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1
The committee met at 9:34 a.m., in room SD-419, Dirksen Senate Office Building, Hon.
2
Richard G. Lugar, chairman of the committee, presiding.
3
PRESENT: Senators Lugar [presiding], Chafee, Coleman, Martinez, and Biden.
OPENING STATEMENT OF HON. RICHARD G. LUGAR, U.S. SENATOR FROM INDIANA
4 THE CHAIRMAN: This hearing of the Senate Foreign Relations Committee is called to order.
5 The committee meets today to consider strategies for reducing dependence on oil. This
6 dependence brings intolerable costs to the American national security and economic well-being. If oil
7 averages just $60 a barrel this year, the import costs to the United States economy will be
8 approximately $320 billion. This revenue stream emboldens difficult oil-rich regimes and enables them
9 to entrench corruption and authoritarianism, fund anti-western demagogic appeals, and support
10 terrorism. As local oil demand increases and the world becomes more reliant on reserves concentrated
11 in unstable regions, the likelihood of conflict over energy supplies will dramatically increase and energy-
12 rich countries will have more opportunity to use their energy exports as weapons against energy-poor
13 nations.
14
High prices over the past 10 months have demonstrated the vulnerability of supply. A global oil
15 market tightened by under-investment in production and surging global demand has been aggravated
16 by hurricanes, unrest in Nigeria, speculation about developments in Iran, weakened capacity in
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1 Venezuela, and terrorist activity in Iraq and elsewhere. In this environment, the price shock from a
2 major supply disruption could cause a recession.
3
Today we will concentrate on how our Government can speed up the transition to alternative,
4 sustainable energy sources. We are cognizant that despite past campaigns for energy independence
5 and constant improvement in energy intensity per GDP, we are more dependent on oil imports today
6 than we were when President Nixon authorized Project Independence in 1973. Yet, I believe we are
7 turning a comer. The American public and elected officials are becoming more aware of the severe
8 problems associated with energy dependence and are more willing to take aggressive action.
9
Now, the new realism of energy geopolitics requires us to abandon the notion that simply
10 finding more oil will solve oil-driven threats to our national security. More than three-quarters of the
11 world's oil reserves are controlled by foreign governments. With global oil demand projected to rise
12 from 83 million barrels a day to 120 million barrels per day by 2030. the security threats related to oil
13 dependence will continue to intensify unless we make dramatic changes in policy. Efforts to reduce oil
14 consumption must focus on developing sustainable fuels and increasing efficiency. I am pleased that
15 the first commercial- scale cellulosic ethanol plant in the United States is ready for construction and that
16 Americans are beginning to demand more fuel-efficient vehicles.
17
We must continue investing in advanced energy research, but threats to our national security
18
require us to efficiently deploy the oil-saving technology that is available now. The benefits of reducing
19
oil use at home will multiply when other countries also switch to alternative fuels and decrease the
2 0
energy intensity of their economics.
21
I have introduced Senate bill 2435, the Energy Diplomacy and Security Act, to reorient our
22 diplomatic activities to give greater priority to energy matters. We need bold international partnerships
23 to blunt the ability of producer states to use energy as a weapon, to increase our security of supply, and
24 to reduce the vulnerability of our economy to high oil prices.
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1
Today we will benefit from the views of two distinguished experts. We will ask them to identify
2 the best options for reducing oil use through alternatives and efficiency gains. We will also seek their
3 counsel on what the government can do to accelerate the transition away from oil and how we can
4 most effectively encourage helpful actions by the private sector and consumers.
5
First, we will hear from Mr. Vinod Khosla, the founding partner of Khosla Ventures, a leading
6 venture capital firm that has invested in many cutting-edge energy technologies. A co-founder of Sun
7 Microsystems, Mr. Khosla is an influential voice on the viability of alternative energy sources.
8
Next, we will hear from Mr. Jason Grumet, Executive Director of the National Commission on
9
Energy Policy. In December 2004, the bipartisan commission released its recommendations for a long-
10 term energy strategy. The report comprehensively examined numerous technologies and methods for
11 increasing energy supplies as well as for moderating energy demand. Prior to joining the commission,
12 Mr. Grumet served as Executive Director of Northeast States for Coordinated Area Use Management
13
We welcome our witnesses. We look forward to your insights. Now, let me say that your full
14 statements will be made a part of the record, but we will ask you to proceed as comprehensively as you
15 wish. The hearing is to hear you and then for members to question you and to enhance our
16 experience with these issues and hopefully the public that is viewing this hearing.
17
I mention in advance so this will not be disconcerting to you as witnesses or to those
18
participating in the hearing. We are scheduled to have a roll call vote on the Senate floor at
19
approximately 10 minutes after 10. These things have a way sometimes of being extended onward,
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but at some point I will call a recess of the committee so that all of us will be present to hear what you
21 are saying and you will have a full audience of Senators in that case, and then after a short recess to
22 have votes cast by Senators who are here, we will be back into action again.
23
We thank you for coming, I note the presence of my colleague, Senator Coleman. Senator, do
24
you have an opening comment or thought this morning before our witnesses begin their testimony?
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STATEMENT OF HON. NORM COLEMAN, U.S. SENATOR FROM MINNESOTA
1
SENATOR COLEMAN: I am looking forward to hearing the testimony. Mr. Chairman, I want to
2 thank you for having this hearing. I think this is one of the most important issues facing this country

3 today. There's no question about it. It is a national security issue, it is an economic security issue. It is

4 about our present. It is about our future. So I am glad that we are thinking outside the barrel, and I

5 think this is an opportunity. I am just thrilled to be here. So with that,! want to hear from the

6 witnesses.
7 THE CHAIRMAN: Thank you very much, Senator.
8 We will proceed with you, Mr. Khosla, if you would give your testimony.
STATEMENT OF VINOD KHOSLA, PARTNER, KHOSLA VENTURES, MENLO PARK, CALIFORNIA
9
Mr. KHOSLA: Thank you, Mr. Chairman, for this opportunity to speak to you and the rest of
10
the committee and other guests about this important issue of America's energy independence.
11
Since the President's State of the Union and rising prices at the pumps, there has been a lot of
12 talk about oil addiction. But I come here not so much to talk about what must be done because there
13 has been a lot of talk about that, but rather how to get it done simply and without a lot of ruffled
14 feathers, aligned with the major political interests, and in a fashion that is not only politically correct,
15 but also the correct thing to do. For once, those things coincide.

16
If it was not for rapid growth of our domestic ethanol industry, Americans would be seeing
17 prices approaching $4 a gallon or more. For comparison, the Department of Energy has estimated that
18 ANWR drilling would save 1 cent per gallon at the pump by 2025. according to a quote in the most
19 recent Fortune magazine. Because of this unusual opportunity, we have the ability to be the architects

20 of a new global development plan, not just an American plan, a sort of a Marshall Plan for our times

21 that could support technological advancements and sustainable development of a global alternative to

22 petroleum. And what is most attractive to me is it takes almost no money to do it.
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1
I come here with very ambitious goals, but goals that are grounded in science, technology, and
2 a practical knowledge of business. Having gone through similar industry transitions in computing, in
3 the Internet, and in telecommunications, I can tell you that ethanol and biofuels, in general, do not
4 have to be an alternative fuel. In fact, they can be our mainstream fuel. More importantly, with a few
5 policy changes, we can achieve this transition not by 2040 or 2050, but be irreversibly down a new
6 path of energy independence in less than 7 years in my view.
7
But before I go there, let me talk about some assertions that, at first, seem implausible. I do not
8 believe we need any oil for cars and light trucks, and we definitely do not need to wait for hydrogen.
9 We do not need new cars, new engine designs, or new distribution systems, and this rapid changeover
10 within 7 years that I talked about, in fact, is economically feasible, possible, and relatively little cost. All
11 this at little cost to consumers, the Government, and automakers.
12
That might seem implausible, but I hope I can convince you that it is at least plausible. Brazil
13 went from 4 percent of their new cars sold  being flex-fuel cars to 80 percent in less than 3 years, all driven
14 by consumer demand. They reduced petroleum usage by 40 percent. All the scenarios I have seen in
15 this country talk about doing that in 30,50 years, or longer. It happened because ethanol costs 75
16 cents a gallon to produce in Brazil versus petroleum production costs that are between $1.60 a gallon
17 to $2.20. In fact, in the 10th largest car market in the world, which is Brazil, rumor has it that VW is
18 planning on phasing out all gasoline-only cars. When a major automaker starts to not make gasoline
19 cars in a major market, we should be paying attention. All this has come with a 60 to 80 percent reduction in greenhouse
20 gas emissions and $50 billion in import savings for a small economy like Brazil. Hopefully, that

21 convinces us that it is at least plausible.
22
So the next question I ask is how we go from the plausible to the possible. Many of us have
23 heard that there are between 5 million to 6 million cars capable of ethanol, FfV's, and a 4 billion gallon
24 a year supply of ethanol in this country already. But to make it more visceral, I submit that at least in
25 the State of California, there are almost as many flex-fuel cars on the roads as diesel vehicles. That
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1 should prove to us that this is, in fact, possible. U.S. production costs for com ethanol are about $1 a
2 gallon, far below the cost of petroleum. And a rapid increase in capacity, 20 percent or more per year,
3 is already in process.
4
So I then ask if, in fact, it is possible, what makes it probable. There are a few issues that come
5 to mind, but I want to give you a sense of what I hear about this new revolution that has quietly been
6 taking place for many, many years in rural America. My friends from the Midwest tell me that ethanol
7 is the talk of every coffee shop in the Midwest. It is the most important topic in rural America in
8 decades. But it also may be the most important thing for global peace and welfare, for the climate
9 crisis, and for consumers.
10
Fortunately, this time around, environmentalists, the automakers, the agricultural interests, the
11 security and energy independence proponents, and even the evangelicals are all aligned. Finally, a
12 cause all interests can rally behind.
13
Consumer polls support the same idea. Tom Friedman, reciting a New York Times poll,
14 suggested that 89 percent of U.S. adults favor a mandate for more efficient cars. When asked if they
15 want higher taxes on gasoline, 87 percent say no, but when asked if they favor gasoline taxes to reduce
16 our dependence on foreign oil, that 87 percent drops to 37 percent. When asked if they favor gasoline
17 taxes to reduce global warming, that 87 percent drops to 34 percent. The American people want that.
18
The oil interests and the American Petroleum Institute keep propagating myths like insufficient
19 land, poor energy balance, and high production costs to curb enthusiasm for ethanol. This to me is
20 reminiscent of the tobacco companies funding studies to prove that smoking does not cause cancer.
21 The NRDC, somebody I trust a lot more than the American Petroleum Institute, has estimated that it
22 takes only 114 million acres of land to replace our gasoline. Argonne National Labs, a U.S. Government lab, and UC
23 Berkeley, among others have discounted the energy balance studies. In my opinion, these are either
24 bogus or ill-informed claims, and I hope we can address these falsehoods one by one.
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1
First, on crop lands. Brazil has had a 4X increase since 1975 in the yield of ethanol per acre.
2 Knowledgeable scientists there see a path to another 4X. In the U.S., I believe gallons per acre can be
3 extended by about 8-10 times what they are today, about 400 to 500 gallons per acre, even without the
4 innovations that are commonplace in Silicon Valley. Based on my personal forecasts. I can see yields increasing all the way to 3,000 gallons per acre conservatively and 5.000 gallons per acre
5 optimistically in the next 25 years, compared to about 400 gallons per acre today. This could demolish
6 all energy and land use arguments. Based on my forecasts, including the considerable upside afforded
7 by technology innovations, biomass-based ethanol can replace almost all of our gasoline needs in 25
8 years, using less than 60 million acres of land.
10
In the U.S., the ethanol industry sold about 1.6 gallons of ethanol at $1.20 a gallon in 2000. In
11 2005. at $1.50 a gallon, they sold 4 billion gallons. My personal estimates say that at prices for ethanol

