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THE GLOBAL CLEAN ENERGY RACE

WEDNESDAY, SEPTEMBER 22, 2010

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

The committee met, pursuant to call, at 10:07 a.m., in room
2325, Rayburn House Office Building, Hon. Edward J. Markey
(chairman of the committee) presiding.

Present: Representatives Markey, Cleaver, and Sensenbrenner.

Staff present: Jonathan Phillips.

The CHAIRMAN. Welcome to the Select Committee on Energy
Independence and Global Warming.

For generations now, America’s universities, national labora-
tories, and innovative companies have fueled the technology break-
throughs that have put America in the lead and kept Japan, Eu-
rope, and other economic competitors in the rearview mirror. Amer-
ica’s ability to combine innovative brains with can-do brawn has
meant higher standards of living, a huge middle class, and in-
creased economic opportunity for millions of our citizens. This is
our competitive advantage. This is what makes our country a
mecca for entrepreneurs and ambitious workers the world over.

Our technology incubators are still pumping out the innovations,
but our entrepreneurs and workers are increasingly being blown off
the road. Governments around the world recognize the opportunity
of the clean energy economy and are seizing it. The world will need
to invest $26 trillion—that is trillion with a T—over the next two
decades in order to meet our energy needs.

Developing the clean technologies to serve that market is the sci-
entific challenge of the generation. Harnessing the industrial might
to manufacture those technologies and market them to the world
is the economic opportunity of the generation.

Last year, I went to China with Mr. Sensenbrenner and with the
Speaker, and we viewed the wind turbines spilling out of factories.
I returned home warning of these economic missiles pointed at the
heart of the U.S. economy.

Today, the clean energy investment auditors are here to share
the dismal scorecard. Twice as much money was invested in clean
energy in China as was invested in the United States last year. A
decade ago, China made 1 percent of the world’s solar panels.
Today, it makes nearly half of them. The $15 billion worth of solar
panels China exported last year was more valuable than America’s
corn, beef, and chicken exports combined.
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China is no longer coming; they are here. They ate our lunch,
and they are moving on to our dinner. And China is not alone. Ger-
many, Japan, South Korea, and other countries recognize that
dominating the $1 trillion market of tomorrow requires foresight
and public investment today. They are throwing the kitchen sink
of policies at clean energy, renewable energy requirements, financ-
ing assistance, tax incentives, government procurements, carbon
pollution limits.

Here in the U.S., the longest-term Federal incentive for clean en-
ergy expires in 2 years. Senate Republicans have steadfastly stood
in the way of any and all long-term policies to support the manu-
facture and deployment of clean energy in this country. It is nota-
ble that we have entrepreneurs willing to invest in U.S. clean man-
ufacturing at all in such an unpredictable environment.

Some of China’s clean energy incentives may be illegal violations
of international trade agreements. Feeling that the future of Amer-
ica’s clean energy sector is under threat, the United Steelworkers
Union recently submitted a petition to the U.S. Trade Representa-
tive. The case alleges that China has used hundreds of billions of
dollars in subsidies and other illegal trade practices to undermine
foreign competitors and dominate the sector.

I am very concerned about China’s use of unfair trade practices
to bolster the competitiveness of its industries, and I urge prompt
action to address violations found through the U.S. Trade Rep-
resentative’s investigation.

But we must not move forward recklessly on this trade dispute
with China. In the end, competition is good. Competition is one of
the chief reasons that the price of a solar panel has fallen by half
in the last 2 years. Competition will ultimately make solar energy
competitive with grid electricity in this decade, but this competition
must be fair. It must allow American workers to play on the field.
It must make it possible for us to export these technologies to other
countries, especially to China. And that is why the U.S. Trade Rep
must do the job that is necessary in order to protect American
workers.

So if we do not act decisively to provide the long-term and short-
term incentives to make America the best place to invest clean en-
ergy dollars, someone else will. So let’s get real. We will trade our
addiction to Middle Eastern oil with an addiction to Asian or Euro-
pean clean energy technologies.

From the Manhattan Project to the Apollo program to medical re-
search to the Internet, government investments have and will con-
tinue to make America the place where the next great technological
breakthroughs happen. The only question that remains is whether
American industry and workers will ride this technological wave.
The stakes could not be higher.

[The prepared statement of Mr. Markey follows:]
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For generations now, America’s universities, National Labs, and innovative
companies have fueled the technology breakthroughs that have put America in
the lead and kept Japan, Europe, and other economic competitors in the
rearview mirror. America’s ability to combine innovative brains with can-do brawn
has meant higher standards of living, a huge middle class, and increased
economic opportunity for millions of our citizens. This is our competitive
advantage. This is what makes our country a Mecca for entrepreneurs and
ambitious workers the world over.

Our technology incubators are still pumping out the innovations. But our
enfreprensurs and workers are increasingly being blown off the road.

Governments around the world recognize the opportunity of the clean energy
economy and are seizing it. The world will need to invest $26 trillion—that's
Trillion with a T—over the next 2 decades in order to meet our in the energy
needs. Developing the clean technologies to serve that market is the scientific
challenge of the generation. Harnessing the industrial might to manufacture
those technologies and market them fo the world is the economic opportunity of

the generation,

Last year, | went to China and viewed the wind turbines spilling out of factories. |
returned home warning of these economic missiles pointing at the heart of the
U.S. economy.

Today, the clean energy investment auditors are here to share the dismal score
card. Twice as much money was invested in clean energy in China as was
invested in the United States last year.

A decade ago China made 1 percent of the world's solar panels, Today it makes
nearly half of them. The $15 billion worth of solar panels China exported last year
was more valuable than America’s corn, beef, and chicken exports combined.
China is no fonger coming. They are here. They ate our lunch, and they are
moving on to our dinner.
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And China is not alone. Germany, Japan, South Korea, and other countries
recognize that dominating the trillion dollar market of tomorrow requires foresight
and public investment today. They are throwing the kitchen sink of policies at
clean energy: renewable energy requirements, financing assistance, tax
incentives, government procurement, carbon pollution limits.

Here in the U.S., the longest-term federal incentive for clean energy expires in 2
years. Senate Republicans have steadfastly stood in the way of any and all long-
term policies to support the manufacture and deployment of clean energy in this
country. It is notable that we have entrepreneurs willing to invest in U.S. clean
manufacturing at all in such an unpredictable environment.

Some of China’s clean energy incentives may be illegal violations of international
trade agreements. Feeling that the future of America’s clean energy sector is
under threat, the United Steelworkers union recently submitted a petition to the
US Trade Representative. The case alleges China has used hundreds of billions
of dollars in subsidies and other illegal trade practices to undermine foreign
competitors and dominate the sector. | am very concerned about China’s use of
unfair trade practices to bolster the competitiveness of its industries, and | urge
prompt action to address violations found through the US Trade Representative’s
investigation.

But we must not move forward reckiessly on this frade dispute with China. In the
end, competition is good. Competition is one of the chief reasons that the price of
a solar panel has fallen by half in the last two years. Competition will ultimately
make solar energy competitive with grid electricity in this decade. But this
competition must be fair. It must allow American workers to play on the field.

But let’s be real. If we do not act decisively to provide the long-term and short-
term incentives to make America the best place to invest clean energy dollars,
someone else will. We will trade our addiction to Middle Eastern oil for an
addiction to Asian or European clean energy technologies.

From the Manhattan Project to the Apollo Program to medical research to the
internet, government investments have—and will continue—to make America the
place where the next great technological breakthrough happens. The only
question remains is whether American industry and workers will ride this
technological wave. The stakes could not be higher.
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Let me now turn and recognize the ranking member of the select
committee, the gentleman from Wisconsin, Mr. Sensenbrenner.

Mr. SENSENBRENNER. Thank you very much, Mr. Chairman.

In today’s hearings, I expect a slew of experts to tell us what we
already know. If we mandate that electric companies use wind en-
ergy, it will drive private investment into the wind sector. Of
course it will. What investor wouldn’t want a guaranteed market?
If we mandate that everyone drives cars with square tires, we will
drive investment there, too. But that doesn’t mean that we should.

Choosing winners and losers doesn’t work. Europe proved as
much with regard to clean energy investment. In Europe, govern-
ment subsidies drove investment toward renewable energy sources.
That investment and all associated jobs dried up as soon as the
subsidies lapsed.

Just a few years ago, President Obama held Spain as the model
for encouraging investment in solar energy. Today, Spanish unem-
ployment is over 20 percent. Is that really the model we want to
follow? Europe proved that jobs associated with clean energy in-
vestment will last only as long as the government pays for them.

Democrats couldn’t get cap and tax through Congress, so now
they are trying to circumvent voters and accomplish the same thing
through the EPA. Their argument, that if we don’t force investors
to spend their money here they will spend it abroad, is wrong.

The reality is that the technologies the Democrats want to man-
date will drive the cost of our energy up, which will drive more
manufacturing jobs overseas. Given the choice between, one, forc-
ing investment toward today’s political darlings or, two, supporting
sustainable, market-tested businesses, I am going to choose the lat-
ter every time.

During the coming months, the American economy will be at the
mercy of several environmental regulations from the Obama ad-
ministration. These regulations will not generate jobs. They will
generate significant costs for the businesses that create jobs.

EPA’s endangerment finding, which would allow the EPA to reg-
ulate greenhouse gas emissions, is the most widely followed and
probably the most onerous example. Unless Congress stops it, these
regulations will put EPA in charge of the U.S. economy.

The EPA would target more than 1.3 million commercial sources
which the EPA defines to include office buildings, small businesses,
schools, churches, prisons, and similar structures. The EPA esti-
mates that an endangerment finding that doesn’t include legally
suspect tailoring rules would cost small entities more than $55 bil-
lion. The Heritage Foundation says that it would lead to $7 tril-
lion—with a T—in lost economic activity between 2010 and 2029
and would kill almost 3 million manufacturing jobs by 2029.

One administration official told the Wall Street Journal that,
under the endangerment finding, the EPA was going to have to
regulate in a command and control way, which will probably gen-
erate even more uncertainty.

This is not the only economic threat posed by the Obama admin-
istration. The President is proposing tax increases on energy as a
part of his latest $50 billion stimulus plan. One expert estimates
that these new energy taxes would cost over 154,000 jobs by the



6

end of 2011, more than $341 billion in lost economic output, and
more than $68 billion in lost wages nationwide.

EPA has termed another set of onerous regulations boiler MACT.
These regulations will set emission standards for hazardous air
pollutants. The Council of Industrial Boiler Owners released a
study last week that showed exactly how much damage the boiler
MACT regulations will inflict upon the economy. For every $1 bil-
lion spent on upgrade and compliance costs, up to 16,000 jobs and
$1.2 billion in U.S. GDP will be threatened.

With regulations like these, the entire American economy is
threatened. With unemployment hovering around 10 percent,
America does not need more job-killing regulations. America needs
Congress to focus on creating jobs and economic growth.

In our economic system, it is private investors who take risks. Fi-
nancial success is the potential reward. If investors believe that re-
newable energy sources are the future, then I encourage them to
invest in these markets. It is not, however, in America’s interests
to mitigate investor risk by guaranteeing them a market.

It makes sense that a Democratic Congress that responded to our
economic collapse by socializing losses will now seek to shift the
risk of investing from private businesses to the government.

In today’s hearing, the majority is effectively arguing that gov-
ernment should bet on winners and losers so investors do not have
to. The model is backwards and reflects a fundamental disagree-
ment on American capitalism. While I will gladly work with Demo-
crats to lower taxes and other disincentives for investment, I can-
not 1iupport a model that I believe is at odds with how our economy
works.

I thank the Chairman and yield back the balance of my time.

The CHAIRMAN. I thank the gentleman.

The chair recognize the gentleman from Missouri, Mr. Cleaver.

Mr. CLEAVER. Thank you, Mr. Chairman. I will continue to quote
you about the Chinese eating our lunch and beginning on our din-
ner. I think that is exactly what is happening.

Mr. Chairman, in the 1870s, Thomas Edison invented the light
bulb. It is a unique creation here in the United States, and those
light bulbs have been a part of the industrial component of the U.S.
economy since the 1870s.

