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OIL DEMAND

WEDNESDAY, JULY 23, 2008

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

The committee met, pursuant to notice, at 9:45 a.m. in room SD—
366, Dirksen Senate Office Building, Hon. Jeff Bingaman, chair-
man, presiding.

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

The CHAIRMAN. Ok, why don’t we go ahead and get started? I'm
not sure of Senator Domenici’s schedule this morning, but we've got
Senators here and witnesses. So let’s go ahead and begin at 9:45
as we indicated.

Average gas prices have been above four dollars since the begin-
ning of June. As of June 21, gas prices averaged $4.06. I think
they’re higher than that today. It’s about a $1.10 increase over last
year at this same time.

These fuel prices have harmed our economy. They are harming
our economy. They cause serious problems for many consumers.

Some believe the only way to reduce the price of gasoline is to
provide more supply through additional drilling. There are also, of
course, ways that we can reduce demand which will also, I believe,
affect gasoline prices. Today we’ve gathered a panel of experts to
discuss a variety of near term proposals for reducing our depend-
ence on petroleum and hopefully lessening the pain at the pump
that United States consumers are currently experiencing.

The witnesses have been selected to give us a comprehensive
look at policy options in this area including relevant Federal pro-
grams; particularly those authorized in the 2005 legislation we
passed, EPACT, and the 2007 legislation that the President signed
last year. Another option we’re hoping to look at here is increasing
fuel economy and consumer response to incentives to purchase
more fuel efficient vehicles, and efficient opportunities across the
transportation system, the role of information technology in helping
us accomplish these goals, transportation and development and
policies to reduce the number of vehicle miles traveled and also ad-
vances in battery development to enable quicker electrification of
our transportation system.

So, we look forward to the testimony. I thank the witnesses for
being here. Let me ask if Senator Craig wishes to make an opening
statement before I introduce the witnesses.

o))
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[The prepared statement of Senator Salazar follows:]

PREPARED STATEMENT OF HON. KEN SALAZAR, U.S. SENATOR FROM COLORADO

Mr. Chairman and Ranking Member Domenici, thank you for holding this hearing
to discuss existing and potential federal programs to reduce gasoline consumption.

The energy crisis that we currently face is dominating the minds of many citizens.
Driving up to a filling station and seeing four dollar per gallon gasoline and nearly
five dollar per gallon diesel is not something that anyone can get used to. I am hear-
ing stories from all corners about folks trying to limit their gasoline consumption.
The pain of high gas prices is only the most visible symptom of a much deeper and
more systemic set of problems. Today’s hearing, in my mind, is about what we can
do to both help consumers—especially our most vulnerable citizens—in the imme-
diate term and what we can do to shatter our dependence on petroleum-based fuels
for transportation as quickly as possible.

When we talk about encouraging reduction in gasoline consumption right now, I
think it is critical to distinguish between those who have options and those who
don’t. Americans who live in urban areas generally have multiple options to reduce
their gasoline consumption, including mass transit, bicycling, walking, and telecom-
muting, while those who live in rural areas typically do not have these options.
Many rural Americans have to travel significant distances to their place of work or
use large quantities of fuel for farm machinery. Furthermore, those in rural areas
often do not have the income base to afford a transition to a hybrid vehicle; they
might depend on owning a truck or other low-mileage vehicle for their livelihood.
And of course many of our seniors on fixed incomes have very few options for chang-
ing vehicles or changing their transportation habits. Rising gasoline prices hit these
families and individuals hardest. We’ve probably all heard stories of folks socking
away their economic stimulus rebate check for gasoline. We need to think hard
about what policies—whether it’s a tax rebate or some other instrument—can help
mitigate the burden on the most financially vulnerable Americans.

In the longer term, we need to escape the fundamental fact that in this country
the car has a death grip on mobility and that oil has a death grip on the car. The
U.S. consumes 20.7 million barrels of oil every day. 68% of this is for transportation
and about half—9.2 million barrels—is consumed as gasoline by America’s 235 mil-
lion cars and light trucks. No matter how much we want to deny it, the truth is
that OPEC and countries like China and India that subsidize artificially low gaso-
line prices for their citizens stack the deck against us in the global oil market.
OPEC’s power derives from oil’s monopoly in the transportation sector.

This monopoly is bleeding our economy and American wallets. Americans are
sending the staggering sum of over $700 billion a year to foreign producers. A typ-
ical family will spend about $6,000 this year on liquid fuels, natural gas, and elec-
tricity. This amount has doubled since 2000, and equates to a $300 billion tax hike
on working Americans.

We have made a start in the right direction. I am proud of the work that we have
done in this committee with the Energy Policy Act of 2005 and the Energy Inde-
pendence and Security Act last year, which established and then expanded the re-
newable fuels standard. ,

Last year’s bill also raised the CAFE standards for cars and light trucks by over
40 percent by 2020. And these policies are beginning to have an effect. Merrill
Lynch estimates that we would be paying 15 percent higher prices at the pump
today without current domestic biofuels on the market. The Energy Information Ad-
ministration tells us that the 2007 energy bill will reduce U.S. o1l consumption by
1.1 million barrels per day in 2020—half of what we currently import from the Per-
sian Gulf—and by 2.5 million barrels per day by 2030. Simple arithmetic shows that
the bill’s 36.0 billion gallon renewable fuel standard in 2022 is equivalent to 1.6 mil-
lion barrels of crude oil per day—1.6 million barrels that the U.S. will need not im-
port.

These policies are an important start, but they are only the beginning of the rad-
ical change we need to achieve. The RFS and the increase in CAFE standards point
the way forward: displacement of the roughly 14 million barrels of oil we currently
import per day is eminently achievable by aggressive movement towards high-effi-
ciency vehicles and renewable biofuels and other alternative fuels.

Yesterday I introduced legislation with Senators Brownback and Lieberman to ac-
celerate the deployment of flex-fuel vehicles into the U.S. passenger vehicle fleet.
Our bill, the Open Fuel Standard Act, will break oil’s monopoly by making fuel flexi-
bility a standard feature, ensuring that Americans have choice at the pump. There
is no reason we can’t do this today. At a cost of just $100 per car, FFV technology
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will enable Americans to choose how to fuel their car and where to send their dol-
lars. In Brazil today, 90% of the automobiles on the road are FFVs, and most of
those are manufactured by GM and Ford. It is time our domestic automobile manu-
facturers produce and sell FFVs on a mass scale in this country.