12 between $1.35-$1.40 a gallon, approximately, you can build plants and pay off all cash flow and debt
13 requirements. Those numbers are far below the numbers we are seeing today in the marketplace.
14 Today, with prices where they are. one can pay off a new plant in less than a year, far less than the 7
15 years that could be standard for investors.
16
While it is disturbing to me to see some factions calling for permanent extensions of the credits,
17 instead of supporting variable credits or other structures that would provide them insurance if oil prices
18 were ever manipulated that I believe is possible, I do think in general this is a very viable industry with
19 or without supports. We have sufficient land and energy balance and economics are favorable for
2 o
ethanol as a transportation fuel. Consumers will demand it once it is available at the prices it can be
21
made available as a commodity. All we need to do is kick-start this process.
22
The time has come for us to ask ourselves the following questions. Do we want to feed our
23 farmers or Mideast terrorists? Do we want ANWR oil rigs or prairie grasses? Do we want fossils fuels or
24 green fuels? Create farm jobs or Mideast tycoons? Gasoline cars or cars that offer consumers the
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1 choice of gasoline or biofuels? Expensive gasoline or cheaper fuels? This appears to me to be nothing
2 less than a simple Darwinian IQ test for us.
3
Most importantly, I believe this does not take any capital from Government. Risk capital for
4 investors is probably the only solution to the oil strangle hold we are in. Three simple things that need
5 to change. So let me talk about what these
6 three things are.
7
If our goal is to convince investors to pour in billions of dollars, we need to assure them both a
8
large market and a stable market exist.
9
First, I suggest we mandate that at least 70 percent of all new cars sold in America be flex-fuel
10 cars by 2014, 10 percent annual increases starting with 20 percent by 2009. We are already
11 approaching that 2009 number. All such cars, new and old, be provided with a yellow gas cap. I might
12 add that flex-fuel cars are 100 times more effective at saving petroleum than hybrids per consumer
13 dollar spent in purchasing the car. I am happy to answer questions on that claim later. Of course, flex-
14 fuel hybrids are the best combination of all. So I suggest that this mandate makes gasoline savings very cost
15 effective.
16
My second recommendation would be that we mandate that  10 percent of all gas stations
17 owned or branded by the major gas station owners offer at least one ethanol pump. Sweden, by the
18 way, has mandated 50 percent of its pumps by 2009 to offer E85. Alternatively, mandating a separate
19
RFS for E85 and cellulosic ethano! would serve a similar purpose. 1 suggest that for the first 20,000
2 0
stations that convert at least one pump, we offer an incentive of $30,000 per station in the first year,
21 $25,000 per station in the second year, and $20,000 per year in the third year, a slight modification to
22 current law that offers $30,000, up to 30 percent. I suggest that the proceeds be appropriated from the
23 leaking underground storage tank fund, the LUSI fund, that already has over $2 billion. The maximum cost to this
24 program would be no more than $600 million, probably a lot less.
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1
The last and most important recommendation is based on the following somewhat appalling
2 story. In January, I gave a brief talk on this at Davos. A senior executive from a major oil company
3 walked up to me and said, you know, we can drop the price of gasoline to drive the ethanol producers
4 out of business. It galled me that he had the courage to come up to me and say that.
5
So I suggest that we take the VEETC credit and make it a variable credit. I have already stated
6 that the level of the credit, 51 cents per gallon, is not required for cash flow for ethanol plants today. It was
7 required when ethanol was selling for $1.20 a gallon. I would recommend that we make it a variable
8 credit that changes from 20 cents a gallon to 80 cents a gallon based on the price of petroleum as it
9 varies from $70 a barrel to $30 a barrel. This will ensure that OPEC or the national oil companies
10 cannot manipulate prices as easily, hence driving ethanol producers out of business. I do believe such
11 credits should expire once ethanol capacity exceeds 15 billion gallons in this country because I do not
12 believe they will be needed.
13
These three policies will ensure investors a permanent market for the ethanol and will cause
14
billions of dollars to flow in.
15
In addition, certain other policies can accelerate the process, even though 1 consider them what
16 I call page 2 recommendations and not essential. I do believe if we do make the VEETC credit
17 variable, down to 20 cents, it would benefit the American farmer and the ethanol producer if we shift
18 the credit to an ethanol producers credit instead of making it a blenders credit. Today it is estimated
19 they get about 25 cents, the oil companies collecting the rest of the benefit.
20
One variant of that would be to make the credit applicable only to building new plant capacity
21
in America. That has multiple benefits. It will increase plant capacity, increase supply, and drive down
2 2
prices for consumers for biofuels.
23
Second, I would suggest that we allow imports of ethanol without tariff but only for
24 consumption above the RFS standard. We have an RFS standard that com ethanol can meet. I even
25 suggest we extend the standard up towards 15 billion gallons by 2015. But if we allow imports above
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1 that without tariff, we will make it more attractive for consumers to buy E85 and we will accelerate the
2 adoption of the E85 economy, which I believe will enhance the value proposition for all ethanol
3 producers, including today's com ethanol producers, in the U.S. through this mechanism.
4
If in fact we do build the VEETC credit only for plant construction in the U.S., any credits that
5 go to Brazilian producers who import ethanol into the U.S. will only be for additional plant construction
6 in the U.S., enhancing our energy security and probably relatively safe under the WTO action harbor
7 because of the provisions for exceptions for national security under WTO.
8
I suggest we institute a cellulosic ethanol credit, similar to the VEETC credit. In fact, the last
9
energy bill contained a 1.5X credit. I suggest we monetize that.
10 I suggest a separate RFS standard for E85, as I have already said.
11 I would recommend we reform and strengthen CAFE partially by making it a CAFE petroleum

12 mileage standard with automakers incented to provide both increased fuel economy through
13 technologies like hybrids and improved use of biofuels, the renewable fuels. Today they have almost
14 no incentive to encourage the use of biofuels.
15
I would suggest we provide loan guarantees for the first few cellulosic ethanol plants with every
16
new technology, but only for the first few plants of each technology.
17
It is not well known that if we institute a system for carbon trading, it should drop the effective
18 price of a gallon of ethanol by between 20 to 30 cents a gallon depending upon what technology is
19 used to produce the ethanol.
20
Finally, I suggest we switch agricultural subsidies to energy crops, a much safer place to do it,
21
and frankly, a place with much more social good,
22
My dream with these recommendations is that WalMart offers E85 at $1.99 a gallon at every
23 store in America. They offer an all-American product, a much greener product, at a price that every
24 consumer will want and will increase the demand for flex-fuel cars.
25
Let me stop there. Mr. Chairman, and offer to answer any questions.
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1
[The prepared statement of Mr. Khosla follows:]
2
[COMMITTEE INSERT]
3
THE CHAIRMAN: Well, thank you very much for that very thoughtful and provocative
4 testimony. I am certain our Senators will have questions of you, but we will hear first from Mr, Grumet

5 so we will be provoked again and stimulated, as the case may be, and then proceed with our questions.

6 I am delighted to have you and we will ask you to proceed.

STATEMENT OF JASON S. GRUMET, EXECUTIVE DIRECTOR,
NATIONAL COMMISSION ON ENERGY POLICY,
WASHINGTON, D.C.
7
MR. GRUMET: Thank you very much. Chairman Lugar. I appreciate very much the
8 opportunity to be here today. I thank Senators Chafee, Coleman, and Martinez for joining. I welcome

9 you to interrupt me whenever you actually will need to do the people's business and cast a vote. io
The Chairman: Thank you.

11
MR. GRUMET: It is a privilege to be here today on behalf of the National Commission on
12 Energy Policy. It is a privilege to share a table with Mr. Khosla. whose optimism about cellulosic 
13 ethanol, buoyed by his willingness to put his own resources behind that optimism, I find one of the
14 more constructive and compelling things that I have heard in the last several months, and it very much
15 reinforces, f think, the commission's view the cellulosic  ethanol is one of a series of important solutions.
16
Mr. Chairman, as you noted, our commission was brought here to try to see if we could bring
17 somewhat of a more constructive center in what has been a very polarized energy policy debate on a
18 lot of topics. We were able to put together a consensus report in December, and we are very happy
19
that many of those recommendations were engaged with and some actually even adopted in the
2 0
Energy Policy Act.
21
But we are mindful that many were not, and we have decided to stay together now really to try
22 to address what we see as the three structural challenges to our energy system, those being the need to
23 begin a long- term effort to address the risks of climate change, the need to figure out a way that we can
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1 start to build and site the 21st energy infrastructure that we are going to need to support our economy,
2 our security, and our environmental needs, and then: of course, the need to address oil security, which
3 we placed as the first chapter in our report because we believed then, as we do now, that it represents
4 some of the foremost challenges to our foreign policy, our national security, and our economic vitality.
5
Mr. Chairman, I agree with almost everything you said in your opening statement. I am just
6 going to take about four times as long to now repeat it back to you and hopefully add a few additional
7 details.
8
At $70 a barrel, we get asked --1 am popular at cocktail parties for the first time in my life ~
9
what can we do to bring down the price of gasoline. And over the next 15 minutes, I commit to offer
10 you not one good suggestion, Mr. Chairman, to bring down the cost of gasoline in the next 6 or 12
11 months, and that is because a defining aspect of this problem is that there are no good opportunities to

12 meaningfully reduce the cost of gasoline.
13
What is unfortunate is that much of our debate, understandably, focuses on that need for a
14 quick fix, and what 1 would hope to suggest to you today is that we have an opportunity and this
15 committee, I think, could lead that opportunity to, in a bipartisan way, seize this moment so that in the
16 next 5,10, and 20 years we will have a new future for this country that is far more secure.
17
I would suggest to you that the components of that future are as easy to describe as they are
18 difficult to implement. We simply must increase and diversify our sources of petroleum in the near
19 term. We must aggressively pursue greater efficiency, primarily through increased fuel economy, and
20 we must seek to significantly diversify petroleum through alternative fuels.
21
What I would like to do, Mr. Chairman, with the bulk of my remarks today is to talk about what
22 I think those big opportunities are. The back of my now slightly damp testimony is an Appendix A,
23 which tries to what 1 like to call measures that matter. These are those things that could really take
24 something on the order of at least a million barrels of oil a day off of domestic demand or add that to
25 global production. Just as context, we presently use about 21 million barrels a day of petroleum. That
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1 is projected to grow to 26 million or 27 million; the global market, 85 million, growing to 110 million.
2 So you really need to think about these in the scale of a million barrels a day if you think you are really
3 going to start to nibble at the problem.
4
But before that, I want to --I guess at the risk of being branded somewhat a heretic - directly
5 challenge what have been the dual aspirations for our energy policy over the last 30 years, those being
6 I think the mythologies of energy independence and foreign oil. This is not simply an academic
7 exercise because it is my sense that our failure over the last 30 years to make real progress toward these
8 goals is twofold. One, I think they are unrealistic goals and actually probably undesirable if we retain
9 them. But as importantly, 1 do not think they lay out a measurable or productive metric that allows us
10
to be held accountable to the kind of long-term progress that is required.
11
The litany of problems that you laid out, Mr. Chairman, are deeply compelling. It leads one to
12 emotionally desire to basically take our marbles and go home, get away from these guys. The problem
13 is we have 3 percent of the world's marbles and we use 25 percent of annual oil production. So the
14 notion that we can somehow isolate ourselves from this global dynamic is a vestige of a past that really

15 does not exist. We now live in a global reality, global markets and clearly a geologically global reality.

16 And I can tell you more times than I would like that I have had really passionate discussions with
17 people about energy independence which then add, with someone suggesting out the door, and by the
18 way, we have got make sure we site those LNG facilities because my chemical industry is really getting
19
kicked in the teeth. I think that just further demonstrates that our energy markets, be they oil. natural
2 0
gas. or others, are global markets. And if we can recognize and better manage our energy
21
interdependence, I think we will be in a much stronger position to deal with this problem meaningfully.
22
Let me say another word or two about foreign oil because that, of course, is the mantra. Right?
23 Let us get off foreign oil. When it comes to economics, what people are paying at the pump, what our
24 economy feels each and every year, oil is oil. There is one fundamental benchmark price for oil. The
25 big variety in oil prices at the pump are purely a function of taxes and subsidies. The cost of a barrel of
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1 crude oil in Norway, which is an exporting nation, is the same as it is in Japan, which is an importing
2 nation. The extent to which our economy is vulnerable to oil price shocks is solely a function of how
3 much oil we use. the ratio of imports to exports, the continent from which that oil was originally
4 brought to the surface has no bearing on that, Mr. Chairman. So it is my suggestion that if we can
5 accept that our economic security is really more a function of how much oil our economy depends
6 upon and not the province of that oil, we can then begin to articulate a set of solutions that really can
7 start to have a real impact.
8
Between 1975 and 2000, oil intensity per GDP ~ that is, the amount of oil we use to produce
9
$1 of domestic product -- was cut in half. What that did was make our economy twice as resilient to
10
the kinds of oil price shocks that we have experienced recently, and many would argue that the fact
n
that we have been able to increase and continue economic growth in the last several years in the face
12
of high prices is in many regards due to that enhanced resiliency.
13
An ambitious goal, Mr. Chairman, would be to try to do that again. Between now and 2025. if
14 we could reduce 7.25 million barrels a day of oil, we would again have halved the dependence of our
15 economy on oil.
16
Now. before starting to review the measures that 1 think could get us there, I want to just note
17
three themes that I think will hopefully resonate through the balance of my remarks.
16
The first is that the components of this solution are complementary. We have to move beyond
19 the divisive debate about whether it is supply or demand, whether we need alternatives or efficiency.
20 because unless we put all of these pieces together, we will simply fail. While I think the future that
21 Vinod lays out is the place we need to go -- this is a future towards alternatives - if we do not buy time

22 by better managing our global oil assets and by dramatically increasing efficiency, I fear we will suffer as
23 a Nation immeasurable pain on the road to that future.
24
Secondly, Mr. Chairman, I believe the solutions are going to require activist government. Until
25
and unless we internalize the true costs of oil dependence, foreign policy costs, environmental costs,
-   16  -
1 economic shock costs, military costs, into the private marketplace, private decisions will inherently fail

2 to provide efficient outcomes. So that is why I think Government is going to have an ongoing

3 obligation to confront market barriers and to place standards in place such that those costs ultimately

4 get bome by the private market decision.

