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ELECTRIC VEHICLES

TUESDAY, JUNE 22, 2010

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The committee met, pursuant to notice, at 10:04 a.m. in room
SD-366, Dirksen Senate Office Building, Hon. Jeff Bingaman,
chairman, presiding.

OPENING STATEMENT OF HON. JEFF BINGAMAN, U.S.
SENATOR FROM NEW MEXICO

The CHAIRMAN. OK. We will go ahead and start the hearing.

Thank you all for coming.

Today we are looking into the issue of how to accelerate deploy-
ment of electric vehicles and specifically how the bill Senator Dor-
gan and others have introduced on this subject fits into a broader
policy framework on this.

This has been a subject of great interest here in the committee
and in the full Senate and will continue to be important as we look
to reduce our oil dependency and greenhouse gas emissions from
the transportation sector.

The significant benefit of using electricity to fully or partially
power our vehicles, when it comes to oil security, is easy to see. Ve-
hicles can achieve efficiencies of well over 100 miles per gallon,
save consumers money in the process. The manmade disaster un-
folding in the Gulf provides an obvious reason to reduce our reli-
ance on oil.

But there are other significant environmental benefits of elec-
trification as well, and as we bring more renewable sources into
our electricity supply through market mechanisms such as a re-
newable electricity standard that we have got in the bill we have
reported out of this committee or by directly pricing carbon pollu-
tion, we can multiple the benefits by using that sustainable power
in our transportation sector as well.

This committee has previously supported research into the tech-
nologies found in these vehicles, as well as deployment programs
such as the Advanced Technology Vehicles Loan Program, which
supports the reopening or retooling of plants to produce electric ve-
hicles in Tennessee and in Delaware and in California. Grant pro-
grams to support deployment are allowing plants to be built to
produce next generation batteries in States such as Michigan and
Indiana, and federally supported pilot programs to demonstrate the
vehicles are beginning in several States.
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However, to really achieve energy and environmental security
gains, the country clearly needs and the manufacturers of the tech-
nology have to see a substantial market for these vehicles in order
to justify their investments. First, it will require infrastructure in
communities that will give consumers the confidence that electric
vehicles will meet their needs. Second, consumers must be able to
afford the early vehicles before manufacturers have achieved econo-
mies of scale and technology advances have reduced the costs of
production. Senator Dorgan’s bill contains a number of programs
aimed at addressing both of these problems.

I should note that this bill is also a companion to a fuller bill
that Senator Dorgan has proposed containing complementary tax
provisions. That bill has gone to the Finance Committee.

There is a bill that I have introduced with Senator Snowe, S.
1620, that is similarly aimed at allowing consumers to realize the
benefits of more efficient vehicles through a rebate at the point of
purchase. I believe making the benefits of efficiency, as well as the
costs of inefficiency, more visible to consumers at the time that
they purchase a vehicle is an important part of the equation that
the Senate will have to return to when it considers these policies.

[The prepared statement of Senator Landrieu follows:]

PREPARED STATEMENT OF HON. MARY L. LANDRIEU, U.S. SENATOR FROM LOUISIANA

Thank you, Mr. Chairman for holding this important hearing today. I have always
been a supporter of alternative, more-efficient and less carbon-intense vehicles, and
I think this discussion comes at an important time.

Our country, and in particular my state of Louisiana, is reeling from the impacts
of what supplying our country with oil, mainly for our cars, can result in. Everyone
knows I am a staunch supporter of the domestic oil industry, because as Americans
we rely on this energy in our everyday lives—from driving our cars to work or help-
ing to make consumer goods. I believe that if we are going to consume petroleum
products, we must and can produce it safely at home.

I also believe that the risks—both environmental and geopolitical—are too high
when we import oil from foreign sources.

However, as a country, we consume 20 million barrels of oil a day, importing more
than half of that. While to some it is a laudable goal to end oil consumption imme-
diately, this is not reality as our economy runs on oil. Without oil, most of us would
not have been able to drive to work this morning. As such, it begs the question, how
is the transportation sector going to survive without petroleum? If as a country we
are going to reduce our dependence on foreign oil and begin to move away from pe-
troleum transportation fuels, then we must get serious about implementing new
technologies.

In the immediate future, we can promote more fuel efficient cars, such as the car
being manufactured by the V-Vehicle Company. This car still has an internal com-
bustion engine, but it gets nearly double the miles per gallon than current commer-
cially available cars. In addition, it’s affordable and the technology is available so
it can be manufactured immediately.

More fuel efficient cars like the V-Vehicle model, are the current biggest bang for
our buck as we wait for future technologies to become commercially available.

However, in the long-term, we must look past petroleum-fueled cars and instead
look to alternative non-petroleum vehicles. In the future, one technology that holds
a lot of promise is the plug-in electric vehicle. Electric vehicles can have several ben-
efits to consumers including costing pennies to refuel per mile and having zero tail-
pipe emissions.

U.S. manufacturers are currently ramping up their capacity to produce electric ve-
hicles, going from 50,000 plug-in electric vehicles batteries by the end of 2011, to
more than 500,000 by December 2014.

However, this technology still has some kinks that need to be addressed. There
are several areas that I have concerns with including: 1) Can these vehicles be eco-
nomically affordable for the average American in the near future, and if not, should
we invest in a more promising technology? 2) What will the added load on the grid
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mean to our already feeble transmission infrastructure? 3) How will Americans dis-
pose of the batteries and what impact will this have on our environment?
Regardless, no technology is perfect overnight and it will take ongoing research
and development if we are going to make plug-in electric cars a reality. I believe
that this is a worthy task the Federal government should support as it will be crit-
ical as we push this country toward a more energy secure future.
Thank you.

The CHAIRMAN. Let me call on Senator Murkowski for her com-
ments, and then I also want to give Senator Dorgan a chance to
make a statement since he is the prime sponsor on this bill.

Senator Murkowski.

STATEMENT OF HON. LISA MURKOWSKI, U.S. SENATOR
FROM ALASKA

Senator MURKOWSKI. Thank you, Mr. Chairman. I appreciate the
hearing this morning. I know that there is a great deal of interest
in it, the issue itself. It is reflected here in the hearing room this
morning, and out in the hallway, we have got a full crowd out
there. So clearly an issue of great interest.