FFVs will provide a platform on which alternative fuels can compete. Imagine the
effect on consumption of oil and the average family’s budget if, instead of filling up
for $4.30 a gallon it was possible to choose alcohol fuels, which can be produced for
about $2.00 a gallon, or synthetic gasoline and diesel, produced from renewable bio-
mass, which soon will be cost-competitive with petroleum-based products. If con-
sumers have choice at the pump, they will almost overnight send a powerful signal
to the world oil markets by choosing cheaper fuels produced from abundant domes-
tic resources. We add about 17 million new light-duty vehicles to our roads each
year, and these vehicles have a lifespan of about 13 years. Increasing the number
of FFVs on the roads is an investment we need to start making today and will pay
lasting dividends.

In their widely publicized meeting at the White House in November 2006, the
CEOs of the Big Three U.S. automakers reaffirmed their commitment to making
50% of their fleet capable of running on any mixture of alcohol and gasoline (FFVs)
by 2012. Our legislation merely codifies that commitment and establishes a modest
increase in that standard of 10% per year after 2012 to 80% by 2015. That trajectory
matches the projected increase in supply of renewable biofuels under the 2007 re-
newable fuels.

Flex-fuel vehicles and alternative fuels are a big piece to the puzzle, but not the
only piece. We must also pursue advanced battery technologies to “electrify” a large
chunk of the transportation sector by making low-cost long-range plug-in hybrid
electric vehicles a reality. We need to encourage smart transportation and smart de-
velopment. We need to promote telecommuting. We need to alter our tax policies
to make early adoption of plug-in hybrids more affordable and remove the few per-
verse provisions that actually incentivize the purchase of gas-guzzlers. We need to
do all of these things to fundamentally transform the transportation sector and rid
ourselves of our need for oil for good.

The key to energy security is using America’s abundant natural resources to re-
gain our strategic advantage in the world. Unlike in the case of oil, where national
oil companies and countries in the Middle East control the vast majority of the re-
source and we have less than 2% of world oil reserves, the United States has abun-
dant domestic coal, natural gas and biomass resources—enough to power all of
America’s trucks and automobiles for centuries.

I look forward to discussing these and other policy options with this distinguished
panel. Thank you, Mr. Chairman.

STATEMENT OF HON. LARRY E. CRAIG, U.S. SENATOR
FROM IDAHO

Senator CRAIG. Mr. Chairman, thank you very much. To all the
witnesses thank you for being with us today.

We're at an interesting time in our country’s history as it relates
to energy. Mr. Chairman, I find it fascinating, of all of the dynam-
ics that are out there at this moment, I was very curious over the
last several years when the break point would occur. When the
American consumer would finally say, we’ve had enough. We can’t
pay or we won’t pay what at the pump.

It didn’t happen at $2. It started appearing to happen at $3. But
clearly at $4 it has occurred. We know what’s going on here in
Washington, a very robust debate at this moment about what we
ought to do as it relates to supply and demand and can, by our
public policy actions we affect it in some way.

But while that is going on, I'm fascinated by what the consumer
is doing because they are doing something. We have seen the con-
sumption in our country fall, flatten, to a point where demand is
off approximately 3 percent from last year. That’s directly a result
of price.
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As a result of that, the market is beginning to react. Yesterday
crude fell $3.09, down from the high 140s to 127, I think it was
yesterday. All of that, in part, is a direct result of a consumer reac-
tion, in my opinion, in what I read, to the price.

So there is a price sensitivity out there, where we know. We hear
it everyday when we go home. The American consumer can no
longer afford to pay that.

Last year I found it fascinating in when we were sitting at about
$3.25, in an E-news system I have out in my State of Idaho, where
long distances are traveled on a very regular basis by an awful lot
of our citizens. I said how many of you would pay more if you could
buy a car that got $5 more to the gallon. Sixty-five percent of those
who responded said we wouldn’t pay a dime more, if it cost us
more.

So it broke down this way. It cost a thousand dollars more to get
$5 to the gallon, only 17 percent said they would pay. If it cost $3
thousand, only 11 percent said they would pay. If it cost $10 thou-
sand only 1 percent said they would pay. In other words they
weren’t willing to offset in any way their reaction to that price at
that time.

Today if you travel across my State that 18 mile per gallon vehi-
cle is sitting on a lot with a for sale sign on it because the con-
sumer has made a decision that they can no longer afford. So what
we do here and what we did in EPACT 2005 and what the con-
sumer does is a very important part of the equation to deal with
it. At the same time, finding more supply certainly is also an im-
portant part of the total equation for a long term transition to the
kind of opportunities I think we’ve put together in Energy Policy
Act of 2005. Again, of course, we responded in 2007.

I hope we continue to respond as the marketplace adjusts, re-
aligns itself. The break point has occurred. A decade from now we
will look back on 2008 and 2009 as a significant shift in our atti-
tudes toward hydrocarbons.

Thank you.

The CHAIRMAN. Thank you very much. Let me go ahead and in-
troduce our witnesses.

First is, on the left here, is Mr. Steven Chalk, who is the Deputy
Assistant Secretary for Renewable Energy. Thank you for being
here.

Mr. CHALK. Thank you.

The CHAIRMAN. Dr. Greene, who has testified to us before is a
Corporate Fellow with the Center of Transportation Analysis at
Oak Ridge National Laboratory.

Mr. Skip Laitner is here. He is the Director of Economic Analysis
for the American Council for an Energy Efficient Economy here in
Washington.

Mr. Steve Winkelman, Director of Transportation and Adaptation
Programs with the Center for Clean Air Policy in Port Chester,
New York. Thank you for coming.

Dr. Edward Buiel, who is Vice President and Chief Technical Of-
ficer with Axion Power International in New Castle, Pennsylvania.
Thank you for being here.
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Why don’t each of you take 5 or 6 minutes and tell us the main
points you think we need to understand about this set of issues.

Then we will undoubtedly have questions.
Mr. Chalk.

STATEMENT OF STEVEN G. CHALK, DEPUTY ASSISTANT SEC-
RETARY, OFFICE OF ENERGY EFFICIENCY AND RENEWABLE
ENERGY, DEPARTMENT OF ENERGY

Mr. CHALK. Thank you, Mr. Chairman, members of the com-
mittee. Thanks for the opportunity to discuss the Department of
Energy’s technology development programs targeted at reducing
gasoline demand and transportation-related greenhouse gases in
the near term. Addressing petroleum dependency is essential to en-
sure national prosperity, security, and environmental stewardship.

Rising gasoline prices are having a significant impact on family
budgets of many Americans and overall threatens our economic
stability. Through bipartisan legislation, such as the Energy Inde-
pendence and Security Act of 2007, otherwise known as EISA,
we've initiated important advances in addressing this Nation’s ad-
diction to oil by increasing the renewable fuel standard, the BF'S,
and by increasing the corporate average fuel economy (or CAFE) of
our vehicles. Durable, predictable policies like the RFS and the
CAFE are crucial to industry investment in advanced technologies
and infrastructure.

