when you add biodiesel and other
biofuels, it gets really interesting. Biofuels represent a huge opportunity to reduce our
consumption of conventional petroleum-based fuel.

Designing more engines to run on biodiesel is a current objective at
DaimlerChrysler. Biodiesel fuel reduces emissions of diesel vehicles and lowers
petroleum consumption. Every Jeep Liberty diesel we build leaves the assembly plant in
Toledo, Ohio, fueled with B5 - a renewable fuel with a 5 percent biodiesel mix derived
from locally-grown soy beans. Beginning with our 2007 model year Dodge Ram, we will
endorse the use of B20—a 20 percent biodiesel mix—for use by our military, government
and commercial fleet customers. We believe that allowing our fleet customers to use fuel
made to the current military specification will help accelerate the development and
adoption of a national B20 specification for general use.

Biofuels reduce lifecycle greenhouse gas emissions, because the plants from which
they're derived absorb carbon dioxide from the atmosphere during growth. Biofuels also
reduce tailpipe emissions of particulates, carbon monoxide and hydrocarbons compared
with conventional diesel fuel. Biofuels also support the American agricultural economy.

To support this effort, we have teamed up with the Detroit-based nonprofit
NextEnergy, the nation's largest chain of biodiesel refiners, industry-leading suppliers,
and local universities to conduct much needed research and field testing. We even plan to
study the use of biodiesel crops as possible tools to remediate old brownfield sites.

One of the key enablers to broad acceptance of biodiesel is the establishment of a
national high quality B20 fuel specification. In order for manufacturers to produce, sell,
and warranty diesel vehicles for operation on biodiesel, we feel a national B20 standard is
critical to us and our customers. This standard is needed, and must be designed, to allow
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manufacturers to endorse B20 for all of their vehicles, including the millions of diesel
vehicles already on the road as well as the ones that will be built in the future.

Gas-ethanol flex-fuel is another option we need to revisit. Since 1998 the Chrysler
Group has provided to customers about 1.5 million minivans, cars, SUVs and pickup
trucks that are E-85 flex-fuel (a gas-ethanol mix) capable. Unfortunately, in the past,
virtually all of those vehicles ran on pure gasoline, due to the lack of an E-85 fuel
infrastructure. But flex-fuels can work, when government policy gets behind them and
encourages infrastructure development.

Our current product plan commits us to producing, by the 2008 model year, just
under 500,000 flexible fuel vehicles annually for our U.S. fleet. That's roughly 25 percent
of our production. If all of them operated on E-85 instead of gasoline, it would save 250
million gallons of petroleum per year—roughly the amount of oil we import from Libya
each year. In the same timeframe we will produce over 150 thousand diesels annually
that could operate on biodiesel if we have a suitable national B20 specification.

Incentives for the introduction of biofuels and E-85 FFVs should continue to help
reach the “critical mass” of vehicles on the road required to help spur the necessary fuel
infrastructure development. Biofuels are proof that at least part of the solution to our
energy, environment and national security issues can be homegrown.

We at DaimlerChrysler, and all of the other manufacturers represented here today,
are doing our part to improve existing technology, to accelerate the introduction of new
technologies, and to invest in the research necessary to deliver the long-term future
technologies America needs. However, the solution rests not just with auto industry
action. We need action from government policy makers, the fuels industry and ultimately
the American consumer. According to our computer models, full deployment of FFVs
operating on E-85, 10 percent ethanol in all conventional gasoline vehicles and full
penetration of 20 percent biodiesel, in both the light and heavy duty diesel fleets, would
lead to a reduction in U.S. demand for petroleum of 3.6 million barrels per day. We stand
ready to do our part.

Thank you for your attention; I would be pleased to answer any questions the
Subcommittee has.

MR. HALL. The Chair recognizes Mr. William Reinert, National
Manager, Advanced Technology Group, Toyota Motor Sales, USA.

MR. REINERT. Mr. Chairman, members of the committee, my name
is Bill Reinert, and I am National Manager, Advanced Technology for
Toyota. I want to thank you for inviting Toyota to participate in this
hearing and to provide our perspective on future technological
advancements for automobiles. Today, I will emphasize hybrid electric
and plug-in hybrid power trains.

Toyota recognizes that the competing priorities of energy security,
environmental concerns, and emerging fuels may reshape the
transportation and fuels market and may one day change customer
perspectives on vehicle choice. As you can see from the slide above,
today, we are seeing the emerging markets for biodiesel and tremendous
expansion of corn-based ethanol production. We are also beginning to
see previously overlooked hydrocarbon supplies such as tar sands and
very heavy crude products making significant impacts in the market. In
the coming years, our tremendous natural gas and coal reserve can be
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brought to the market from the Fischer-Tropsch process providing zero
sulfur diesel or gasoline.

We feel that our investments in hybrid development give us the
opportunity to use these new fuels and maximize their benefits. Toyota
believes there is no single fuel or technology that can solve all of
transportation’s needs. Simply put, there is no single silver bullet. That
is why we are pursuing multiple technology paths in our continuing quest
to reduce the impact of the automobile on society.

Key to our efforts is the ability to apply hybrid systems to any type
of power train without constraint from the type of fuel or propulsion
technology used. In other words, hybrids are a core technology for
Toyota. By combining battery energy storage with conventional power
trains, Toyota hybrid systems have the ability to greatly increase and in
some cases double the efficiency of any propulsion system, while
significantly reducing smog-forming emissions.

Some have characterized hybrid technology as an interim approach,
a bridge to fuel cells. In our view, this underestimates the value of the
hybrid system. The fuel cells we are now testing in the United States are
hybrid designs and in fact use many of the same components that are
found in today’s Prius. Since our introduction of the Prius in 1997,
Toyota’s cumulative global hybrid sales have exceeded 600,000 units.
Of this total, over 300,000 have been sold in the United States. Clearly
the American market is a key to our plans to expand our hybrid
technology. Currently, we offer five different hybrid models for sale in
the United States, with one additional model scheduled for launch in
2007. All auto manufacturers try to find the right combination of
features such as fuel economy, emissions, and power at the customer’s
value. But no matter how brilliant or appealing a product may be, it will
not succeed in the marketplace unless it is better in every respect than the
product it seeks to replace. That is why Toyota hybrid products reflect
customers’ preferences in each market segment in which they compete.

For instance, the Prius maximizes fuel economy while achieving
class average performance. The Lexus LS 600h will provide 12-cylinder
performance and class leading V8 fuel economy. And the 4-cylinder
Camry hybrid offers a combined EPA fuel economy value of 39 MPG,
while at the same time achieving V-6 performance. Importantly, hybrids
are saving fuel today using infrastructure. The application of hybrid
technology takes on different forms, and not all offer the same range of
benefits. Toyota designs are known as full or strong hybrid. This means
the battery and power electronic components of our design are the
primary influences on system efficiency and provide the benefits of
motor-assist and an all-electric EV range.
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We believe that as future technologies are developed, the benefits of
a strong hybrid approach will become even more pronounced. Evidence
of Toyota’s continuous development philosophy is the improvement in
Prius performance. During the 6 years since it was launched, fuel
economy has increased by over 30 percent. Our 0-to-60 mile-per-hour
acceleration time has dropped by 4.4 seconds, and already low emissions
were reduced even lower. These enhancements were primarily the result
of weight and size reductions in electrical components and steady
improvement in battery technology. We can foresee a time when we
offer a hybrid in every segment in which we compete. Over time the
cost and complexity of hybrid systems will be improved to the point that
a hybrid becomes a normal check-the-box power train option, just like 4,
6, and 8 cylinders are today. It is reasonable to expect that Toyota’s
global hybrid production could exceed 1 million units per year sometime
in the next decade.

Particularly interesting is the continuation of the lithium ion battery
technology. We hope that this will lead to low-cost lightweight batteries
with high-energy densities increasing the all electric range and the
efficiency of hybrid products even further.