This legislation that would promote electric vehicles through a
number of new plans and programs, significantly increase the Fed-
erge;l support for everything from the charging stations to the basic
R&D.

I think all of us on this committee would agree that electric vehi-
cles have great promise, great potential, and all of us want to see
them take off and transform the auto industry.

We are very excited about the Nissan Leaf, Chevy Volt, and we
are equally excited about the vehicles that will shortly follow, in-
cluding those from new companies like Tesla and Fisker.

As we look for ways to increase our energy security, decrease the
cost of energy and create new jobs, electric vehicles offer a unique
opportunity to make progress on all three of these fronts at once.

So I would also like to commend Senator Dorgan for crafting
some new policies beyond the tax credits and the subsidies that the
Government already offers that could hasten their deployment.

I think there is a great deal to like in this bill. I think you will
see reflected in my questions, though, that I do have a couple con-
cerns. As I say, those will be reflected in the questions.

One is about whether or not we are perhaps tipping the playing
field to advantage a technology that I think has certainly captured
our attention and appropriately so. This is not new. In the Clinton
administration, it was diesel hybrids that we were focused on. In
the Bush administration, it was hydrogen and fuel cells. For the
past several years, the focus has been on plug-in hybrids.

I am as hopeful as anyone that electric vehicles are here to stay,
but I think we recognize, particularly in this committee, that some-
times when we try to pick the winners and losers, we do not do a
very good job of it. So the question is, are we finally right? Even
if we are, would it still be better to adopt an approach that pro-
motes technologies equally and requires them to compete against
one another? I think it is a fair question and one for good discus-
sion.

I also raise the issue about the spending. I understand certainly
that authorizations are different than the appropriations and that
any tax credits added to this bill are likely to be offset. But I think
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we do look at the price tag with a little bit of raised eyebrows. $4
billion to $6 billion is a lot. That is certainly out there on the table
as we consider that.

But I am pleased that we have this before the committee and can
have an opportunity to learn a little bit more about it.

Again, Mr. Chairman, thank you for holding the hearing and to
you, Senator Dorgan, for your leadership on this.

The CHAIRMAN. Senator Dorgan, did you want to make an open-
ing statement?

STATEMENT OF HON. BYRON DORGAN, U.S. SENATOR FROM
NORTH DAKOTA

Senator DORGAN. Mr. Chairman, I would and thank you for the
courtesy.

I along with Senator Alexander, and Senator Merkley have
worked on this legislation for some while. We have introduced sev-
eral versions, one that includes tax credits. That, of course, goes to
the Finance Committee. The bill we’re considering today has been
referred to this committee.

Let me make a couple of comments and I will finish commenting
on this issue of picking winners and losers.

I believe it was in the World’s Fair in 1900 when Rudolph Diesel
showed up. He had a new engine that would run on vegetable oil.
A few years later, President Taft decided to get rid of horses at the
White House and buy some cars. Among the cars he bought was
the Baker electric car. So back a century ago, we were talking
about a new engine that would run on vegetable oil and an electric
car at the White House. Then a few years after that, Henry Ford
developed the Model T and selected gasoline to run the internal
combustion engine.

This Congress, in 1916, as a result to Henry Ford’s decision, said
to the American people, if you are out looking for oil and gas, God
bless you. We want to incentivize you to do that, talking about
picking winners and losers. We would like to give you very signifi-
cant tax benefits if you go out looking for oil and gas. That was al-
most a century ago and it continues today because Congress de-
cided that is was what we wanted to do in this country.

Now, the dilemma is that we use 25 percent of all the oil that
we suck out of the planet every single day; meanwhile, we makeup
only 10 percent of the population and possess only 3 percent of the
known oil reserves. A lot of people, myself included, believe that
our need for oil will lead to very vulnerable circumstances for the
country’s future.

We import between 12 million and 13 million barrels of oil a day
and 70 percent of the oil that we use in our country, both imported
and domestically produced, is used in the transportation sector.

So when you think about what is ahead of us, you have to con-
sider what different approaches we might use with respect to
transportation.

Now, I happen to support virtually all new approaches to trans-
portation. Last year, the administration cut $190 million from hy-
drogen fuel cell research. I put the money all back in the sub-
committee that I chair on appropriations. Why? Because I believe
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that in the longer term hydrogen fuel cells are going to be very im-
portant.

But with respect to plug-in hybrids and electric vehicles, the
question is do we want to begin to incentivize different approaches
to moving our transportation fleet. I believe the answer is yes. We
have come up with an approach that says, with respect to electric
vehicles, let us develop a series of incentives to further battery
technology. We would like to see somebody come up with a 400-
mile to 500-mile battery. We set up deployment communities to
serve as test beds for large scale deployment, which I think are
very important. A series of similar incentives in a piece of legisla-
tion that will start moving in the direction that we think is impor-
tant for the country.

The President has talked about having a million electric vehicles
on the roads by 2015 in this country. You know, there is this old
saying, if you do not care where you are going, you are never going
to be lost. That can be true with a country. It is true when refer-
ring to whether we want to set aspirations and way points in the
future to decide where we would like to head. We did that when
we decided that the internal combustion engine should be fed with
gasoline. So let us provide very significant centuries’ worth of in-
centives for gas and oil. But in today’s era, there seems to be two
issues. No. 1, national security. Our economic security is threat-
ened by being as vulnerable as we currently are because of our de-
pendence on oil, which we have little control. No. 2, the issue of
climate change.

Moving in the direction of an electric drive, vehicle fleet makes
a great deal of sense, and I do not see it as picking winners and
losers because, as I said, I support incentivizing a whole series of
alternative approaches to transportation. But this, it seems, is
going to be part of America’s future.

One final comment. Every single night when we go to bed, we
have opportunities to plug something in to an electric grid that is
not being used. We built it. It is paid for and it is not being used.
We can use the spare capacity during the evening hours which was
built for prime use during the daylight hours. We can use the elec-
tric grid and not have to spend a great deal more for that infra-
structure, which I think makes a lot of sense.