Today I'll discuss the near term technologies that DOE is invest-
ing in on behalf of the taxpayers. However one important point I'd
like to make is that if we’re going to make a more urgent effort to
reduce our petroleum use, we need to accelerate the rate at which
technology 1s introduced by turning over current assets at a faster
rate. For example, it takes about 15 years for a new automotive
technology to achieve full market penetration.

It’s taken hybrid vehicles about 7 years just to reach 2 percent
of new vehicle sales. The average lifetime a vehicle is in the inven-
tory is 15 years. So a vehicle sold today doesn’t pop out of the in-
ventory until 2022, 2023.

Installing new infrastructure is equally daunting. It’s taken 8
years to put in place over 1,400 E85 fueling stations. E85 is 85 per-
cent ethanol, 15 percent gasoline. It’s a blend. This is just 1 percent
of the total number of stations that we have in the United States.

So frankly, it takes time to fully realize the benefits of new auto-
motive technology. Right now it’s measured in decades. To greatly
reduce petroleum consumption in the near term we’ve got to act de-
cisively and with unprecedented speed and conviction. The tech-
nology will be there, but we need to devise programs that encour-
age consumers, fueling station operators, vehicle manufacturers,
energy providers to change over their current assets at a faster
rate.

Now DOE is pursuing both short and long term technology op-
tions. Plug in hybrid vehicles (or PHEVs) are one of the most prom-
ising for the near term. These are hybrid vehicles where the bat-
tery is externally charged. The vehicle can potentially achieve 40
miles in all electric mode.

DOE recently announced a new program to accelerate the devel-
opment, demonstration and commercial introduction of PHEVs.
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However, the challenge to widespread plug in hybrid vehicles con-
tinues to be the battery. It’s life, it’s cost and it’s the size of the
battery pack. So our research is focused on lithium batteries that
are projected to have two to four times the energy content on a vol-
ume basis or a weight basis compared to nickel metal hydride
which is the type of battery that’s used in today’s hybrids.

Additionally, we’re helping to increase the efficiency of today’s
gasoline diesel engines. High efficiency combustion engines are
really important for all technologies, today’s vehicles, hybrids and
plug in hybrid vehicles.

The Department is also actively supporting advanced biofuels for
basic science all the way to integration into our national fuel sup-
ply. Our goal is to make these cost competitive by 2012. Increased
use of advanced biofuels such as cellulosic ethanol is going to have
a very positive impact on the environment.

Now while we continue to support fuel flexible vehicles and E85
infrastructure, the use of intermediate blends of ethanol is critical
to acceleration of biofuels into the marketplace. The Department is
leading a testing effort right now to determine the impacts of inter-
mediate blends on existing vehicles and non-road engines. R and D
of vehicles and fuels has been very successful.

However, I want to emphasize again that the accelerated intro-
duction of vehicle and infrastructure technologies is not only inhib-
ited by the technology cost, performance, reliability, but also by the
time it takes to introduce these technologies and replace incumbent
investment. If we’re to combat the economic and environmental im-
pact of increased oil dependence in a more urgent manner, we need
to evaluate programs that bring new technologies to the consumers
faster and incentivize new vehicle and fuel infrastructure. This is
a challenging issue because we’re going to build new infrastructure,
we have to look at the undue hardship we might cause to owners
who have already invested in today’s infrastructure.

So Mr. Chairman, thank you again for holding this important
hearing and for the opportunity to address how DOE is helping re-
duce gasoline consumption in the near term. This concludes my
prepared statement. I'd be happy to answer any questions the com-
mittee members may have.

[The prepared statement of Mr. Chalk follows:]

PREPARED STATEMENT OF STEVEN G. CHALK, DEPUTY ASSISTANT SECRETARY, OFFICE
OF ENERGY EFFICIENCY AND RENEWABLE ENERGY, DEPARTMENT OF ENERGY

Mr. Chairman, Ranking Member Domenici, Members of the Committee, thank
you for the opportunity to appear before you today to discuss the status of existing
Energy Department programs targeted at reducing gasoline demand and transpor-
tation greenhouse gases in the near term.

Reducing petroleum dependency can help improve national prosperity, energy se-
curity, and environmental stewardship. Petroleum provides close to 40 percent of
our total energy use, and, to date makes up about 48 percent of our trade deficit.!
Rising gas prices present a threat to our economic stability and the link between
petroleum supply and our economy is direct and precarious. Likewise, our petroleum
dependence contributes to climate change and threatens our energy security, as it
puts our supply at risk to unpredictable global events.

1The 48 percent figure was calculated as a fraction of the goods trade deficit for the first four
months of 2008, http:/www.eia.doe.gov/oiaf/aeo/index.html.
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The transportation sector accounts for about two-thirds of U.S. petroleum use.2
Correspondingly, transportation is also a significant contributor to climate change,
accounting for 31 percent of our carbon dioxide emissions.? To help curb our addic-
tion to oil, President Bush announced the “Twenty in Ten” initiative in his 2007
State of the Union address. This initiative proposed to reduce projected gasoline
usage by 20 percent in 10 years, to be achieved in two ways. First, the supply of
renewable and alternative fuels would be increased to displace 15% of projected gas-
oline use. Second, the Corporate Average Fuel Economy (CAFE) Standards for cars
and light trucks would be modernized to reduce projected gasoline use by an addi-
tional 5%.

Congress responded to the Twenty in Ten initiative by passing the Energy Inde-
pendence and Security Act of 2007 (EISA) that sets a mandatory renewable fuel
standard (RFS) requiring fuel producers to use at least 36 billion gallons of biofuel
in 2022 and set a national fuel economy standard of 35 miles per gallon by 2020.
These EISA provisions will achieve substantial reductions in oil use and greenhouse
gas emissions. However, there will be challenges in achieving these dramatic reduc-
tions.

New technologies must meet criteria for cost competitiveness, performance and re-
liability. Products must meet those criteria with a high degree of confidence because
consumers will expect products to be fully warranted. However, it is also critically
important to accelerate the rate in which technology is introduced so that better and
more efficient technology can replace current assets. Consider that it takes approxi-
mately 15 years for a new automotive technology to achieve full market penetra-
tion,* it has taken hybrid vehicle technology seven years to achieve a U.S. market
penetration of over 2%,5 and the average lifetime of a new vehicle is over 15 years.®
Placing new fueling infrastructure is equally daunting. It has taken eight years to
place just over 1,400 E85 fueling stations, less than one percent of the total number
of U.S. fueling stations.” Therefore, the time it takes to fully realize the benefits of
a new automotive technology is measured in decades.