General Electric will discontinue manufacturing the light bulbs
that we know as incandescent bulbs at the end of this month and
the United States will now purchase the CFLs from abroad, mostly
from China. The glass tubes that are twisted, which helps in reduc-
ing the amount of energy needed, about 75 percent less energy, re-
quires a lot of hand labor, and that hand labor, of course, is infi-
nitely cheaper in China. So a unique American invention is now
being manufactured almost exclusively in China and all of the peo-
ple in this hearing room will in the future purchase these new
CFLs after they have been imported from China.

I think that should be a wake-up call, if there is one needed, and
it is my hope that this hearing this morning will allow some addi-
tional information to be brought forth that will inspire the great in-
genuity that has made America what it is to continue and recap-
ture particularly those things that began on these shores.

I yield back the balance of my time.
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The CHAIRMAN. Thank you, Mr. Cleaver.

Now we will turn to our first witness, who is Michael Liebreich.
He is the Chief Executive of Bloomberg New Energy Finance. He
is an experienced venture capitalist and entrepreneur who has
helped build more than 25 companies.

We welcome you. When you feel comfortable, please begin.

STATEMENTS OF MICHAEL LIEBREICH, CHIEF EXECUTIVE,
BLOOMBERG NEW ENERGY FINANCE; RAVI VISWANATHAN,
GENERAL PARTNER, NEW ENTERPRISE ASSOCIATES; TOM
CARBONE, CHIEF EXECUTIVE OFFICER, NORDIC WIND-
POWER; AND MARK FULTON, GLOBAL HEAD OF CLIMATE
CHANGE INVESTMENT RESEARCH, DEUTSCHE BANK

STATEMENT OF MARK LIEBREICH

Mr. LIEBREICH. Good morning, Chairman Markey and gentleman
of the committee, ladies and gentlemen. First, thank you for invit-
ing me here today.

By way of background, I founded New Energy Finance in 2004
to help investors and policymakers understand the economics of
clean energy. I built a team of 140 experts around the world before
we were bought at the end of last year by Bloomberg, the financial
information provider.

I will divide my remarks into two sections.

The CHAIRMAN. Is the microphone on there? Can you try to turn
on that microphone? Is it on?

Great. Thank you.

Mr. LIEBREICH. It is on.

If you can pull up the slides.

I will divide my remarks into two sections. First, when the slides
arrive, I will provide an up-to-date picture of investment activity
around the world. Secondly, I will comment more generally on the
related issues of jobs, policy, and international competition.

If we can move to the first slide.

As you can see from my first slide, global investment in new
forms of clean energy surged from under $50 billion in 2004 to over
$170 billion just 4 years later. These figures exclude traditional
forms of lower carbon energy, large-scale hydro, natural gas, and
nuclear, though I would be the first to agree that these will play
a significant role in the energy system of the future.

In 2009, the volume of investment dropped by 7 percent to $162
billion as the sector was hit by the financial crisis. At one point,
valuations of clean energy stocks were down from their peak by
around 70 percent before recovering some of their losses. It is
worth noting that they are still double what they were in 2003, a
compound return over the last 7 years of just under 10 percent per
annum.

The impact of the crisis on the industry could have been worse,
and it will be tempting to think that the green stimulus programs
around the world were the major factor in staving off disaster.
However, although we identified a total of $184 billion of such
funds allocated for clean energy alone, the fact is that in 2009 only
9 percent of it reached companies and projects in need.



8

In the U.S., investment fell off a cliff in the aftermath of the Leh-
man collapse. On an annualized basis, it was only this year that
it started to climb again as the American Recovery and Reinvest-
ment Act funds started to flow.

The world’s providers of concessionary finance, the IFC, Euro-
pean Investment Bank, Brazil’s BNDS, and so on, were much
quicker in responding to the crisis, increasing their lending from
just $7 billion in 2007 to $21 billion in 2009. The role of these mul-
tinational institutions and development banks has often been over-
looked, and these figures do not include the Chinese banks. Their
provision of cheap finance to manufacturers and developers has
been a major factor in driving surging investment there.

By 2009, China is absorbing nearly three times the level of clean
energy investment as the U.K., the U.S., or Spain. In just the past
5 months, the China Development Bank has provided $27 billion
in concessionary finance to Chinese wind and solar companies.

China’s leaders have supported the sector not only by providing
cheap finance but also by creating domestic demand on a grand
scale, setting local content rules, maintaining tariffs on foreign im-
ports, as well as, of course, maintaining an undervalued currency.

Before we become too pessimistic about the state of clean energy
in the U.S., we should recall that it remains by far the world’s
leading venue for investment. Even in clean energy technologies
U.S. companies spend more as a percentage of revenue on research,
and the U.S. stock markets continue to attract public offerings
from companies around the world.

However, there is no question that the period 2007 to 2009 saw
Asia take over from the Americas as the number two region of the
world for clean energy investment; and when we compile the fig-
ures for 2010, we will see that Asia has eclipsed Europe to take a
global lead.

Now, if I might turn my attention briefly to the question of U.S.
policy, those who deride the U.S. for inaction are not correct. Not
only do 30 States have clean energy portfolio standards, but there
are also significant national programs, such as the renewable fuel
standard, increasingly stringent CAFE standards, and substantial
Federal R&D programs. Our research shows that ARRA, in par-
ticular its grants and loan guarantees, played a material role in
keeping the flow of funding going during 2009 and 2010.

What is missing is the sort of consistent policy framework that
has driven the development of clean energy, first in Denmark, Ger-
many, and Spain, then China, and now the other major economies.

In 2008, the South Korean President, Mr. Lee Myung-Bak, pre-
sented a plan to cut the country’s carbon emissions by 30 percent
from business-as-usual without jeopardizing growth. The Korean
government will be investing 2 percent of gross domestic product
over the next 5 years, and leading Korean industrial companies
have responded by announcing investments of over $80 billion be-
tween now and 2020.

Contrast this with the U.S., where the industry’s production and
investment tax credits have in the past been allowed to expire
every 2 years. A highly effective ARRA program may not get ex-
tended, and in California proposition 23 is targeting the repeal of
AB-32. Alone amongst the major economies, U.S. negotiators had
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to make a commitment under the Copenhagen Accord to cut carbon
emissions without national legislation in place to deliver it.

It was Winston Churchill who said the Americans will always do
the right thing once they have exhausted all the alternatives. I
have no doubt that the U.S. will at some point wake up to the stra-
tegic necessity and growth opportunity offered by a shift to clean
energy. I only hope other countries will not in the meantime have
established an unassailable industrial lead.

Many thanks for your patience in listening to me.

[The statement of Mr. Liebreich follows:]
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The Global Clean Energy Race

Testimony to the US House of Representatives Select Committee for
Energy Independence and Global Warming

Michael Liebreich
Chief Executive
Bloomberg New Energy Finance

Washington DC, 22 September 2010

Good morning, Chairman Markey, ladies and gentlemen. Let me thank you first of all for inviting me
here today. By way of background, | founded New Energy Finance in 2004 to help investors and
policymakers understand the economics of clean energy. | buiit a team of 140 experts around the world
before we were bought at the end of last year by Bloomberg, the financial information provider.

1 will divide my remarks into two sections. First — with the help of slides — I will provide an up-to-date
picture of investment activity around the world. Second - | will comment more generaily on the related
issues of jobs, policy and international competition.

As you can see from my first slide [Slide 2], global investment in new forms of clean energy surged from
under $50bn in 2004 to over $170bn just four years later. These figures exclude traditional forms of
lower-carbon energy — large-scale hydro, natural gas and nuclear - although | would be the first to agree
that these will play a significant role in the energy system of the future.

In 2009, the volume of investment dropped by 7% to $162bn as the sector was hit by the financial crisis.
At one point, valuations of clean energy stocks were down from their peak by around 70% [Slide 3],
before recovering some of their losses. it is worth noting that they are still double what they were in
2003 — a compound return over the last seven years of just under 10% per annum.

The impact of the crisis on the industry could have been worse. It would be tempting to think that the
“green stimulus” programmes around the world were the major factor in staving off disaster. However,
although we identified a total of 5184bn of such funds allocated for clean energy alone, the fact is that
in 2009 only 9% of it reached companies and projects in need [Slide 4).

in the US, investment fell off a cliff in the aftermath of the Lehman collapse; on an annualised basis it
was only this year that it started to climb again, as the American Recovery and Reinvestment Act funds
started to flow [Slide 5].

The world’s providers of concessionary finance — the IFC, European Investment Bank, Brazil’s BNDES and
so on — were much quicker in responding to the crisis, increasing their lending from just $7bn in 2007 to
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$21bn in 2009 [slide 6]. The role these muitilateral institutions and development banks have played and
continue to play often gets overloocked.

And these figures do not include the Chinese banks. Their provision of cheap finance to manufacturers
and developers has been a major factor in driving surging investment there [Slide 7]. By 2009, China was
absorbing nearly three times the level of clean energy investment as the UK, the US or Spain [Slide 8]. In
just the past five months alone, the China Development Bank alone has provided [$27bn] in
concessionary finance to Chinese wind and solar companies.

China's leaders have supported the sector not only by providing cheap finance, but also by creating
domestic demand on a grand scale, setting local content rules, maintaining tariffs on foreign imports as
well as, of course, maintaining an undervalued currency.

Before we become too pessimistic about the state of clean energy in the US, we should recall that it
remains by far the world’s leading venue for venture investment, even in clean energy technologies
[Shide 9]. US companies spend more as a percentage of revenue on research, and the US stock markets
continue to attract public offerings from companies around the world [Slide 10].

However, there is no question that the period 2007 to 2009 saw Asia take over from the Americas as the
number two region of the world for clean energy investment {Slide 11]. And indeed, when we compile
the figures for 2010, we will see that Asia has eclipsed Europe 1o take the global lead.

Now if | might turn my attention briefly to the question of US policy.

Those who deride the US for inaction are not correct. Not only do [30] states have clean energy portfolio
standards, but there are also significant national programmes such as the Renewable Fuel Standard,
increasingly stringent CAFE standards, and substantial Federal R&D programmes. Our research shows
that ARRA — in particular its grants and loan guarantees — played a material role in keeping the flow of
funding going during 2009 and 2010.

What is missing is the sort of consistent policy framework that has driven the development of clean
energy first in Denmark, Germany and Spain, then China, and now other major economies. {n 2008, the
South Korean President, Mr. Lee Myung-bak, presented a plan to cut the country’s carbon emissions by
30% from business as usual without jeopardizing growth. The Korean government will be investing 2% of
gross domestic product over the next five years, and leading Korean industrial companies have
responded by announcing investments of over $80 billion between now and 2020.

Contrast this with the US, where the industry’s Production and Investment Tax Credits have in the past
been allowed to expire every two years; a highly effective ARRA programme may not get extended; and
in California, Proposition 23 is targeting the repeal of AB32. Alone amongst the major economies, the
US’s negotiators had to make a commitment under the Copenhagen Accord to a cut in carbon emissions
without national legislation in place to deliver it.

| do not agree with some of the more pessimistic figures being thrown around for job losses if ARRA’s
cash grants are not extended beyond the end of this year. Most major developers will start their
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projects in time, or have access to other forms of finance. The larger issue, however, is that no amount
of temporary, supply-side tax breaks can substitute for the long-term creation of demand, through
either a carbon tax, tariff support, energy efficiency regulations or aggressive national portfolio
standard.

Winston Churchill said “the Americans will always do the right thing, once they have exhausted all the
alternatives.” | have no doubt that the US will at some point wake up to the strategic necessity and
growth opportunity offered by a shift to clean energy. | only hope other countries will not in the
meantime have established an unassailable technological lead.

Many thanks for your patience in fistening to me.
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The CHAIRMAN. Thank you very much.

Our next witness is Dr. Ravi Viswanathan. He is a general part-
ner at New Enterprise Associates, where he focuses on energy and
growth equity investments.

We thank you for being here, Doctor. Whenever you feel com-
fortable, please begin.

STATEMENT OF RAVI VISWANATHAN

Mr. VISWANATHAN. Chairman Markey, Ranking Member Sensen-
brenner, members, thank you very much for inviting me here. It
is truly an honor.

I appear before you here today as a general partner of New En-
terprise Associates, or NEA. NEA is, by assets under management,
the largest venture capital firm in the country, with $11 billion
under management. Through our 30 years of history, we have
funded over 650 companies and have had over 160 of them go pub-
lic. Our 50 largest companies have created over $65 billion in reve-
nues and have created hundreds of thousands of jobs in this coun-
try. Today we have a global footprint, with offices in India and
China and roughly 20 percent of our committed capital targeted at
emerging markets.