I am really pleased with this legislation. It is bipartisan. I think
it will move us in the right direction.

I am pleased you are holding a hearing, Mr. Chairman.

The CHAIRMAN. All right. We have two very good panels here.
The first is, of course, the administration, the Honorable David
Sandalow, who is the Assistant Secretary for Policy and Inter-
national Affairs in the Office of Policy and International Affairs in
the Department of Energy. He is here to give us the administra-
tion’s perspective on this legislation and the general subject of use
of electric-drive vehicles in our transportation sector.

David, why do you not go right ahead?
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STATEMENT OF DAVID SANDALOW, ASSISTANT SECRETARY,
POLICY AND INTERNATIONAL AFFAIRS, DEPARTMENT OF
ENERGY

Mr. SANDALOW. Thank you, Chairman Bingaman, Ranking Mem-
ber Murkowski, Senator Dorgan, other members of the committee.
On behalf of Secretary Steven Chu and the Department of Energy,
I would like to thank you for the opportunity to appear today to
discuss electric vehicles and legislation to promote them.

I would also like to extend a personal thank you to Pat Davis,
the head of our vehicle technology program, who is right behind
me, and all the fine civil servants at the Department of Energy
who have been working for so long on these issues.

The Department shares the committee’s goal of accelerating elec-
tric vehicle deployment as a way to address two critical challenges
facing our Nation: reducing our dependence on petroleum and miti-
gating greenhouse gas emissions.

Mr. Chairman, this morning I walked out to my garage and
unplugged my car from an extension cord. The battery in my car
gets about 40 miles on a charge. So on my trip to work, which is
about 5 miles, I use barely any gasoline.

On average in city driving, I get over 80 miles per gallon. I often
go weeks or more without refilling the tank in my plug-in electric
hybrid. The car is quiet, cheap to drive, and it has great pick-up.

Mr. Chairman, electric vehicles are the future. The only question
is how soon.

The Department thanks the committee for the unprecedented
$2.4 billion investment in our Nation’s manufacturing capacity and
infrastructure for electric vehicles provided through the American
Recovery and Reinvestment Act. This is speeding our Nation’s tran-
sition to electric drive while creating thousands of jobs. With Re-
covery Act funds, U.S. manufacturers are building the capacity to
produce 50,000 plug-in hybrid electric vehicle batteries annually by
the end of 2011 and 500,000 by the end of 2014. We are also de-
ploying nearly 7,000 vehicles with Recovery Act funds and more
than 16,000 electric charging points, as well as training code offi-
cials, technicians, engineers, and others who are critical to the suc-
cessful transition to electrified transportation.

With that as the foundation, I am pleased to provide the Depart-
ment’s perspective on the Promoting Electric Vehicles Act of 2010,
S. 3495, and I recognize, as you said, Mr. Chairman, there are com-
panion bills before the chamber.

Mr. Chairman, with your permission, I would like to submit for
the record my full written statement which has our views on the
bill and will also provide technical comments.

Today I would like to offer just a few brief observations about the
proposed act.

The Department of Energy supports the creation of a national
program that includes technical assistance, work force training,
and a targeted communities program to facilitate the rapid deploy-
ment of electric vehicles. We believe that such an effort will provide
much needed resources, create models, and facilitate the local lead-
ership needed for faster adoption of electric vehicles across the
country.
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We agree with the committee’s decision to limit the number of
targeted deployment communities to no more than 15 initially.
Starting with a smaller number allows us to focus resources and
build teams of experts that can support more widespread rollout by
communicating best practices and lessons learned to other cities
nationwide.

We are already examining ways to work more closely with the
communities on vehicle electrification, by the way. On July 22, the
Department of Energy will host a workshop to engage key stake-
holders in a discussion of critical issues such as permitting and
how to better understand the ways the Department can support
local efforts to deploy electric vehicles and infrastructure.

The Department thanks the committee for recognizing the impor-
tance of work force training to the successful deployment and mar-
ket penetration of electric drive vehicles and for including a train-
ing specific provision in the proposed national plug-in program.

This legislation also authorizes an R&D program focused on ad-
vanced batteries, electric drive components and other technologies.
We support this authorization, and those priorities align closely
with ongoing activities in our vehicle technologies program.

As for prizes, we support the concept of an Advanced Battery for
Tomorrow Prize. We appreciate the committee’s including of cri-
teria to address battery size and cost, as well as range. Under-
standing that the prize seeks to push the envelope for state-of-the-
art technology, we would like to note that today’s vehicles generally
do not require a 500-mile range and that based on input from our
industry partners, we expect a 300- to 400-mile range will meet
consumers’ vehicle performance demands.

Mr. Chairman, my children are teenagers. They can scarcely
imagine growing up in a world without personal computers, cell
phones, or GPS devices. Now, I predict that some day one of my
children will have one of their children look at them and say, you
mean, you could not plug in cars when you were young? That is
so weird.

The speed with which we make the transition to electric vehicles
will depend upon the leadership of everyone in this room and
around this country.

The Department of Energy thanks the committee for the oppor-
tunity to comment on this legislation, and we look forward to work-
ing with Congress to implement these programs.

I would be pleased to answer your questions, Mr. Chairman.

[The prepared statement of Mr. Sandalow follows:]

PREPARED STATEMENT OF DAVID SANDALOW, ASSISTANT SECRETARY, POLICY AND
INTERNATIONAL AFFAIRS, DEPARTMENT OF ENERGY

INTRODUCTION

Chairman Bingaman, Ranking Member Murkowski, and other Members of the
Committee, thank you for the opportunity to appear before you today to discuss elec-
tric drive vehicles.

The Department of Energy shares the Committee’s goals for accelerating electric
drive vehicle deployment as a way to address two critical challenges facing our na-
tion—reducing our dependence on petroleum and mitigating greenhouse gas emis-
sions.