The Department of Energy is working to shorten the time between research and
commercialization so Americans will be able to drive more fuel efficient vehicles
while at the same time reducing greenhouse gas (GHG) emissions and criteria pol-
lutants. As part of this plan, DOE is pursuing technologies that will significantly
reduce petroleum use within five to ten years, as well as pursuing longer-term tech-
nologies. The Department continues to work with industry through its FreedomCar
and Fuel partnership and 21st Century Truck Partnership. The Department and in-
dustry are on track to meet most of the FreedomCAR and Fuel 2010 technical tar-
gets.

Plug-In Hybrid Electric Vehicle Technology (PHEV)

Plug-in hybrid electric vehicles are one of the most promising technologies to de-
crease petroleum usage. DOE recently announced selections to accelerate the devel-
opment, demonstration, and commercial introduction of Plug-In Hybrid Electric Ve-
hicles (PHEV). Projects with Ford, General Motors, and General Electric/Chrysler,
are targeted to demonstrate the technical and performance of PHEVs and result in
the commercial introduction of at least three vehicle models.

DOE’s Advanced Vehicle Testing Activity provides benchmark data for its re-
search and development programs and also assists fleet managers, who are often
early adopters of alternative energy vehicles, in making informed vehicle purchase,
deployment and operating decisions. This testing documents the petroleum reduc-
tion potential, the infrastructure requirements, and operator use patterns. The test-
ing to date has demonstrated very high fuel economy in mostly urban applications.
The challenge to widespread PHEV production continues to be limitations in battery
life, size, and cost, issues that DOE 1s also working to solve.

2Transportation Energy Data Book, Edition 27, Table 1.13, http:/cta.ornl.gov/data/tedb27/
Edition27 Chapter01.pdf.

3“Emissions of Greenhouse Gases Report,” EIA, November 28, 2007, http://www.eia.doe.gov/
oiaf/1605/ggrpt/.

4 Light-Duty Automotive Technology and Fuel Economy Trends: 1975 Through 2006, EPA420-
R-011, July 2006, p. 62.

5Toyota Prius introduced in 2000, hybrid sales 2% of total 2007 sales. Electric Drive Trans-
portation Association, Hybrid Sales Figures, http://www.electricdrive.org/
index.php?tg=articles&topics="7.

6 Transportation Energy Data Book, Edition 24, Tables 3.9 & 3.10, http://cta.ornl.gov/data/
chapter3.shtml.

7 “E85 Fueling Station Locations,” DOE, http:/www.eere.energy.gov/afdc/ethanol/eth-
anol locations.html.



Battery Accomplishments

The battery research effort is supporting the development of durable and afford-
able advanced batteries covering the full range of vehicle applications. The higher
fuel economy and reduced greenhouse gas emissions of today’s hybrids (HEVs) are
due in large part to the progress in battery technology resulting from the DOE’s En-
ergy Storage R&D activities.

Current DOE HEV and PHEV research is focused on lithium batteries that are
projected to have two to four times the energy content, on a weight or volume basis,
of nickel metal hydride batteries. The first commercial HEV to use a lithium battery
is expected to be the 2009 Mercedes Benz S400 hybrid vehicle, which will use a lith-
ium battery developed with DOE support.® Lithium batteries developed with DOE
support are also expected to be used in the Chevy Volt PHEV that is scheduled to
be introduced in 2010. The Volt is designed to achieve a driving range of 40 miles
on electric power, meeting the range needs of most urban commuters.® With fuel
eg(}‘noiny expected to reach 120-150 mpg, PHEVs could displace million of gallons
of fuel.

Combustion Engine Technology

Developing and introducing high-efficiency combustion engines in conventional,
hybrid electric and plug-in hybrid electric vehicles offers the most promise to im-
proving fuel economy in the near future. DOE is helping to develop increasingly effi-
cient combustion engines that meet the needs of consumers and businesses.

Diesel engines are essential to trade and commerce. Over 90 percent of freight is
moved by diesel-powered commercial vehicles (trucks). Unlike passenger vehicles,
trucks cannot reduce their size and continue to maintain their freight capacity. Co-
operative work by the Department of Energy and heavy duty diesel engine manufac-
turers has resulted in improvements in engine efficiency that still meet stringent
EPA emissions standards.

With the help of our research, a new fuel-efficient diesel engine meeting 2010
emissions standards was introduced by diesel manufacturer Cummins, Inc., and is
being sold in Dodge Ram pickup trucks. In 2010, Cummins will introduce a new die-
sel engine co-developed with DOE for a Chrysler light-duty pickup truck/SUV. The
diesel engines in both of these applications will provide an average of 30 percent
fuel savings over gasoline-powered engines for comparable vehicles. For the future
heavy-duty diesel vehicles, we are targeting an additional 20 percent improvement
in fuel economy through further engine optimization and novel waste heat recovery
strategies.

DOE Advanced Biofuels Research, Development, and Demonstration

The Department actively supports biofuels production, from the most basic science
research activities to efforts toward the integration of advanced biofuels into the na-
tional fuel supply. To help meet our long-term energy needs, the Department’s bio-
mass research and development activities are designed to make biofuels from non-
food feedstocks cost competitive by 2012.

The biomass feedstocks of today include grains, as well as oilseeds from plants.
Our goal is to allow future feedstocks to come from a variety of sources such as
wastes and residues, and fast-growing energy crops. These future feedstocks may
consist of agricultural residues like stalks and stems, as well as forest resources
such as wood waste, forest thinnings, and small-diameter trees. Examples of energy
crops include switchgrass, miscanthus, and hybrid poplar trees, in addition to algae
andlnon-edible oilseeds like jatropha. Sorted municipal solid waste may also play
a role.

Cellulosic ethanol is expected to improve upon the positive energy balance of to-
day’s corn ethanol by delivering four to six times as much energy as needed for pro-
duction.10 Additionally, cellulosic feedstocks can reduce life-cycle greenhouse gas
emissions by 86 percent compared to gasoline.l1

Flexible Fuel Vehicles

Currently, there are more than six million flexible-fuel vehicles (FFVs) on our
roads that can utilize ethanol blended gasoline up to 85 percent ethanol and 15 per-
cent gasoline (E85). Although this is a significant number, it is only 2.7% of the 222

8“Mercedes-Benz S400 Hybrid Will Roll Out in 2009 With Breakthrough Li-Ion,” Popular Me-
chanics, March 5, 2008, http://www.popularmechanics.com/blogs/automotive news/
4253307.html.