In the past, the U.S. VC industry has played a pivotal role in de-
veloping industries such as biotechnology, computing, medical de-
vices, semiconductors, telecommunications, and the Internet. We
deploy our capital in rapidly expanding companies which have the
highest potential for long-term economic growth and job creation.

According to the National Venture Capital Association, U.S. VC-
backed company revenue has equated to more than 22 percent of
U.S. GDP; and over the past 3 years alone VC-backed companies
have accounted for three times more job creation than the private
sector taken as a whole.

Today, the energy technology industry represents one of the most
compelling investment opportunities in the history of venture cap-
ital. I serve as the co-head of our energy practice, overseeing more
than 30 portfolio companies here in the U.S. that have raised a
total of $2 billion in capital. Our portfolio includes investments in
sectors such as solar, wind, nuclear, advanced battery, smart grids,
electric vehicles, and energy efficient building materials.

Regarding the current U.S. clean tech landscape, the U.S. has
long been the home of great innovation in clean energy technology,
which continues to present a compelling opportunity for both entre-
preneurs and venture capitalists.

Though the U.S. continues to be the home of the world’s best
clean energy innovation, the U.S. has lost its leadership to China,
Japan, and Germany in clean energy manufacturing deployment
and is challenged and threatened by emerging economies such as
India, South Korea, Malaysia, and the Philippines. I can say that
from firsthand knowledge, as I spend about a third of my time in
Asia trying to understand how these economies are doing what
they are doing in clean energy.

These nations have outpaced the U.S. in recruiting, incenting,
and developing domestic manufacture of solar, wind, and battery
technology. We are not the market leader in producing and sup-
plying this high-growth industry and have ceded our historic lead-
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ership in manufacturing of these key technologies to other nations.
As one example, the U.S. market share for solar manufacturing has
fallen from 45 percent in the mid-1990s to roughly 5 percent today.

Prior to the Recovery Act, this paradigm of developing innovative
technology in the U.S. and exporting manufacturing to poor nations
has been driven primarily by a significant imbalance between U.S.
and foreign tax policies and incentives.

Contrary to popular belief, low labor costs have not been the
most important variable in this equation. Up-front manufacturers’
incentives, long-term tax holidays, and end-market incentives have
been frequently as important, if not more important, variables in-
fluencing U.S. companies as to where they should establish their
manufacturing facilities.

Incentives from foreign nations have often totaled as much as 40
or 50 percent of the costs of a new manufacturing project. In addi-
tion, healthy demand side incentives such as national renewable
energy standards, feed-in tariffs, and direct government loans and
tax credits for the deployment of clean energy technology have
made relocating U.S. manufacturing facilities overseas even more
attractive.

Without competitive incentives for companies to stay in the U.S.,
this Nation’s best manufacturers have had no choice but to look
overseas to remain competitive in their industries. The result has
been a loss of both direct and indirect jobs, a loss of intellectual
property, and a loss of economic growth here in the U.S. for one
of the fastest-growing global industries of the 21st century.

In describing this trend, I must remind the committee that ven-
ture capitalists and entrepreneurs are by definition optimists. I be-
lieve the U.S. can be a leader in clean energy manufacturing and
deployment, and I have witnessed this firsthand. We are not giving
up on the American entrepreneur, and I hope you won’t either.

I am grateful to this committee and the current administration
for recognizing the need to level the playing field for U.S. clean en-
ergy manufacturers. With the help of the tax policies and incen-
tives put forth in the Recovery Act, this Nation’s best energy tech-
nology companies are expanding their domestic capacity, reopening
and retrofitting closed factories, rehiring and retraining new work-
ers, and rebuilding local economies depressed by the great reces-
sion.

One of the most important policies in restoring American com-
petitiveness in clean energy is the section 48C Advanced Manufac-
turing Tax Credit, providing a 30 percent tax credit for invest-
ments in facilities that manufacture clean energy products such as
solar panels and wind turbines.

This program awarded $2.3 billion in tax credits to over 100 com-

anies in 43 States and was oversubscribed with requests of over
58 billion in projects. Four of our most promising companies were
awarded this credit and were able to expand manufacturing here
Kl the U.S., creating jobs, thanks to your efforts in the Recovery
ct.

One of these companies was Suniva, one of our companies. They
were able to expand their solar manufacturing from 33 megawatts
to 170 megawatts in Norcross, Georgia, hiring an additional 60
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workers and creating more than 100 construction jobs in an eco-
nomically suppressed suburb of Atlanta.

This Congress has put forth very important legislation which
puts a price on carbon. Putting a price on carbon by definition will
reduce risk for all energy markets, decreasing the cost of capital
and increasing investment in renewable energy. We believe this is
an important policy for the U.S. to continue to attract capital to
fuel the energy needs of our 21st century economy.

Growing a strong domestic clean energy manufacturing industry
requires competitive supply and demand side incentives and poli-
cies. In order for the U.S. to be truly energy independent in a world
with clean, cheap, renewable energy, we need to reinvigorate our
manufacturing base. We can’t substitute our dependence on foreign
oil with batteries, solar cells, or wind turbines made overseas.

As I have discussed, one of the most important pieces of the Re-
covery Act was the section 48C Advanced Manufacturers’ Tax Cred-
it. In addition, demand side incentives such as the 1603 grant pro-
gram for clean energy deployment have been critical to sustaining
a healthy clean energy economy for U.S. manufacturers. We need
to make these tax credits permanent and refundable, as put forth
by Members of this Congress.

In addition, we need to focus on scaling up and commercializing
this country’s best technologies through public-private partner-
ships. Countries such as Germany, Japan, and China have all dedi-
cated funds to scale up the commercialization of their technologies.

We also need an effective national renewable electricity standard
and energy efficiency standard with an incentive system for utili-
ties to move forward without delay. Today, 30 States have already
adopted Statewide renewable energy standards, but those policies
are at risk should the Federal Government fail to act with cer-
tainty to adopt a national standard.

In closing, we have never seen a greater opportunity to put cap-
ital to work in support of U.S. entrepreneurs. We believe this is the
greatest economic opportunity for our industry, for our entre-
preneurs, and for our country.

Thank you very much for inviting me today. I look forward to
your questions.

[The statement of Mr. Viswanathan follows:]
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Testimony of Ravi Viswanathan
General Partner
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The Global Clean Energy Race
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Select Committee on Energy Independence and Global Warming
Wednesday, September 22, 2010

Introduction

Chairman Markey, Ranking Member Sensenbrenner, and Members of the Committee -- thank
you very much for inviting me to be here today. It is truly an honor.

1 appear before you here today as a general partner of New Enterprise Associates (NEA). NEA
is, by assets under management, the largest US venture capital firm with ~$11 billion under
management. Through our 30 years of history we’ve funded over 650 companies and have had
over 160 of them go public. Our 50 largest companies have created over $65 billion in revenues
and have created hundreds of thousands of jobs in this country. Today we have a global
footprint, with offices in India and China and roughly 20% of our committed capital targeted at
emerging markets.

In the past, the US venture capital (VC) industry has played a pivotal role in developing
industries such as  biotechnology, computing, medical devices, semiconductors,
telecommunications, and the Internet. We deploy our capital in rapidly expanding companies
which have the highest potential for long term economic growth and job creation. According to
the National Venture Capital Association (NVCA), US VC-backed company revenue has equated
to more than 22 percent of US GDP and over the past 3 years alone VC-backed companies have
accounted for 3 times the growth rate in job creation than the private sector taken as a whole.

Today, the energy technology industry represents one of the most compelling investment
opportunities in the history of venture capital. 1 serve as the co-head of our energy practice
overseeing more than 30 portfolio companies here in the US that have raised a total of $2 billion
in capital. Qur enthusiasm for this emerging sector is shared by the vast majority of VC firms,
with more than half of the NVCA’s over 400 members expected to increase their allocation to the
sector this year. NEA made its first investment in the clean energy sector in 2002 - at the time,
the total capital deployed by VC and PE firms in clean energy totaled less than $500 million
annually. Over the past 8 years, more than $40 billion has been invested in the sector. In spite of
challenging economic conditions and a contraction in venture capital fundraising, the clean
technology industry has attracted substantial venture capital investment in 2010, up more than 50
percent year over year.

Our portfolio includes investments in sectors such as Solar, Wind, Nuclear, Advanced Batteries,
Smart Grids, Electric Vehicles, and Energy Efficient Building Materials. Many of our
entrepreneurs are commercializing technologies developed in universities and national
laboratories leveraging the historic and ongoing investment of federal funds, and have created
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companies with innovation from great institutions such as Stanford, MIT, the University of
Texas, NREL, NASA, and the Los Alamos National Laboratory. Energy technology is a complex
industry, but the goals of our entrepreneurs are simple: create companies that enable us to make
or save energy -- better, faster, cheaper, and cleaner, than anyone else in the world.

The Current US Clean Energy Landscape

The US has long been the home of great innovation in clean energy technology which continues
to present a compelling opportunity for both entrepreneurs and venture capitalists. In 2010 the
global clean energy market for technologies such as solar, wind, batteries, and smart grid
infrastructure will exceed $100 billion with sector specific growth rates of 30-50% annually.
NEA continues to pursue domestic investments in this sector as we believe that fundamental
technology innovation will be able to drive down the cost of clean energy to achieve parity with
fossil fuels over the next several years.

Though the US continues to be the home of the world’s best clean energy innovation, the US has
lost its leadership to China, Japan, and Germany in clean energy manufacturing and deployment,
and is challenged and threatened by emerging economies such as India, South Korea, Malaysia,
and the Philippines. These nations have outpaced the US in recruiting, incenting, and developing
domestic manufacturing of solar, wind, and battery technology. We are not the market leader in
producing and supplying this high growth industry, and have ceded our historic leadership in
manufacturing of these key technologies to other nations.

As one example, the US’s market share for solar manufacturing has fallen from 43 percent in the
mid 1990°s to roughly 5 percent today. In the past decade alone, the two best US solar
technology companies in the world, First Solar and Sunpower, were recruited overseas to
Germany, Malaysia, and the Philippines. Today these companies have developed the majority of
their manufacturing overseas, creating jobs and economic growth primarily in other nations.

Prior to the Recovery Act, this paradigm of developing innovative technology in the US, and
exporting manufacturing to foreign nations has been driven primarily by a significant imbalance
between US and foreign tax policies and incentives. Contrary to popular belief, low labor cost
has not been the most important variable in the equation -- upfront manufacturer’s incentives,
long term tax holidays, and end market incentives have been frequently as important, if not more
important variables influencing US companies as to where they should establish their
manufacturing facilities. Incentives from foreign nations have often totaled as much as 40 or
50% of the cost of a new manufacturing project. In addition, healthy demand side incentives such
as national renewable energy standards, feed-in tariffs, and direct government loans and tax
credits for the deployment of clean energy technology have made re-locating US manufacturing
facilities overseas even more attractive. Without competitive incentives for companies to stay in
the US, this nation’s best manufacturers have had no choice but to look overseas to remain
competitive in their industries. The result has been a loss of both direct and indirect jobs, a loss
of intellectual property, and a loss of economic growth here in the US for one of the fastest
growing global industries of the 21 century.

In describing this trend, I must remind the Committee that venture capitalists and entrepreneurs
are by definition optimists. I believe the US can be a leader in clean energy manufacturing and
deployment, and have witnessed this first hand. We are not giving up on the American
entrepreneur, and I hope you won’t either.
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Restoring US Clean Energy Competitiveness: A Case Study in Recovery Act Success

1 am grateful to this Committee and the current Administration for recognizing the need to level
the playing field for US clean energy manufacturers. With the help of the tax policies and
incentives put forth in the Recovery Act, this nation’s best energy technology companies are
expanding their domestic capacity, re-opening and retro-fitting closed factories, re-hiring and re-
training new workers, and rebuilding local economies depressed by the “Great Recession”.

One of the most important policies in restoring American competitiveness in clean encrgy
manufacturing is the Section 48C Advanced Manufacturing Tax Credit, providing a 30% tax
credit for investments in facilities that manufacture clean energy products such as solar panels
and wind turbines. This program awarded $2.3 billion in tax credits to over 100 companies in 43
states, and was oversubscribed with requests for over $8 billion in projects. Thanks to your
efforts in the Recovery Act, four of our most promising companies were awarded the credit and
were able to expand manufacturing and create numerous jobs here in the US.