Nowhere are these priorities more challenging than in the transportation sector,
which accounts for two-thirds of our petroleum consumption and about a third of
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our greenhouse gas emissions.! Electric drive will play a key role in meeting these
challenges. Simply put, drivetrain electrification can dramatically reduce both petro-
leum use and greenhouse gas emissions—whether we’re talking about hybrids or
plug-ins that use biofuel and renewable electricity, full electric vehicles recharged
with renewable electricity, or fuel cell vehicles that use renewable hydrogen.

The American Recovery and Reinvestment Act (P.L. 111-5) supported an unprece-
dented investment in our nation’s manufacturing capacity and infrastructure for
electric drive vehicles. With Recovery Act funds, U.S. manufacturers are building
the capacity to produce 50,000 Plug-in Hybrid Electric Vehicle (PHEV) batteries an-
nually by the end of 2011 and 500,000 PHEV batteries annually by December 2014.
As you know—with more than 95 percent of today’s lithium-ion batteries for con-
sumer electronics made in Asia—this commitment to building U.S. manufacturing
capacity is significant and provides us an opportunity to lead the world in advanced
lithium-ion battery technology.

Recovery Act funds are also supporting the largest-ever coordinated deployment
of nearly 7,000 electric vehicles and more than 16,000 electric charging points. The
detailed operational data we collect through this deployment will provide important
insights about vehicle usage, charging patterns, and potential impacts on our na-
tion’s electrical grid necessary for accelerating broader, long-term deployment of ve-
hicles and infrastructure. I will also add Recovery Act funds are supporting a num-
ber of programs to educate code officials, first responders, technicians, and engineers
who are critical components of the human infrastructure needed for the successful
transition to electrified transportation, both in terms of consumer acceptance and
public safety. All together, this $2.4 billion investment through the Recovery Act
supports 48 competitively-selected and cost-shared electric drive vehicle projects in
more than 20 states that will directly result in the creation of tens of thousands
of jobs in the U.S. battery and auto industries.

With that as a foundation, I am pleased to offer the Department’s perspective on
the Promoting Electric Vehicles Act of 2010 (S.3495).

COMMENTS ON THE PROMOTING ELECTRIC VEHICLES ACT OF 2010

The Promoting Electric Vehicles Act of 2010 includes several important provisions
to promote near-term deployment of plug-in electric drive vehicles, which com-
plement and supplement the Department’s ongoing activities, funded both through
the Recovery Act and annual appropriations.

The Department recognizes the potential benefits of activities such as those pro-
posed by the National Plug-in Electric Drive Vehicle Deployment Program, including
technical assistance, workforce training, and a targeted communities program to fa-
cilitate the rapid deployment of plug-in vehicles. We believe that such an effort will
create models, and facilitate the local leadership necessary for faster EV adoption
across the country, and would be a natural extension of the activities being under-
taken through our Office of Energy Efficiency and Renewable Energy, Vehicle Tech-
nologies Program’s Outreach, Deployment & Analysis (VI/ODA) activities, such as
Clean Cities. The targeted deployment program would offer communities of different
sizes in various parts of the country an opportunity to execute various deployment
approaches and develop best practices that can be shared nationwide to address crit-
ical questions about planning and managing vehicle and charging infrastructure de-
ployment.

The Department appreciates that the community selection criteria includes an
emphasis on diversity of climate and type of electric utility. Such diversity in pilot
programs, particularly across electricity-generation sources, will be crucial for esti-
?aicing the environmental impacts of expanded adoption of plug-in electric drive ve-

icles.

We also agree with the Committee’s decision to limit the number of targeted de-
ployment communities to no more than 15, initially. Starting with a smaller number
would allow us to focus resources and build a team of experts that can support a
more widespread rollout through communication of best practices and lessons
learned to other cities nationwide. We are already examining ways to work more
closely with communities on vehicle electrification and infrastructure deployment,
particularly in connection with our Clean Cities Program. The coalitions that com-
prise the Clean Cities network bring together state and local governments, early
adopter fleets, local utilities, infrastructure developers, and other key stakeholders
in a community to advance the deployment of alternative fuel vehicles. These public
private partnerships are proven and effective resources for sharing information at

1Transportation Energy Data Book: Edition 28, calculated from data in Table 1.13 and Table
1.16
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the local level and are primed to support the rollout of electric drive vehicles and
infrastructure. Through Clean Cities, we are planning a workshop, now scheduled
for July 22, to engage key stakeholders in a discussion of critical issues such as
codes, standards, and permitting of electric charging infrastructure and electric ve-
hicle deployment best practices. Our goal is to better understand how the Depart-
ment can support local community efforts to deploy EVs and infrastructure.

To maximize the effectiveness of the targeted communities program, the Depart-
ment would seek to coordinate this effort with related ongoing projects to deploy
electric drive vehicles and infrastructure. Our Recovery Act projects for transpor-
tation electrification are building critical expertise through large-scale vehicle and
infrastructure deployment, collecting data on vehicle-grid interaction and producing
valuable lessons learned that can support and help to accelerate future deployments
in other communities. In addition, we appreciate the thoroughness and detail of the
deployment community selection criteria as outlined in the legislation, which would
help to ensure the selected communities stand up as models for deployment across
the country.

Regarding the specified 120 days for applicants to submit proposals, we are con-
cerned about asking communities to complete a significant amount of groundwork
and coordination with multiple stakeholders prior to submitting their applications—
much more than they’re used to accomplishing. We believe 120 days may not pro-
vide enough time to complete that important work effectively. We ask that the Com-
mittee consider providing DOE the flexibility to establish the proposal deadline fol-
lowing some research to better understand community needs in this regard as long
as we work within the specified 360-day timeframe for announcement of community
selections.

The Department thanks the Committee for recognizing the importance of work-
force training to the successful deployment and market penetration of electric drive
vehicles, and including a specific provision in the proposed national plug-in pro-
gram. The grant program for training first responders, code inspection officials,
dealers and mechanics, and electricians responsible for charging point installation
will complement and supplement Recovery Act projects and ongoing VI/ODA activi-
ties focused on these critical needs. Our recently-initiated Recovery Act efforts will
provide valuable lessons learned and build a body of expertise to support implemen-
tation of the workforce training provision in this bill.