5
My final reflection is that this is, of course, a long-term challenge. There is incredible negative
6 momentum in the system. No matter how ambitious we are today, no matter what policies we put into

7 place this year, this problem will continue to get worse for a time before it gets better, as the ongoing

8 demand for greater energy use outstrips our meager efficiency and relatively flat-line ability to produce

9 more oil domestically.
10
Finally. Mr. Chairman, if history is a guide, public support will wax and wane as the price of
11 gasoline goes up and down. The solution, therefore, requires a kind of commitment and consistency

12 that this country really only is able to muster when we truly understand that our future is at risk, and 1
13 think this committee's ability to frame this challenge and its true force is going to be a critical
14 component.
15
So, Mr. Chairman, if I can rum from the lofty to the specific and now start to talk a little bit
16
about specific measures, I want to start on the question of oil supply.
17
We are the third largest oil producer in the world here in the United States, something that most
18 people I think don't appreciate. We produce about 9 million barrels a day, roughly. We import about
19 12 million barrels a day. However, we have a very mature oil market. We have punched a lot of holes
20 in these continental 48 States, and despite significant investment increases in the last decade, our

21 production has stayed flat and has even begun to decline a little bit.

22
Now, there is a tremendous focus on reserves that are off limits and a view that that is really an
23 obstacle to our own energy security. I will tell you that there are very significant oil reserves in this
24 country that are presently off limits to drilling. Between the Pacific Coast, Alaska. Gulf Coast, we have
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1 about 25 billion barrels of proven reserves. Now. there are very serious choices, and the commission
2 did not make specific recommendations about how to balance those competing interests.
3
I will note that if we drilled everywhere, Santa Monica, coast of Connecticut, ANWR, coast of
4 Rhode Island, coast of Florida -- sorry, Mr. Coleman, I can't bring you into that discussion -- estimates
5 are that we could raise domestic production by about 2 million barrels a day over the next 20 years.
6 Now, that is a lot of oil, but one must recognize that when thinking about the benefits of production
7 measures, you have to think about those benefits on the basis of the global market because all the
8 benefits of production are shared with all around the world who use that oil. So if we were to produce
9 another 2 million barrels a day in the U.S., it would have a salutary effect of about a 2 percent increase
10 on the global oil market, certainly not insignificant. But I think thinking about that against the 20 or so
11 million barrels a day we use here in the U.S. would be misleading.
12
So to turn global production, two-thirds of the world's oil is found in Saudi Arabia, Iran, and
13 Iraq. The good news is that of late, the efforts in the former Soviet Union have been basically offsetting
14 the demand growth in China. There has been an eerie parallelism between their ability to increase
15 production while China's demand has skyrocketed. So continuing effort to try to open investment in
16 these countries to diversify global production is of critical importance.
17
We have had real success there. When Kazakhstan opened its borders to foreign investment
18
between 1996 and 2002, they fully doubled their oil production.
19
One of the challenges I think we face, Mr. Chairman, which you mentioned is that an increasing
20 fraction of the global oil market is now being tied up by statist enterprises. So thinking about how we in
21 our foreign policy are able to ensure that the competitive marketplace. American technology and
22 investment has access to that global reserve is very important.
23
I want to turn now to unconventional oil. These are the tar sands in Canada, the heavy oil in
24 Venezuela, as well as the opportunity to take our incredibly abundant coal supplies and transform them
25 into liquids like alternative diesel fuels. This is an incredible resource when one thinks about its
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1 magnitude. If. in fact, we were to include those heavy oils and unconventional oils in our global

2 picture, it would dramatically shift the hemispheric balance such that the North American hemisphere

3 would move from 13 percent of global reserves up to 36 percent of the global reserves. If we brought

4 in coal to liquid technologies, that would further increase the hydrocarbon potential of the people who

5 we know and like.

6
The problem is not enough resource constraint. The problem is not enough atmosphere. At
7 present developing oil out of unconventional reserves or out of coal basically has about a 3-time impact

8 on the greenhouse gas emissions of those fuels. If you were to sequester each and every molecule that

9 was used in the production, you could basically hold it even. And I think that is an incredibly important

10 and realistic aspiration because it is our view at the commission that one need not solve our climate

11 change problems through our oil security measures. But I think we feel equally strongly that we cannot

12 fundamentally undermine an alternative and equally compelling national challenge by trying to solve
13 our oil security problem. So I guess I would suggest to you that it is incredibly important that if we seek
14 to rely upon these unconventional resources, we begin a fundamentally very different series of
15 investments to try to make sure we can understand how to develop those resources in ways that are
16 compatible with our other challenges. Otherwise, I do not think that they will, in fact, become part of
17 the long-term equation.

18
Now, let me move on to efficiency, but just say one word about strengthening strategic reserves.
19 As I think all are aware, we have a significant strategic petroleum reserve here in the U.S., as do the
20 other countries in the OECD who are members of the International Energy Agency. These reserves

21 provide a very significant insurance policy and a real significant, I think, psychological deterrent against
22 those who would like to manipulate the oil market.

23
China and India and the developing countries in which much of the recent growth is occurring,
24 are not members, do not participate in this global strategic reserve. 1 think this committee has begun
25 this discussion and has taken up the serious question of what we can do to encourage all countries who
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1 play a significant role in putting strain on the system to pay into the security policy. There are a lot of
2 rules to become a member of the OECD, a lot of things that deal with human rights and economic
3 transparency and a lot of, I think, obstacles that will keep China out of the strategic reserve for some
4 period of time unless we find a way to be creative, give them some kind of special observer status and
5 welcome them in more quickly. But I think that is a critical component of the long term.
6
I will now try to efficiently move into the discussion of efficiency measures, Mr. Chairman. 1
7 think that these measures deserve focus because not only do they have the largest impact potentially in
8 purely absolute terms, but as I mentioned earlier, every barrel of oil we save or displace, the benefits of
9 those accrue entirely to the U.S. So if we can reduce our demand from 25 million to 24 million barrels,
10 that 1 million barrels is a 4 percent benefit to our country, whereas a 1 million barrel production is
11 about a 1 percent benefit to global security.
12
Far and away, significantly strengthening and reforming CAFE is the single most important
13 thing we can do in the near term to increase our energy security. There are a plethora of proposals
14 around Congress right now about how to become energy secure. I would say to you flatly that unless
15 those proposals contain a serious obligation to increase fuel economy, I do not believe they provide a
16 serious option for a solution.
17
Mr. Chairman, fuel economy in this country has been stagnant for over 20 years and many
18 confuse that with the notion that we are not making technological progress, and nothing could be
19 further from the truth. Each and every year for the last 20 years, energy efficiency of our engines have
20 become much, much more efficient, by 2-3 percent a year. However, absent any obligation to take
21 those technological gains and put them towards the public good of reducing our oil dependence,
22 companies have done the understandable thing. We have made our cars bigger, heavier, and faster. A
23 car today on average is about 25 percent heavier than it was 20 years ago and gets fully 100 percent
24 more power. The economy cars of today outperform the muscle cars of the 1970's. So one of the key
25 conclusions of our commission was that looking at this incredible opportunity coming forward by
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1 hybrids and advanced diesels, that Government must act to both accelerate those programs and to
2 direct the efficiency towards the public good of lowering our oil dependence.
3
I want to talk for a couple moments about the challenges with CAFE that primarily revolve
4 around safety and job concerns, and I will just skim these complicated topics. But for a long time, there
5 has been an assertion that to increase fuel economy, we have to make cars smaller. That is simply not
6 the case. We do not need to make cars smaller. We may need to stop making them bigger every year.
7 We may need to stop making them more and more powerful every year, but if we just held the line on
8 our rather delightful automobile fleet and started to direct the future efficiency gains towards making
9 those cars go farther on a mile of gasoline, we would be on the way to a more efficient future.
10
Now. the safety issue is far more complex. There are opportunities with new materials. There
11 are opportunities to make cars safer. The problem we have is when Hummers eat Minis. It is the
12 disparity of weight on the highways more than anything else that creates the safety issues we are
13 concerned about. So there are ways to reform CAFE which I think can help in that regard.
14
On the issue of jobs, there is a depressing reality that hour domestic industry is less capable of
15 competing to create the advanced cars of the future. We have worked with the UAW and experts at the
16 University of Michigan and others to try to assess the validity of these concerns and believe that they
17 are real. One of the recommendations we proposed, which has been batted about by many, is the idea
18 to provide significant tax incentives for the retooling of domestic facilities and domestic parts suppliers,
19 not unlike what Vinod was suggesting about the tax incentives for domestic production of ethanol. We

20 believe that those would not only be GATT-legal, but they would allow us to both provide the cars

21 people want while keeping the American auto base strong.

22
We were caught a little short when I think a representative from Ford mentioned that they do
23 not pay a lot of taxes these days, and so offering them tax incentives was maybe not the most efficient
24 mechanism of giving them the relief that they desired. Senator Obama, who could not join us today,
25 offered a new alliterative mechanism, as he is want to do, with the health care of hybrids, the idea that
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1 we address the catastrophic health care costs of some of the auto industry in exchange for a
2 commitment to building hybrids. While I think we have work to do on finding the perfect mechanism,
3 the tough love metaphor, I think, is going to be a component of the solution. We have to challenge the
4 domestic industry and recognize at the same time that they do not have a level playing field with their
5 foreign competitors and will have to address that.
6
Finally, on CAFE, there has been a lot of discussion about reforming CAFE of late. The
7 commission strongly believes that pairing a significant increase with significant reform is the right thing
8 to do. We commend NHTSA for their restructuring of the recent light duty truck rule. We are a little bit
9 less sanguine that they have significantly strengthened that rule. They have changed the model so that
10 it is a much more effective tool. They just have not taken that tool out for a drive. And the key reason
11 is that the way NHTSA tries to set CAFE is quite reasonable. They try to determine what is the value of

12 a gallon of gasoline saved, social total value, and set the new CAFE standards such that the costs of
13 new technology are offset by the fuel savings.
14
In this last rulemaking, NHTSA determined that the total social value of a gallon of gasoline
15 saved over the next decade was $170. They used the EIA projections, which they are obligated to do,
16 which says real cost of gasoline will be about $1.60 and we are going to add 40 cents of taxes. So it is
17 $1.60 of real value. And then they looked at all of the different externalities they could think about,
18 and they came up with 6 cents. It is not because they are not good people who try hard. They simply
19 do not have the authority or the tools to think about the issues that I think this committee cares about.
20 They looked at dozens of different things. They looked at air pollution costs. They looked at protecting