One Section 48C recipient, Suniva, was able to expand its solar manufacturing from 33 MW to
170 MW 1n Norcross, Georgia, hiring an additional 60 workers, and creating more than 100
construction jobs in an economically depressed suburb of Atlanta. Many of Suniva’s full time
employees were either veterans or laid-off auto workers who have now subsequently been
retrained in solar manufacturing. This company, whose technology originated at the first DOE
Center for Excellence in Photovoltaics at Georgia Tech, was recently named the Renewable
Energy Exporter of the Year by the Export-Import bank, was recognized by President Obama and
Secretary Chu, and today exports greater than 90% of its industry leading high efficiency solar
cells overseas to Europe, China, and India. Their products power the first utility grid connected
solar farm in India, a market which many speculate will be as large as 20 GW by 2020. Suniva
has plans to expand to 400 MW in Saginaw, Michigan, a project which would create over 400
direct and over 1450 indirect and construction jobs over the life of the project. This is just one of
many Recovery Act success stories.

Supporting the Key Pillars of a Domestic Clean Energv Manufacturing Industry

In order to sustain a long term competitive clean energy industry in this nation, we need to
support and expand the key policies put forth in the Recovery Act, and follow through and pass
critical clean energy and climate legislation as proposed by members of this Congress.

This congress has put forth very important legislation which puts a price on carbon. Investors in
both renewable energy sources and traditional fossil fuels today operate in a world of regulatory
uncertainty, speculating on the implied cost of carbon without any efficient market for calculating
or hedging against this risk. Putting a price on carbon by definition will reduce risk for all energy
markets, decreasing the cost of capital and increasing investment in both carbon-emitting and
renewable energy. We believe this is an important policy for the US to continue to attract capital
to fuel the energy needs of our 21" century economy.

Growing a strong domestic clean energy manufacturing industry requires competitive supply and
demand side incentives and policies. In order for the US to be truly energy independent in a
world with clean, cheap, renewable energy, we need to re-invigorate our manufacturing base. We
can’t substitute our dependence on foreign oil with batteries, solar cells, or wind turbines made
overseas. As I've discussed, one of the most important pieces of the Recovery Act was the
Section 48¢ Advanced Manufacturer’s Tax Credit. In addition, demand side incentives such as
the 1603 grant program for clean energy deployment have been critical to sustaining a healthy



23

clean energy economy for US manufacturers. We need to make these tax credits permanent and
refundable as put forth by members of this Congress.

In addition, we need to focus on scaling up and commercializing this country’s best technologies
through public / private partnerships. Countries such as Germany, Japan, and China have all
dedicated funds to scale up the commercialization of their domestic technologies, but the US has
only begun to pursue similar models. The US DOE Loan Guarantee Program is a good start, and
initiatives such as the Green Energy Bank as put forth by members of this congress are important
pillars 1o driving both an energy security and economic recovery agenda.

We need an effective national Renewable Electricity Standard and Energy Efficiency Standard
with an incentive system for utilities to move forward without delay. Today, 30 states have
already adopted statewide renewable energy standards, but those policies are at risk should the
federal government fail to act with certainty to adopt a national standard. We believe a national
renewable energy and energy efficiency standard would be consistent with policies adopted by
EU nations, China, and India, who have all implemented similar policies which recognize that
clean energy deployment is both an economic and environmental imperative.

In closing, we have never seen a greater opportunity to put capital to work in support of US
entrepreneurs. We believe this is the greatest economic opportunity for our industry, for our

entrepreneurs, and for our country.

Thank you very much for inviting me to be here today. Ilook forward to your questions.
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Biography

Dr. Ravi Viswanathan is a General Partner with New Enterprise Associates, a global venture
capital firm focused on investments in energy, information technology, and healthcare with $11
billion in committed capital. Founded in 1978, NEA has invested in over 650 companies, of
which over 160 have gone public and more than 250 have been successfully acquired. NEA
stands out today as one of the most active investors in the energy technology industry, with a
commitment of over $2 billion to the sector. NEA’s currently manages 30 energy portfolio
companies that have collectively raised approximately $2 billion in capital.

Ravi is on the board of Availink, Deeya Energy, ISGN Technologies, Jentro Technologies,
Liquidia, Solar Junction, Suniva and ViXS8 and works closely with GlobalLogic, OANDA, and
NEA's energy portfolio companies. Prior investments include Tele Atlas. Prior to joining NEA,
Ravi worked at Goldman, Sachs & Co. where he was co-head of the technology practice in their
private equity group and led direct, fund, and secondary investments in the areas of information
technology and life sciences. Prior to Geldman Sachs, Ravi worked for McKinsey & Company
and advised clients in the software, communications, and pharmaceutical sectors on strategy,
acquisitions and new business building. Previously, Ravi worked for Raychem Corporation in the
Corporate Technology Division where he focused on research and product development in
semiconductors, liquid crystals, and other materials systems. Ravi received a master's degree in
Business Administration from the Wharton School at the University of Pennsylvania and a PhD
in Chemical Engineering from the University of California at Santa Barbara where he focused his
research on materials science applications in molecular electronics, biomaterials, and
nanotechnology. Prior to graduate school, Ravi received a BS in Bioengineering from the
University of Pennsylvania.
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The CHAIRMAN. Thank you, Doctor, very much.

Our next witness is Tom Carbone. He has had extensive experi-
ence in the renewable energy sector. He currently serves as the
CEO of Nordic Windpower, the largest technology developer and
manufacturer of two-bladed utility scale wind turbines. He is also
chairman of the Princeton Energy Group, a California-based devel-
oper of global renewable energy projects.

Welcome, Mr. Carbone.

STATEMENT OF TOM CARBONE

Mr. CARBONE. Thank you, Chairman Markey and Congressman
Cleaver. We share your passion on the topic today of The Global
Clean Energy Race.

My name is Tom Carbone. I am chairman of Nordic Windpower,
an early stage technology developer and manufacturer of very
unique wind turbines for Community and Wind Energy products.
This consists of on-site wind power and small-scale wind farms,
typically less than 20 megawatts, but could be as large as 100
megawatts, locally connected to the distribution voltage, close to
the load.

Our products and people are focused on making Nordic Wind-
power a leader in this segment. Our proven two-bladed technology
provides for less weight, higher reliability, ease of installation and
operation, and, most of all, the lowest cost of energy compared to
traditional designs.

Our story is about technology that was born in Sweden, a com-
pany that was started in the U.K., and today we are a U.S. cor-
poration focused on a very interesting and growing segment within
our domestic wind business.

We formed the company in late 2007 as a U.K. limited corpora-
tion. We have headquarters in Berkley, California, an assembly fa-
cility in Pocatello, Idaho, and an engineering unit in the U.K. Last
year, we incorporated Nordic’s parent in the U.S. as a Delaware
corporation.

We employ approximately 40 people—that is double what we had
at the start of this year—and we will double our employment again
within the next 9-12 months. There are many more people em-
ployed within our supply and installation partner chain. Each of
our one megawatt wind turbines provides enough clean electricity
for the annual consumption of 250 to 300 American homes and re-
duces 300 tons of CO, emissions.

We acquired the turbine technology in Sweden, which was the re-
sult of a long-term R&D prototype program which was sponsored
by the Swedish government, universities, and private entities at a
cost of about $75 million. We have invested well over $10 million
in further improving that technology for local market needs.

Since late 2007, we have completed three rounds of financing
from venture capitalists in the U.S., the U.K., and Europe, for a
total committed capital investment of about $58 million.

We are the beneficiaries of two Recovery Act provisions. In July,
2009, the company secured a $16 million DOE loan guarantee
which was part of a $25 million project to manufacture and com-
mercialize this one megawatt wind turbine in the U.S.
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The loan guarantee is a critical form of financing for Nordic
Windpower and for our future development; and it gives us the
wherewithal to create jobs, invest in the supply chain, invest in
tooling to become more efficient and to offset some of our tech-
nology development costs. It is a loan. We have to pay it back. To
date, we have not closed on this loan, but we are working diligently
with the DOE to expedite the closing of the loan, which, as I said,
is critical to our development.

It is our view that this program could be improved by adopting
some of the existing application due diligence and closing processes
that already exist within our government, within other agencies
such as U.S. OPIC and USDA, particularly to address the needs of
small business enterprises like ourselves.

We are also the recipient of $3 million in Advanced Energy Man-
ufacturing Tax Credits, the 48C program that Dr. Viswanathan
mentioned. This money will be used to expand and re-equip our
manufacturing facility. This incentive will have a positive impact
on our cash flow in the future when we have a tax liability.

My point is to date we have not deployed one dollar of the Recov-
ery Act provisions, but we intend to and are grateful for the awards
that we have.

Regarding our location decisions, when we started in 2007 we de-
termined that there were three principal markets, the U.S., Eu-
rope, and China. It is our view that China was saturated with
nearly 100 domestic suppliers and JVs that are competing predomi-
nantly on low cost and low margin and secondarily on quality and
reliability. This market could be especially challenging for an entry
foreign company like ourselves.

We saw limited opportunities for new entrants into the slower-
growing European on-shore wind markets.

Thus, the strength of the U.S. market’s growth and potential for
success was an obvious entry point for Nordic Windpower and in
particular the community wind sector, which was relatively
unaddressed by the major wind turbine manufacturers.

The company is in the process of establishing and relocating to
a new center of U.S. operations in the Midwest wind belt. We ex-
pect that employment at that new location will increase to 250 over
the next 5 years and will require at least $18 million in invest-
ment.

To say the least, wind turbine manufacturing is capital intensive,
where significant amounts of cash can be tied up in the supply
chain for working capital and in equipment to manufacture these
units. As such, at an early stage company like ours, a large empha-
sis is on near-term effective cash value of incentives being offered
at the local, State, and Federal level.

We started to deliver and install wind turbines this year, and we
expect to deliver and service over 100 wind turbines over the next
2 years, totaling nearly $120 million in sales revenue. Our 5-year
plan includes new product introductions and shipments of more
than 750 units.

We will deliver and install our sixth N-1000 wind turbine this
year at Fort Wachuka in Arizona. This is the first utility scale
wind turbine on a U.S. Army base. We have two wind turbines sup-
plying power, one to a school in Indiana and another to a munici-
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pality; and I would like to mention that three of our wind turbines
were exported and installed in a project in Latin America with the
“made-in-America” stamp of quality on them.

In closing, I would like to provide some recommendations, if I
may. My recommendations are based on three programs that exist
today or are contemplated that have already benefited from a con-
siderable amount of time and bipartisan cooperation. My rec-
ommendations are intended to make the programs more effective
for innovative U.S. energy companies like ours so that we can com-
pete more effectively.

Number one—and you have heard it from Dr. Viswanathan—
pass the Federal Renewable Electricity Standard, the RES. The
American Wind Energy Association estimates that a quarter of a
million jobs will be created by this.

The CHAIRMAN. If you could, Mr. Carbone, try to summarize
quickly. You will get a chance to expand in the question and an-
swer period.

Mr. CARBONE. Two more recommendations: Extend the Recovery
Act 1603 program and allow for the 48C manufacturing tax credit
to be refundable so that early stage companies like ours could use
them today, as opposed to in the future when we have a tax liabil-
ity.

Thank you.

[The statement of Mr. Carbone follows:]
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WRITTEN TESTIMONY OF
THOMAS CARBONE, CHIEF EXECUTIVE OFFICER, NORDIC WINDPOWER
BEFORE THE HOU.S.E COMMITTEE ON
ENERGY INDEPENDENCE AND GLOBAL WARMING

SEPTEMBER 22, 2010

Thank you Chairman Markey, Ranking Member Sensenbrenner, and Members of the Committee
for inviting me to provide testimony on the “The Global Clean Energy Race™.

My name is Tom Carbone and I am the Chief Executive Officer of Nordic Windpower, an early
stage technology developer and manufacturer of innovative utility scale wind turbines for
Community and Distributed Wind Energy projects. Our proven wind turbine technology
provides for less weight, higher reliability, case of installation and operation resulting in lower
cost of energy compared to traditional designs.

I.  INTRODUCTION TO NORDIC WINDPOWER

Nordic Windpower is a technology developer and manufacturer of innovative utility scale
wind turbines for the Community and Distributed Utility wind power segments. These
segments consist of on-site wind power and small wind farms typically less than 40 MWs,
and connected locally at the distribution voltage level.