We also believe that the technical assistance component of the proposed national
deployment program is vital to the successful rollout of electric drive vehicles. The
Department is well positioned to disseminate information and provide training and
technical assistance to communities seeking to accelerate EV deployment. As an ex-
ample, and as noted earlier, the Clean Cities network is primed to share best prac-
tices and lessons learned about permitting and inspection processes, as well as other
local ordinances and opportunities for code official and first responder training. I
would like to note, however, that the Department plays a supporting role in the de-
velopment of model codes and standards. In regard to this provision, we can bring
value to the process because of our extensive experience working with code develop-
ment organizations (CDOs) and standards development organizations (SDOs) to fa-
cilitate consensus around the development and adoption of vehicle-and infrastruc-
ture-related codes and standards. We are also working to enable the harmonization
of codes and standards at an international level.

The Promoting Electric Vehicles Act includes several other significant provisions
in addition to the National Plug-in Electric Drive Deployment Program; I will briefly
comment on several of them here.

e The bill authorizes a R&D program focused on advanced batteries, electric drive
components, and other technologies supporting the manufacture and deploy-
ment of electric drive vehicles and charging infrastructure. These priorities are
aligned closely with ongoing activities in the Vehicle Technologies Program—
specifically, our Batteries and Electric Drive Technology subprogram, which in-
cludes advanced battery R&D and advanced power electronics and electric ma-
chines, as well as our Vehicle and Systems Simulation and Testing subprogram,
which includes work to examine vehicle and infrastructure interface issues
through testing and evaluation.

e As for prizes, we support the concept of the “Advanced Batteries for Tomorrow
Prize.” We also appreciate the Committee’s inclusion of criteria to address bat-
tery size and cost as well as range. Understanding that the prize seeks to push
the envelope for state-of-the-art plug-in hybrid battery technology, we would
like to note that today’s vehicles do not require a 500-mile range and that based
on input from our industry partners, we expect a 300-to 400-mile range to meet
consumers’ vehicle performance demands.
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e We also understand and appreciate the Committee’s interest in a technical advi-
sory committee focused on plug-in hybrid vehicles. We place great value in inde-
pendent reviews and external input to our program. You may be aware that the
National Academy of Sciences National Research Council conducts independent
biennial reviews of both our light-duty and heavy-duty vehicle research pro-
grams. We would like to suggest to the Committee that any new review func-
tions be coordinated with other ongoing and planned review activities.

To conclude, the Department of Energy thanks the Committee for the opportunity
to comment on this legislation and our ongoing related Recovery Act activities. We
look forward to working with Congress to continue to implement these programs.
They will accelerate the deployment of electric drive vehicles and infrastructure and
help us achieve our national objectives for reducing petroleum use and greenhouse
gas pollution.

The CHAIRMAN. Thank you very much. Let me start with a few
questions.

One of our problems—and Senator Dorgan alluded to this a little
bit in his statement, but one of our problems I have noticed over
the years is that the Federal Government gets very enthusiastic
about particular technologies to solve our energy problems, and we
usually demonstrate the enthusiasm with a big event at the White
House and we bring in everybody, all the CEOs of the car compa-
nies, and talk about how we are going to do something. Then the
whole thing goes away after a few years, and we are on to the next
project.

There are programs that are currently being administered by the
Government to promote more development and use of electric vehi-
cles. How can we be sure that we are not adding other things that
will cancel out some of those? How can we keep the ones that are
working? How can we have some continuity of focus in this area?
What do you see as the provisions in this bill that would help us
do that and the ones that might cause us to lose that focus?

Mr. SANDALOW. Thanks for the question, Mr. Chairman, and I
noted that Ranking Member Murkowski asked a similar question.
It is exactly the right one.

The Federal Government should stay away from picking tech-
nologies. For example, in this area, the Federal Government should
avoid picking between, let us say, lithium-ion batteries and nickel
metal hydride batteries or other types of specific chemistries and
battery applications. Certainly in my view that would be unwise.

There are technology categories that require public investment,
and electric drive broadly is one of those. In order for electric drive
to thrive, we are going to need an infrastructure of people and en-
gineers who know how to work with electric drive technologies. We
are going to need charging points. We are going to need utilities
to develop the different types of tools and regulatory structures
that will make these cars work. So having Congress provide leader-
ship in this direction and helping set the direction for the Nation
for a broad technology category is, in my view, extremely appro-
priate.

As Senator Dorgan has already said in this hearing, 100 years
ago Congress did the same thing with respect to oil and gas tech-
nology, and that led to extraordinary prosperity on the part of the
Nation as that infrastructure was built up with Government sup-
port over the course of the past century. We need to do the same
thing in the 21st century, which is invest in 21st century tech-
nologies, provide broad direction for technology categories, and in
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gly view, that is what this bill and the companion bills before you
0.

The CHAIRMAN. Let me ask on the targeted communities. It
seems to me we may be far enough along in the development of
this technology that we should be going nationwide with deploy-
ment of the technology. The idea of having targeted communities
that we are going to work with to see if they can sort of lead the
way and everybody else will watch to see how well they do—we
may be too far down the road toward having a real technology op-
tion for people here for us to be thinking about it that way.

What is your thought on the whole notion of targeted commu-
nities? Especially if we tell DOE to pick 15 targeted communities
and none of them turn out to be in New Mexico

[Laughter.]

The CHAIRMAN [continuing]. I am going to be hearing from a lot
of communities in my State saying why are our tax dollars going
to help these other places. Why is this not available to all of us?

Mr. SANDALOW. Thank you, Mr. Chairman. We should be going
nationwide and we will be going nationwide with this technology.
I predict that consumers and drivers all over this Nation are going
to be buying electric cars when they are widely available. At the
same time, with Federal programs, we need to start somewhere.
There will not be unlimited funds. Ranking Member Murkowski
has already referred to the cost constraints that we must face in
implementing this and any other program. So in doing that, our
view is it is wise to focus on a limited number of areas since there
is essentially no choice and try to create the knowledge base and
the tools in those areas that the rest of the Nation can learn from.