9 Chevrolet—New Electric Car, http://www.chevrolet.com/electriccar/.

10 Source: Wang et al, “Life-cycle energy and greenhouse gas emission impacts of different corn
ethanol plant types,” Environmental Research Letters, May 2007.

11Tbid.
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million cars in the light duty fleet.12 We encourage all automobile manufacturers
to meet and exceed stated voluntary targets for increasing sales of FFVs. We ap-
plaud the domestic auto manufacturers for their pledge to the President to make
half of their vehicles E85 compatible by 2012.13 We are hopeful that this encour-
aging trend will continue and stand ready to work with the automotive industry to
that end.

In order to improve the efficiency of future FFVs, the Department is partnering
with industry to develop the next generation of engines for these vehicles. These
projects are targeting production-ready engines optimized for use of ethanol at all
blend levels. These projects seek to develop systems which can reduce or eliminate
the fuel economy penalties associated with the reduced energy content of biofuels.

Intermediate Ethanol Blends

The Department realizes that achieving large near-term gains through an FFV/
E85 approach is difficult due to the pace of vehicle and infrastructure deployment.
While we continue to strongly support the spread of FFVs and fueling infrastruc-
ture, there are important immediate steps which may provide relief sooner. The use
of intermediate blends of ethanol—those between E10 and E85—in conventional
(non-flexible-fuel) vehicles is one such approach. If found to be compatible with ex-
isting infrastructure, vehicles and non-road gasoline engines, an intermediate-
blends approach could accelerate the expansion of ethanol into the market. Inter-
mediate ethanol-gasoline blends could also enable continued, uninterrupted growth
in ethanol production and help to alleviate concerns about the looming “ethanol
blend wall” where continued growth in ethanol production is constrained by E10 and
the inability to rapidly accelerate deployment of E85.

The Department is engaged in a testing effort to determine the impacts of inter-
mediate blends on existing vehicles and on non-road engines. The testing program
is being conducted in cooperation with the Environmental Protection Agency (EPA),
U.S. Department of Transportation and other partners, and has benefited from
input provided by the automotive industry, the energy industry and the manufactur-
ers of small engines.

Clean Cities

The Clean Cities deployment program supports local decisions to reduce petro-
leum use in transportation. To accomplish this goal, the program encourages the
public and private sectors to reduce petroleum consumption by utilizing alternative
fuels and increased vehicle efficiency. Specifically, it promotes the use of five major
technologies: alternative fueled vehicles, hybrid electric vehicles, idle reduction tech-
nologies, fuel economy measures, and low-level fuel blends.

Clean Cities carries out its mission through 86 geographically-diverse coalitions
nationwide.14 Coalitions operate at the community level, designing projects to suit
their area’s needs, resources, and strengths. Clean Cities also provides a number of
resources to the public, including a station locator and mapping system that allows
consumers and fleet managers to find local alternative fuel stations. A trip planning
tool allows drivers to plan their journey and maps refueling locations along the
route. The website also provides a list of federal and state incentives for the pur-
chase and use of alternative fueled and fuel efficient vehicles. Clean Cities, in part-
nership with EPA, also sponsors the publication of the annual Fuel Economy Guide.

Hydrogen Fuel Initiative

Hydrogen also continues to be an important part of DOE’s balanced portfolio
through the President’s Hydrogen Fuel and Advanced Energy Initiatives, along with
strong collaboration with Industry through the FreedomCAR and Fuel Partnership.
We have made tremendous progress—doubled automotive fuel cell durability, de-
creased fuel cell cost by 65%, and decreased the cost of hydrogen to be competitive
with gasoline—since before these initiatives.

12 Estimated Number of Alternative Fueled Vehicles in Use in the United States by Fuel
Type, 2003-2006, http:/www.eia.doe.gov/cneaf/alternate/page/atftables/afvtrans v1.xls. For total
number of vehicles on the road: 2006 data from TEDB Edition 27, Table 2.12.

13 Biofuels, GM, http://prod.gm.gmgssm.com/experience/fuel economy/e85/
index.jsp?deep=what&exist=false. Ethanol Vehicles—Flexible Fuel, Ford Motors. https:/
www.fleet.ford.com/Showroom/environmental vehicles/ethnol vehicles.asp. Ethanol / Flexible
Fuel Vehicles. Chrysler. https://www.fleet.chrysler.com/fleetcda/por-
tal?pageid=496d75dfeca67110VgnVCM100000e9261c35RCRD&sectionid=e 726cce 1 be7f5110 V
gnV CM 10000091 f4e735RCRD&ptitle=E85%20-%20Flex%20F uel.

14Clean Cities Coalition Locations: http://www.eere.energy.gov/cleancities/progs/coali-
tion locations.php.
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Commercialization

Bringing these new technologies to market will take substantial capitalization. A
principal purpose of the Energy Policy Act of 2005 (EPACT) Title XVII loan guar-
antee program is to encourage early commercial use of new or significantly im-
proved energy technologies. This program is an excellent opportunity to help secure
capital to address key challenges such as scaling battery manufacturing. In late
June 2008, DOE announced solicitations totaling over $10 billion in Federal loan
guarantees, including guarantees that are applicable to reducing petroleum depend-
ency in the transportation sector.

Conclusion

Research and development of vehicles and fuels has led to new fuel saving tech-
nologies, some of which are in the marketplace today. Vehicle manufacturers con-
tinue significant research efforts to reduce fuel consumption or to replace petroleum,
and investment in alternative fuels, such as biofuels remains strong. We believe
that pursuit of the technology options described above has the most potential to re-
duce petroleum consumption in the near-term and long-term.

However, accelerated introduction of new vehicle technologies is inhibited not only
by improvements still required in cost, performance and reliability of these tech-
nologies, but also by the time it takes to introduce these technologies and replace
incumbent technologies. It may be beneficial to evaluate ways to bring new vehicle
technologies and infrastructure to consumers faster. Any approach should minimize
undue hardship or economic downturn to owners who have invested in today’s in-
stalled assets.

Mr. Chairman, thank you again for holding this important hearing and for the
opportunity to address how DOE is helping reduce gasoline consumption. This con-
cludes my prepared statement, and I would be happy to answer any questions the
Committee Members may have.

The CHAIRMAN. Thank you very much. Before you start, Dr.
Greene, let me just see if Senator Domenici had any opening com-
ments he wanted to make before we heard from the rest of the wit-
nesses.

Senator DOMENICI. Senator, I think my timing is such that I am
going to be with you for a while. So let’s take the next one and see
when I fit in.