Our Company’s growth will come from designing, selling and servicing its one (1) MW
N1000 wind turbine and future models to the North American community and distributed
wind power projects in the 1 to 40 MW size range. Our products, people and processes are
entirely focused on becoming a leader in this segment. Each Nordic one (1) MW N1000
wind turbine annually produces enough clean electricity for 250 to 300 America homes,
and offsets 300 tons of CO; emissions.

We formed the Company in late 2007 as a UK Limited corporation.  Given that our initial
markets are predominantly in the U.S. and recent rounds of corporate funding were
provided by U.S. investots, we have since incorporated a holdings company in Delaware,
with operational subsidiaries in the U.S. and the UK.

Our principal operations are located in the U.S., and include corporate offices in Berkeley,
California and manufacturing facilities in Pocatello, Idaho. The Company has a small
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engineering design center in Bristol, UK. Nordic employs approximately 40 people (26 in
the U.S. and 14 in the UK) and is currently hiring U.S.-based engineering, sales and
management professionals. Many more people are employed through our suppliers our and
service and installation partners.

We own, maintain and continuously improve a disruptive two-bladed wind turbine
technology which resulted from a long-term R&D program funded by the Swedish
government, universities and utilities at an estimated cost of $75 million. The technology
is well proven in Sweden, where four prototypes have operated at high availability for up to
12 years, exceeding 100,000 hours of operation without any major component failures.
This technology provides for less weight, higher reliability, and easier installation and
operation, all of which result in lower cost of energy.

Since September 2007, Nordic has completed three (3) rounds of funding (Series A, B and
C) which include investments by, among others, Khosla Ventures (Menlo Park CA), New
Enterprise Associates (Menlo Park CA, Bethesda MD) I2BF Holdings Ltd. (New York,
London) and Impax Asset Management {London), Goldman Sachs as well as investment
received from management, the Board and other private entities. The Company has raised
or has committed capital investment totalling $58 million, with certain investors having the
option to invest additional amounts.

UTILIZATION OF RECOVERY ACT PROVISIONS

In July 2009, the Company secured a $16 million DOE Loan Guarantee commitment and a
term sheet was executed with Energy Secretary Steven Chu.  This loan will become part
of a $25 million Company project for domestic manufacturing and commercialization of
the Nordic N1000 wind turbine. Well over $9 million in equity for this project has already
been funded by the Company. The DOE and Nordic are working toward concluding due
diligence, satisfying conditions of the credit committee and moving on to close and fund
this loan by the end of this year. The DOE loan guarantee is a critical form of financing
for Nordic’s future development. The loan provides Nordic with the wherewithal to invest
in parts and components as working capital; make advanced supplier deposits to shorten
lead-times; invest in equipment and tooling to be more efficient; and offset a small portion
of the technology development expenditure.

In January 2010, the Company received notice that its application for an Advance Energy
Manufacturing Tax Credit (section 48C of the Internal Revenue Code) for $3 million was
awarded to re-equip/expand our wind turbine manufacturing facility. After a couple of
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years, as we become profitable, this incentive will have positive impact on the Company’s
cash flow by offsetting its federal tax lability.

Finally, as a turbine manufacturer, our sales projects and future sales opportunities benefit
directly from our community wind developers and end-users’ ability to gain access to and
utilize the ARRA 1603 Cash in Lieu of Investment Tax Credit program; USDA’s Rural
Energy for America Program (REAP) grants, loans and development assistance programs;
the Clean Renewable Energy Bond (CREB) program as well as several State level
programs.  Continuation of these programs which are now fully understood and utilized
by wind power developers, is critical to the positive development of the community wind
and distributed renewable energy segments to which Nordic Wind power serves.

HII. CORPORATE LOCATION DECISIONS

From our start, we determined there were three principal markets for our wind turbines -
the U.S., Europe and China.  The Chinese market would be a challenge to penetrate,
especially as an early stage foreign company. In China, the wind turbine supply market is
saturated with nearly one-hundred domestic suppliers and joint venture companies
competing primarily for lowest cost, and secondarily on other important values such as
quality and reliability.  The European market was seen as mature, with slowing growth
rates for on-shore wind power and having limited opportunities for new entrants. However,
the U.S. market was growing strongly at the time and the potential for success for a new
turbine entrant appeared promising. In particular, the community wind segment of the
market in the U.S. was underserved by the established major turbine suppliers and provided
an obvious point of entry for Nordic. The decision in 2008 to locate a production facility in
Idaho was driven primarily by proximity to a potentially significant in-State project
opportunity. There was a limited amount of incentives available from the State of Idaho;
however there was a readily available facility, capable workforce and a welcoming
community.

Wind turbine manufacturing is capital intensive, where significant amounts of cash can be
tied up in the supply chain for net working capital and capital investments in equipment,
tooling and facilities.  As an early stage company, Nordic is placing a large emphasis on
the near-term effective cash value of the incentives that are being offered at the local, State
and Federal levels.  Long-term tax credits and exemptions will be beneficial after the
Company is well established and profitable. However, we need to survive now to in order
to live to fight another day. Therefore, competitive loans, loan guarantees, refundable tax
credits, and out-right job and training grants comprise the basket of incentives that Nordic
is attempting to gather together at the local, State and Federal level. These near-term
incentives would be combined with other forms of financing the Company has secured
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including its equity investments to build a vibrant and innovative domestic wind turbine
company.

The Company is in the process of establishing a new center of U.S. operations which will
include corporate offices, engineering, sales, service and manufacturing. We have
established a series of criteria for the selection of this new location including: business
climate, accessibility to transportation options, access to talent, labor market
characteristics, attractiveness of the location as a place to live, cost of operations, proximity
to potential customers and, as a deciding factor, incentive package offered. The selection
criteria have led us to three finalist communities in the Mid-West region. Before the end of
2010, the Company expects to commence relocating most of the operations cutrently in
CA, ID and UK to the Mid-West region in close proximity to the primary wind corridor
and customers. Our expectations are that employment at the new location will increase to
135 over the next two years and 250 over the next five years at its U.S. operations.

SOURCES OF PROJECTED CORPORATE GROWTH

Unlike many of the major international wind turbine suppliers, our business model is based
on supporting localized wind power development across a larger spectrum of smaller yet
capable community wind developers by supplying them with our innovative and
competitive utility scale wind turbines fit for smaller sized wind projects.  According to
government and industry reports', community wind power projects have been proven to
provide significant advantages over large-scale, out-of-state investor-owned wind farms,
including up to five (5) times the local economic stimulus and two (2) times local job
creation.

Based on industry projections, the annual installations in these segments are anticipated to
grow from 1,000 MW to 2,500 MW annually over the next five years. We expect to
deliver and service over one-hundred (100) wind turbine systems over the next two years
totalling over $120 million in sales revenues. Our five year plan includes new product
introductions and shipments of more than 750 units. During this year, the Company has
delivered and installed five (5) N1000 wind turbines to community wind projects. By the
end of the year, Nordic will deliver and install its sixth N1000 wind turbine at Ft. Huachuca
in Arizona ~ the first utility scale wind turbine on a U.S. Army Base.

Our growth estimates assume the current wind industry in North America remains stable,
with on-going government support, and that project financing becomes readily available
again by the end of 2011.

! The Energy Foundation and 25x°25 Initiative; _htp:/iwww ef orgidocs CommWind_web pdf.
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V. RECOMMENDATIONS TO POLICY MAKERS

There are five (5) recommendations that I would like to make on behalf of my Company to
our Policy Makers. These recommendations involve taking programs that we have in
place today or are contemplating, and make them more effective for innovative U.S. energy
sector companies like ours. These recommendations focus on policies which have already
benefitted from a significant amount of time and bi-partisan cooperation to develop. The
recommendations are:

1. Pass a Federal Renewable Electricity Standard (RES). The House passed the
Waxman Markey ACES bill in June 2009, which included a 15 % RES.  We have
supported the U.S. wind energy industry push for stronger near term targets, and we
believe the priority now should be for the Senate to pass and the President sign a bill
that includes an RES this year. The rationale for giving RES top priority is that it would
be the first truly long term federal policy support for wind energy - rather than start and
stop tax incentives that have never been more than a couple of years long for onshore
wind. Stable markets and long-term signals are the surest way to attract billions of
dollars in new manufacturing investment to the U.S. Developers need demand from
utilities, which then leads to orders for turbine manufacturers, which create near term
jobs and leads us to a cleaner future  The American Wind Energy Association
estimates that a long-term national RES will create an additional gquarter of a million
jobs in the U.S. including construction, operations, and engineering jobs with more than
50% of the jobs in manufacturing in companies like Nordic Windpower.

2. Extend the Recovery Act 1603 Grant Program: This ARRA program allows wind
energy project owners to receive a cash grant from the Treasury in lieu of the
Investment Tax Credit (ITC). This program has worked well and sustained the industry
through the recession. It is due to expire at the end of this year for projects that have
not started construction. We recommend that the 1603 grant program be extended to
allow projects that start construction by the end of 2012 to qualify for this incentive.
The House Ways & Means is proposing an extension, but not for cash grants but rather
making the ITC refundable in cash. This means that a tax return must be filed in order
to receive the cash, however a tax liability is not actually required. It is our view that
this is an acceptable alternative. The 1603 program has been critical to allowing
community wind projects to take advantage of federal incentives.
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3. Allow for the IRS 48C Manufacturing Tax Credit to be Refundable:  As noted
carlier, Nordic is a receipt of the IRS 48C manufacturing tax credit. Our
recommendation would be to continue this program and make the 48C Tax Credit
refundable. By being refundable, the incentive will support early stage companies like
Nordic who do not have a tax liability at a critical stage of their development.

4. Provide for a Community Wind MACRS Grant: The American Wind Energy
Association (AWEA), through the Community Wind Working Group, has been
prepared a definition for Community Wind and has proposed incentives for community
wind projects up to 100MW. Incentives proposed include a grant in lieu of MACRS
{Modified Accelerated Cost Recovery System) depreciation. The MACRS benefit is
hard for small projects to monetize since net revenue is minimal in the early years of
these projects and tax equity is usually not available to efficiently monetize the benefit.
Allowing the MACRS to be given as a cash grant or refundable tax credit in lieu of a
tax deduction for Community Wind projects would be a true incentive.  Additionally,
supporting and expanding the USDA REAP programs so that we continue to have
critical source of financing for community wind projects.

5. Streamline the DOE Loean Guarantee Program Application and Funding Process
for Small Business Enterprises:  Small business enterprises create a majority share
of net new job growth in America.  Nordic Windpower, like other small business
enterprises, has learned by necessity to operate lean and with purpose.  There are
many other small business enterprises like ours with innovative projects that would
benefit from this program. The DOE Loan Guarantee program should simply adapt
the best practices already employed for loan guarantees to small business enterprises
from other Government agencies such as the Overseas Private Investment Corporation
and USDA. There is no need to recreate the wheel. Let’s hold down costs and reduce
the time to get loans to qualified small and entrepreneurial business enterprises that are
capable of commercializing clean energy technologies, creating jobs and competing on
a global basis.

1 sincerely appreciate the opportunity to submit this testimony, participate in the hearing and
look forward to answering your questions.

Thomas M. Carbone
CEO
Nordic Windpower

ENERGY INDEPENDENCE AND GLOBAL WARMING Page 6
September 22, 2010
Testimony of Thomas Carbone, Nordic Windpower




34

The CHAIRMAN. Our final witness is Mr. Mark Fulton. He is the
manufacturing director and global head of climate change invest-
ment research and strategy at Deutsche Bank. He has nearly 30
years of experience as an economist and a strategist.

We welcome you, sir.

STATEMENT OF MARK FULTON

Mr. FuvLTtOoN. Chairman Markey, Ranking Member Sensen-
brenner, and members of the Select Committee on Energy Inde-
pendence and Global Warming, thank you for the opportunity to
provide testimony on the global clean energy race.

In my role in the assessment management division of Deutsche
Bank, I coordinate a research team that looks at the investment
opportunities that climate change and associated clean energy tech-
nologies offer around the world. Since we in asset management
started issuing educational white papers on these themes in 2007,
the basis of our investment thesis has been demographic pressures
on resources and environmental externalities as identified from sci-
entific sources, combined with energy security and economic oppor-
tunity, which has led to government policy response at all levels,
creating new technologies and industries as companies respond.