In this bill before us, there are, I think, very wise provisions that
would balance the different types of communities that are selected
regionally, geographically, in terms of size of the communities, and
by other factors. I think those are exactly the type of criteria that
should be used as we implement a program like this.

The CHAIRMAN. Senator Murkowski.

Senator MURKOWSKI. Thank you, Mr. Chairman.

I would venture to say that I am probably not going to have any
communities in Alaska either that are going to be the targeted
communities. We need a little bit of range up there.

But I will tell you that we have been plugging our cars in for a
long time. If you do not plug them in, you cannot start them in the
wintertime when it is too darned cold out there. I think some of
our northern neighbors know that as well.

Mr. Sandalow, I wanted to ask you about what is going on inter-
nationally in so far as electric vehicles. How does what we are pro-
posing here compare to other international efforts? Are the type
and the scope of the policies here in this country less or roughly
on par with what is happening in other parts of the world?

Mr. SANDALOW. Thank you for the question, Senator Murkowski,
and it is an extremely important one.

In my job in the past year, I have had the opportunity to visit
China, in particular, a number of times, as well as other countries,
and I believe it is important for us to focus on the fact that the rest
of the world is moving out quickly on this technology. In China,
there is an electric vehicle deployment program that has recently
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grown from 13 cities to 22 cities, and that country is investing ex-
tremely heavily in battery technology. They are, in fact, selling,
they tell us, over 20 million electric scooters every year in that
country and planning to make the transition to electric vehicles in
the years ahead. So this market is moving out quickly.

The question before us is whether the United States will lead in
this technology. I believe we have the opportunity to do that if we
make the types of investments and work together in the way sug-
gested by this bill in the years ahead.

Senator MURKOWSKI. You mentioned that in China they have
seen an increase in the number of targeted communities that they
have done. Is this typically how you see the rollout of the electric
vehicles coming into countries in different areas, is there are tar-
geted communities where you start it first, going to the chairman’s
question about why not go nationwide?

Mr. SANDALOW. It is a great question, Senator. This is a new
technology. So this is just starting to happen in other countries.
But in Israel and in Denmark and some places where electric vehi-
cles are beginning to be rolled out, yes, they do happen in relatively
concentrated places, and you start in relatively concentrated places
and then branch out. That is not inconsistent with widespread use
of the technology, but focusing resources in a few places I think in
my opinion can help the widespread dissemination of this ap-
proach.

Senator MURKOWSKI. That is all for now, Mr. Chairman.

The CHAIRMAN. Senator Dorgan.

Senator DORGAN. Mr. Chairman, thank you very much.

I think we are always going to need oil and gas. This is not a
case of deciding that they are not valuable resources. If we move
toward an electric fleet of transportation vehicles, it will substan-
tially reduce our reliance on foreign oil, which I think is very im-
portant. It will improve both our energy security and national secu-
rity.

I am wondering if you might have a grandchild someday who will
ask you, Grandpa, what is that noise under that hood, and you will
say, well, that is an internal combustion engine running on gaso-
line, because the new electric fleet does not make substantial
sounds.

I do not know how fast this moves. I do think Senator Mur-
kowski asked the question that others will ask about picking win-
ners and losers, and I am going to ask you about that in just a mo-
ment.

In the appropriations bill that I wrote last year on energy and
water, I required DOE to contract with the National Academies to
perform a study on all alternative transportation fuel options and
then to provide policy suggestions and options that would lessen
our dependence on foreign oil, a comprehensive road map. I did
that because we do not know where this will end up, but we do
have a notion of the kind of technologies that are now becoming
available. This unbelievable investment in new battery technology
can move us from last place or second or third place to first place.
So last year’s appropriations bill will require that we look at all
technologies available.
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But let me ask you the question about when we introduced the
legislation dealing with electrified fleets and the infrastructure re-
quired to support such fleets. Senator Murkowski mentioned that
she was worried that such legislation wiould pick winners and los-
ers. I said, we have historically provided incentives for similar
things. I would like to get your opinion on the idea of this, picking
winners and losers, because I think this will be a prevalent con-
cern.

Mr. SANDALOW. Senator, I think it is extremely important that
we invest in a broad range of technologies in this area, and with
this committee’s support, the Department of Energy is currently in-
vesting not just in electrification but also in biofuels and in hydro-
gen and in natural gas technologies and in improving the efficiency
of internal combustion engines. But that should not prevent us
from investing heavily in leading technological approaches such as
electric drive.

If I could on this note, I would like to quote Senator Lamar Alex-
ander, who has been a leader on this issue and, of course, a cospon-
sor of your legislation, who said, “The single best way to reduce
America’s use of oil is to electrify our cars and trucks.” Now, I
think we need to invest in a range of technologies, but we need to
focus in on those that have extraordinarily high potential and that
in my opinion is electric drive.

Senator DORGAN. I support all the things you have just de-
scribed. I mean, I think we should do all of them and do them well.

The National Research Council put out a study late last fall that
had what I consider to be very unrealistic expectations for battery
costs, it projected very high battery costs, and very low potential
penetration rates for vehicles. I assume you have access to the
same kind of numbers. What is your assessment of this report
which was not very positive?

Mr. SANDALOW. We share concerns about that report, Senator. I
am familiar with it, and I think the numbers in that report were
unrealistically high and they are inconsistent with some of the data
that we have received in the course of our work. We believe both
that the costs of batteries today are lower than were set forth in
that report and that the rate of improvement of battery tech-
nologies will be faster, particularly if we invest in it in the ways
suggested in this bill and others.

Senator DORGAN. If nothing else happens, accepting that some
other countries are moving toward an electrified fleet, in those
countries, they will still use the internal combustion engine. My no-
tion is that as China and India look at the rest of the world and
decide, you know what, we need to be driving here. We need to be
driving something. So you have very low-priced cars made available
with more and more people wanting those cars, perhaps there will
be as many as 300 million to 400 million additional vehicles on the
road in the years ahead, all looking for a gas station once a week.
Is that not ominous for a country like ours that requires a lot of
oil from elsewhere to come into our country, 70 percent of which
will be used in the transportation fleet? Does that not just drive
us to say, you know what, things are going to change. They are
changing already. They are going to change not for the better, but
for the worse. Meanwhile we have other alternatives available
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right now. We have an infrastructure that has been built to
produce peak power and it is largely unused at night when we can
use it to plug in our vehicles. Your notion of that?