21 the economy from price shocks. They even placed a vaJue on saving consumers time by not having to
22 go to gasoline stations.
23
Unfortunately, when they grappled with the question of military costs, they concluded that they
24 could not ascribe any quantifiable costs that our country pays to have our military provide access to oil.
25 So they factored that in as zero.   They could not even begin to contemplate the issues, Mr. Chairman.
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1 that you addressed at the beginning, the likelihood of increased tensions with China, the extent to
2 which our foreign policy prerogatives are inhibited. These are concerns that this committee, I think,
3 understands well and that only this Congress has the ability to, in fact, instruct NHTSA as to how to
4 engage.
5
So I believe the President's request for greater authority is intelligent and should be supported. I
6 think Congress should also try to provide some direction as to how the executive branch use that
7 authority not only by suggesting that they incorporate the annual increases in efficiency and direct them
8 towards improvements, but help NHTSA think about how to grapple with the very real costs of oil
9 dependence that this committee is keenly aware of.
10
I want to end, Mr. Chairman, by a few words on alternatives and will not begin to add to what,
11 I think, Mr. Khosla has done a very fine job of. Simply to note that as long as our transportation system
12 is 97 percent dependent upon petroleum, we will not be in control of our own destiny. Very much like
13 Mr. Khosla, the commission concluded that cellulosic ethanol is the most promising opportunity to
14 displace a significant amount of petroleum, and there are four reasons. And we applied these tests to a
15 number of different options, but there is an ample domestic feed stock, it has low net greenhouse gas --
16 benefits. It can largely rely on existing infrastructure, and it has the potential to be cost competitive
17 over time with gasoline. Those are kind of the four horsemen of a real fuel.
18
Let me just note that I very much agree that infrastructure in the near term is the challenge. I
19 support the suggestion that we really focus, as you have with Senator Obama and others, on bringing
20 forth that infrastructure. I note that once we get above 10 or 15 billion gallons of corn-based ethanol,
21 we start running out of corn flakes. So 1 think com is the pathway to our biofuture. it is the pathway to
22 our infrastructure but. like Mr  Khosla, believe that it is cellulosic ethanol that has the real long-term
23 potential.
24
And then finally a note on land, we very much agree that land is not ultimately a challenge for a
25
big cellulosic industry. We concluded that you could displace half of the gasoline in this country with
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1 about 30 million acres of land. 1 wilt note that we presume significant increases, as Mr. Khosla does, in
2 the yield per acre of energy crops, real but not remarkable increases in the conversion efficiency of that
3 product to fuel, and a doubling of fuel economy. If you do not do those three things, you are looking
4 at 180 million acres, which would be entirely unacceptable. These are incredibly realistic opportunities,
5 but they all have to be pursued.
6
Having begun with the heretical challenge of energy independence, I think 1 want to end with
7 something equally provocative, thinking about authorization, appropriations, and noncompetitive
8 earmarks.
9
EPAct did a fine job. There are 10 programs in the Energy Policy Act which are directed
10 towards providing incentives for the first mover of ethanol facilities that we alt way, about $4 billion of
11 authorizations. I think we all know that in this fiscal climate, the challenge of providing appropriations
12 for that is a real one, and the commission urges this Congress to do whatever it can.
13
I will also note that in 2005 fully half of the DOE research budget for cellulosic ethanol was
14 directed to noncompetitive earmarks. The irony here, Mr. Chairman, is I think this clearly reflects the
15 keen interest that Congress has in this program. I will simply note that unless we try to channel that
16 interest, we will literally love this program to death as we continue to pull it apart in ways that frustrate
17 long-term research progress.
18
So truly now in conclusion, as promised, I am here to offer no near-term solutions whatsoever.
19 I think there is an understandable frustration about that, which leads us to want to talk a out windfall
20 profits and price gouging and restricted environmental laws as if a few bad people or poorly crafted
21 statutes were somehow responsible for the misery that people are feeling. I guess I would suggest to
22 you that we need to look beyond those quick fixes and that if in fact we come together and agree that
23 there is an opportunity in a bipartisan way to focus on increasing traditional oil supply, on significantly
24 enhancing the efficiency of our fleet, and on simultaneously moving towards the vision that we share
25 about a biofuels future, we can then put ourselves in a position where we will be in charge of our own
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1 destiny. It is clear to me that we will use less oil in tills country in the future. 1 think the question is
2 whether we do that on our terms or whether it is done to us on terms that will fundamentally be
3 unacceptable to our health and happiness.
4
Thank you for the opportunity to be here today.
[The prepared statement of Mr. Grumet follows:} [COMMITTEE INSERT]
5
THE CHAIRMAN: Well, thank you very much, Mr. Grumet. We really appreciate the
6
extraordinary testimony of both of our witnesses.
7
I want to recognize now the distinguished ranking member of our committee, Senator Biden,
8
for his opening statement or comments.
STATEMENT OF HON. JOSEPH R. BIDEN, JR., U.S. SENATOR FROM DELAWARE
9
SENATOR BlDEN: Mr. Chairman, I would ask unanimous consent that my opening statement
10
be placed in the record.
11
THE CHAIRMAN: It will be placed in the record in full.
[The prepared statement of Senator Biden follows:] [COMMITTEE INSERT]
12
SENATOR BlDEN: By way of brief explanation, I  had 170 Delawareans that I had agreed to
13
meet with prior to this hearing being set.
14
But I just want to reference your leadership again here. There is not a single more significant
15
thing we could be doing than what we are doing right now.
16
My dear old mother has an expression. Out of everything bad, something good will come if
17 you look hard enough for it. I think this has presented us with an overwhelming opportunity, if we
18 seize it. to be able to regain control of our national security and our destiny here. It would not have
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1 happened had we not reached this crisis state and the cost of oil skyrocketing. I hope we do not shrink

2 from this as we did 25 years ago.

3
So I want to thank you, Mr. Chairman. I will read the witnesses' statements with great interest.
4
I thank you again for your leadership in this area.
5 The Chairman: Well, thank you very much, Senator Biden.

6 Let me just indicate, as the witnesses have, that in this area there has been strong bipartisan

7 cooperation on this committee and with members of other committees, for that matter. But almost all

8 of the significant legislation has bipartisan cosponsorship and many cosponsors, 24, 25, maybe

9 upwards, which is important because sometimes it is difficult for the Congress to move, even for this

10
body to move. But I think there is an impelling need which you have illustrated.
11
Now at this point, at the risk of losing the entirety of the committee, the vote has commenced,
12 and as I indicated, we will have a recess, we will vote, and prayerfully then we will have time to ask our
13 questions without interruption. But I wanted both of you to give your testimony and for all of us to get
14 set and then we will come back and commence our questioning.
15 For the moment, the committee is recessed for the vote.

16 [Recess.]
17 THE CHAIRMAN: The committee is called to order again.
18 We will have a 10-minute round of questioning by members of the committee, and I will
19
commence with my questions.
20
Mr. Khosla, you mentioned some intriguing possibilities with regard to the acreage issue. As
21 you pointed out. sometimes critics of alternative plans point out that we are limited in this country by

22 the number of acres we could devote. Usually the argument is made, first of all, with regard to com
23 ethanol, but then as you observe, maybe more generally with regard to switchgrass or biofuels materials

24 that might come in the cellulosic ethanol in addition.
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1
In the figures that you gave -- and sort of retrace this for us, if you will -- you talked about 400
2 to 500 gallons of ethanol coming per acre from, as I understand, current practices. Is that in the com

3 field, the cellulosic field, or what are the 400 or 500 gallons at this point?

4
MR. KHOSLA: Sir. roughly 140-some bushels per acre times 2.7 or 2.8 gallons of ethanol per
5
bushel would result in about 400 gallons per acre, roughly.
6 THE CHAIRMAN: So that is the com yield, the 140 bushels.
7 MR. KHOSLA: Yes.
8 The Chairman: Now, how do we get from there to some multiple? And ultimately in the

9
years beyond, you were even talking about 3,000 to 5,000. which is quite a jump.
10
MR. KHOSLA: I expect that we can get to yields of com, according to the National Com
11
Growers Association, approaching 2,000 bushels per acre.
12 The Chairman: 2,000 bushels per acre.
13 MR. KHOSLA: By 2015. And we might improve some yields. But com is fundamentally
14
limited.
15
Sir. my presentation has a slide on the various technologies, but I believe cellulosic technologies
16
have the most impact when it comes to achieving yields of 3,000 gallons per acre.
17
THE CHAIRMAN: Now, let me just run back through this because 2,000 bushels per acre in a
18
time frame of 2015 -
19 MR. KHOSLA: I'm sorry. 200 bushels per acre.

20 THE CHAIRMAN: Okay, 200. 1 have sort of a parochial view as a com farmer.
21 MR. KHOSLA: I apologize.
22 THE CHAIRMAN: For a moment, I was beginning to do the math here and thinking I really
23
have something going out there at the farm.
24
[Laughter.]
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1
THE CHAIRMAN: However, 200. And that seems within the ball park of what 1 understand.
2 From my father's experience on the same farm, 60 years ago we were getting 40 or 50 and we are now
3 getting 140 or 150 in our generation. There really has not been a great deal of impetus to improve the
4 yield of corn.
5
As one of you pointed out just obliquely, you suggested that if we have another agriculture
6 program, the subsidies or whatever payments that are made to farmers ought to come this time for
7 energy. That will be a big sell putting on capital over in the Ag Committee because 1 would just have to
8 advise you we have had a hearing, and a very good one, on sugar recently and on one other southern
9 crop that is heavily subsidized currently with all sorts of intricate payment systems.
10
Now, into the hearing on sugar -- and this is why this is on my mind - Saxby Chambliss, our
11 chairman, had to go off to another meeting and left me in charge of the hearing, which is a dangerous
12 situation because we engaged the sugar people, the users, the growers, the whole lot in a very good
13 conversation, that their future lies in producing ethanol from sugar, not really from doubling the price to
14 American consumers and trying to extract their due. And that will be a tough sell but not impossible. I
15 notice papers throughout sugar land, whether it was the sugar beet people up north or the ones down
16 south, picked this up in the same spirit that you are talking about it this morning. Not only Brazilian
17 sugar might be available, but in fact American sugar, which is in abundance and which now keeps out
18 other people and ruins our CAFTA agreement with Central America and CARVAS with South America,
19 all sorts of diplomatic problems.
2 0
But, nevertheless, as you point out, even if we get to 200 bushels to the acre times 2.7, that gets
21 you to 540 or so, which is not 3,000. So when you get to the 3,000 mark, there has got to be
22 something else, and this is more in the cellulosic variety 1 gather.
23
MR. Khosla: Yes. sir. if you might refer to the presentation that you have, slide 58 speaks to
24
the yield for various technologies.
25
The Chairman: All right.
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1
MR. KHOSLA: A basic assumption I make is we can now get about 6 tons per acre of biomass
2 yields. The best plant biologists in the country I have talked to completely support the notion that in 25
3 years, that yield can go up to 27.5 tons per acre. If we can do 27.5 tons per acre and 118 gallons per
4 ton of biomass, then the numbers are what we get in this chart on page 58, roughly about 3,000
5 gallons per acre.
6
THE CHAIRMAN: Yes. and that chart is very instrumental in our understanding and as a part of your presentation.
8
Let me just say, because I will not dwell any further on this, but I want to just develop the point
9
from the standpoint that this often is a criticism of all we are talking about today. The skeptics would
10 say, after all, there is not enough land left in America to do all these sorts of things. At best, this is still a
11 niche idea in which you do a little bit of it, get maybe single digits or 20 percent of our needs, but that is
12 about where it ends. So, therefore, all this talk about independence - you are not claiming
13 independence today. We still have a foreign policy going in both of your testimonies.
14
But in my opening statement. I am talking about some grim facts, and that is. even if there is a
15 lot of oil left on earth and if in fact there are a lot of reserves that are still not exploited, 77 percent plus
16 are held by other governments. And these are not benign people. Somebody that shuts off the tap to
17 Ukraine, for example, accomplishes something that you do not have to send aircraft over or tanks or
18 what have you to do. You can obliterate a country this way. It is not advisable people do this very
19 often. And that is one reason that we are talking about this because we have said as these things begin
20 to close in. the knives get sharper and the elbows likewise, or people in a strategic position decide to
21 use this aggressively against others and maybe against us. So people that do not understand really the
22 existential problem here not just for Ukraine, but ultimately for the United States, really need to sort of
23 wise up.
24
Now. you have pointed out this in different ways. Let me just touch on some.
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1
Both of you have mentioned in one form or another oil sands, Canada, Alberta. Now, the
2 energy minister was in last week, and he said the problem there is we cannot get people to do the work.

3 Literally this is very tough work. It is very cold. It is very messy. It is very dirty. They cannot get

4 enough Canadians, Americans, Mexicans, anybody in the hemisphere. The Mexican energy minister

5 was there. They cannot furnish enough people from Mexico to make that work. So theoretically, you

6 have oil sands up there. We have, unfortunately, some human problems. How do you get people to

7 work the oil sands? Now, eventually we may get through that.