We are aware of the enthusiasm in some quarters for plug-in hybrid
technology, and Toyota is investigating the idea of plug-in hybrid
designs because this type of approach may have merit in the future. We
believe that plug-in hybrids’ ability to successfully compete in the
marketplace to a large extent depends on the development of battery
technology that is lightweight, inexpensive, and durable. Many current
plug-in hybrid designs use deep-charge discharge cycles to improve their
all electric range. The data demonstrate that battery life is adversely
impacted by large swings in the state of charge. Battery management
systems in the Prius restrict state-of-charge swings to a carefully defined
level that is consistent with its long battery life. Successful plug-in
hybrid designs must carefully balance the desire for longer all-electric
range with cost and weight targets and the need to extend the lifetime of
the battery systems. And ultimately, as I said earlier, customers must
want the vehicle.

Mr. Chairman, I would be happy to answer any questions.

MR. HALL. All right. Thank you sir.

[The prepared statement of William Reinert follows:]
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PREPARED STATEMENT OF WILLIAM REINERT, NATIONAL MANAGER, ADVANCED
TECHNOLOGY GROUP, TOYOTA MOTOR SALES, USA, INC.
Mr. Chairman and members of the committee, my name is Bill Reinert and | am
National Manager, Advanced Technology for Toyota. | want to thank you for
inviting Toyota to participate in this hearing and to provide our perspective on
technology advancements on future automobiles within the mid-to-long term, with

a particular emphasis on hybrid electric powertrains.

Toyota recognizes that the competing priorities of energy security, environmental
concerns and emerging fuels may reshape the transportation fuels markets and,

may one day, change customer perspectives on vehicle choice.

Today, within the United States, we can see emerging markets for biodiesel and
the tremendous expansion of comn based ethanol production. We are also
beginning to see previously overlooked hydrocarbon supplies, such as tar sands

and very heavy crude products, making significant impacts on the market.

Fuels from abundant natural gas and coal reserves that are produced from the
Fischer Tropish process may one day replace significant amounts of the

petroleum we depend upon today.

We feel that our investments in hybrid development give us the opportunity to
use these new fuels and maximize their benefits, especially during the time when

production may be limited.
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Expanded production of some alternative fuels may face land or water use
limitations. Fuels produced by gas-to-liquids and coal-to-liquids may have water
quality and CO; limitations. As alternative fuels replace increasing amounts of
petroleum products, our consideration must also include methods to mitigate

impacts to local eco-regions.

Advanced farming methods and the development of ethanol from cellulosic
processes or from algae fed by CO. sequestered from coal fired power plants
may eliminate many concerns. We are confident that in each of these instances
technological developments can lead to sustainably-produced low-carbon or

renewable fuels and reductions in oil imports.

Sustainable Transportation

Hybrid Technology

Toyota believes that there is no single fuel or technology that can solve all of
society’s transportation needs. Simply put, there is no single silver bullet. This is
why Toyota is pursuing multiple technology paths in our continuing quest to

reduce the impact of the automobile on society.
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Key to our efforts is the ability to apply hybrid systems to any type of powertrain
without constraint from the type of fuel or propulsion technology used. In other

words, hybrids are a core technology for Toyota.

By combining battery energy storage with conventional powertrains, Toyota's
Hybrid Synergy Drive system has the ability to greatly increase and, in some
cases, double the efficiency of any propulsion system, while significantly

reducing smog-forming emissions.
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Fuel Economy of Hybrids vs. Class Average
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Some have characterized hybrid technology as an interim approach, a bridge to

fuel cells. In our view, this underestimates the value of the hybrid system. The

Hybrid Design Used in Fuel Cell Vehicle

ybrid Vehicle (Pri

fuel cell vehicles Toyota is now testing in the United States are hybrid designs

and, in fact, use many of the same components that are found in today’s Prius.
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Since our introduction of the Prius in 1997, Toyota's cumulative global hybrid
sales have exceeded 600,000 units. Of this total, over 300,000 have been sold

in the United States.

Total Toyota Hybrid Sales

700,000

= Cumulative Global
600,000 {---— 0= Cumulative US

CY1997  CY1998 CY1999  CY2000 CY2001 CY2002 CY2003 CY2004 CY2005 Q12008

Currently, Toyota has five different hybrid models on sale in the United States,
with one additional model, the Lexus LS 600h scheduled for launch in 2007. As
can be seen in the chart above, the U.S. market contributes significantly to our

global hybrid sales.

All auto manufacturers try to find the right combination of features, such as fuel
economy, emissions, and power that customers value. No matter how brilliant or
appealing a product may be, it will not succeed in the marketplace unless it is
better in every respect than the product it seeks to replace. This is why Toyota’s

hybrid products reflect the customer preferences in each market segment in
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which they compete. In all instances, with performance equalized, hybrids offer a

superior combination of low emissions and higher fuel economy.

For instance, the Prius maximizes fuel economy, while achieving class average
performance. The Lexus LS 600h will provide 12-cylinder performance and class
leading V-8 fuel economy. And the 4-cylinder Camry Hybrid offers a combined
EPA fuel economy label value of 39 mpg, while at the same time achieving 187

horsepower.

Importantly, hybrids are saving fuel today using existing infrastructure.

As more hybrid products enter the market, the balance between fuel economy,
emissions and performance may shift and evolve over time as market forces
change. Total cumulative sales by all manufacturers in the United States will
soon exceed 500,000 units and further models are planned. In addition to the
Toyota products that are already in the market or planned, 12 other models from

other manufacturers are in the planning process or already on the market.

The application of hybrid technology takes different forms and not all offer the
same range of benefits. Toyota’s designs are known as a full or strong hybrid.
This means the battery and power electronic components of our design are the
primary influences on system efficiency and provide the benefits of motor assist

and an all-electric vehicle (EV) range. We believe that as future technologies
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are developed, the benefits of a strong hybrid approach will become even more
pronounced.

Application of Hybrid Technology

1
Definition  Application of Hybrid Technology: Hybrid

|
Function Stop & Go . Super Eco-Ru

Full/Strong

EV Drive
Motor Assist
Regenerative Braking

Engine Stop

Voltage Low Voltage High Voltage

Moving forward, we can easily see the results of Toyota's continuous
development philosophy by examining the improvement in the Prius performance

during the six years since it was launched.

Prius History
Model Years 1998-2000 * 2001-2003 2004-
City Label FE 43 52 60
Highway Label FE 41 45 51
Combined Label FE 42 48 55
0-60 Acceleration 14.5 12.5 10.1
Emissions LEV SULEV AT-PZEV
Size Class Subcompact Compact Midsize
* Japan only

We have increased the combined label fuel economy of the Prius by over 30
percent, improved the 0-60 mph acceleration by 4.4 seconds, and steadily

reduced the already low emissions. These enhancements are primarily the result
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of reductions in weight and size of electrical components and steady

improvement in battery technology.

As a direct result of this approach, we can foresee a time when we offer a hybrid
in every segment in which we compete. Over time, the costs and complexity of
hybrid systems may be improved to the point that a hybrid becomes a normal
“check the box” powertrain option, just like four, six and eight cylinders are today.
Under these conditions, it is reasonable to expect that Toyota’s global hybrid
production could exceed 1 million units each year some time early in the next

decade.

Particularly interesting is the continuing development of lithium-ion battery
technology. We are hopeful this will lead to low-cost, light-weight batteries with
high energy densities, providing the ability to increase the all-electric range and

efficiency of hybrid products incorporating full or strong hybrid approaches.

Plug-In Hybrids

We are, of course, aware of the enthusiasm in some quarters for plug-in-hybrid
(PHEV) technology. The Prius, with its inherent advantages of a strong hybrid

design, has been the candidate of choice for many early aftermarket conversions.
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source:Christian Rosenkranz ( VARTA) “Plug-in Hybrid Batteries” EPRI workshop at EVS20
Among other promising technologies, Toyota is investigating the idea of PHEV
designs. In the future, this type of approach may have merit. We believe that
PHEV’s ability to successfully compete in the market to a large extent depends
on the development of battery technology that is lightweight, inexpensive and

durable.