The CHAIRMAN. OKk. Dr. Greene, go right ahead.

STATEMENT OF DAVID L. GREENE, CORPORATE FELLOW,
TRANSPORTATION SCIENCE AND ENERGY DIVISION, OAK
RIDGE NATIONAL LABORATORY, OAK RIDGE, TN

Mr. GREENE. Thank you. Good morning, Mr. Chairman, distin-
guished committee members and guests. Thank you for the oppor-
tunity to comment on what can be done in the near term to reduce
our demand for petroleum by increasing motor vehicle fuel econ-
omy.

Before I do that I'd like to note that the Congress has already
taken several important actions to promote fuel economy. The En-
ergy Independence and Security Act requires a 40 percent increase
in fuel economy of passenger cars and light trucks by 2020. This
requirement alone will save consumers about 60 billion gallons of
gasoline a year in 2030, about a quarter of a trillion dollars worth
at today’s prices.

There are many things consumers can do themselves to improve
the fuel economy of their vehicles. There are also things Congress
can do to help. By combining a number of individually small im-
provements, consumer’s gasoline bills can be reduced significantly.
Some actions can be taken immediately. Others will require a few
years.
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With respect to immediate actions, the Department of Energy
and EPA website, fueleconomy.gov itemizes and explains proven
driving and maintenance tips. These tips have appeared on tele-
vision, in newspapers and magazines and on the internet through
programs such as the Alliance to Save Energy’s Drive Smarter
Challenge. Driver behavior is one of those.

After a vehicle has been built, the greatest influence on its fuel
economy is its driver. Typical drivers can increase their miles per
gallon by about 10 percent by diligently applying fuel economy
driving tips such as curbing aggressive driving, especially at high-
way speeds, observing speed limits, house cleaning their vehicles to
remove excess weight that’s not needed, planning trips to avoid
cold starts and using their most efficient vehicle when possible and
avoiding unnecessary idling. Regular maintenance according to
manufacturer’s specifications also promotes fuel economy.

With respect to speed limits, reducing speed limits can save fuel
and lives at a cost of increased travel time. For each 5 miles per
hour above 55, fuel economy decreases by about 7 percent. A retro-
spective study of the 55 mile per hour speed limit by the National
Academy of Sciences found that it probably saved just under 2 per-
cent of total highway fuel use but also improved highway safety.
Similar strategies to improve the fuel economy of heavy trucks are
enumerated on the EPA’s Smart Way website.

Other actions can be implemented over the next one to five
years. I think the time has come to update the test procedures for
determining compliance with the corporate average fuel economy
standards. Several important, real world factors that affect in use
fuel economy are not included in the city and highway test cycles
used to determine compliance with CAFE standards.

Most accessories such as air conditioners, power steering pumps
and alternators are operated little or not at all on the CAFE test
cycles. So there is little incentive for manufacturers to improve
their efficiency in order to meet fuel economy standards. The stand-
ards also offer no incentive to reduce cooling loads by improved in-
sulation or specially tinted glass. It’s been estimated that adoption
of such off cycle fuel economy technologies could raise real world
fuel economy by 10 percent or more.

Strong consideration should also be given to reporting fuel econ-
omy to consumers in terms of fuel consumption per distance rather
than distance per gallon of fuel. There’s evidence that consumers
misinterpret miles per gallon estimates assuming that the 5 mile
per gallon difference between 15 mpg and 20 mpg is the same as
the five mile per gallon difference between 45 and 50. As a result
fuel economy improvements tend to be undervalued for low MPG
vehicles relative to higher MPG vehicles.

Drivers of most vehicles cannot see how their driving behavior
affects their vehicle’s fuel economy. Some vehicles provide digital
displays. Research is now ongoing at the University of California
at Davis to better understand how fuel economy feedback devices
can improve in use fuel economy. Congress may wish to explore
ga{s to encourage the installation of these devices in all motor ve-

icles.

Gasoline at $4 a gallon provides a strong economic incentive to
increase fuel economy for both car makers and car buyers. Still
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there are good reasons to believe that the market for automotive
fuel economy is not efficient and that market outcomes could be im-
proved by means of economic incentives to vehicle purchasers. Ex-
tending and simplifying incentives for hybrid vehicles would raise
new vehicle fuel economy and encourage the transition to more effi-
cient electric drive systems.

In the longer run, fiscal incentives for more energy efficient vehi-
cles may be the most efficient policy. Not only for encouraging con-
sumers to choose high fuel economy, but also for encouraging man-
ufacturers to invent and adopt advanced fuel economy technologies.
Fiscal incentives based on fuel consumption per mile can be in-
dexed to vehicle attributes like NHTSA’s footprint metric in the
same way that fuel economy standards can.

In my testimony I've concentrated on actions that individuals
and Congress could take to increase passenger car and light truck
fuel economy and thereby reduce the burden of high gasoline
prices. But we won’t solve our oil dependence problem unless we
address all uses of petroleum throughout the transportation sector
and throughout our economy. Light duty vehicles account for less
than half of total United States petroleum use. Industry consumes
almost a fourth. We burn an average of a million barrels a day of
distillate fuel heating homes and other buildings.

Only if we adopt a comprehensive strategy to reduce petroleum
use and increase energy supply directed toward a measurable oil
independence goal can we be confident of achieving energy security.
Thank you very much.

[The prepared statement of Mr. Greene follows:]

PREPARED STATEMENT OF DAVID L. GREENE, CORPORATE FELLOW, TRANSPORTATION
SCIENCE AND ENERGY Di1VISION, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, TN

NEAR TERM OPTIONS TO INCREASE FUEL ECONOMY AND DECREASE PETROLEUM DEMAND

Good morning Mr. Chairman, distinguished committee members and guests.
Thank you for the opportunity to comment on what can be done in the near term
to reduce our demand for petroleum by increasing motor vehicle fuel economy. Be-
fore I do that, I would first like to note the important actions Congress has already
taken to promote fuel economy. The Energy Independence and Security Act (EISA)
of 2007 requires a 40% increase in the fuel economy of passenger cars and light
trucks by 2020. I estimate that this law alone will save consumers about 60 billion
gallons of gasoline a year by 2030. The Act also calls for a study of fuel economy
standards for heavy trucks, a policy that has been successfully implemented in
Japan. Just as important, you are allowing energy markets to work. Market re-
sponses to higher oil prices, though painful, are an essential part of both the long
and short-run solution. I believe these measures have already sent a signal to world
oil markets that the United States is serious about reducing its oil consumption in
the longer term.