8
You have touched the coal business. There is a lot of coal underneath this country, all of it
9
dirty from an environmental standpoint. The whole clean coal technology business, whether you finally
10
get it into transportation fuel or the more conventional power, really requires a sequestering process.
ii
How do you do this? Where do you put the carbon? These are critical measures. We talk today about
12 the transportation side principally, but the other side of heating, power, and so forth is obviously
13 equally important. And with great resources here, there was no need really to think about it.
14
First of ail, we still have people in denial that climate change is a real problem or global
15 warming and so forth, almost a theological debate even with major newspapers and publications in this

16 country. So although you are in a group of people that believe this is for real and we have to deal with

17 it, as politicians we find a lot of people who do not believe in this who think essentially it is sort of an

18 elite group of people who meet with the Foreign Relations Committee from time to time and talk about
19 things that are vaguely subversive to normal American practice.
20 SENATOR BIDEN: To the oil industry. They think it is subversive.
21 THE CHAIRMAN: Now, finally, while I am spouting off about all of my prejudices, which you
22 have listened to, on the CAFE standards, we have got a situation here. We debate this issue all the

23 time. In the House committee last week, by a vote of 28 to 26, they at least had a nominal CAFE
24 standard. Democrats on the committee, who voted en bloc against that -- and they were the 26 -- said,

25 well, this does not amount to anything. What you really need is a 33 miles per gallon standard. That
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1 was offered by one gentleman and that lost 37 to 16, as I recall. I do not know where they all stand
2 now. but we go around and around with this.
3
I am curious as to whether your view is that this is an essential aspect almost in the way of
4 pegging the price of oil or you have suggested another way of getting at this, these flexible credits. 20 to
5 80 cents and so forth. In other words, you have to offer some certainty to the public. First of all, the
6 problem is not going to go away, and secondly, the oil companies cannot subvert it, so it will not go
7 away that way. In essence, we are confronted with it. Is that basically the strategy you have in mind in
8 offering these pegs?
9
Mr. GRUMET: I think you wrapped your arms around it very aptly. Senator. I guess I would
10 say that I do believe that efficiency, whether you call it CAFE or by any other name, is an instrumental
11 component of the solution not only because of the land issues and the need to actually reduce the
12 amount of biomass we need, but also because we have a global challenge here. Not every country in
13 the world is going to have the same kinds of biomass attributes that we have, and so we have an
14 obligation for our own benefits, as well as to protect ourselves from the kind of economic shocks as we
15 transition towards biofuels, but also to export these technologies to make our fleet more efficient.

16
I guess I just point out again and again that this is not about putting us all into little VW bugs
17 from the 1970's. If we simply capture the increases in vehicle technology that are happening each and
18 every year and are really now on a very strong up-slope because of hybrids and were to direct those
19 increases towards fuel economy, that in and of itself would put us on a 2 to 3 percent upward trajectory
20 each year.
21
So I think the CAFE debate, like so many of these debates, are stuck in these old. well-worn
22 grooves. They are stuck in a technology posture of the 1970's. They are stuck with an economic policy
23 of the 1970's. And if we think a little bit creatively, I think the safety issue can be taken off the table
24 with intelligent reform. I think the jobs issues is something that we have to grapple with as a Nation,
25 whether we are increasing CAFE or not, and that there is a tough love metaphor that both gets us
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1 better cars and better jobs. So we need to bring these two ideas together. But absent strengthening
2 fuel economy standards. I do not think we can get the job done.
3
I would just note that it was bewildering to me that we spent a lot of time debating whether the
4 President and NHTSA realty needed the authority or not. Who cares? Give it to them three times if, in
5 fact, that is what they think they need, but let us give them some direction as to how to apply it because
6 1 think the reason why there was resistance in the House was that the President was asking for the same
7 authority they just applied when regulating light duty trucks and they used that authority with the
8 assumption that a gallon of oil saved was worth $1.70 and they raised the light duty truck standards by
9 a couple of miles per gallon.
10
So there is a sense that giving the administration the authority without then giving them better
11 tools and better direction as to how to apply that authority is just kicking the can down the road for 18
12 months. So I think that is where this debate now needs to be put back together.
13
THE Chairman: Now, as I yield to Senator Biden. I would say to my colleague earlier on Mr.
14 Grumet testified that his group has been visiting with the automobile companies and the UAW, both,
15 because they take seriously the jobs issue, as both of us do. Now, in my State, there is an article in the
16 Anderson, Indiana, paper today where the UAW is selling its headquarters. The number of members is
17 down by 80 percent, and the jobs are gone. Ditto for the automobile industry basically in a place that
18 was totally auto. That is not unique in our country.
19
So as you are talking about tough love presently, we are almost back to the situation we were
20 with the Chrysler company in the 1970's and the question of how to save Chrysler. The legislation the
21 Senate and the House passed then was a tough love measure. President Carter had offered simply a
22 loan guarantee without many strings attached. The Congress said you have got to do a lot of things.
23 UAW Woodcock came here and said we have never backed down on any of these things, period. Ditto
24 for Lee Iacocca and those folks. But they made some changes. They made huge changes. They paid
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1 off the whole loan because Paul Volcker raised the interest rate and it was very uncomfortable rapidly
2 and there was still a Chrysler until they merged.
3
So I mention that this is not hypothetical. We have sort of been down that trail before, many of
4
us around here, and that is why I was interested in your testimony.
5 Yes, sir.
6 MR. KHOSLA: Senator, if I might comment on the question of oil shales and alternative
7 technologies. Today I proposed a variable tax credit on ethanol. In fact, the superior way to do it
8 would be to have a price floor on gasoline. If we had a $40 floor on oil and I suggested in the past that
9 if we use any money anytime oil drops below $40 as a fee to be put into a price stabilization fund,
10 which can be used to reduce the price of oil when the price goes high, it has multiple benefits. The
11 variable credit for ethanol would help the ethanol business.
12
I prefer the mechanism of a price floor because it would encourage all alternative technologies,
13 not just ethanol. It would encourage the development of oil shale, coal to liquids, and other
14 opportunities. So, in fact, theoretically and from an economic point of view, that is a superior option if
15 we can enact it.
16
I might also add specifically to the issue of oil shales. Personally I believe the biofuels approach,
17 the ethanol approach, is so much easier to do and so much more cost effective and has so many side
18 benefits. That arises from the fact that we have three major problems here. We have an energy
19
problem. We have a climate crisis, and we have a terrorism crisis. All those are coupled and all of
2 0
them are simultaneously addressed by the biofuels approach or any renewable fuels approach. Oil
21
from shales and sands does not solve the climate issue.
22
I might also add on CAFE, as much as I completely agree with Jason on increasing and pushing
23 hard to increase CAFE mileage. Senator Daschle and I co- authored an op-ed in the New York Times a
24 week ago Monday that suggested that we can decouple the issue of how far we push CAFE up. And I
25 am very much in favor of doing that, but we decouple it from the issue of measuring petroleum
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1 mileage, not mileage because that will incentivize the automakers to reduce petroleum use in this
2 country.
3
So some people would suggest we couple reforming CAFE to increase petroleum mileage to
4 the issue of efficiency. I very much favor pushing hard on both
5 fronts, but I do favor decoupling the two issues and solving the efficiency problem separately from the
6 issue of switching to petroleum mileage so almost immediately the auto companies are aligned with the
7 environmentalists in reducing the use of petroleum.
8 The Chairman: Thank you.
9 Senator Biden.
10 SENATOR BlDEN: Thank you very much.
11 Let me ask you both, maybe you, Mr. Grumet, first. You indicated, I am told, that the National
12 Highway Transportation Safety Administration, although it is well intended -«the discussion of CAFE
13 standards may not produce the effect we desire. What should we be doing here in Congress?
14 MR. GRUMET: Thank you, Senator Biden.
15 I think this really does come down to a question of institutional capacity. The people at NHTSA
16 are well-intended, hard-working people, and when they imagine how to make the optimum changes in
17 CAFE, what they try to do is figure out what is the total social value of saving a gallon of gasoline and
18 what is the cost of new technologies to achieve that, and they try like any good economists to make the
19 lines cross.
20
So what NHTSA just did was they reformed the structure of CAFE in ways that I think bring
21 greater economic efficiency. It gets you out of the idea that all cars have to meet the same standards.
22 So it is kind of a continuum of weight-based results. And all of that is perfectly fine and good.
23
But the key input was the number they put into the model to say what is the total social value of
24 saving a gallon of gasoline over the next 10 years, and that was $1.70. They used by law the EIA
25 projections of the cost of a gallon of gasoline, which are presumed to flatten out by around $2.00. and
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1 they take the taxes off that. So we get $1.60 of real value of a gallon of gasoline. And then when they

2 looked through 50 different ways that gasoline and oil also affect our economy, the sum total of the

3 benefits of reducing a gallon they come up with is about 6 cents.

4
And they looked hard within the abilities of a guy with green eyeshades and a computer. They
5 looked actually at the value of spending less time standing at a gasoline station squeezing fuel into your
6 tank. They looked at what they perceived to be the value of reducing air pollution. They looked at

7 what they perceived to be the value of reducing the vulnerability to price shocks. They looked at the

8 value of military, and I will read to you the quote from the regulatory impact statement. The U.S.

9 military presence in world regions that represent vital sources of oil imports also serves a range of

10 security and foreign policy objectives that is considerably broader than simply protecting oil supplies.

11 As a consequence, no savings in Government outlays for maintaining the Strategic Petroleum Reserve

12 or a U.S. military presence are included among the benefits of the light duty truck CAFE standards.
13
Now, I do not think that it is fair to say to the people at NHTSA or Guy Caruso at EIA, tell me
14 how much it costs and put it in your model. I think it is fair to say to this committee you tell NHTSA
15 how much it matters. One suggestion was that when they put the number in their model, at least they

16 should look at the actual real cost of gasoline over the last 12 months, that the idea of the price going

17 forward should be less than what people are actually paying might be one floor, and then have

18 Congress tell them to double it, tell them to put 5 percent on it. But someone has to help NHTSA think

19 about tensions with China, foreign policy prerogative, military costs, and things that are simply beyond

20 their tools and competence.

21
SENATOR BlDEN: You indicated that the idea of moving to alternative fuels here, biomass
22 fuels, biofueis, ethanol, cellulosics, depends upon dealing with efficiency in automobiles. What number

23 do you have get to to reach the efficiency under whatever you want to call them, CAFE standards or
24 whatever the new standard may be? What do you have get to? How much do you have to save in the
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1 models you have done to get you to the point where it intersects with the amount that we can produce

2 to render the outcome we are looking for?

3
MR. GRUMET: There are a number of different ways to look at that question. When we looked
4 at the question of land mass, which I agree most people see as the dominant constraint -- and we did

5 similar analyses to Mr. Khosla -- the conservative assertion is it would take 180 million acres -- this is

6 kind of like Carnegie Mellon stuff that has been thrown around for 5 years -- to displace half of the

7 petroleum supply. We were somewhat more conservative in saying, well, let us say we just doubled the

8 yield of an acre, much less than I think Mr. Khosla suggests is possible, that takes you down to 90

9 million acres. Let us say we increased the efficiency of converting that mass to fuel by 50 percent, also 1

10 think very realistic to conservative. That takes you down to 60 million acres. And then we said, well,
11 let us double the fuel economy. That takes you down to 30 million acres.

12
Now, the reason that a doubling of fuel economy I think is notionally the right way to think
13 about the issue goes back again to what we believe would be a useful goal, and that would be to,
14 again, halve the amount of oil we use per dollar GDP over the next 20 years. We did it from 75 to
15 2000. If we did it again, we would make our economy twice as resilient to price shocks so that we

16 could get to the future that 1 think we both want without suffering too much along the way.

17
To do that, would require about a 7.25 million barrel reduction of oil a day over 20 years. If
18 you brought fuel economy of the country over that same time frame up to about 45 miles per gallon.
19 50 miles per gallon, that would get you about 5 million barrels a day reduction.
20
One third way to think about it is if in fact you believe that we can achieve about a 3 percent
21 increase in efficiency each year going forward and say, we are not going to tangle with the questions

22 about safety and making cars smaller and lightweight materials, but we are just going to say put that 3
23 percent a year into efficiency, you compound 3 percent a year over about 20 years, and you are also

24 getting to about a doubling. So there are a lot of different ways, both in terms of technology and cost
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1 and goal and aspiration of doubling fuel economy over 20 years, and is notionally ! think the right

2 model to work towards.
3 SENATOR BIDEN: What percentage of oil consumed in the country is transportation?
4 MR. GRUMET: About 70 percent.
5 SENATOR BIDEN: And how much natural gas and coal do we consume in the

6
nontransportation area?
7
MR. GRUMET: I guess coal into locomotive engines and very, very little amounts of natural gas.
8
97 percent of transportation is petroleum.
9
Senator BIDEN: Mr. Khosla, you spoke about moving past talking and moving toward
10 making things happen. What needs to get done? What do we have to do to get more flex-fuel vehicles

11 on the road? Who do we talk to? Who do we call in to sit down in front of us? You indicated that

12 there is between 5 million and 6 million flex-fuel automobiles on the road right now. What do we do

13 from a Government standpoint that encourages a significant change? What are the factors we have to 14
15
Mr. KHOSLA: Sir, the most important role Government can do is send the right signal, and
16 that signal to Wall Street will serve all our purposes. First, if you mandate 70 percent of new cars be

17 flex- fuel cars, that is a relatively low-cost option. I believe it costs an automaker about $35 to produce

18 a flex-fuel car over a gasoline car. They will quote a higher number of about $100 because
19 they include a sensor that is also required to meet pollution requirements. They include it in the cost of

20 conversion. So that is item number one.