There are other challenges to be met in the development of PHEVs. Many
current PHEV designs use deep charge/discharge cycles to improve their all
electric range. As we can see from the above data, battery life is adversely
impacted by large swings in the state-of-charge (SOC). Battery management
systems in the Prius restrict SOC swings to a carefully defined level that is
consistent with its very long battery life. Successful PHEV designs must carefully
balance the desire for longer all-electric range with cost and weight targets and

the need to extend the lifetime of the battery system.
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Hydrogen Fuel Cell

Our ultimate goal is to produce technologies that can eliminate vehicle emissions
and greatly enhance energy security. That is the role of the hydrogen fuel cell
and why Toyota considers it one of our key technologies for development. Fuel
cell vehicles offer the promise of unparalleled operational efficiency, |6ng driving
range and a diversity of fuel sources. Although substantial progress is being
made in developing this technology, the promises offered by a hydrogen

economy must wait until sometime in the future to be fulfilled.
Conclusion

In closing, we believe that as new technologies are considered, three conditions

must be satisfied before they can successfully enter the market:

1. All technical challenges must be met. The end product must offer
advantages not provided by the product it seeks to replace and the
emerging technology must be competitive in all traditional areas of
evaluation.

2. Society must be prepared. For alternative fuels this means, at a minimum,
development of fuel production and delivery systems that proceed at pace

with market driven introductions of advanced technology. In the case of

10
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grid connected technologies, this may mean the development of low

carbon electrical generation plans. In every instance this requires

education and outreach programs that inform and prepare consumers.
3. Market conditions that signal to consumers the movement to alternative

technology is real and enduring.

Unless all of the conditions listed above are met, it is unlikely that any new

technology can successfully replace its traditional competitor.

With regard to our transportation systems, the next few years will be challenging
as new technologies and fuels begin to make substantial inroads into traditional
markets. The challenges of geopolitics, energy security and environmental
awareness will broadly impact this situation. Toyota strongly believes that our
hybrid technology provides the fundamental basis necessary to capitalize on the

various promises that are being offered.

11
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The Chair now recognizes Elizabeth Lowery, Vice

MR. HALL.
President, Public Policy Center, General Motors.

you for 5 minutes.

You are recognized

Good afternoon, my

name is Elizabeth Lowery and I am Vice President for Environment and

MS. LOwERY. Thank you, Mr. Chairman.

I am pleased to be able to speak to you

today regarding GM’S near and longer-term plans for development and

implementation of advanced technologies into our future vehicles.

Energy for General Motors.
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GM has always been a leader in the development and use of
technologies in vehicles. From the move away from hand-cranked
starters, to the highly successful catalytic controls for vehicle emissions,
to efforts to produce an innovative electric vehicle in the 1990s, GM has
been instrumental in implementation of advanced technologies. Today,
we are continuing to focus on ways to advance vehicle fuel economy,
safety, and emissions. And GM is leading in all of these activities. We
have a plan to address both the needs of our customers and the critical
public policy issues facing us. This plan includes near-term steps, such
as continuing to make improvements to today’s internal combustion
engines and transmissions and increased E-85 flex-fuel capability;
mid-term steps, such as more affordable and flexible hybridization of
vehicles; and long-term steps such as fuel cells powered by hydrogen.

The answer to today’s energy issues is not simple. And we believe
that all of these technologies play an important role in America’s energy
future.

Today I am here to speak about our work in two particular areas,
E-85 capable vehicles and hydrogen fuel cells. GM is leading the effort
on flex-fuel vehicles capable of running on gasoline or E-85 ethanol.
These vehicles offer a choice to consumers, a choice that has significant
energy and economic benefits. Ethanol is renewable and, in high
concentration blends, helps reduce greenhouse gas emissions. As E-85 it
helps reduce U.S. dependence on petroleum, diversifies our sources of
transportation fuel, and reduces smog-forming emissions.

Ethanol usage provides great opportunity for the domestic
agriculture industry and should help spur new job growth in other areas.
Until last fall, there was limited interest in the development of ethanol as
an alternative fuel, but when gasoline prices spiked in the aftermath of
the hurricanes that devastated the Gulf Coast, ethanol became more
visible, and GM recognized an opportunity to become part of the
solution.

Earlier this year, General Motors launched a national advertising
campaign beginning with the very visible 2006 Super Bowl hosted in our
own home city of Detroit. After the Super Bowl we continued through
the 2006 Winter Olympics, including launching our “Live Green, Go
Yellow” Web site. Traffic to that Web site quickly rose to the millions
as consumers wanted to know more about E-85, GM flex-fuel vehicles,
and station location. But that was just the beginning.

With nearly 2 million E-85 capable vehicles already on the road and
a plan to offer 14 separate E-85 capable models in 2007, we wanted to
make sure our customers knew when they were getting this flex-fuel
capability. So GM launched a labeling effort that included an external
badge on the vehicle, noting its flex-fuel capability and a yellow gas cap
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to remind customers that their vehicle is capable of running on E-85
ethanol. We have also embarked upon several significant partnerships to
increase the availability of the ethanol fueling infrastructure.

Most recently, GM partnered with Meijer, Clean Fuel USA, the State
of Michigan, and the State of Indiana to work toward approximately 40
new retail outlets. We have previously announced similar partnerships in
California, Illinois, Minnesota, and Texas, working with a variety of
energy companies, State agencies, and distribution outlets. For the U.S.,
the growth of the ethanol industry raises enormous potential for
displacing gasoline consumption in the transportation sector. If all of the
5 to 6 million flex-fuel vehicles on the road today were fueled using
E-85, the U.S. could offset the need for 3.6 billion gallons of gasoline
annually. And for the individual consumer, regularly filling a 2007
Chevrolet Tahoe with E-85 would displace the use of over 600 gallons of
gasoline each year. These are impressive numbers so they need to find
ways to increase availability of E-85 in the marketplace.

Looking to the long term, General Motors has placed very high
priority on fuel cells and hydrogen as a power source and energy carrier
for automobiles. To accomplish this, GM’s fuel-cell program has
focused on lowering costs, and increasing reliability of the fuel-cell
stacks. Demonstrating the promise of the technology through validation
programs and collaborating with other parties on the infrastructure issues
that need to be addressed. We have made significant progress in several
of these areas.

In the last 6 years, we have improved fuel-cell power density by a
factor of 7, while enhancing efficiency and reducing the size of our
fuel-cell stack. We have significantly increased fuel-cell durability,
reliability, and cold-start capability. We have developed safe hydrogen
storage systems that approach the range of today’s vehicles. We have
made significant progress on cost reductions through technology
improvements and system simplification. With respect to collaboration,
we are working with key partners on virtually every aspect of fuel-cell
and infrastructure technology.

The FreedomCAR and Fuel Partnership, managed through the U.S.
Department of Energy, has proven to be an important forum for
addressing these issues and challenges. Clearly, huge challenges remain.
Reliability of the fuel-cell stacks and storage of the hydrogen on board
the vehicle must be resolved to draw American consumers to these
vehicles. And the fueling infrastructure must be available so the owners
of these vehicles have no concerns about where to get the hydrogen.

In conclusion, there is no one single solution to the challenges we
face. We are concentrating our energies on a number of different fronts
and believe that many of these technologies will coexist in the
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marketplace. General Motors has a rational advanced technology plan
that goes from near term, focused on alternative fuels like E-85 ethanol,
to long-term hydrogen-powered fuel cells. We are executing that plan.
All of these will help to simultaneously reduce U.S. energy dependence,
remove the automobile from the environmental debate and stimulate
economic and jobs growth.

Thank you for your attention and I am happy to answer questions.

MR. HALL. Thank you Ms. Lowery.

[The prepared statement of Elizabeth Lowery follows:]

PREPARED STATEMENT OF ELIZABETH LOWERY, VICE PRESIDENT, PUBLIC POLICY CENTER,
GENERAL MOTORS

Good afternoon. My name is Elizabeth Lowery and I am Vice President for
Environment and Energy in the GM Public Policy Center. I am pleased to be able to
speak to you today regarding GM’s near and longer term plans for development and
implementation of advanced technologies into our future vehicles.

GM has always been a leader in the development and use of technologies in
vehicles. From the move away from hand-cranked starters--to the highly successful
catalytic control technology for vehicle emissions--to efforts to produce an innovative
electric vehicle in the 1990s, GM has been instrumental in the implementation of
advanced technologies.