There are many things consumers can do themselves to improve the fuel economy
of their vehicles, and there are also things the Congress can do to help. By com-
bining a number of individually small improvements consumers’ gasoline bills can
be reduced significantly. Some actions can be taken immediately, others will require
a few years.

Improving fuel economy, by itself, will not bring oil prices back to $30 a barrel.
That will require a comprehensive, long-term strategy, one that addresses both cli-
mate change and energy security simultaneously, and one that sets measurable
goals for both reductions in greenhouse gases and oil dependence (Greene and Leiby,
2008).

IMMEDIATE ACTIONS TO INCREASE MILES PER GALLON

Many consumers are already aware of actions they can take to get more miles per
gallon. The Department of Energy (DOE) and Environmental Protection Agency
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(EPA) website, www.fueleconomy.gov, itemizes and explains a number of proven
driving and maintenance tips. These tips have been publicized on television, in
newspapers and magazines, and on the internet through programs such as the Alli-
ance to Save Energy’s Drive $marter Challenge at http:/drivesmarterchallenge.org.
However, as a provider of this information, I am well aware of its deficiencies.
Often, the best information available is out of date and may not be accurate for to-
day’s automotive technology. Some of it is based on studies of a very limited number
of vehicles and there are questions about how confidently it can be applied to all
vehicles. Just this year, the DOE’s Vehicle Technologies Program began an effort
to update and validate the fuel economy information it provides to the public. I be-
lieve it is appropriate for the DOE to take on this responsibility and that the Con-
gress should encourage it to expand and continue the effort.

Driver Behavior

After a vehicle has been designed, engineered and manufactured the driver can
have the greatest influence on its fuel economy. Different driving styles are a major
reason why the fuel economy label says, “your mileage will vary”. What little re-
search there is on the subject indicates that typical drivers can increase their miles
per gallon by about 10% by diligently adopting the driving tips provided on
fueleconomy.gov.

Curb aggressive driving—5% improvement in city driving and even more
on the highway

Observe speed limits—7-8% fuel economy benefit for every 5 mph slower
at highway speeds

Car “housecleaning”—remove unnecessary weight from the cargo com-
partment, as well as cartop carriers when not in use (2% improvement for
each 100 lbs. unloaded).

Plan ahead—to combine trips to avoid cold-starts (especially in cold
weather), and use your most efficient vehicle as much as possible.

Avoid unnecessary idling—idling for more than a few seconds wastes fuel
versus shutting down the engine and restarting.

Vehicle Maintenance

Proper vehicle maintenance can also improve fuel economy. Keeping tires inflated
to the manufacturer’s recommended pressure, keeping wheels properly aligned and
balanced, oil changes on manufacturers’ recommended intervals with the rec-
ommended grade of fuel saving oil, replacing dirty air filters and keeping you engine
in proper tune can all help maximize miles per gallon.

Speed Limits

Reducing speed limits can save fuel, but at a cost of increased travel time. For
each 5 mph above 55 mph, fuel economy decreases by about 7%. For most Ameri-
cans the value of their time would exceed the value of the fuel saved. A retrospec-
tive study of the 55 mph speed limit by the National Academy of Sciences (NAS)
found that it saved 1-3% of highway fuel use and also improved highway safety
(NAS, 1984). Because many drivers now routinely exceed the speed limit by 5 mph
or more, an alternative to lowering speed limits would be to more strictly enforce
those we have now.

The fact that not all vehicle travel occurs under free-flowing highway conditions
limits the potential benefits of lower speed limits. According to the Federal Highway
Administration (FHWA), less than 40% of all vehicle miles are traveled on inter-
states, freeways and expressways or principal rural roads (U.S. DOT, 2005). A sub-
stantial fraction of these miles will occur under congested conditions. Thus, a 5 mph
reduction in speed limits, if strictly enforced, would reduce fuel consumption by up
to 7% on the roads where it applied, and 2-3% nationwide.

Heavy Trucks

Strategies available to improve heavy truck fuel consumption include idle reduc-
tion (up to 1,000 gallons per truck per year), improved aerodynamics (up to 600 gal-
lons per truck per year), wide base tires, automatic tire inflation systems, and hy-
brid powertrains (EPA $martway, wWww.epa.gov/smartway/
smartway fleets strategies.htm).

NEAR-TERM (1-5 YEARS) OPTIONS

Low Rolling Resistance Tires

Americans spend about $20 billion purchasing 200 million replacement tires each
year. A recent study by the NAS concluded that it was technically and economically
feasible to reduce the rolling resistance of replacement tires by 10% (NRC, 2006),
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saving 1-2% or 1-2 billion gallons in fuel consumption. To encourage more wide-
spread use of low rolling resistance tires, Congress has required the National High-
way Traffic Safety Administration (NHTSA) to develop and implement an energy ef-
ficiency labeling system for replacement tires, as recommended by the NAS panel.
This is yet another accomplishment of the EISA of 2007. The effectiveness of this
system remains to be seen. Congress might also consider establishing rolling resist-
ance standards (relative to original equipment tires) for replacement tires.

Driver Training

Fuel efficient driving behavior, correctly done, should also contribute to safe driv-
ing. Observing posted speed limits, avoiding aggressive driving behaviors, antici-
pating traffic situations and avoiding tailgating all improve fuel economy and traffic
safety. A well-maintained vehicle is a more fuel efficient and safer vehicle. Unfortu-
nately, higher fuel prices have encouraged what has been called “hypermiling”
which includes some extreme and unsafe driving practices such as drafting behind
other vehicles to reduce aerodynamic drag or coasting with the engine off (in a vehi-
cle not equipped for engine-off-at-idle). Congress might seek ways to encourage the
inchllsion of safe, fuel efficient driving practices in standard driver training cur-
ricula.

Updating Fuel Economy Test Procedures

The time has come to update the test procedures for determining compliance with
Corporate Average Fuel Economy (CAFE) Standards. Beginning with model year
2008, the Environmental Protection Agency fundamentally changed the fuel econ-
omy estimates it provides to the public on window stickers, in the Fuel Economy
Guide and via www.fueleconomy.gov. These changes incorporate several important
real-world factors that affect in-use fuel economy but are not included in the city
and highway test cycles used to determine compliance with CAFE Standards. These
factors include use of air conditioning, cold starts and aggressive high speed driving.
As a result, the standards provide no incentive for the adoption of certain tech-
nologies that can improve real-world fuel economy but are of little or no benefit on
the city and highway test cycles. Because most accessories, such as air conditioners,
power steering pumps, and alternators, are operated little or not at all on the CAFE
test cycles, there is no incentive for manufacturers to improve their efficiency in
order to meet fuel economy standards. The standards also offer no incentive to re-
duce cooling loads by improved insulation or specially tinted glass. It has been esti-
mated that adoption of such “off-cycle” fuel economy technologies could raise real-
world fuel economy by 10% or more (Duleep, Fulton and Perkins, 2005).