21
Item number two is to mandate distribution of E85 stations. I have chosen to push the idea of
22 10 percent. Higher numbers would be better, but 10 percent could get us to the minimum critical mass

23 we need to get it started. Obviously, the more we have, the faster -
24
SENATOR BIDEN: Excuse me. 10 percent?
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1
Mr. KHOSLA: I'm sorry. 10 percent of all gas stations in this country offer one E85 pump.
2 Specifically, I am suggesting that for any owner or brander of gas stations with more than 25 stations, to
3 not put an undue burden on the mom and pop stations, should be required to offer E85 at 10 percent
4 of their stations, which means at least one E85 pump.
5
The last thing I am suggesting is this variable credit on ethanol, and what that does is protect
6 ethanol producers and investors if the oil companies were to manipulate the price of oil down to, say,
7 $30 a barrel. With this variable tax credit, the actual amount of credit given out will probably decline.
8 The farmers wilt get no less, and they will have the benefit of essentially getting insurance against price
9 manipulation.
10 SENATOR BIdeN: What would you estimate the cost of that to be?
11 MR. KHOSLA: Today we have a 51 cent a gallon credit. I expect with oil prices where they are
12 likely to be in the next 5 or 10 years, it will be a net savings because I am suggesting that that credit be
13 dropped to 20 cents while oil prices are high. If we have an 80 cent tax if oil prices are low, I think it is
14 highly unlikely the oil companies or the oil nations will try and manipulate the price of oil down
15 because they will believe that ethanol will still be competitive. So just the fact of instituting a variable

16 tax will eliminate or discourage the possibility of price manipulation down to low levels to drive ethanol
17 producers out of business. So I actually believe it will be a net savings to Government.
18
None of the things I have recommended require Government money, either the mandates on
19 flex-fuel cars or the distribution or the variable tax credit. 1 think those three would get us 90 percent of
20 the way there.
21

SENATOR BIDEN: My time is about up. What would the floor of $40 do? Would that be a
2 2
fulsome way to deal with this?
23
MR. KHOSLA: Absolutely. If we can enact that, that is not only the simplest, but economically
24
most efficient way to do it. Once we have a floor - and frankly, [ believe we will only need a floor for
-   38   -
1 about 10 years at the most ~ we will have signaled to investors that they can invest in ethanol capacity

2 in this country without being subject to the manipulation of oil prices.

3
SENATOR BIDEN: One of the things I have found in my experience here, when you try to
4 affect the economic impact on average families out there, it is a lot easier to deal with something and

5 pass something that in the future may have an impact than it is to deal with something that will have an

6 immediate impact. So a $40 floor now. it seems to me, would be -- not in terms of the politics down

7 here, but the public at large -- a fairly painless suggestion.

8 Mr. GRUMET: Many would welcome it as a problem they would like to have.

9 SENATOR BIDEN: Exactly right. Seriously.
10
If I can editorialize for a second here. Mr. Chairman. I think the American people are a lot
11 smarter than we give them credit for. I found it astounding that when the chairman began to talk about

12 -- we had a discussion one day about 6-8 months ago about the need for this committee ~ it took no

13 urging from me. I mean, it was just responding to the chairman's raising the question about us
14 beginning to focus very heavily in this committee on energy, I saw a poll that absolutely reconfirmed
15 my faith in the instincts of the American people. About a month ago, there was a poll - I think it was
16 the New York Times and whoever they do it with -- that showed that slightly more people thought that
17 our security and our foreign policy flexibility depended more upon energy and how we dealt with that
18 issue than upon the war in Iraq, for example. They happened to be right, but it was really. I think,
19 confirmation of the fact folks get it.
2 0
We are all just sort of grappling with this in a very fulsome way now. I think the American
21 people are really ready to take on some genuine challenges and I think they are prepared to even make
22 significant sacrifices long-term. Imagine if after 9/11 the President said, by the way. I am going to go to
23 the Congress in 2 weeks and introduce an energy bill to free us from the grip of the oil oligarchs and it
24 is going to be painful and I expect your help. Who the heck would have said no? I think we
25 underestimate the pace on the ball out there. Maybe I am wrong.
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MR. KHOSLA: I would completely agree with you. In fact, Tom Friedman had an article in the
2 latest issue of Foreign Policy magazine that says there is a strong inverse relationship between our
3 energy dependence and human rights outside this country.
4
I would suggest further, to reinforce what you said, that we are very, very close to a tipping
5 point of permanently getting away from petroleum. And where I would like to disagree with Jason is I
6 believe we have the capacity in this country to meet all of our needs within a relatively short period of
7 time. Bottoms-up forecast based on technologies I have seen in the labs today, not even unimagined
8 technologies, say we can achieve our energy independence with less than 60 million acres even with
9 modest assumptions about efficiency. With 1 percent a year demand growth on oil, which would be
10 modest energy efficiency improvements, compared to the 2 percent a year growth we are seeing today,
11 we can get to energy independence on less than 60 million acres. That is less land than we use for
12 export crops today by a lot, by half. It is almost equal to the 40 million acres of CEP land that we have
13 today, and millions of acres would be returned to prairie grasses, which is a wonderful thing to do.
14
So I will just suggest that these simple measures need very little money but are focused, iaser-
15 like, and instead of having, if I might be bold enough to say, 15 different versions of bills, if we could
16 have three or four simple things happen, we will put ourselves past the tipping point. And 
17 7 years from now, we will be at a place where no oil company can decouple the two. That is
18 what I mean by irreversibly down this path within 7 years.
19
MR. GRUMET: Senator Biden, if I could just add. I think that the way you just initially framed
20 the notion that we are very, very good at framing a problem with great rhetorical flourish and we then
21 go to the American people and say, by the way, here is a solution and it will not really cost anybody
22 anything and no one is going to mind. I do not think it is credible. I think I agree with you that while
23 we do not need to tell people that they need to go have cold showers and warm beer -- this is not going
24 back to the 16th century. What we need to say to people is you can have the amenities that you are
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1 used to, and you are going to have to pay a little bit of money in order for all of these other amenities
2 that we also care about.
3
SENATOR Biden: Look, every single time in American history we have been faced with a
4 genuine crisis and people believe it is genuine, that it is not manufactured, that it is not something that
5 you are going to ask just one part of the community, one part of the population to bear the burden of,
6 when have we ever not done it? We have never failed to do it. People rode on bald tires for a long
7 time during the war. A safety hazard. But I do not get it. I do not get why we think the American
8 people are not prepared.
9
By the way, I apologize for taking the time, Mr. Chairman, but I hope I have an opportunity to
10 spend some time with each of you off this podium here. Jason. I come from an auto worker State.
11 Outside of Detroit, 10 years ago, we had the largest percentage of UAW members of any State in the

12 Union outside of Michigan, and as a matter of fact, as a percent of population, probably higher. We
13 had a work force, when I began in the Senate back in 1973, of only 350.000 people. 31,000 were
14 UAW members. That is a gigantic percent. We now have grown. We have almost doubled our
15 population. We are close to 1 million now, and we were only 570,000 then, and our work force Is a lot
16 larger and the auto workers are fewer. But guess what. They figured it out. They get it.
17
I have the guys where we make the Durango. I have the guys where we make a number of
18 General Motors systems installed in some other vehicles. Guess what. They are worried. They are the
19 ones raising the questions about we are not going to be able to sell the vehicles we are making because
20 of the fuel economy.
21
This is not a labor or management - I am not trying to have sort of a theological debate about
22 labor and management. But the truth of the matter is labor does not get to make many of these
23 decisions. They do not get to vote on what product is made, i am not suggesting they should. So the
24 idea that there is this resistance among auto workers to moving in the direction where 70 percent of the
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1 automobiles are flex- fuel automobiles, I think they see that as a way in which maybe they will preserve
2 more of their jobs instead of costing them their jobs.
3
I was here at the same time when we had the first Clean Air Act. I will never forget a guy
4 named Ricardo, who was chairman of the board of Chrysler at the time -- not Iacocca, Ricardo -- and a
5 guy named Leonard Woodcock. I was a young Senator in this building in a garret on the sixth floor. I
6 remember them both coming to see me. and I remember thinking is my office set up nicely enough. I
7 had been there several months. They both came in to tell me how I could not possibly vote for the
8 Clean Air Act. And I ran on that issue. I said. no. no, no.
9
I remember Leonard Woodcock, who was a revered President of the UAW, and Ricardo sitting
10 there and Ricardo saying, look, we are going to move from Chrysler having 18 percent of the large car
11 market to 30 percent of the large car market, and that is our goal. We are going to build bigger cars,
12 more of them. I remember knowing nothing from nothing sitting there and saying, that does not seem
13 to make sense to me and Woodcock saying, it is the only way we can preserve our jobs.
14
I did not listen to their advice, but the generic point I am making is I think that everybody is a
15 lot more sophisticated. They may not know what you know, but they do know certain basic things.
16 There is no painless way to get from here to there. They think there is a rational way to do it, and they
17 are prepared to do it and they think maybe their future lies in the fact that our independence may
18 generate other kinds of technologies where we become a net exporter of energy of sorts, and that is,
19 energy technologies that work.
20
At any rate. (am really impressed with both your testimonies, and I am happy to invite any
21 comment you all have. Again. I warn you. I am going to get to both of you, if I can, to spend a little
22 more time with you.
23
Mr. Khosla: Sir, if I might add a very hopeful sign to what you just said. I believe GM
24 management has decided for lots of business reasons that flex-fuel cars make a lot of sense for them,
25 and in fact. I believe the '07 model year they will be producing more flex-fuel cars than the credit they
-  42   -
1 get under CAFE. So they are doing the right things for lots of good business reasons. They have lost
2 the branding for hybrids to Toyota. The only other brand they can have is flex-fuel, and that helps
3 America and American farmers. It is a very hopeful sign. So I think it is not only something that the
4 workers can support, but I think management is well down that path and we can accelerate it.
5
I think they are hurting themselves by saying we do not like the idea of a 70 percent mandate
6 because it will make so much more ethanol available in the marketplace because investors will believe
7 the cars will be there, that their competitive advantage over Toyota will go up substantially. And that is
8 what they should be doing if they were looking beyond just the natural reaction saying, I do not want
9 any mandate, no matter what it is.
10
Mr. Grumet: I will just close. Senator, by saying that the notion that we cannot effect the
11 kinds of technological, environmental, security outcomes we want without damaging the domestic auto
12 industry is so fundamentally at odds with the way we imagine ourselves as a country. We cannot
13 ignore it, but we cannot let it stand.
14
I have many friends in the UAW and they hate coming down here opposing these kinds of
15 things because 1 think they know that it is where they have to go. But they do have real fear. I do not
16 think they have any disadvantage when it comes to flexible-fuel vehicles. We made some bad choices
17 and we are behind the Japanese when it comes to hybrids. We are behind the Europeans when it
18 comes to diesels. and the domestic auto industry does have to deal with things like health care costs
19 and other aspects of their business that are somewhat less competitive with their competitors.