Today, we are continuing to focus on ways to advance vehicle fuel economy, safety
and emissions. And GM is leading in all of these activities. We have a plan to address
both the needs of our customers and the critical public policy issues facing us. This plan
includes near term steps, such as continuing to make improvements to today’s internal
combustion engines and transmissions and increased E-85 flexfuel capability; mid-term
steps, such as more affordable and flexible hybridization of vehicles; and long-term steps,
such as fuel cells powered by hydrogen. The answer to today’s energy issues is not
simple, and we believe that all of these technologies will play an important role in
America’s energy future.

Today, I am here to speak about our work in two particular areas — E-85 capable
vehicles and hydrogen fuel cells.

GM is leading the effort on flexfueled vehicles capable of running on gasoline or E-
85 ethanol. These vehicles offer a choice to consumers--a choice that has significant
energy and economic benefits. Ethanol is renewable and, in high concentration blends,
helps reduce greenhouse gas emissions; as E-85 it helps reduce U.S. dependence on
petroleum, diversifies our sources of transportation fuel, and reduces smog-forming
emissions. Ethanol usage provides great opportunities for the domestic agriculture
industry and should help spur new job growth in other areas.

Until last fall there was limited interest in the development of ethanol as an
alternative fuel. But when gasoline prices spiked in the aftermath of the hurricanes that
devastated the Gulf Coast, ethanol became more visible and GM recognized an
opportunity to become part of the solution. Earlier this year, General Motors launched a
national advertising campaign, beginning with the very visible 2006 Super Bowl, hosted
in our own home city of Detroit. After the Super Bowl, we continued through the 2006
Winter Olympics, including launching our “Live Green, Go Yellow” website. Traffic to
that website quickly rose to the millions--as consumers wanted to know more about E-85,
GM flexfuel vehicles and station locations.

But that was just the beginning. With nearly two million E-85 capable vehicles
already on the road and a plan to offer 14 separate E-85 capable models in 2007, we
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wanted to make sure our customers knew when they were getting this flexfuel capability.
So, GM launched a labeling effort that included an external badge on the vehicle noting
its flexfuel capability and a yellow gas cap to remind customers that their vehicle is
capable of running on E-85.

We have also embarked upon several significant partnerships to increase the
availability of the ethanol fueling infrastructure. Most recently, GM partnered with
Meijer, CleanFuelUSA, the State of Michigan and the State of Indiana to work toward
approximately forty new retail outlets. We have previously announced similar
partnerships in California, Illinois, Minnesota and Texas--working with a variety of
energy companies, state agencies, and distribution outlets.

For the U.S., the growth of the ethanol industry raises enormous potential for
displacing gasoline consumption in the transportation sector. If all of the 5 million
flexfueled vehicles on the road today were fueled using E-85, the U.S. could offset the
need for 3.6 billion gallons of gasoline annually. And for the individual consumer,
regularly filling a 2007 Chevrolet Tahoe with E-85 would displace the use of over 600
gallons of gasoline each year. These are impressive numbers, so we need to find ways to
increase availability of E-85 in the marketplace.

Looking to the long-term, General Motors has placed very high priority on fuel cells
and hydrogen as the power source and energy carrier for automobiles. To accomplish
this, GM’s fuel cell program is focused on lowering cost and increasing reliability of the
fuel cell stacks, demonstrating the promise of the technology through validation programs
and collaborating with other parties on the infrastructure issues that need to be addressed.
We have made significant progress in several of these areas:

e In the last six years, we have improved fuel cell power density by a factor of
seven, while enhancing the efficiency and reducing the size of our fuel cell
stack.

e  We have significantly increased fuel cell durability, reliability, and cold start
capability.

e  We have developed safe hydrogen storage systems that approach the range of
today’s vehicles.

e We have made significant progress on cost reduction through technology
improvements and system simplification.

With respect to collaboration, we are working with key partners on virtually every
aspect of fuel cell and infrastructure technology. The FreedomCAR and Fuel Partnership,
managed through the U.S. Department of Energy, has proven to be an important forum
for addressing these issues and challenges.

Clearly huge challenges remain. Reliability of the fuel cell stacks and storage of the
hydrogen on board the vehicle must be resolved to draw American consumers to these
vehicles. And the fueling infrastructure must be available so that owners of these
vehicles have no concerns about where to get the hydrogen.

In conclusion, there is no one single solution to the challenges we face. We are
concentrating our energies on a number of different fronts, and believe that many of these
technologies will coexist in the marketplace. General Motors has a rational advanced
technology plan that goes from near term, focused on alternative fuels like E-85 ethanol,
to the long term hydrogen-powered fuel cells. We are executing that plan. All of these
will help to simultaneously reduce U.S. energy dependence, remove the automobile from
the environmental debate, and stimulate economic and jobs growth.

MR. HALL. The Chair recognizes the presence of a long-time
Chairman of the Committee on Energy and Commerce, Mr. Dingell.
Would you care to make an opening statement, or do you want to put one
in the record?
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MR. DINGELL. Mr. Chair, you are most gracious. Thank you. I
would just like to welcome the distinguished panel here. Thank you for
being here. This is very helpful to us. It is a privilege to see you. I have
a number of friends down there in the well and I am delighted that they
are here with us. Thank you Mr. Chairman.

MR. HALL. All right. The Chair notes that there is a vote on the
floor, we have two votes. What do you think?

MR. SHIMKUS. We can get two people done.

MR. HALL. Okay. All right.

With that, I will ask some questions then. Thank you.

I, along with Chairman Barton, am interested in this question, and I
am sure Gene Green, if he is here--most of us from Texas--and the
Ranking Member here, Mr. Ross, who has great interest in Texas as his
neighbor from Arkansas. But Texas has a unique confluence of
automobile manufacturers, petrochemical industry infrastructure, oil and
natural gas reserves, recoverable oil reserves, with the potential for
carbon sequestration, nuclear power production, windfalls, and,
importantly, 1,000 miles of existing hydrogen pipeline. And I
understand that there is a coalition working toward the goal of
large-scale hydrogen production, but there are no DOE hydrogen
products that I am aware of in the State of Texas.

So, Secretary Karsner, can you tell me why DOE has not chosen to
take advantage of the natural resources and infrastructure we have got in
Texas? Doesn’t it make sense to focus R&D efforts in the areas that can
best support them? It is kind of a pro-Texas question.

MR. KARSNER. Mr. Chairman, as someone who has spent most of
his life growing up in Texas, I don’t have the answer to that, but I can
assure you [ will find out ambitiously.

MR. HALL. Thank you. Talk to Mr. Bodman about it. He is a great
Secretary of Energy, and just sensible and kind and generous. I know he
is probably going to put one in Texas, and we want one there.

MR. KARSNER. [ know that would make my folks happy. I will do
that.

MR. HALL. Allright. Let’s see. Again, to Mr. Karsner. [ know that
DOE is involved in pushing flex-fuel vehicles and the rollout of fuels
that can run those vehicles, including E-85. Are you getting the support
you need from the automakers on the rollout of the flex-fuel vehicles?

MR. KARSNER. Mr. Chairman, I have only been in this job for about
6 weeks and I can tell you that very few things occupy my time more
than dialoguing with the automakers on that question. Secretary Bodman
has tasked me quite deliberately on that issue, and, in fact, my first trip
within 24 hours of joining DOE was to Detroit to put out that message
and call for cooperation. I am happy to report that for the most part, we
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are receiving good response from the automakers, particularly the
members of the U.S. Car and FreedomCAR Coalition. We received that
cooperation in varying degrees at various levels at various times, but it is
proceeding forward and we do believe on a voluntary basis the
automakers are taking their responsibilities quite seriously and engaging
the Administration on ways that they could accelerate the rate of market
penetration for flex fuel.

MR. HALL. And you are encouraging them.

MR. KARSNER. We are encouraging them.

MR. HALL. You are pushing them.

MR. KARSNER. [ think that would be accurate to characterize it that
way, Sir.

MR. HALL. All right. Ms. Lowery, what is the future for fuel-cell
vehicles? How do you see them evolving over the next 5 years, and the
next 10 years?