As we sit here today, the U.S. Federal and indeed State govern-
ments are at a crucial crossroad in their policy stance on clean en-
ergy, whether to take action to deepen and extend policies or will
they fall behind other countries around the world. The stakes are
high in terms of energy security, new jobs and industries and the
climate. Certainly in a U.S. context, policy at Federal, State, and
local levels are all important.

This year in the United States has been a challenging one for
those looking to invest in these new clean energy industries on a
longer-term basis. Uncertainty abounds. At the Federal level, given
political complexities, there has been no energy or climate bill
passed out of the Senate to complement the comprehensive ap-
proach taken by the House of Representatives in passing the Amer-
ican Clean Energy and Security Act that directly tackled climate
issues and provided significant funding to clean energy and energy
efficiency. At the same time, the most comprehensive climate and
clean energy provisions of any State are under threat from Califor-
nia’s Proposition 23, which seeks to suspend the State’s Global
Warming Solutions Act and would have a significant impact.

Working for investors as an asset manager, these uncertainties
are discouraging to capital deployment in the U.S. in the long term.
We have formulated a simple but fundamental framework for as-
sessing regulatory environments around the world which we call
TLC—transparency, longevity, and certainty. Investors need trans-
parency in policies to create understanding and a level playing
field. Longevity means policy has to match the time frame of the
investment and stay the course. Certainty refers to knowing that
incentives are financeable. In tech terms, TLC should result in a
lower cost of capital for projects while still delivering a fair and
market-related return to capital.

For instance, I believe that U.S. renewable policies could include
more elements of TLC. State-level renewable portfolio standards
set targets for near deployment. However, in most cases, these do
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not have enforcement measures nor penalties to ensure they are fi-
nanced. Renewable energy projects have therefore relied much in
the short term on the complementary Investment Tax Credit and
Production Tax Credit equity programs to get financed. Due to lack
of longevity, this has produced an on-off pattern in renewable de-
ployment.

Since the financial crisis, the tax equity market has not been
strong and so the American Recovery and Reinvestment Act of
2009 introduced the Section 1603 Treasury cash grant. This indeed
has been successful in generating projects in the past year, espe-
cially when combined with the Advanced Energy Manufacturing
Tax Credit to encourage domestic production. But these programs
sunset in 2011, and the renewable project pipeline is already under
pressure as the tax equity market still struggles. As outlined in a
paper released on September 16th by U.S. PREF, this puts over
100,000 jobs at risk. The Department of Energy’s sections 1703 and
1705 loan guarantee programs for early and later stage clean en-
ergy projects also sunsets in 2011.

Looking around the world, we see many countries embodying
TLC in their climate and energy policies and achieving capital de-
ployment. As a German bank, we have knowledge of the German
experience in particular.

In a recent paper, we looked at the major elements of a strong
policy regime. In the passage of the EEG in 2000, which was up-
dated in 2009, Germany established a feed-in tariff regime that
supports the EU-mandated goal of 20 percent renewable energy as
a share of electricity by 2020. This embodies TLC for investors. The
results have been 300,000 jobs, renewable energy as a 13 percent
share of electricity and rising, a rapid fall in solar PV costs in par-
ticular leading to lower tariffs on the digression schedule with a
forecast of grid parity by 2013.

In summary, to build a secure, vibrant, 21st century clean and
green energy sector, U.S. policy has to engage in TLC in some pol-
icy package. The fully comprehensive approach, such as embodied
in the American Clean Energy and Security Act, is certainly a fun-
damental framework with strong elements of TLC. However, that
is clearly open to a great deal of debate.

In the Senate, a number of bills have been proposed. Indeed,
even without a carbon market, a comprehensive and strong na-
tional renewable electricity standard complementing State RPS,
combined with long-term financial incentive programs that have
longevity and a clean energy bank looking at loan guarantees, as
well as continued focus on energy efficiency, would be very encour-
aging. I happen to believe that State-level feed-in tariffs, if they
spread, would be positive.

We would also like to note Congressman Inslee’s national feed-
in tariff proposal in the Renewable Energy Jobs and Security Act.

In closing, I thank the Select Committee on Energy Independ-
ence and Global Warming for this opportunity to testify and share
our perspective. I applaud the committee’s commitment to address-
ing these important energy and climate issues. This is not just a
matter of good policy for the United States, but it is a global move-
ment happening that is creating economic activity in a race to
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scale, an so there is a question of urgency in whether U.S. citizens
will share in the new wealth being created.

Right now, by extending what is already working in the Section
1603 Treasury cash grant and the Advanced Energy Manufacturing
Tax Credit, Congress can help to underpin a growing industry and
create or preserve valuable jobs.

Thank you.

[The statement of Mr. Fulton follows:]
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Chairman Markey, Ranking Member Sensenbrenner, and Members of the Select Committee on Energy
Independence and Global Warming, thank you for the opportunity to provide testimony on the global
clean energy race. My name is Mark Fulton, and | am Managing Director and Global Head of Ciimate
Change Investment Research at Deutsche Asset Management, headquartered in New York, a member of
the Deutsche Bank group. | am based in New York.

in my role in the asset management division, | co-ordinate a research team that locks at the investment
opportunities that climate change and associated clean technology offer around the world. The Asset
Management division then manages money on behalf of pension funds and retail investors globally. We
currently have about U.S. $6 billion of assets under management relating to climate and ciean technology
themes, mostly in public equities, with the majority of clients in Europe or Asia. Since we in Asset
Management started issuing educational white papers on these themes in 2007, the basis of our
investment thesis has been: demographic pressures on resources and environmental externalities as
identified from scientific sources, combined with energy security and economic opportunity, has lead to
Government policy response at all levels, creating new technologies and industries as companies
respond.

As we sit here today, the U.S. federal and indeed state governments are at a crucial cross-road in their
policy stance on clean energy; will they take action to deepen and extend policies or will they fall behind
other countries around the world? The stakes are high in terms of energy security, new jobs and
industries and the climate. Certainly, in a U.S. context, policy at federal, state and local levels are all
important.

This year in the United States has been a challenging one for those looking to invest in these new clean
energy industries on a longer term basis. Uncertainty abounds. At a federal level, given poiitical
complexity, there has been no energy or climate bill passed out of the Senate to compliment the
comprehensive approach taken by the House of Representatives in passing the American Clean Energy
and Security Act {Waxman-Markey) that directly tackled climate issues and provided significant funding to
clean energy and energy efficiency.’ At the same time, the most comprehensive climate and clean
energy provisions of any state are under threat from California’s proposition 23 which seeks to suspend
the state's Global Warming Solutions Act (AB32), and would have a significant impact.?

Working for investors as an asset manager, these uncertainties are discouraging to capital deployment in
the U.S. in the long-term. We have formulated a simple but fundamental framework for assessing
regulatory environments around the world which we call TLC — Transparency, Longevity and Certainty.”
investors need transparency in policies to create understanding and a level-playing field. Longevity
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means policy has to match the time frame of the investment and stay the course. Certainty refers to
knowing that incentives are financeable and can be trusted in the financial return calculation and again
are likely to be maintained over the course of the investment. in economic terms, TLC should result in a
lower cost of capital for projects while still delivering a fair and market related return to capital.

For instance, | believe that U.S. renewable policies could include more elements of TLC. State level
Renewable Portfolio Standards (RPS) set targets for renewable deployment. However, in most cases
these do not have enforcement measures nor penalties to ensure that they are financed. Renewable
energy projects have therefore relied much in the short term on the complementary Investment Tax Credit
(ITC) and Production Tax Credit (PTC) tax equity programs to get financed. Due to lack of longevity, this
produced an on ~ off pattern in renewable dep!oyment.‘ Since the financial crisis, the tax equity market
has not been strong and so the American Recovery and Reinvestment Act of 2009 introduced the Section
1603 Treasury cash grant. This indeed has been successful in generating projects in the past twa years
{especially when combined with the Advanced Energy Manufacturing Tax Credit to encourage domestic
production), with the Lawrence Berkeley National Laboratory estimating a gain of 143,000 jobs as a result
in wind and the Solar Energy Industries Association estimated 58,000 jobs in solar® This has also
allowed the U.S. to retain a strong position in project financing in the past two years or so, although China
has become dominant. But these programs sunset in 2011 and the renewable project pipeline is already
under pressure as the tax equity market still struggles.® As outlined in a paper released on September
16, 2010 by the U.S. Partnership for Renewable Energy Finance (PREF), this puts over 100,000 jobs at
risk.® The Department of Energy’s Sections 1703 and 1705 Loan Guarantee Programs for early and later
stage clean energy projects also sunset in 2011, Again, the U.S. is prominent in private equity and
venture capital investment, but government support for the "valley of death” funding is helpful in these
new capital intensive clean tech industries.

Looking around the world, representing investors, we see many countries embodying TLC in their climate
and energy policies and achieving capital deployment. As a German bank, we have knowledge of the
German experience in particular. In our recent paper “The Green Economy: The Race is On,” " we looked
at the major elements of a strong policy regime. While there is often focus on the Eurcpean Carbon
Market, complementary policies play a crucial role. in the passage of the EEG in 2000 and updated in
2009, Germany established a feed-in tariff regime that supports the EU mandated goal of 20% renewable
energy as a share of electricity by 2020. This embodies TLC for investors — standard offer, transparent
contracts with up to 20 years of longevity, with guaranteed certain payment streams, and to ensure “right
pricing” for electricity consumers, a tariff digression over time to match all reductions in technology costs,
with an end target of grid parity with fossil fuels.® The result has been 300,000 jobs®, renewable energy at
a 13% share of electricity and rising, a rapid fall in solar PV costs in particular leading to lower tariffs on
the digression schedule with a forecast of grid parity by 2013.

To build a secure, vibrant, twenty first century green and clean energy sector, U.S. policy has to engage
in TLC in some palicy package. The fully comprehensive approach, such as embodied in the American
Clean Energy and Security Act, with a carbon price and carbon market linked to renewable energy and
energy efficiency in the context of an overall climate target is certainly a fundamental framework with
strong elements of TLC. However, that is clearly open to a great deal of debate. In the Senate, the
American Power Act, sponsored by Senators Kerry and Lieberman, is broad, including a carbon price
element as did The Carbon Limits and Energy for America's Renewal Act, sponsored by Senators
Cantwell and Collins, while many other bills, such as Senator Bingaman's American Clean Energy
Leadership Act or Senator Lugar's Practical Energy and Climate Plan, look at an energy-only approach.’
Indeed even without a carbon market, a comprehensive and strong National Renewable Electricity
Standard (RES) complimenting State RPS, combined with long term financial incentive programs that
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have longevity and a "Clean Energy Bank” looking at loan guaraniees, as well as continued focus on
energy efficiency would be very encouraging. | happen to believe that state level feed-in tariffs, if they
spread, would be positive.

In closing, | thank the Select Committee on Energy Independence and Giobal Warming for this
opportunity to testify and share our perspective. In summary, 1 applaud the Committee’s commitment to
addressing these important energy and climate issues. This is not just a matter of good policy for the
United States — there is a global movement happening that is creating economic activity in a race to
scale, and so there is a question of urgency and whether U.S. citizens will share in the new wealth being
created.

Right now, by extending what is already working in the Section 1603 Treasury cash grant and the
Advanced Energy Manufacturing Tax Credit, Congress can help to underpin a growing industry and

create or preserve valuable jobs.

Thank you.
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The CHAIRMAN. Thank you, Mr. Fulton, very much.

Now I am going to turn and recognize the gentleman from Mis-
souri, Mr. Cleaver, for as much time as he may consume in his
question and answer period.

Mr. CLEAVER. Thank you, Mr. Chairman.

Let me apologize to the panel. I have two other committee hear-
ings that started at 10 o’clock, Homeland Security and Financial
Services. One is here, and one is in another building. So I apolo-
gize. This is, to me, extremely important.

Mr. Carbone, thank you for being here. Thank you for the great
work your company is doing.

This is a somewhat convoluted question, but large Chinese wind-
mills are selling for about $685 per megawatt of capacity. In the
United States, it is about $825 per megawatt of capacity. So the
Chinese are able to sell it infinitely cheaper. That is probably be-
cause of—and they probably violate some WTO rules. But, in addi-
tion to that, they are getting government-backed loans to do the
work. And when you combine that—and they are doing land deals.
There is a chance that China could suffer the same fate that hit
us in December of 2007 at the beginning of the recession, which is
the collapse of the real estate market. So their plants are connected
to land deals and the government is backing the loans.