20
So we can without, 1 think, tremendous effort right that ship and give them the tools so that they
21 can, in fact, not only make the cars we want but do it here in the U.S. 1 think that is where the UAW
22 sees the future. It is where the coal miners see the future on climate change. And it requires a broader
23 kind of economic policy consistent with our foreign policy and our environmental interests.
24
I would very much welcome the opportunity to work with you and your staff.
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Senator Biden: Well, I thank you very much. I knew if I stayed in this job long enough,
2 Senator. I would live to see the day where 1 have an issue that unites my auto workers and my farmers,
3 literally. The largest industry in my State, as you know, Mr. Chairman, is agriculture. Everybody thinks
4 it is the auto industry or the chemical industry. It is agriculture. This is one of the uniting factors.
5
I will end with a strange little story. Mr. Chairman, you will appreciate this. I got involved in
6 politics because of the civil rights movement, and my last campaign 2 years ago, I had a meeting in
7 August at a Boys and Girls Club in a town called Bear. Delaware. I think I may warrant the Nobel Prize
8 for this. I drove up to the town meeting and the county police officers were in the parking lot of this
9 brand new Boys and Girls Club. They said you cannot go in. I said why. They said the Ku Klux Klan
10
is in there.
11
This is the only area in my State where there is genuine integration in the new developments. It
12 is the only place you can buy a new construction home that you can sell somewhere between $125,000
13 and $200,000 in decent neighborhoods. They are truly integrated. My State has the ninth largest
14 black population in the country.
15
So I went down and I said, no, no, 1 have to go in. in summer garb, there were a dozen
16 members of the Ku Klux Klan there, and they wear blue pressed khaki pants, white shirts, the grand
17 kleagle emblem and a blue hat with a white middle. They looked very orderly and they stand against
18 the back wall. 30-35 percent of the audience of roughly 100 people were African American. The first
19 question I got asked was about immigration. I have a view similar to President Bush's view on
20 immigration. That is what built this country and we ought to be able to figure this out. I got finished
21 my answer and the guy who asked the question was a Ku Klux Klan guy. He said, well, I totally
22 disagree with you. Senator Biden, and with that. 35 African Americans stood up and clapped for him.
23 And I started laughing and no one quite got the humor. I said I never thought I would live to see the
24 day where I could unite the Ku Klux Klan and the African American community.
25
(Laughter.]
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1
SENATOR Biden: Now with the opportunity to do the same for the UAW and farmers in my
2
State, this job is getting much more exciting.
3 Thank you very much for your testimony. I appreciate it a lot.

4 THE CHAIRMAN: Senator Biden has demonstrated the affinity between the ranking member

5 and the chairman because com farmers have been talked about a bit today, UAW members. We even

6 claim not a per capita basis but the second largest number, aside from Michigan. We have been trying

7 to help both.

8
You have offered some formulas and I just want to explore the nitty-gritty of your three simple
9
action items because the first one is require 70 percent of new cars to be flex-fuel vehicles. Just to get
10 this straight, if we pass such a law, does that mean that in 2007 car companies have got to produce 70
11 percent of all the cars they are doing that year? Or is this a graduated thing? Be more explicit, if you

12 can, as to how rapidly we arrive at this.
13
MR. KHOSLA: Yes. Sir, the number I have suggested in my written testimony is 20 percent by
14
2009 because they need the time to adjust their models.
15
THE CHAIRMAN: Why would they need that? If you have a simple process, as you have
16 described, $110 deal you think, although the car companies might say $180 or whatever, why the long
17 delay?

18
MR. KHOSLA: Sir. they probably do not, but they will argue they do. So I used to use a 90
19
percent number and GM convinced me because of certain esoteric testing requirements in California.
2 0
that I should use a lower number, and they suggested the 60 to 70 percent range. So I did
21 accommodate them, to get their support, to suggest 70 percent. I think it would be very, very

22 conservative to say 2009 model year which starts in 2008 should be 20 percent and we should increase
23 it 10 percent a year to, by 2014, having 70 percent.
24
The CHAIRMAN: Let me stop you a second there because you diplomatically were negotiating
25
with these people trying to be amicable. Let us say that Senator Biden and I say, listen, you folks are
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1 headed to Chapter XI bankruptcy. You may not get to 2009. You may not have that option at all, as a
2 matter of fact. All this may be decided by a judge in a court of law, as a matter of fact, as to how in the
3 world you even stay in business. So as friends of the family, we are coming to say you may have to
4 wrench around your bureaucracy, the same way we may have to wrench around our Department of
5 Energy to get some things straight.
6
We talk in terms of our vital national interests, how predator countries are about to do us in, but
7 then we say, but we have a simple time table. We incrementally. 10 percent, 20 percent at a time, go
8 all the way out to 2009. 2015. I understand how you as an investor and a diplomatic person have to
9 deal with these people. Perhaps we do too ultimately.
10
But, nevertheless, if this is serious. I just pick up your 70 percent thing and, just for sake of
11 argument, have asked you, why not in 2007 say that 70 percent of the cars? Because then you would
12 say. well, that is great, but it takes 12 years to go through the whole fleet. We have got a lot of cars out
13 there. So even if 70 percent of all the new cars are flex-fuel, do the math and barely you get a single
14 digit number. That is what worries me about this.
15
Mr. KHOSLA: Sir. the most aggressive number you would like to support and enact. I will
16
cheerlead and clap and support you on.
17 [Laughter.]
18 MR. KHOSLA: The only thing to keep in mind is they have an engine testing requirement and
19 they claim they have limited capacity to retest these engines. So there is an engine certification
20 requirement because they have to recertify each engine, and even, for example, the Ford -
21
SENATOR BIDEN: Excuse me. Would you explain that more? They have to recertify each
22
engine.
23
Mr. Khosla: Yes.
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1
Senator BIDEN: They manufacture in the Chrysler plant in Newark, Delaware, an engine for
2 whatever vehicle. There are several vehicles they make there. So as it goes off the line, they have

3 certified it. Correct?

4 MR. KHOSLA; They have certified it for gasoline use.
5 SENATOR BidEN: No, but if we mandated that 70 percent of those vehicles going off that line
6
had to be flex-fuel, what is the added difficulty of certifying it before it gets off the assembly line?
7
MR. KHOSLA: They claim it costs $1 million or $2 million to recertify it to take ethanol and
8
meet all EPA and California requirements. Now, how long should that take?
9
SENATOR BIDEN: $1 million or $2 million per plant?
10 MR. KHOSLA: No. Per engine.
11 Mr. Grumet: Per engine family.
12 SENATOR BIDEN: So they are talking about $50 million to $75 million total. Right?
13 MR. KHOSLA: I believe they would do it by engine, not by engine family because the Ford F-
14
150. they have one of the engines certified but not the others.
15
But if they were to prioritize this, which I believe is in their interest, given how much of a
16 branding benefit they get from it, I think an aggressive time line would be to mandate something in 2 to
17 3 years. Now, we know the same companies. Ford and GM, have done that in Brazil already. is


Senator Biden: Yes.
19 Mr. KHOSLA: So I would be a supporter of more aggressive time lines.
20 THE CHAIRMAN: Very well. Well, in any event, we are agreed on that and we will sort of see
21
really pragmatically what the tide will bear I guess.
22
Now, you have made some interesting comments today and in your charts, Mr. Khosla. You
23 have the hybrid business and flexible fuel and point out how you get more for the dollar and so forth
24 with the flexible, which sounds good.
-  47 -
1
Now, then I begin to ponder in my own mind, well, how do I find one of these hybrid flexible-
2 fuel cars. Now, you have got a picture of a Saab 9-5 launched May of 2005. Are these cars selling
3 anywhere? Because if it has the value of ~ or is this a case in which you are trying to make also the
4 point that you do not have to have a small car -I do not know how large that car is -- but you can

5 have the regular cars, to which we have become accustomed, and somehow change the engines and
6 what have you?
7
MR. KHOSLA: Absolutely. Sir, let me give you the history of Saab 9-5 because it is a very
8
interesting car in many, many respects. It is being sold in Sweden by General Motors.
9
THE CHAIRMAN: In Sweden.
10
Mr. KHOSLA: Yes. And surprisingly for General Motors, it has become one the hot
11 General Motors models in Sweden. So it has been a commercially extremely successful car. It is a
12 regular car, a mid- sized sedan, lots of peppy performance.
13
What they did different in this car  — and they often talk about a 25 percent reduction in fuel
14
mileage for ethanol – they optimized it somewhat to accommodate ethanol, not just take a standard engine and recertify it. Suddenly the mileage reduction in the Saab 9-5 went to only an 18 percent reduction. It went to an 18 percent reduction and they got in a 175 horsepower car an extra 30 horsepower out of it.
18
If you were really designing it for ethanol, you would design it to run at 175 horsepower with
19
ethanol, which means you would make the engine smaller, improving the mileage efficiency with
2 0
ethanol. Suddenly the difference to get 175 horsepower and a performance of 0 to 60 in, whatever
21 their specification is, 8 seconds, you would have almost the same mileage, single digit percentage
22 differences between an ethanol car and a gasoline car. That is the kind of change that is not figured
2 3
into any of my projections or anybody else's projections, and I believe that will start to happen because
24
we are starting to see it happen in Sweden. We are starting to see examples of that in Brazil. And this
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1 is a car that is a peppier, more hard-performing car than the gasoline version of the same car. So it is
2 very, very encouraging.
3
And the most encouraging thing to me is consumers are demanding it. If they were to bring
4 that car into this country -- and as of now, I know of no plans to do that, which is a shame - it would
5 be a hot-selling car in America.
6
THE CHAIRMAN: Well, this is astonishing. That was the question I was going to ask. Where
7 are they? In other words, it is a hot car in Sweden and elsewhere. It is General Motors, the same
8 General Motors to whom we have become accustomed. I was once an employee as a summer student.
9 I would just say why not here. Do you have any idea, as you have queried your General Motors
10
friends, why has this car not ever appeared in the United States?
11
MR. KHOSLA: They gave me a long story. Sir, in a bureaucracy, you can give an excuse to
12 not do anything. It takes time. It takes recertification, retesting. In fact, General Motors is hurting from

13 not having hot- selling models.
14 THE CHAIRMAN: Well, that we have noticed.
15 MR. KHOSLA: This could be that, and if I were CEO of General Motors, I would make it my
16 highest priority, especially since long-term they want flex-fuel vehicles as their corporate brand. This is
17 brain-dead simple to me.