Ms. LOWERY. Well, I think there is a bright future for fuel-cell
vehicles. There is a lot of work that needs to be done with respect to the
hydrogen infrastructure, as well as the work that is being done through
FreedomCAR and Freedom Fuel. We have an aggressive goal at General
Motors to get the fuel-cell stack competitive with the internal combustion
engine with respect to durability and reliability and all the important
features of today’s engines. And we have that in the 2010 time frame.
And then in the next decade after that, we will look at production and the
volume, with the development of the hydrogen economy.

MR. HALL. I thank you. At this time I will let the Ranking Member
ask questions, if you like, Mr. Ross.

MR. RoSS. I have got quite a few, so you may want to tell me when
we need to go vote, Mr. Chairman.

MR. HALL. When I go like that.

MR. RossS. We will be back, I take it, after votes, Mr. Karsner, is
that right?

MR. KARSNER. Yes, sir.

MR. RosS. At the beginning of your testimony today, you
mentioned the President’s biofuels initiative and its goal to make
cellulosic ethanol cost competitive by--what? 2012?

MR. KARSNER. Correct, sir.

MR. ROSS. Can you elaborate on the specific details within this
initiative and how you plan to achieve that goal?

MR. KARSNER. Right now, cellulosic ethanol at today’s prices, some
could argue at the point of production, might be competitive. It is $2.25
and some odd cents. The program itself is designed to bring that number
down by more than half, and it has a targeted goal of $1.07. In fact,
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arguably, depending on the work that is done with the various feed
stocks, it could be brought down more than that.

What really needs to occur between now and 2012 and what we are
seeking to do at the fastest possible rate is to put up commercial-scale
facilities and to measure how these interactions will work in real time.
To that end, a solicitation for a cost share, as stipulated in the EPACT,
has been put out by the Department; and the office has received in excess
of 60 responses by private-sector participants and consortia seeking to be
involved in putting up a commercial-scale facility based on different feed
stocks in different geographic locations.

We are also seeking to work with those partners to see what their
eligibility might be for financially structuring loan guarantee programs
for those commercial facilities.

So that is what needs to occur in order to bring down the cost by
2012.

MR. RoOSS. The Energy Policy Act of 2005 established an integrated
biorefinery demonstration grant program.

MR. KARSNER. Correct.

MR. ROSS. I believe for the next 12 months for all of America, there
is going to be a hundred million dollars in grant money available.

MR. KARSNER. That is right.

MR. ROSS. Roughly a third of what we spend in the next 24 hours in
Iraq.

MR. KARSNER. I don’t know about that.

MR. ROSS. Yeah, well it is $279 million a day that goes to Iraq, and
we are going to spend a hundred million over the next 365 days basically
for, you know, basically to fund a biorefinery demonstration grant
program. So, basically, what we spend in Iraq in 8 hours is what we are
going to spend in the next 365 days, trying to advance biorefinery. So
we do a lot of talk in this town about alternative renewable fuels, but we
really don’t put our money where our mouth is.

My deal is this, that the program was created, as I understand it, to
spur the development and implementation of a multifunctional
commercial scale biorefinery. Legislation didn’t specifically state that it
needed to be built in Arkansas, but it does. I understand that the
Department of Energy has released a notice of public interest in OPI and
begun receiving applications from interested parties, such as Potlatch.

Can you tell me the status of this program, what other programs or
initiatives is DOE pursuing to develop biorefineries in the United States?

MR. KARSNER. The status of that program is, as I referred to in an
carlier answer, that we have received in excess of 60 responses that are
currently being evaluated and that I believe the next significant milestone
is August 10, which is the deadline for submissions.
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I could report back with fuller details of what would happen
procedurally after those initial submissions on August 10, but what I can
tell you in the short time since I have been aboard is that we are also
looking with those same partners who have made submissions to see
whether we could save them from having to create the same workload
twice and expand our efforts to reach them with the loan guarantee
programs that are also available in the EPACT.

MR. ROss. I would be very interested in personally following up
with you after the August--

MR. KARSNER. Happy to do that.

MR. ROSS. --date that you mentioned, and I appreciate you doing
that.

MR. KARSNER. Thank you so much, sir.

MR. R0OSS. Mr. Chairman, I have 31 seconds left. Do we need to go
vote or what do you want me to do here?

MR. HALL. I think we might recess for 15 minutes. You think we
can be back in that time?

All right. At ease for 15 minutes. We will be back.

You know, used to be a store in my hometown that had--during the
Depression, when he couldn’t afford to miss a sale, he had a sign on his
door when he would go for coffee, said “Going across to the cafe for a
coffee, be back in 5 minutes. Been gone 3.” That is one way of doing it.

[Recess.]

MR. SHIMKUS. [Presiding.] If I can have folks take their seats. And
for their time and our time, we will get started.

Really, it is in the best interest of all of us that we move
expeditiously, because you never know votes around here, never know
how long they will keep you waiting. So Members can get their
questions when everybody is around. We appreciate your patience, and |
will begin to recognize myself for 5 minutes or until someone else comes
back. Maybe I will have longer, pretty good deal.

Mr. Karsner, my understanding is that your office has conducted
important research showing that vehicles burning biodiesel fuel blends
generate lower levels of the other pollutant NOXx, nitrous oxide--nitrogen
oxide, excuse me--than vehicles burning exclusively petroleum diesel.
You mentioned this in your testimony. Have you discussed the research
with EPA policymakers?

MR. KARSNER. I am sorry. Have we discussed the--forgive me.

MR. SHIMKUS. This research and your numbers with our friends at
the Environmental Protection Agency.

MR. KARSNER. Yes, sir, we have. In fact, we are collaborating with
the EPA now to clarify the differences with the respective findings.
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Fundamentally, we believe that the differences are related to
differences in testing protocols; and, thus far, our conversations had led
us and the EPA to believe that the future certification testing ought to be
done more in the fashion that is being conducted in our national
laboratories in real time, with the engines inside the trucks themselves, as
opposed to outside of them on the bed.

MR. SHIMKUS. So it is your impression the two agencies will come
to some agreement on how we do this testing and what is really the base?

MR. KARSNER. Yes, sir. I believe the collaboration is moving that
way.

MR. SHIMKUS. Also, on the Office of Energy Efficiency and
Renewable Energy, I know that is your arena, but I would be interested
to hear your thoughts on coal-to-liquids--as I said in my opening
statement--technology and what the Department might be doing for the
advancement of its use.

MR. KARSNER. I appreciate that, sir.

As you mentioned, it actually belongs to my colleague, Jeff Jarrett,
in the Office of Fossil Energy, but personally I can tell you that we in the
Department--across the Department encourage the use of coal-to-liquids
use and, in fact, anything that can cleanly accelerate the domestic
installation of alternative fuel production capacity.

Specifically in my office, Energy Efficiency and Renewable Energy,
we conduct testing of how those fuels might burn and burn well into the
engines and into the fleet. So that is very promising; and it is a
promising fuel that, in fact, enhances the cetane, is sulfur free, and can
blend readily with conventional diesel. So we are encouraging its use
and its acceleration as an alternative domestic fuel.

MR. SHIMKUS. Thank you.

And the great thing about the technology--and technology, as you all
know in your business, can increase over the years, but the basic premise
of this refinery technique was developed in the late 1920s, and so you
have workable refineries out there now. So it is building on that. It is
not inventing a whole new process from the bench top all the way up,
and that is why I am very excited about it with our great coal reserves in
this country.

For the car manufacturer folks, I am pleased with where we have
progressed on the flexible fuel vehicles from--and now the major
marketing campaigns that you all are involved with I think is great.

I do drive a Ford Explorer in my district. We do have 20 fueling
stations in my district alone; and, of course, Illinois is a big ethanol State,
as lowa and those were their first showing, showing up.

Can you tell me what you are trying to do and encouraging and
maybe investing on the facilities? I know, Ms. Cischke, you mentioned
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fueling stations, fueling stations and inability in a lot of parts of the
country to have it. Is there any focus you all are doing to try to
encourage retail locations?

Ms. CISCHKE. Yes. We have partnered with VeraSun Energy,
which is the number two ethanol producer in the country, and we are
working on developing a corridor in the Midwest to increase the number
of fueling stations so somebody could drive from Chicago to St. Louis
and on without having to do anything but fuel with E-85.