Voluntary Labeling of Used Cars

While every new car bears a fuel economy label, used cars, which comprise the
vast majority of sales transactions, do not. New car fuel economy ratings should be
useful for used cars, since research indicates that fuel economy deteriorates very lit-
tle with age for a reasonably maintained vehicle (Greene et al., 2006). The National
Automobile Dealers Association is currently considering a voluntary labeling pro-
gram for used cars and there may be ways in which Congress could facilitate such
a program.

Individualized Fuel Economy Estimates

In the belief that it’s previous fuel economy numbers were biased, the EPA re-
cently revised its procedures for calculating the fuel economy estimates it provides
to the public. Despite this, most car buyers will remain highly uncertain about the
fuel economy they will actually achieve in real-world driving. This is because the
EPA’s estimates are intended to be an average for all American drivers and not an
individualized estimate for any particular driver. Many factors affect real-world fuel
economy, especially traffic conditions, driving style, trip lengths, and climate. The
result is tremendous variance in real world experience around the mean estimate
(Figure 1).* For the data shown in Figure 1, a confidence interval that includes 95%
of motorists is a band 16 mpg wide around the mean estimate. To improve the use-
fulness of MPG estimates to consumers we need more accurate predictions for indi-
viduals not less biased estimates for the average driver. This means finding ways
to take account of driving style, traffic conditions, climate and possibly other factors
to produce an individualized estimate. I believe the internet provides a means for
creating such individual fuel economy estimates. With some research effort, I be-
lieve much better (but still not perfect) fuel economy information can be provided
to consumers.

*Figures 1-2 have been retained in committee files.
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Strong consideration should be given to reporting fuel economy to consumers in
terms of fuel consumption per distance, rather than distance per fuel consumed.
There is evidence that consumers misinterpret miles per gallon estimates, assuming
that the 5 mile per gallon difference between 15 MPG and 20 MPG is the same as
the 5 mile per gallon difference between 45 and 50 MPG (Larrick and Soll, 2008).
Thus, fuel economy improvements tend to be undervalued for low MPG vehicles rel-
ative to higher MPG vehicles. Most of the rest of the world now reports fuel econ-
omy in terms of fuel use per distance traveled. This makes it easier for consumers
to compare fuel economy among vehicles and to do such calculations as average city
and highway estimates.

Fuel Economy Gauges to Provide Feedback to Drivers

Drivers of most vehicles cannot see how their driving behavior affects their vehi-
cle’s fuel economy. Some cars now provide digital displays of instantaneous fuel
economy so that drivers can see how speeding or aggressive driving behaviors waste
fuel. While it is virtually certain that such devices will improve in-use fuel economy,
current test procedures give no credit for them. Research is now ongoing at the Uni-
versity of California at Davis to better understand how fuel economy feedback de-
vices can improve in-use fuel economy. Congress may wish to explore ways to en-
courage the installation of fuel economy feedback devices in all motor vehicles.

Pay-at-the-Pump Minimum Liability Insurance

At a time of record high gasoline prices, it may seem strange to propose a policy
that would increase the price of gasoline at the pump. However, pay-at-the-pump
insurance would have no impact on the overall cost of driving. It would simply
transfer the incidence of a fraction (perhaps one fourth) of the total cost of auto in-
surance to the cost of motor fuel. This would increase the cost of gasoline by $0.25
to $0.50 per gallon but reduce the cost of auto insurance by an equal amount. Mo-
torists would still be required to enroll with an insurance carrier to establish cov-
erage and to purchase any additional insurance needed. The increased cost of gaso-
line would encourage manufacturers to adopt more fuel efficient technologies and
consumers to choose more fuel efficient vehicles and operate their vehicles more effi-
ciently. It would also reduce the problem of uninsured motorists since everyone
would be purchasing a minimal amount of liability insurance on a pay-as-you-go
basis. It would also improve the economic efficiency of the insurance system by mak-
ing at least a fraction of insurance payments proportionate to the amount of trans-
portation done.

Incentives for Energy Efficient Vehicles

Gasoline at $4/gallon provides a strong economic incentive to increase fuel econ-
omy for both car makers and car buyers. Still, there are good reasons to believe that
the market for automotive fuel economy is not itself efficient and that market out-
comes could be improved by means of economic incentives to vehicle purchasers
(Greene, German and Delucchi, 2008).

Extending and simplifying incentives for hybrid vehicles would raise new vehicle
fuel economy and encourage the transition to more efficient electric drive systems
(Kromer and Heywood, 2007). Incentives could be based on fuel consumption (on the
quantity of fuel saved) rather than on a technical measure of degree of hybridiza-
tion. For example, a hybrid pickup truck that got 18 miles per gallon instead of 12
would benefit from a larger incentive than a hybrid passenger car getting 45 mpg
instead of 30 because it would save 200 gallons more in a typical year of driving
(333 gallons in driving 12,000 miles instead of 133). Of course, incentives for higher
fuel economy have two drawbacks. First, some car buyers would have bought a hy-
brid vehicle anyway, especially at today’s high fuel prices. Second, the incentives
will be a drain on the treasury unless they are offset by comparable increases in
revenue. The first problem can be mitigated but not eliminated by announcing in-
centives at least two years in advance to give manufacturers time to expand produc-
tion. The second problem can be eliminated by implementing disincentives for ineffi-
cient vehicles.

In the longer run, fiscal incentives for more energy efficient vehicles may be the
most efficient policy not only for encouraging consumers to choose higher fuel econ-
omy but also for encouraging manufacturers to invent and adopt advanced fuel econ-
omy technologies. Feebates—fiscal incentives based on fuel consumption per mile—
are a flexible market based policy for promoting fuel economy. Feebates can be in-
dexed to vehicle attributes, such as NHTSA’s footprint metric, in the same way fuel
economy standards can (Greene, 2008). Feebates can be revenue neutral or can pro-
vide a net subsidy for new vehicle purchases. They can be a complement to fuel
economy standards, or possibly even a substitute for them.
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CONCLUDING OBSERVATIONS

In my remarks I have concentrated on actions individual motorists can take to
increase fuel economy and thereby reduce the burden of high gasoline prices, or
things Congress can do to promote light duty vehicle fuel economy. Yet we cannot
solve our oil dependence problem unless we address all uses of petroleum through-
out the transport