18
THE CHAIRMAN: Yes. They are advertising 250,000 will be built this year, but that raised the
19 question, why not 500,000, why not a million? If you have got problems moving cars, that is a basic
20 question. Prayerfully, the chief executive of General Motors will catch all this on C-SPAN and be
21 advised by your testimony.
2 2
Let me just ask this because in a personal way I asked Jim Woolsey, when he appeared before
23
us, and you all know him. In fact, he sort of preempted the situation. He knew that I bought a Prius 14
24
months ago, but he wanted to disabuse me that I was that much ahead of the curve. He said, Lugar,
2 5
what you need is a battery on that Prius that you can plug into the wall in your garage. That way you
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1 can get enough juice in that car that you can drive to the Hart Building every day and drive back,
2 which is essentially what I do in this car, and never use any gasoline at all.
3
Now, we are going to see a demonstration, I understand, here at the Senate in the next week,
4 in which there will be some batteries and a car and so forth, showing that the state of the art is bumping
5 ahead, I hope a whole lot.
6
But what about all of this? Is there something to this sort of thing in competition to the others
7
ideas you have?
8
MR. GRUMET: Keeping up with Woolsey is no small feat, Senator. So I think we should let
9
him get one first.
10
But it is an absolutely intelligent design for the kind of vehicle that we need in this country
11 because it is a vehicle that is a hybrid vehicle, but it allows you to operate the entire driving cycle on the
12 battery for some 30 or 40 miles, which, as you said, is really in urban driving what we generally do.
13
5-10 years ago, the car companies said that hybrids were not going to work because it was
14 bringing two systems together. You were going to have a gasoline engine and an electric motor and it
15 was too complicated and it was not going to work. Now we are being told that plug-in hybrids are not
16 going to work because it is adding a third system. You have the gasoline, you have the electric motor,
17 and then you have this demand for a larger battery. And it is true that you are bringing three different
18 ideas together.
19
My understanding is that the challenge is not that you cannot drive around one of these cars,
20 because you will figure that out yourself next week. The challenge is creating a battery that has
21 longevity to stick with the car and the owner for 130,000 or 140,000 miles. What the car companies
22 will tell you is that these batteries are going to be a couple thousand dollar items and that they cannot
23 get them to last more than 3 or 4 years. So I think this is a challenge. It is well within the ability, I
24 would think, of this great Nation if we really wanted to get batteries that could last three times as long.
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So it is a vehicle kind of a foundation that I think would have a great possibility. Of course, if
2 you really want to get Jim happy, you then put E85 in that hybrid. Then you can get what is a
3 functional equivalent of 500 or 600 miles of distance per gallon of petroleum. I think that is, for the
4 moment at least, the highest aspiration of automobility that we have been able describe.
5
THE CHAIRMAN: That then brings your second point and that is this E85 distribution. This
6 only works for me or anybody else if in fact there is such an E85 pump within 50 miles of where I am.
7 Now, all of us, whether it is in Delaware or Indiana, we are all riding herd on this situation. We
8 celebrated the 30th such pump in Indiana last week. We know it is the 30th because this is a big event.
9 The Secretary of Energy himself was in Indiana for the dedication of this one pump.
10
Now, having said that, this has not impressed the oil companies to whom this committee has
11 written. They have written back respectfully you have to understand the impurities of ethanol, the fact
12 you cannot just put one of these pumps together with our pumps. It requires a very separate situation.
13 It is very expensive. Furthermore, we are not really enthusiastic about the idea to begin with.
14
Now, it is almost like the automobile companies. You sort of say what century are you living in,
15 what country are you living in? Do you understand the foreign policy thing, getting back to all of the
16 grim situations? And surely they do, but nevertheless this is cumbersome.
17
We have General Motors in Indiana now sponsoring E85 stations. So giving credit where credit
18 is due, not the oil companies, but in this case the auto company and the UAW people and the people
19 who are our constituents. That is important that there is a group interested in this sort of thing.
2 0
But I must say I am not sure how we move these situations out. We have got charts of 92
21 counties in Indiana, how many flex-fuel cars there are in the State of any kind, about 160,000, and
22 where they are positioned. Most of them are not positioned very close to the 30 tanks. There may be
23 60 by December. But even if there were, right now all the ethanol in Indiana seems to be going to
24 California and to New England to solve the MTBE problem. The cost of the ethanol is $2.75, not
25 $1.50 or whatever we prophesied. Supply and demand.
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Now, eventually all these places get built that we are all talking about, but as working politicians
2 now, we really are riding all sorts of horses going off in different directions, encouraging these pumps,
3 but we need a supply for the pumps; encouraging the car that could use the pumps, and it is hard to get
4 people to build enough of these cars. Clearly, these are the practical solutions, and we have these
5 hearings really to cheer ourselves up, I suppose, and try to find a few supporters out there ~
6 [Laughter. 1
7 THE CHAIRMAN: -- because this really works.
8 This can make a very large difference in the perception of Vladimir Putin of the United States or
9
of other people who do not wish us well, Hugo Chavez, even Morales and so forth. For the moment,
10 they think we are on the run, and in many ways they are right because fixed in our own attitudes, as I
11 cited yesterday in a debate -- the Wall Street Journal had an editorial the other day sort of aimed at
12 people like us. They said essentially if you have a virtue feeling about a Prius, go ahead. But
13 nevertheless, in essence, real people want safe cars and they are big. Therefore, cars save lives if they
14 are big cars. Now, of course, you are coming along and saying, well, you can have a big car and save
15 your life and still perhaps have a flex-fuel car, have a car with an engine that gets mileage. These
16 things are not altogether separate. But I think that is the debate, and it is out there in print. So this is
17 why we are sort of underlining.
18
Now, let me just ask one more thing because I am intrigued by your talking about South
19 Dakota. You have here a chart about South Dakota, which is fascinating. You say, 'Turning South
20 Dakota," and you have got 44 million acres today and tomorrow, and you have got tons per acre.
21 Well, they go up by three times presumably because they are doing cellulose, switchgrass out there now
22 in South Dakota in your tomorrow chart. So thousands of barrels a day coming out of South Dakota,
23 3,429,000.
24
Then you have a chart and you ask is South Dakota a member of OPEC because the only two
2 5
countries that produce more at that point per day are Saudi Arabia and Iran. South Dakota comes in
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1 third, ahead of Kuwait, Venezuela, UAE, Nigeria, Iraq, all very difficult cases. Now, that is astonishing.
2 I am not sure South Dakotans really have seen that chart.
3 MR. KHOSLA: It could become the most valuable State in the country.
4 SENATOR BIDEN: Who did you co-author that article with again? That was a joke.
5 THE CHAIRMAN: Yes, our dear colleague of South Dakota.
6 But in any event, now let us have a reality course. When does South Dakota become third in
7
the batting order with OPEC? What is tomorrow here and what has to happen?
8
Mr. KHOSLA: Sir, practically it will not happen this way. The 44 million acres we are talking
9
about would be spread throughout the Midwest and probably throughout most of the country. There
10 are good biomass regions in Florida, in the South, in California, in the Northwest in terms of our forests
11 and wood chips that are a great source of cellulosic ethanol, even in Canada. So this was more for
12 illustration. It was a chart done by a friend of mine that I chose to use for illustrative purposes.
13
But practically, these numbers are achievable. In fact, I talked earlier about getting to 3,000
14 gallons per acre. When I talk to my plant biologist friends from what they can actually yield with 25
15 years of biomass development geared towards producing more energy, the numbers I hear are more
16 like 45 tons acre best care and then talking about 5,000 gallons, and even with modest demand
17 increases over the next 25 years, that would mean our energy needs with 40 million acres or some
18 small number like that. Those are astonishing numbers.
19
I would only add that ex-Secretary of State George Shultz and Jim Woolsey have co-authored
20 an article that talks about over 60 million acres. So the land use requirements are not humongous. In
21 fact, they are relatively modest because we now have 72 million acres of soybean crop in this country,
22 which did not exist some time ago. Our com crop has gone from 120 million acres to 80 million acres
23 over the last 75 years or so. So we have more than enough land.
24
We do need to enforce, back to your second question, distribution. I have recommended a
25
very modest number of 10 percent. I would love to see it be like Sweden which has a 50 percent
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1 requirement by 2009. I think the independent gasoline operators are dying to do this if they are not
2 obstructed. Governor Pataki last week introduced a bill in New York State that could ban all franchises
3 like Chevron and Exxon from discouraging the adoption of E85 by independent gas station owners. I
4 think that is a wonderful idea and I think we should do it for the whole country, and I would love to see
5 a more aggressive target than the 10 percent I have recommended.
6
THE CHAIRMAN: Well, I appreciate very much your chart, imaginative or not, with regard to
7 South Dakota. I would just observe they might not want to put all of their acreage into ethanol
8 production. Some people might still want wheat or corn or other items, at least that will be the claim of
9 the turkey growers, the cattle people and so forth.
10 MR. KHOSLA: This was more fun than anything.
11 THE CHAIRMAN: Leaving aside that point, however, it illustrates what could occur ~ and this is
12 another story altogether ~ in terms of wealth production in our own country. I was in Jasper County,
13 Indiana, giving a commencement speech at St. Joseph College a Sunday ago and went down the road
14 to the ethanol plant that should be completed by December. I pray that it will be completed by
15 December so that somehow the ethanol gets out to these E85 stations, few as they may be. But 40
16 million is the tag for this one. It is a fairly small plant, but 40 million times $2.75 is a lot of new wealth
17 into Jasper County, a county of 31,000 people. People have no idea of the impact that this is going to
18 be. When you talk about the impact in South Dakota, 44 million acres into this sort of thing, that is
19 extraordinary.
20
One of the reasons we talk about OPEC is because this has made some rulers very wealthy, not
21 necessarily the people of the country, but somebody in Saudi Arabia and Iran and so forth is, as a
22 matter of fact, stowing away a lot of cash. Our problem as a country is sometimes this cash is not used
23 to our benefit. In the case of Iran right now, we are going to have a hearing tomorrow and a part of the
24 reason we are having the hearing is because of the subject we are discussing today. There is no
25 possibility.
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And Tom Friedman is right in this article you have cited in which he shows a graph that political
2 scientists have helped him with. As the price of oil went from $20 to $40 to $60, civil liberties in each
3 of the countries involved went down precipitously almost by the same amount. There was no need for
4 democracy. There was no need for anybody else. In fact, the rulers of the country had the stuff. And
5 we can talk until we are blue in the face about democracy in the Middle East or in these countries, but
6 we will be blue in the face and there will not be much democracy simply because that is where the
7 wealth is, the patronage, all of the sinews that keep the system going. That is very serious.
8
But that is why the illustration of specific States and specific locations in the United States -- and
9
I would encourage you and those who work with you on these publications to do much more of this
10 because the reality of this makes a big difference when saying to our constituents this is for real and we
11 believe we have an idea here.
,12
MR. KHOSLA: I want to just reiterate these three simple things that do not cost very much
£L3
money and are not too much of a burden on any industry, not the auto industry or the oil industry, and
.£4
do not take Government money. These three simple things can completely forever change the face of
15 America in a way that is hard to imagine. If we have 200 billion gallons of ethanol coming out of

16 America even at $1.50 a gallon production cost, we are talking about $300 billion worth of extra GDP

17 in rural America. That is transformative in this world.
18
I might also, since this is a Foreign Relations hearing, refer you to a chart that has a map of the
19
world.
20
The CHAIRMAN: That is equivalent almost to the $320 million deficit we have in our foreign
21
accounts from imported oil.
22
MR. KHOSLA: If you can imagine going beyond America, because it is transformative of rural
23 America, it will repeat that phenomena all over the world. If one was to address the question of
24 poverty, another question I am personally very interested in ~ and microfinance is my other area of
25 endeavors -- and you draw a poverty belt, it is all around the equator. The poverty belt runs 20
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1 degrees north and 20 degrees south of the equator. That is the part of the world that will be
2 rejuvenated completely by a switch to biomass fuels. We will address the poverty question much more
3 effectively with this transformation and have global impact.
4
Also, if one might imagine a map of the world, one can see America meeting its wv*~ rvj
5 Canada's needs, sort of North America meeting its needs; South America supplying South America and
6 Europe; Australia with lots of land supplying China; India being relatively self- sufficient; and Africa sort
7 of being a big buffer zone for biomass. So one can almost paint a global picture of supply and demand
8 and the regional and local balances that 1 am happy to elaborate in more detail, if you would like. That
9 to me is the most exciting part of this transformation beyond just meeting our energy independence
10 goals. It changes the planet beyond changing the face of rural America, and that is exciting. That is
11 very exciting.

12 THE CHAIRMAN: It certainly is.
13 MR. KHOSLA: And it is very doable. It is not esoteric.
14 THE CHAIRMAN: Senator Biden.

15 SENATOR BIDEN: This is one of the most interesting hearings 1 think we have ever had. Mr.
16 Chairman, I think whether you and I do it or not, but I just think that we should be, with your
17 leadership, just setting the standard here, just taking these three things and putting them in the form of
18 legislation and laying them out there and start to make the case. Every single major change, since you
19
and I have been here in the Senate, on any area, whether it has been domestic or foreign, has begun
2 0
with a couple of our colleagues being out front and setting a goal and forcing a debate around those
21
issues.
22
I cannot tell you how much I appreciate the time and the effort that you fellows have put into
23 this because, again, the thing that excites me about this is the attitude of the American people is one
24 that they are wondering where their leaders are. They are looking for some hope. They understand
25 that things, as they are now, if the status quo remains, look relatively bleak for them. They look bleak
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1 for them in terms of jobs. They look bleak in terms of rural development. They look bleak to them in
2 terms of our dependence. They look bleak to them in terms of our current account deficit. They look
3 bleak to them, and they are an optimistic people. They are optimistic. They know there is something
4 else out there. They know it does not have to be that way.
5
I just think merely by raising the expectation of the American people that there is a way, a path,
6 it will unleash a whole lot of energy. It will unleash a whole lot of energy in the States. It will unleash a
7 whole lot of energy from the Governors. It will unleash a whole lot of energy from local communities.
8 You will find in my State and I suspect in yours, Mr. Chairman, you will have everyone from city
9 councils to county councils deciding that they want to figure out how to promote the access, that 10
10 percent. Was it Thomas Paine who said we have the ability to remake the world? I am paraphrasing it.
11 We really do. I do not want to make this sound too grandiose.
12
MR. KHOSLA: Absolutely. I want to stress again how much support we can get among normal
:13
people. Not only that, for the first time in this issue, we can involve a whole new generation. It is the
14 one thing I have worked on in my career ~ and I have four children between the ages of 13 and 18 -
15 that they are really excited that I am working on it. Every time there is a story, they share it with their
16 friends. It is hugely motivating when young  people care enough and get excited about the idea to
17 share it with their friends. Many in my daughter’s class watched the Dateline piece with their parents. That is very exciting, but it also tells us how much potential we have to mobilize people who you would not
18 think are normally part of effecting a change like this.
20
I think this has implications all over and completely changing even the way the youth of
21 America look at these kinds of issues. Otherwise, they are boring, old issues decided in Senate
22 chambers, but they can get involved this time. I just see my own children and that is all the energy I
23 need to keep doing this.
24
THE CHAIRMAN: Well, you have stimulated not only your own children, but both of us, and we
25
thank you both for extraordinary testimony. Senator Biden and I will be thinking together about how
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1 we can proceed with the important ideas and objectives you had, and this is why we have tried to
2 explore the nitty-gritty of some of these to understand better in our own mind's eye the negotiations
3 you already had in your public lives, as well as the ones we must have. We thank you very much for
4 coming.
5 SENATOR BIDEN: Gentlemen, thank you very much.
6 MR. KHOSLA: Thank you very much, sir.
7 THE CHAIRMAN: The hearing is adjourned.
[Whereupon, at 12:03 p.m., the committee was adjourned.]
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