So we think that there is a real focus on putting it in the Midwest
where there is a lot of the corn and other things. So we can heighten
people’s awareness as we are working with our partners, BP and other oil
companies, to encourage them to also invest. We do think this is going
to take the oil industry’s support as well as the ethanol producers.

MR. SHIMKUS. Thank you.

Does anyone else want to add? Ms. Lowery?

MS. LOWERY. Sure. We have what is called the West-East Coast
strategy, working on different State initiatives to encourage more fueling
stations in different locations. So we have a project in California, we
have a project in Illinois with Gas City and VeraSun, and we have
decided that each of the States, if we can get some competition and grow
the gas stations beyond just in the Midwest, E-85 ethanol will have a lot
more success. So we are doing our part to encourage that with marketing
efforts and bringing people to the stable.

MR. SHIMKUS. Thank you.

We have been tricked. So they just called me back to vote. I am
going to ask a few more of my questions and then I will--unless someone
jumps in back, we will recess and--I told you. You have to get it when
you can.

I want to just make this point clear, and there is a lot of debate about
the cost of E-85 refueling stations, and I know that people are looking for
a lot of investment credits or help from the Federal government. I am
telling you, the stations that we have employed in my district are mostly
independent stations, and you know what the cost is? Zero.

Because what they do is they take the low-selling tank that they have
in place right now, and most of that is 10 percent ethanol, and they drain
it. They fill it with E-85, and they slap a sticker on the pump, and, voila,
they are selling E-85 fuel out of a retail location.

So I get a little frustrated with some of the folks--especially the
major energy refinery companies--that are moaning and groaning about
the cost of--actually, the retail location. I personally say it is a bunch of
hogwash, and they need to step up to the plate because of all the great
benefits that you are doing now and what is being done on the refinery
end.
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So, with that, if I hope to make this vote, I had better start walking
over, so | recess this hearing.

[Recess.]

MR. HALL. [Presiding.] They had a little mix-up. They didn’t just
have one vote over there. They had two votes.

I am watching the floor right now to see what they are doing and
what they are going to do. They start making speeches again, and as
soon as we get someone else in here, there will be others that will
probably want to ask you something. I hate to hold you, but give them
about another 10 minutes, and I think they will amble in here.

[Recess.]

MR. HALL. Okay. I know the questions that a lot of the others are
going to ask. When they get in here, I will yield them time, and then I
will take it away from them.

Mr. Reinert, what is the breakthrough technology we have been
waiting for when it comes to batteries?

MR. REINERT. Well, I certainly hope, Mr. Chairman, that it is
lithium ion batteries. They have the ability to be very lightweight.

Obviously, we have a materials problem with nickel. It is very high
on the commodity markets. So we hope lithium ion technology is going
to be a near and a mid-term solution. There are obviously some issues
with lithium. It is a substance of concern, and we are not quite there with
our cost targets and our PHEV targets, but we are fairly confident this
will be very rapidly developed.

MR. HALL. I thank you.

Ms. Morrissett, what is the future for diesel and lean-burned diesel
machines in vehicles? How do you see them evolving over the next 5
years or maybe the next 10 years?

MS. MORRISSETT. DaimlerChrysler, we see large growth in diesels
and, in particular, biodiesels in the next 5to 10 years. I announced to
you today a few of the additional vehicles that we are adding, with some
announcements coming in the next few weeks, but we see the growth
over years.

Today, almost 50 percent of the market in Europe is diesel, and
Chrysler products are two-thirds diesels in Europe. As you see fuel
prices increasing, as you see customer demands for smaller engines, like
you have in Europe, the things that you see are diesels that offer good
performance in small packages. They have the torque and the towing
capabilities in a smaller engine than you would see in gasoline.

If you look at J.D. Power numbers, J.D. Power predicts that we are
going to go from about 4 percent of the products you see today to 7 to
15 percent in 2015.
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That is just, you know, somebody else’s thoughts. I really can’t
predict beyond that.

MR. HALL. Okay. I can’t tell you who wants these questions asked,
but they are questions that various members of the group had marked to
ask, and I have got the gauge here.

So, Ms. Lowery, this is a very interesting question, and I don’t know
why I didn’t think of it. I used to be in the aluminum business that sold
parts for aviation. The goal was to have stronger material with less
weight for the vehicle. If you could knock off some weight, well, you
had really a breakthrough. So utilizing some materials such as carbon
fiber seems to be an excellent way to reduce the weight of a car without
compromising safety. Ms. Lowery, how expensive is it to create a car
from carbon fiber materials, and how would that translate to the cost of
the vehicle?

Ms. LOWERY. Well, your reference to aviation is a legitimate one,
given that a lot of the lightweight materials are in the aviation business.
The automobile business is a little more robust with respect to all the
different requirements and all the vehicles on the roads with respect to
safety issues. So GM is looking at a lot of the lightweight materials. We
have some of the leading experts in the business, and we are also
working with a lot of the research institutes on lightweight materials.

I don’t know the specifics with respect to the costs. I just know
those materials are more expensive, but we are all looking at those kinds
of materials in order to be able to get better fuel economy and not do
anything with respect to safety issues.

MR. HALL. That is a real good subject for them to be upgrading,
though, because it makes so much sense.

Mr. Karsner, do you think legislation is necessary to direct the
Secretary of Energy to carry out a program of research development
demonstration and commercial application for plug-in hybrid electric
vehicles and electric drive transportation technology?

MR. KARSNER. [ am not sure about the content of any new
legislation. I think we have sufficient legislation on the books to move
us that way, and it is integral to the President’s Advanced Energy
Initiative and the programming currently under way at the Department of
Energy.

So plug-in hybrids are at the center of our agenda of research and
development as was alluded to in the earlier answer, particularly with the
focus on enhancing and bringing to market at a more rapid rate lithium
ion technology.

MR. HALL. Well, what is the soonest we will have the infrastructure
in place to support large fleets of hydrogen-powered vehicles?
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MR. KARSNER. I am sorry. Did your earlier question ask about
hydrogen or plug-in--

MR. HALL. Ifit wasn’t, I didn’t know it.

MR. KARSNER. What is the soonest we will have in place a fleet of--
forgive me.

MR. HALL. Go ahead.

MR. KARSNER. I don’t think, from the Federal standpoint, we are
prepared to talk in terms of when we would have a fleet of hydrogen
vehicles in place, depending on what you would characterize that fleet to
be. We tend to leave the idea, dates, and timings of commercialization,
i.e., the timing in which production would be economically and
technically feasible, to the automotive companies.

So, under present planning, dates have been thrown around in the
time range between 2015 and 2020 as to when initial production might
be ready, based on technology readiness. We feel that it is really the
automotive companies that would have to talk about what manufacturing
transformation might be necessary for them to manufacture en masse to
provide fleets.

MR. HALL. I notice in your testimony that the cost of fuel cells has
diminished over the last 3 years. How much further does the price of
fuel cells need to drop before they can be manufactured for
commercialization?

MR. KARSNER. Well, that is, again, I think a subject for much debate
and speculation. I have heard really on an order of magnitude of 10
times as much as where the total price adjustments need to fall. I would
think that the auto manufacturers have different calculations themselves
internally as to where that needs to be for them to put the capital costs
into a manufacturing facility that would allow them to produce them en
masse, but, fundamentally, all the research towards technology readiness
is really about driving down that cost, and I think right now the price
point we use is getting to a tenth of the current cost.

MR. HALL. Mr. Ross, would you like to ask questions, or would you
like to get under way with the next panel?

MR. RosS. I have a few questions.

MR. HALL. The Chair recognizes Mr. Ross for anywhere between 3
to 5 minutes, somewhere in there. Whatever you want.

MR. ROSS. That is better.

For, I guess, any of you that are automobile manufacturers on the
panel, as I mentioned in my opening statement, I would like to discuss
the hybrid, the vehicle tax credit as it relates to each of the manufacturers
here today in an effort to continue and possibly provide additional
incentives to consumers who purchase hybrid vehicles. Do you believe--
and I would like to get an answer, I guess a short answer--from each of
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you. Do you believe waiving the--or increasing the 60,000-unit cap is a
viable option to consider?