Mr. SANDALOW. There is no question, Senator. We spend hun-
dreds of billions of dollars a year in this country to buy foreign oil.
I believe the figure in 2008 was $380 billion or close to it. It is an
extraordinary threat to our national security, and one of the best
ways to reduce threats to our national security is to change our ve-
hicle fleet so that we are not dependent on that type of oil.

Senator DORGAN. Mr. Chairman, the one thing that is certain to
all of us is that we understand change is very hard, and yet, inevi-
tably the thing that we will all experience all of our lives is change.
But when you talk about these kinds of things, picking ideas and
moving forward, change is very, very hard to accomplish because
we live in a circumstance wedded to what we do. I just think this
is such an important subject for us in terms of national security,
economic security, and also protecting our climate.

Thank you, Mr. Chairman.

The CHAIRMAN. Thank you.

Senator Burr.

Senator BURR. Thank you, Mr. Chairman.

Welcome, Mr. Secretary.

There is a likelihood North Carolina will be an area that is
picked and the tremendous amount of money going into North
Carolina right now on battery technology, much of which is coming
from the Department of Energy in the over $2 billion that was
available under the stimulus package.

Let me ask you. S. 3495 authorizes another $1.5 billion in bat-
tery R&D. At what point will we have filled the coffers sufficiently
with technology money to believe that we can reach that critical
mass in the technologies that we need for this to really penetrate
the market?

Mr. SANDALOW. Senator, I was visiting Davidson with my 17-
year-old

Senator BURR. A very good pick.

Mr. SANDALOW. Thank you—when by coincidence the President
showed up in Charlotte to announce a battery grant at a facility
there. So I am familiar with what is happening in your State. I
think it is a tremendous opportunity all over the country to create
jobs in this area.

I would not want to pick a specific number for research dollars
at this point. I do not think we know. That is something that will
emerge over time. But one thing I am confident of is that invest-
ment in this area will pay dividends for the American people. As
we drive down the costs of battery technologies, it is going to speed
the dissemination of these vehicles. It is going to reduce our de-
pendence on oil, and it is going to create jobs. In the past the
United States has thrived when we have had focused efforts on re-
search and development that have led to extraordinary results.
That is the type of thing we can do in this area, and I think bills
like this will help us get there.

Senator BURR. Even health care, the research and development
that goes on on the research bench is sometimes weighed against
commercialization of that product, that breakthrough because that
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researcher is going to have to go out and find more research
money. Now, I am not suggesting that we are in the same situation
on the battery.

But we have got three major challenges, as I see it, to electric
penetration, two of which would be range and cost. What is the
number that we have got to hit for the range that you bring in
enough of the American people that you have now affected the
manufacturing cost? At what price point does it need to be for that
critical mass to be met?

Mr. SANDALOW. These are big questions and important ones.

A couple of points on this, Senator. There will be different driv-
ing habits. So I think with respect to the range, there is no one sin-
gle answer. There are some people who—like me, I drive 5 miles
back and forth to work every day. I have got a car that I basically
use for that purpose and almost nothing else. There are lots of
Americans who drive cars in that way. I think the figures are that
most Americans drive 30 miles or less every day. But then lots of
g&mericans are out there driving hundreds of miles every day in big

tates.

Now, for the Americans who drive short distances, one type of
technology might be better. For the Americans who drive longer
distances, other types of technologies might be better. So I do not
think there is any one single——

Senator BURR. Should our strategy not be how do we get enough
market penetration through electric vehicles that, one, it affects the
manufacturing cost and we are bringing that down, so we are ad-
dressing point No. 2. We are reducing the costs where it is more
affordable for more people. Would that not in itself fuel additional
R&D at the company level to try to figure out how to address the
range so that you are pulling different customers in the door?

Mr. SANDALOW. There is no question. Two points on that.

First, with respect to cost, one point that is worth remembering
and emphasizing is that it costs much less to drive a mile on elec-
tricity than it does on gasoline. That electric car that I am driving
around—it costs me about the equivalent of 75 cents a gallon to
drive. Now, the upfront purchase price of the car is higher. We
need to get that upfront purchase price down. But driving on elec-
tricity is much, much cheaper because electric motors are more effi-
cient.

You raised the issue, Senator, of the balance between Govern-
ment funding and private funding in this area, and that is an ex-
tremely important one. There is certainly an extremely important
role for private sector commercial investment in research and de-
velopment. But the public sector also has a role in doing the type
of research that is pre-commercial, the advanced research that no
individual country can benefit from. That has been the model over
many decades. We will not get where we need to go if all the re-
search and development in this area is simply in the private sector
because there is advanced research and development that needs to
be done. So we need to be doing that in our public sector as well.

Senator BURR. I agree with you totally. I think that as we head
into this, which is an incredibly important sector, we have also got
to figure out up front where is it we are trying to get to. We are
not just out trying to fuel the research bench with public and pri-
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vate money. We are trying to have replacement vehicles over the
combustible engine for some portion of America, and from a na-
tional security and economic security standpoint, long-term it
means the majority of Americans preferring these platforms, and
that the combustion engine is on its way out as we know it today.

I want to make sure our policies send us in the right direction
and just do not send us in one direction that has no specific area
then that we are pivoting to.

Senator DORGAN. Would the Senator yield on that point?

Senator BURR. I would be happy to.

Senator DORGAN. I think generally speaking most that have been
working in this field feel that you need to get a battery capability
for a 300- to 400-mile range. We have a prize in this legislation for
a 500-mile battery. That, of course, is what we have as an aspira-
tion to develop in the future. But I think most people feel you are
going to need to have a 300- to 400-mile range with the battery.