Do we have to wait on a potential collapse, do you think, in the
Chinese economy before we have a chance to catch up, or is there
something that we can do to not only catch up but to supersede the
Chinese?

Mr. CARBONE. Thank you for the question, Congressman Cleaver.

In our view, and in particular my view, in our analysis it was
difficult for us to export to China from the United States with our
wind turbine. Although a large amount, the majority, of our parts
are sourced here in the United States, a fair amount of the value
is today imported. That was the result of a very constrained local
market here in terms of the supply chain in 2008 and 2009 when
we had a large booming business. It caused us to go offshore. We
are currently domesticating a big part of our supply.

Since we have gone global with our supply chain, we are finding
very competitive domestic supply for wind turbine components.
There is capacity. I am sure that has driven down the supply.

My figures are a bit different than yours in terms of what is the
wind turbine package to a wind farm here in the U.S. Our pricing
and the pricing of our competitors are in excess of 1.2 to 1.5 mil-
lion. We have seen Chinese supply coming at about 1 million a
megawatt installed. However, we have also seen that it is more
than just the product, it is the process and the people behind that
products and how these products are serviced over the 20 years
that they are expected to operate.

So I think today there is competitiveness within the U.S. supply
chain. It is actually improving, these incentives we are talking
about today, particularly the ones that Nordic is trying to employ.
It will increase our productivity and, therefore, our competitive-
ness.

It will be a fight for sure with Chinese wind turbines and Korean
wind turbines coming to the U.S., to our shores, but I think it is
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a good fight. It is the one that we really, I think, have the oppor-
tunity to combat.

Mr. CLEAVER. Let me ask any or all of one question: If you were
sitting here and necessarily engaging in a debate with some good
people who think differently, who would say that we can’t expend
large amounts of taxpayer dollars at this time because we need to
concentrate on reducing or eliminating the deficit, so every discus-
sion that surfaces is going to have that as a background, do we
spend money to make sure that we are a 21st century nation, or
do we forget that and deal with the deficit?

I am just curious about what any of you would say that in that
hypothetical—no, it is not a hypothetical. It is a very real debate.

Mr. CARBONE. Maybe I could jump in on that first.

Yes, I think, given the choice, reducing the deficit has to be a pri-
ority.

Mr. CLEAVER. Even if we fall further behind?

Mr. CARBONE. No. Let me finish my statement.

Mr. CLEAVER. Go ahead.

Mr. CARBONE. I think what we need, though, is the market sig-
nals. We need a Renewable Electricity Standard to actually provide
a standard market signal and let the markets—let the supply base,
let the turbine manufacturers, let the solar companies respond to
it competitively. In my mind, that would be a much stronger signal,
particularly a long-term policy signal.

Mr. LIEBREICH. I think, first of all, it is very difficult to have that
discussion with somebody if they haven't first agreed that there is
a benefit to this shift towards cleaner energy and towards, in a
sense, energy that comes out of technology rather than energy that
comes out of the ground. So that is first. So that is my caveat be-
fore I start.

Mr. CLEAVER. Well, that ends it, pretty much.

Mr. LIEBREICH. Well, it certainly hinders the discussion with
some folks. But there are a lot of people who actually are in the
middle camp, where they see the need, they see China forging
ahead, Korea is about to start, Europe, and actually do see the
need to take action.

And then the issue that you raised specifically around the deficit
is one that I think one can deal with, because I think there are
ways of designing policy that don’t just require checks to be written
by either Federal or State governments. So renewable portfolio
standards, if they had the appropriate teeth, would actually
achieve a lot of that.

It is not necessary just to incentivize, just to pay money for the
good energy. You can actually mandate a volume and then let the
market decide how to fulfill that. But if you go that route, then it
does have to have teeth. There is no point in having a renewable
portfolio standard that can be bought out at such a low price that
it is essentially ineffective.

There are other areas where there are barriers to switching to
clean energy. There are other areas where some of the externality
costs of the alternatives ought to be priced in.

So I think that the important thing is to go through the policy
and look at ways of doing it that don’t hit the budget. If you believe
it is important, then that is the challenge ahead.
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Mr. VISWANATHAN. Congressman Cleaver, I think it is a very fair
discussion on wanting to reduce the deficit. What I would say if I
were in your shoes and discussing it with these other folks is that
it comes down to a few things. It comes down to job creation, global
competitiveness, and energy independence. If we have these incen-
tives, jobs will be created here. If you don’t have these incentives,
for sure they are going to be created elsewhere.

Here is what the frightening scenario is, and I can say this from
traveling in Asia: These economies, they have speed and capital
and scale and they are exercising that in the manufacturing side.
Now that they are getting leadership positions on the downstream
part of these clean energy technologies, they are doing something
that we hadn’t anticipated them doing, and they are going up-
stream and they are starting to innovate. Once they start inno-
vating, then our bulwark, our strength, our fortress which we have
had for hundreds of years, which is innovation, starts getting com-
promised.

So I think with while the short term is obviously to focus on the
deficit, I would encourage everyone to start thinking about inter-
mediate and longer term, because that trend, empirical data sug-
gests it is happening. It is happening in solar, it is happening in
wind, it is happening in batteries, it is happening in electric vehi-
cles. So that is the fear that my partners in our industry face when
we look at these global factors.

Mr. FuLTON. I would echo what I have heard. One obvious point
about the budget, it has got a lot of numbers in it. Tax spending,
it is a huge animal. And it is really up to the United States to de-
cide where it wants to spend and tax within that balance as it
brings the deficit down and how important it feels that being on
the front end of the clean energy race really, in terms of its long-
term competitiveness. So it is a question of priorities. And we be-
lieve that this is a strong priority.

I think the second point, bringing up what Michael said, was
that there are different ways to construct incentive programs. Some
run through the budget, some run directly into the rate pay base.
And essentially a lot of the European do not run through the budg-
et. So then there is a question of, do you think that is the best
thing, an electricity base.

So there are ways of constructing these incentives. You can do
it, as long as you do it with TLC is our point, fine, tends to get
it done. And if you don’t get longevity that is run through the
budget, then of course that is an issue.

Mr. MARKEY. Does the gentleman need more time? He can con-
tinue.

Mr. CLEAVER. Well, of course there is no TLC up here on the
Hill. T agree, we have got to make some choices if we are going to
do this. But my fear is, while we are struggling with the choices,
we fall further behind. And nothing moves swiftly here. And I
guess, I am not looking for you to solve this dilemma, but you have
helped craft, I think for me at least, an argument.

What do you say, though—I mean, Mr. Sensenbrenner my friend
left. He had another commitment. But if this is always presented
as some kind of new way to tax the public, you poison the public
to the need to move and move swiftly to create.
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Mr. Fulton.

Mr. FuLTON. Well, I think it is interesting, actually, we talk a
lot about costs, but there is still a big debate about how to measure
those costs. So at a very narrow level we look at the so-called cash
costs of deploying, say, solar against coal. But of course what we—
the wider debate is what are the externalities? What are the real
costs of those technologies, of those fuel sources? And that is when,
of course, it gets more difficult because we are talking about econo-
mist externalities. But when you start loading in the externalities,
if you happen to believe in the environmental impacts, health im-
pacts and so on, then you get very different numbers as to what
is yielding.

I think the second point I would like to say is that we hear a
lot about how this is just a lot of subsidies and keeping the market
going when it should just be doing it itself. I think the point is that
we particularly see these, as I would like to call them, incentives
to scale. Essentially, these are new industries scaling up. Every
new industry, really big industry, you go look at history, gets some
help from government when it is scaling, generally. And so we
know fossil fuel industries around the world, by the way, have be-
tween 3- and 500 billion in subsidies, which is calculated by the
IEA. So it is not a level playing field anyway.

And secondly, what I would say to you is, if you think about it,
what we are trying to do is incentivize the scaled deployment of
these new industries. And as we do that and their learning curve,
their costs come down. And we are hearing that. The Germans be-
lieve that as they incentivize the reply side response of solar PV—
and we have seen the crash in prices, which they are now reflect-
ing—then we are going to see grid parity against the fossil fuels
within 3 to 5 years maximum.

So we keep talking about, oh, always subsidized. No. These are
incentives to scale, to develop industries to make the clean econ-
omy work. And you are right, at the end of the day, the next 5
years, I think the next 5 years are very crucial because grid parity
is sort of coming as these industries build. And during that process
have you incentivized your own manufacturing base and own
economies to participate in that?

Mr. CLEAVER. Mr. Liebreich.

Mr. LIEBREICH. I have had a minute or 2 to reflect on how we
can perhaps help you to persuade Mr. Sensenbrenner to approve
some of the measures that you might want to. And I think that I
would probably start by talking about the risk to the U.S. economy
is not going to be defined by the odd program here or there and
a few billion more or less of this or that grant program or loan
guarantee. The issue that really is at stake here is whether the
U.S. is going to be a price taker on energy in its economy for the
next 2 decades, 50 years, 100 years.

If you go back in history, while the U.S. was a net exporter, was
producing enough energy domestically for its own demands, that
was not an issue. And what has happened, as U.S. oil has depleted
and imports have gone up and up, the U.S. is a price taker on en-
ergy. And this has been at the root of a number of different epi-
sodes of economic instability which have actually destroyed enor-
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mous numbers of jobs along the way, and it is because the U.S. is
a price taker on energy fundamentally.

Now, you move to these technologies, and I think—and the anal-
ysis that we do and my fellow panel members will confirm—that
these energy technologies will become cheaper in the long term
than fossil fuels. And so the U.S. has an opportunity—so the world
will shift to these technologies. It won’t be fast. We are talking dec-
ades, sometimes perhaps many decades, but this is the shift that
will happen.

And then the question is, is the U.S. going to be a price taker
on those technologies? You used the example of compact fluorescent
light bulbs, LEDs. We are going to be buying those from Taiwan.
Are we going to be a price taker on our own electricity power and
on our main fuel sources because we have not developed these here
in the U.S.?

And I think there is an opportunity. I think this is the real de-
bate. And so if you can win that debate about whether the U.S. has
to lead in these technologies, then the discussion with Mr. Sensen-
brenner and his colleagues perhaps is about how to do that, rather
than about the desirability of doing that. And the evidence that
perhaps could contribute to that is evidence around the economics
of this stuff.

The last 5 years has been very unusual because, first of all, the
amount of demand that suddenly arrived in the industry over-
whelmed the supply chain. From 2004 through to 2008, the price
of clean energy went up, not down. The long-term history is it
comes down. There is an experience curve. This stuff is driven by
developing technology, developing logistics, developing supply
chain, developing skills, developing financing mechanisms, and so
on, and the price comes down.

And the last 2 years we have seen that really, we have seen the
costs come down in a way that has caught up with those trends.
And I think that when you start to delve into the fact that you
have fossil fuels getting more expensive and you have fossil fuels
causing accidents like what we have seen, the tragedy in the Gulf
Coast that we just all lived through, and then you contrast that
with the costs coming down, and you can provide data on that, this
is something that yields to analysis.

Then I think that maybe the debate moves on from whether we
have this program or that, and is this just tax and spend, or is this
just a subsidy and will it just stop? And the fact that Spain’s solar
program blew up because it was poorly constructed, Spain’s wind
program certainly didn’t and Germany’s solar program didn’t and
China’s solar and wind program certainly didn’t and Brazilian eth-
anol programs certainly didn’t. There are plenty of examples one
can bring to bear that back up this thesis that this is the future
of the energy industry. And America really needs to get into the
price giving and not the price taking position.

Mr. CLEAVER. Thank you very kindly.

Mr. MARKEY. We thank the gentleman very much. And I think
that the gentleman from Missouri in his questions has laid out and
your answers have helped to lay out the challenge for America.
And a couple of you mentioned this challenge to AB 32 in Cali-
fornia. You mentioned that there is now an attempt to repeal the
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clean energy laws of California. And therein lies our challenge, be-
cause that attempt to repeal the clean energy laws in California is
being financed by the Koch brothers, Tesoro, and by Valero, three
companies with oil refineries in Texas. So Texas is financing—
Texas refineries are financing an effort to repeal California clean
energy laws. And so what is at stake there? Who are the winners
if the Koch brothers, Tesoro, and Valero win? The winners are
those three companies and China. Those are your two big winners
up on the scoreboard.