And the reason I ask that, as we all know, the cost for a hybrid is
somewhat more than for a nonhybrid vehicle. But, with the tax credit, it
pretty much gets the hybrid on a level playing field. And until we are
able to get the price of hybrid technology down, do you believe this tax
credit is important to encourage people, consumers to buy these hybrid
cars? And should we waive or raise the 60,000-unit cap in order to
accomplish that?

MS. CISCHKE. I would like to just comment that we do know that
incentives like that do help pull advanced technology. There are certain
people that buy these advanced-technology vehicles without a lot of
encouragement, but the vast majority of people are influenced by cost
savings there.

I know that there is a limit on the resources for the Government in
terms of being able to do this type of thing, but we would support
increasing that. Maybe even doubling it would be appropriate.

MR. ROSS. Again, let me just point out that you mention that there is
a limit to what the Government can do on this. Again, it is about
priorities.

MS. CISCHKE. Sure.

MR. ROSS. It is about are we going to spend $279 million a day in
Iraq, $57 million a day in Afghanistan, pass another $90 billion in tax
cuts primarily for those earning over $500,000 a year, or are we going to
invest in biorefineries and alternative renewable energy to reduce our
dependence on foreign 0il? So it is really about priorities.

I would like to get a response to the original question, before my
little tirade there, from the rest of you that are in the car business.

MS. LOWERY. Incentives are important for the uptakers of advanced
technology. There is no doubt about it.

I think with respect to the prioritization through the Energy Policy
Act, there was a decision made with respect to prioritization and figuring
out the economics of the entire bill. So I think it has to be looked at as a
whole, and I also think that we have spent a lot of time now really
looking at incentives for biofuels, which is an immediate response to
some of the issues we are facing. So I think it has to be looked at in the
whole package, not one piece.

MR. RoSS. And Toyota.

MR. REINERT. The situation is, we have had the Prius, which is
probably the most popular hybrid on the road, for 6 years, and we are
selling about a little over a hundred thousand cars per year in a 17
million-car market. Obviously, we are doing the best we can at
preparing society for these cars. 1 believe that the tax credit does help
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people become aware of the options under the hybrids and does help the
market penetration greatly.

MR. RosS. When I was out driving this hydrogen fuel cell car this
morning--I won’t mention the brand since none of you all are
representing that one--but the point they made was this is a million and a
half dollar car, and in 3, 4 years from now it may be a car that is
affordable. So I think we are going to see a lot of changes in the
technology and in the mass production that allows the cost of these
things to come down, that really can reduce our dependence on foreign
oil.

One of the things noted to me this morning was, with the hydrogen
fuel cell if you do the math on it, it comes out to what we would know as
about $2.75 a gallon for the fuel, and that would run you about 25 miles.
So it is not that we are going to see that much savings in terms of what
consumers are paying today, at least early on in some of these
technologies, but it seems to me that these technologies could go a long
way to reducing our dependence on foreign oil; and, hopefully, as we
mass produce and end up with, hopefully, millions of these things on the
road someday then that will, in fact, lower the price we pay at the pump,
or whatever they call it for a hydrogen fuel-cell car.

I am still learning some of this, but I was really impressed with the
technology and all the components that I have read about and studied.
But actually to experience it this morning was quite fascinating.

Mr. Chairman, if you could indulge me, I have one other thing that I
think is really important I would like to ask.

MR. HALL. Only if you tell us what kind of car it was in.

MR. RoSS. It was Honda. It was a Honda hydrogen fuel-cell car.
And I don’t know, some of y’all may be doing that now, too. Are you?

MS. LOWERY. Yes.

MR. ROSS. I want to give equal representation. I would love to ride
in y’all’s, too. Get it on up here, and I will ride in y’all’s, too. It was
pretty impressive. I guess I was kind of expecting something to go like a
golf car goes, but it doesn’t. It gets up and goes.

But, thank you, Mr. Chairman, for indulging me for this question.

The formula--because I think this is something that we do need to
revisit--that is found in the energy policy that passed last year, the
formula used to calculate the amount of the tax credit for hybrid cars
applies a city fuel economy metric. Now it is my understanding that
different hybrid technologies perform differently in city versus highway
situations. So would changing this formula to use a combined city and
highway fuel economy metric to calculate the credit provide a significant
increase in the credit that consumers receive? And depending on which
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manufacturer you are with may depend on how you answer that because
of the technology and what you have invested in up until now.

The other part of that is, should Congress try to stay away from
specifying city and highway and even the word hybrid and just leave it
open for any alternative renewable energy forms out there to try to
encourage development rather than limiting it to what we actually get
specific with in the law?

I would like to get your thought on that as, I guess, a second part or
follow-up to that question. I would love to get y’all’s thoughts on that.

MS. CISCHKE. I would like to just comment a bit on the hybrid
comment regarding the metric that you use for the benefit.

One of the challenges we all have in the industry is that we use
hybrid technology to describe a lot of different things. So there are full
hybrids, there are mid hybrids, there are hybrids that can run totally on
electric engine, and there are others that coexist. That is why in the
Energy Policy Act there was a metric that tried to define and classify the
degree of hybridization, so to speak. So I think you do have to have
some kind of measure. Otherwise, if they are all the same, I think you
are not really pushing the technology along as far.

So that would just be one comment I would like to share.

MR. REINERT. [ agree 100 percent with my colleague from Ford that
there are a wide variety of approaches to hybrid technologies, and some
of them have more and some of them have less benefit overall. So I do
think we need to take a look, and I think we are addressing that or
attempting to in the Energy Policy Act and do take a look at the
performance of the cars.

MR. ROSS. Any thoughts on whether we ought to get away from the
city and go to a combined city and highway fuel economy metric?

MS. MORRISSETT. If we go to a combined city and highway metric,
what we do is we become more technology neutral. If you look at city, it
favors certain types of technologies. If you look at highway, it favors
others. So if you did a combination, it is more technology neutral.

MR. ROSS. Would you agree that we need to stay away from
specifying technologies in laws and allow the private sector to compete
with those technologies to get the most fuel economy and to reduce our
dependence the most on foreign oil or do we, in the future, need to be
specifying things like hybrid or hydrogen or leave the technology to y’all
and put the incentives in for whatever fits within a broader scope?

MS. MORRISSETT. My position would be I just as soon that you did
not dictate to us what the technology is. There are new emerging
technologies every day, and you really don’t want to limit that. Our
customers are telling us what they require and what they need.
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Back to your question on credits with hybrids before, my response
would be I would prefer to have credits for any advanced technologies if
we started talking about the biofuels, biodiesels, things that also
accomplish some of the things that we are trying to do with energy
security.

MR. ROSS. Mr. Chairman, I appreciate your indulgence; and next
time [ am introducing you in Texarkana, I will give you a favorable
introduction.

MR. HALL. Okay. All right. You have been an informative and
affable group. Thank you very much. We are going to release you at
this time. We will have the second panel. Thank you for the time you
have given us and the time preparing, the time of travel. Have a good,
safe trip back to your office, and we thank all of you.

Okay. We are going to get under way. We don’t have a full group,
but they are on their way.

STATEMENTS OF MICHAEL A. PACHECO, DIRECTOR,
NATIONAL BIOENERGY CENTER, NATIONAL
RENEWABLE ENERGY LABORATORY; JON A. WARZEL,
VICE PRESIDENT, BUSINESS DEVELOPMENT AND
GOVERNMENT PROGRAMS, SYNTROLEUM
CORPORATION; SCOTT HUGHES, DIRECTOR OF
GOVERNMENT  AFFAIRS, NATIONAL BIODIESEL
BOARD; AND MITCHELL PRATT, SENIOR VICE
PRESIDENT, CLEAN ENERGY

MR. HALL. At this time, I recognize Mr. Pacheco, Director of the
National Bioenergy Center, National Renewable Energy Laboratory, and
ask you to kindly just give us a synopsis of your testimony, and then we
will ask you questions about it. Try to stay as close to 5 minutes as you
can. You have been so patient and tolerant, go over if you need to, and |
recognize you at this time.

MR. PACHECO. Thank you, Mr. Chairman.