Mr. SANDALOW. If I might also. The Department has established
some targets for battery costs as well, and we are looking to try
to get battery costs down to $300 per kilowatt hour, for example,
which we think will support a commercial market of pretty sub-
stantial size.

The CHAIRMAN. Senator Stabenow.

Senator STABENOW. Thank you very much, Mr. Chairman.

First, I think, as I understand it, it is actually a very important
day today because I think we need to say happy birthday to Sen-
ator Murkowski.

Senator MURKOWSKI. No.

Senator STABENOW. That was on my schedule as being your
birthday today. So we will

Senator MURKOWSKI. It was last month.

Senator STABENOW. Oh, well, they made a mistake. Here I was
trying to celebrate your birthday today. I was ready to sing. We
will not sing. I was ready to sing. With that, we will take that off
the schedule today, singing for Senator Murkowski.

[Laughter.]

Senator STABENOW. So, Mr. Chairman, thank you very much for
your leadership on this issue and to Senator Dorgan as well.

Yesterday I attended an opening groundbreaking for a battery fa-
cility in Midland, Michigan. Dow Kokam, which is a partnership,
and it is one of 16 different facilities in Michigan that is now in-
volved in battery manufacturing for these vehicles. It would not
have happened without Senator Dorgan’s leadership on appropria-
tions and Senator Bingaman’s. So thank you to both of you for
that.

When we look at this bill, which I wholeheartedly agree with the
goal of this bill, one of the things, Mr. Chairman, that I want to
work with you on and work with the sponsors on is to make sure
that—and I know you share this, but making sure that we are, in
fact, incentivizing purchasing of the manufacturing of these prod-
ucts in this country so that these are American made and we are
not incentivizing folks coming in from overseas who already have
their own incentives in their own country. So I am looking at this
with an eye to this as we go through it.
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My question first, though, relates to how we incentivize, in addi-
tion to what is being talked about in this bill, and I think there
are some important questions as to how we do this. We have got
to get started doing a few communities or incentivizing something
across the country. We know we have to get started somewhere.

But one of the places that we can really get started much more
aggressively I believe than where are is in our own Federal pur-
chasing. I believe that is a piece in the bill as well. So pointing to
the General Services Administration now between the post office
and the agencies of government and the military, we have over
651,000 vehicles used by the Government. We did a small piece in
the Recovery Act, but that alone could make a huge difference in
creating the market.

So I am asking, do you believe that we are, in fact, doing enough
in this legislation and doing enough in general compared to what
we purchase every year and what we could be doing to jump-start
not just infrastructure in individual communities but the market as
a whole?

Mr. SANDALOW. Thank you for the question, Senator.

We can do a lot with Federal procurement of vehicles. This bill
moves us in the right direction on that front. The Federal Govern-
ment, the last time I looked, buys over 60,000 vehicles a year.
There are tremendous opportunities, as you suggest, to use Federal
purchasing power in order to make a transition in this market. So
I look forward to working with you, with members of the committee
to move forward on those provisions in this bill and do whatever
we can to improve the ability of the Federal Government to use its
purchasing power to promote the transition toward electric vehicles
and other types of advanced technologies.

Senator STABENOW. Do you need legislation in order to be able
to do that? Or is that something that the administration can make
a commitment to and proceed on right now?

Mr. SANDALOW. The administration is already making steps in
this area with a number of purchasing decisions. This type of legis-
lation is extremely helpful, Senator, and it sets the direction of
Congress. It makes the intent of Congress clear on that and pro-
vides authorities which will be very helpful to us in doing exactly
that.

Senator STABENOW. Obviously, as you mentioned, the price on
your vehicle was higher, even though you are saving money in the
long run, higher than you would like it to be. We provide tax incen-
tives and so on. But again, it is just like with computers. It is just
like with anything else. The more people who are purchasing it, the
more the price comes down. So I think we have a tremendous abil-
ity in our marketing—our own ability in the Federal Government
to bring down those prices.

Finally, I would just ask as we look at how we incentivize, I be-
lieve that we absolutely have to incentivize the electric vehicles as
very much a part of our future. But what about multiple electric
drive pathways such as fuel cell electric vehicles, other kinds of op-
tions so we are going to a broader range around electric vehicles?
I do not believe that is in this bill, and I wondered if you might
speak to having a broader view in terms of the electric vehicle.
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Mr. SANDALOW. We should certainly be investing in a broad
range of electric drive technologies, and that would include not just
batteries but fuel cells and other types of approaches. I think the
consensus view of most experts is that battery-drive vehicles will
be on the market sooner than those using fuel cell technologies. So
I think it is appropriate to focus in that direction. But we need to
be1 looking at all different pathways to reduce our dependence on
oil.

Senator STABENOW. Thank you, Mr. Chairman.

The CHAIRMAN. Senator Corker.

Senator CORKER. Mr. Chairman, thank you. I appreciate the tes-
timony of the Secretary. I am going to actually wait for the second
panel. I am trying to juggle financial reform and this. So thank
you.

The CHAIRMAN. We have all had a chance to ask questions.
Thank you very much for your testimony, and we will allow the
second panel to come forward at this point.

The second panel is made up of Fred Smith, the Chairman,
President, and CEO of FedEx Corporation in Memphis, Tennessee;
Kathryn Clay, the Director of Research with the Alliance of Auto-
mobile Manufacturers here in Washington. Brian Wynne is the
President of the Electric Drive Transportation Association here in
Washington. David Friedman is the Research Director with the
Clean Vehicles Program of the Union of Concerned Scientists from
Oviedo, Florida. Alan T. Crane is the Senior Program Officer with
the National Research Council here in Washington. Thank you all
very much for being here.

We will have our usual procedure here. We will just take the
written statement that each of you have prepared and submitted
and make that part of the record. If each of you could take 5 or
6 minutes and summarize the main points you think we need to
understand from your testimony, that would be very appreciated,
and then we will have questions.

Why do we not start right here with Mr. Smith and go right
across the table? Thank you for coming.

STATEMENT OF FREDERICK W. SMITH, CHAIRMAN, PRESI-
DENT AND CEO, FEDEX CORPORATION, CO