Mr. Chairman, thank you for this opportunity to discuss how biofuels
can provide our Nation with an abundant and renewable source of energy
and, in particular, to help us reduce our dependence on imported oil.

I am the Director of the National Bioenergy Center at the National
Renewable Energy Laboratory in Golden, Colorado. NREL is the U.S.
Department of Energy’s primary laboratory for renewable energy and
energy efficiency. I am honored to be here today and to be able to speak
with you.

The committee is to be commended on your hearings on new
technologies. The director of NREL, Dr. Dan Arvizu, came before you
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last week to address the entire range of renewable energy technologies.
Given the seriousness of our energy challenges, there is a lengthy list of
renewable and conventional energy options that must be pursued.

If we narrow our focus to just those things that can reduce our
addiction to oil, then our choices become more limited. Developing an
industry to produce biofuels like ethanol and biodiesel must be a priority,
because biomass is the only renewable option that we have for liquid
transportation fuels.

The biomass resource in this country is huge. A recent study by
USDA and DOE found that the U.S. could annually produce 1.3 billion
tons of biomass for fuels. This amount of biomass holds as much energy
as 3 ' billion barrels of oil. This equals the energy in 60 percent of all
the oil that we consume in a year. It also equates to the most oil the
United States has ever produced in a year. We envision that every State
in the Nation can benefit economically from an expanding biofuels
industry.

The U.S. currently produces more than 4 billion gallons a year of
ethanol almost exclusively from corn grain, and this industry is growing
30 percent annually. To move the ethanol industry where we need it to
be, we have to go beyond corn grain as the primary resource.

One of the most abundant potential resources we have is corn stover,
the nonfood parts of the corn plant, includes the stalks, the leaves, and
the husks. Other resources include forest thinnings to reduce fire
hazards, residues from the forestry and agricultural operations, and
eventually even energy crops like fast-growing trees and hardy grasses,
like switchgrass.

Given this full range of resources, biofuels could supply at least
30 percent of what we use today. However, to use all of these resources
and to maximize the impact ethanol can have, we need to perfect the
technologies that convert cellulosic biomass. We need to reduce the cost
of the technology and we need to improve its conversion efficiency.

With the President’s biofuels initiative, we are on course to do just
that. Our goal, as Mr. Karsner has said, is to make cellulosic ethanol as
cheap as corn ethanol in the next 6 years. We have made very good
progress over the past 4 years; and with the President’s initiative we have
established detailed R&D plans to reach the goal of $1.07 by 2012, while
still shooting for the longer-term cost target of about 60 cents a gallon.

Inviting me here today, you asked me to talk about the energy
efficiency of ethanol. The ethanol industry is much more efficient today
than it was 20 years ago. Today, the energy benefits of fuel ethanol are
clear and considerable. Corn ethanol delivers about 60 percent of the
total energy that we use in order to make that ethanol. Most of the
energy that we use is renewable energy in the form of the corn itself.
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The energy actually delivered to the customer in the fuel ethanol is about
1.4 times greater than the fossil energy put into the process, and it is
about 10 times greater than the petroleum energy input. Cellulosic
ethanol will yield 45 percent of the total energy used to make it, and
nearly all of the energy input can come in the form of biomass itself.

The take-away message is that ethanol can replace about 10 times the
amount of petroleum that we use to make the ethanol. This is true for
both corn and cellulosic ethanol.

In conclusion, biomass is our only renewable option for liquid
transportation fuels. U.S. resources can supply a large portion of the
transportation fuel that we need, and the energy balance is actually very
good for such a young technology. Biofuels can come from resources in
every region in the country and can stimulate rural economies. Ongoing
research will reveal ways to expand our resource base, improve the
conversion efficiency and create new fuels that go beyond ethanol and
biodiesel.

As the Director of this Nation’s National Bioenergy Center, | can
assure you that a sustained high-level investment for basic biofuels
research will provide sustainable benefits for all future generations.
Biofuels are an environmentally and economically beneficial way for us
to bridge the gap between rising energy demand and peaking oil
production, while reducing U.S. dependence on imported oil.

Thank you, Mr. Chairman.

MR. HALL. Thank you.

[The prepared statement of Dr. Michael A. Pacheco follows:]
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PREPARED STATEMENT OF DR. MICHAEL A. PACHECO, DIRECTOR, NATIONAL BIOENERGY
CENTER, NATIONAL RENEWABLE ENERGY LABORATORY

Prepared Statement of
Dr. Michael Pacheco
Director, National Bioenergy Center
National Renewable Energy Laboratory
Golden, CO
May 24, 2006

Mr. Chairman, thank you for this opportunity to discuss how biofuels can provide our nation with
an abundant, renewable source of energy, and in particular, help reduce our dependence on
imported oil. I am the director of the National Bioenergy Center at the National Renewable
Energy Laboratory, in Golden, Colorado. NREL is the U.S. Department of Energy’s primary
laboratory for research and development of renewable energy and energy efficiency technologies.
I am honored to be here, and to speak with you today.

The committee is to be commended for your hearings on new energy technologies. The director
of my national laboratory, Dr. Dan Arvizu, came before you last week to address the entire range
of renewable energy technologies that are in the marketplace, and on the horizon. Given the
seriousness of the energy challenges we face as a nation, there is a lengthy list of renewable and
conventional energy options that must be pursued. .

If we narrow our focus, however, and consider specifically just those things we can do to create a
viable alternative to oil — then our choices become more limited. Developing an industry to
produce biofuels like ethanol and biodiesel must be a priority — because biomass is the only
renewable option we have for liquid transportation fuels.

The emerging biofuels industry

Biomass is plant material, most commonly, trees, grasses or agricultural wastes that can be turned
into energy. There are a lot of ways biomass can provide energy, and for decades there has been
a valuable biopower industry in this country that produces electricity from biomass. Your hearing
this afternoon on the next generation of vehicle and fuel technologies is timely and appropriate.
‘We only recently have come to fully comprehend just how valuable a contribution ethanol can
make, and how we can mobilize the technology and the entrepreneurial wherewithal to make it
happen.

Accelerated development of a cellulosic ethanol industry is a goal that I believe realistically can
be accomplished — if we put adequate resources behind the effort.

‘When President Bush came to our Laboratory earlier this year, he talked about a national goal of
replacing more than 75% of our oil imports from the Middle East by 2025. And he affirmed that
the best way to do that is through increasing our research on advanced energy technologies.

Dr. Arvizu and I were privileged to take the President through one of our key research buildings,
the Alternative Fuels User Facility. We toured our process development equipment and 1
explained what goes on there - the research needed to accelerate the growth of a vital bioenergy
industry in the United States.

Our goal is to make renewable biomass-derived fuels and chemicals the solution for ending, as
President Bush himself memorably put it, our nation’s “addiction” to oil. And with the
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President’s Advanced Energy Initiative, we are on course to bring the nation’s first commercial
cellulosic ethanol production facilities into existence by 2012.

Biomass: A plentiful resource

‘While much remains to be done, we as a nation start with some significant strengths. First, the
biomass resource in the country is huge, and the potential for it to grow is significant.

L : i : 3 The Department
The 1.3 Billion Ton Biomass Scenario B of Agriculture
e Department of
Energy recently
looked at the
question of
whether the
nation’s biomass
resource could
foster a biofuels
industry large
enough to meet
a significant
portion of our
nation’s future
fuel needs. The
report, now
commonly
" referred to as
“The Billion
Ton Study,” for the first time confirmed that the U.S. could yield more than a billion tons of
biomass annuaily for energy needs. And, importantly, we could do this without negatively
affecting the nation’s ongoing needs for food or fiber. This is significant because the 1.3 billion
tons of biomass that was forecasted contains as much energy as 3.5 billion barrels of oil.
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Let me provide some perspective on that. This 3.5 billion barrels is about 60% of the 6 billion-
plus barrels of oil the U.S. consumes each year. Domestically, the United States, including
Alaska, currently produces about 2 billion barrels of oil per year. That’s only 67 percent of the
potential we see from biomass. U.S. oil production peaked in the early 1970s at the same level of
production, about 3.5 billion barrels per year. The U.S. has never produced more than 3.5 billion
barrels a year of oil. '

I should emphasize that such a transit