The losers, of course, are anyone who was interested in creating
a domestic renewable energy industry here in the United States
W{:}h the potential to create hundreds of thousands of millions of
jobs.

Mr. Fulton, can you talk about what is at stake in California in
terms of this battle over AB 32 and what it represents if that law
is actually repealed by these oil refineries in the United States fi-
nancing that effort?

Mr. FULTON. Yeah. It is a suspension, as you know, until Cali-
fornia reaches 5.5 percent unemployment for a number of quarters,
which we haven’t seen for a long, long time. But technically it is
a }flllspension, but people would suspect it would last for quite a
while.

And we actually quote the U.C.-Berkeley paper that has looked
at this. The U.C.-Berkeley paper that has looked at this very com-
prehensively I think is very instructive. But essentially I think one
of the points, apart from the fact that it would have a very signifi-
cant on what is going on in California itself—and of course there
is a lot of talk about how AB 32 then spills over into all of Califor-
nia’s other green laws—but, essentially, everyone would assume
that that would put a very major stop on the clean and green de-
velopment in California. And I think, as was pointed out, the signal
effect within the United States, and you could even say globally,
might be quite significant because California has always been seen
as a leader, a global leader to some extent, in this whole

Mr. MARKEY. And why would three oil refiners in Texas want to
stop that law in California?

Mr. FuLTON. Well, I am not an oil expert, but I assume they feel
that that is something that would be good for them. I don’t know.

Mr. MARKEY. I guess you don’t have to be Dick Tracy to figure
out why they would be opposed to it. The oil refining industry
clearly has a stake in putting an end to this clean energy revolu-
tion. Not all of them. There are some that are willing to make the
transition. But these three companies are clearly intending on
keeping us dependent upon imported oil on the one hand, and not
putting in place a domestic policy that challenges China in terms
of the manufacturing of the new technologies that inevitably are
going to be deployed here in the United States, if for no other rea-
son than States have put on the books their own laws that are
going to require renewable energy to be deployed, and local govern-
ments increasingly as well.

Mr. Viswanathan, you mentioned AB 32 as well I think in your
statement?

Mr. VISWANATHAN. I didn’t. But I think my comment is I would
echo everything you have said. I think it would be disastrous. If
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you look at what has happened in innovation, and my colleagues
have eloquently pointed out about how costs would come down. So
the whole field of material science, which is the underpinnings of
a lot of these technologies, has grown up. It used to be science
projects in universities. We spun them out of universities, we
helped scale them. And guess what happened? That happened 3 to
5 years ago. In that period of time, you had an economic meltdown,
you had capital that fled the system, you had China with their
commitment and resolve take over. And so you keep getting body
blows, and this is yet another one.

So this really doesn’t help us at all in what we are trying to do,
which is take these technologies which have actually come of age.
And this is when you want to press fast-forward and get into that
next level. You know, these negative incentives can be disastrous.

Mr. MARKEY. Do any of the rest of you wish to comment on how
disastrous a repeal of the California clean energy laws would be?
Mr. Liebreich.

Mr. LiEBREICH. I could comment on how disastrous it would be.
I think, again, we don’t need to be Dick Tracy to know it would be
disastrous, because California is seen not just as a U.S. leader in
essentially capping its energy use per capita, but it is also actually
a global leader.

But I want to comment on I think one aspect of this, which is
that even with money from oil companies, it wouldn’t be threat-
ening. There would be no chance of success if they were not tap-
ping into a strain of concern and skepticism amongst a proportion
of the population. And so I think having—except that it would be
catastrophic, it is something that definitely will set the industry
back considerably. Perhaps some thoughts on what could be done
to create a protection against that, because I think that the debate
has become too much about subsidies or not.

Mr. MARKEY. Just so I can say this. You know, the Koch brothers
also finance Tea Party activities. And it does tap into something
that is quite deep, because 70 percent of Tea Party members do not
believe in evolution. So to the extent to which they don’t believe in
evolution and they don’t believe in clean energy, I guess they are
tapping into something. The question is, are they tapping into any-
thing that is valid scientifically? And if they pour millions of dol-
lars into that effort, do they drive an ultimate result that is com-
pletely at odds with everything that we know scientifically and
technologically that we should be advancing as a strategy in our
country?

So I understand what you are saying, that you are tapping into
something. But I just want to define that they are also creating the
thing that they are tapping into, which is this defiance of 150 years
of scientific breakthroughs in our society.

Mr. LIEBREICH. I agree. I have speculated privately as to whether
there is a correlation between those who deny evolution to those
who don’t believe in climate change to those who don’t believe we
can ever change to new energy sources.

Mr. MARKEY. Well, if the same source of funding is providing the
public debate on those issues, then while you are looking at the
people who are reflecting what they are reading, what they are
hearing, the questions that are raised, you have to understand that
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it all goes back to these oil refiners that are financing these ef-
forts—and not necessarily to advance the goals of denial of evo-
lution—but, rather, to use those people as a way of then killing
things that they believe might interfere with their own economic
objectives, which is the continuation of massive importation of oil
into the United States from the Middle East that they have the op-
portunity to refine. So I don’t think—again, that is a complex for-
mula. I think every American, every thinking American actually
supports that.

Mr. LIEBREICH. But one could get into a discussion—I actually
trust that people are smart about—not entirely smart, but they will
figure out who is doing the talking. But I want to move——

Mr. MARKEY. See, here is the problem. As you know, there are
new Supreme Court decisions that actually allow for a masking of
who is financing much of what is going to be going on in America.
So you have almost the worst-case scenario, you know, where the
people who have an agenda are also increasingly able to mask their
agenda under the guise of raising other issues that don’t go to their
own economic interests here, which would be oil being imported
which they have the opportunity to refine and to spew it out into
the atmosphere.

So I just want to make it clear that the political terrain is not
such that it makes it transparently easy for the voter to under-
stand, in fact, what is at stake as these issues are being publicly
debated. So, please continue.

Mr. LIEBREICH. So what I wanted to suggest is that there is,
however, a powerful constituency that one could try to—that one
could try to develop to oppose that, the money that is being spent
on the repeal campaign, and that is California’s technology commu-
nity and also those who—people need to understand that this is the
way to create jobs and wealth and prosperity, so to counter this
idea that all it is is about increasing taxes and giving away money
to technologies that don’t work.

And the particular constituency that I think has not been
brought into this whole discussion is around the telecoms, the IT
industry, the industry of innovation around the electrical system
more broadly. Because if we are going to integrate these large
quantities of clean energy, then there are all sorts of other indus-
tries, particularly around telecoms and information technology,
who are going to benefit enormously. And, to a certain extent, they
are sitting on the sidelines and not getting involved in the discus-
sion. And I think that the people in California and elsewhere don’t
necessarily understand just how many jobs are required if we start
building out the grid and we start integrating these technologies
very broadly into our lives.

We saw what happened with the Internet which, again, it was
funded originally through government spending, the development
of it. It then went viral in the economy, and it created hundreds
of thousands and then millions of jobs in very unpredictable ways,
ways that could not have been predicted when the first grant ap-
propriations were made to experiment with or to build out the first
implementations.
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So I think there is a constituency that needs to be educated as
a counterweight to those who suggest that we should do nothing
and simply cut taxes and walk away from this problem.

Mr. MARKEY. I think you point out—and I thank you for doing
so—yes, the Internet was funded by the federal government, it was
called DARPANET originally, but a strategy had to be developed
in order to deploy it into the society as a whole. And I was the
chairman of the Telecommunications Subcommittee. So that was a
three-bill strategy.

Bill number one was to create an 18-inch satellite dish industry,
which the cable industry opposed because they didn’t want the
competition. But that put pressure on the cable industry to deploy
even greater capacity.

Second, was moving over 200 megahertz of spectrum in 1993
that created the third, fourth, fifth, and sixth cellphone license in
the United States. They all went digital and went to under 10
cents a minute. The two incumbents, who for this purpose would
be the oil refineries in a telecommunications setting, they went
both analogue and 50 cents a minute with a phone the size of a
brick in 1993.

And the third bill became the Telecommunications Act of 1996,
which moved us from dial-up to broadband, which moved us from
black rotary phones to BlackBerries.

By 1998 there is a new company called Google that can be start-
ed and HULU and YouTube and EBay, all highly anticipatable, not
in terms of what they actually do, but with this incredible addi-
tional broadband, yeah, we are going to create a couple of million
new jobs.

That was my strategy back in the 1990s. I knew what I wanted
to accomplish, but you needed new public policies because the in-
cumbent two companies weren’t going to move rapidly in that di-
rection. It is always good to have a monopoly or duopoly in any
marketplace; you can divvy it up 50 percent apiece, which is a good
business if you can get it.

So we need to do the same thing here, and we need to do the
public education that explains how these new jobs are going to be
created for a new economy. And, of course, they are going to be cre-
ated, but they will in China. They are going to be created, but they
will in Germany. They are going to be created, but they will be in
other parts of the world, and we will inevitably wind up importing
them into our country. That is our challenge.

So I have a chart here that I would like you each to comment
upon, because I think it gets to the point that each of you have
been making. This is a chart put together by 1366 Technologies,
which is a photovoltaic company up in Lexington, Massachusetts.
And what it does is it charts the price of photovoltaics, the in-
stalled cost of electricity per kilowatt hour in 1978 at $5 a kilowatt
hour, down to about 22, 23 cents a kilowatt hour today. And it as-
sumes annual production growth of 35 percent and an 18 percent
learning-curve for photovoltaics, cost based on an 18 percent capac-
ity factor and a 7 percent discount rate. So you can see that it is
almost like a Moore’s law of photovoltaics, and it keeps moving in-
exorably lower in terms of its costs. And they project that by the
year 2020, it will be at the cost of coal, if not sooner. Mr. Fulton
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and others have pointed that out. It could be sooner. And, that once
you hit the cost of coal, it could almost, by 2020, because of the de-
veloping world and their need to install new energy technologies,
could become 7 percent of all electricity generation in the planet.

Now, again, you have to have a little bit of vision here on this
subject, because when we were basically moving over the spectrum
for the third, fourth, fifth, and sixth cellphone license, our goal was
of course not just to lower the price here in America, but to create
a new global industry. Who would think that in 2010 there would
be cellphones in villages of Africa and Asia and South America that
would be the markets?

Well, you first have to have a policy that develops the products
that can then open up these markets, and these countries could
jump the wire-line revolution and go right to cellphones, which is
what happened.

Well, the same thing can happen here with photovoltaics. You
don’t have to build out that entire electricity grid. So that is kind
of the vision.

Do any of you want to comment on—this is Professor Emanuel
Sachs at MIT. He is the guy who developed the technology that
was used by Evergreen Solar Company. And now this new tech-
nology, he believes, is 40 percent more efficient than previous tech-
nology, dramatically more efficient than even is Evergreen photo-
voltaic technology.

Does anyone want to comment on this vision and where we can
go and how we can have a domestic production capacity rather
than inevitably importing it from China?

Mr. Fulton.

Mr. FuLTON. It might sound technical, but I think you can even
make it look more aggressive than that, because

Mr. MARKEY. He is too conservative in terms of this revolution.

Mr. FULTON. There is in particular something that the German
Environment Ministry, when they were looking at how much the
entire cost, they did something called the “effect of the merit-order
run of a load curve of electricity.” So what they talked about was
the fact that solar PV comes in at the peak load when gas peak
is usually running, and gas peak is the most expensive form of
electricity on the grid. Normally we look at average cost. But if you
look at the gas peakers, if you replace the gas peakers, then you
have a very big effect.

Now, the German Environment Ministry estimated that the
whole of the feed-in tariff was entirely paid for by the cost of re-
placing the gas peak

Mr. MARKEY. What is a feed?

Mr. FULTON. In simple terms it says—it is a standard offer docu-
ment, about two pages long.

Mr. MARKEY. It is a stand off document? I just asked you to
please explain it in English and you said stand off.

Mr. FULTON. A standard offer. So what it means is that everyone
gets the same bit of paper in front of them; whether you are a util-
ity or an independent power producer or whoever you are, you get
a two-page document. You know what you are getting, what tariff
you are getting. So essentially the tariffs are set by the govern-
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ment, but in consultation with the market in terms of costs. They
are reviewed.

And in the German system, there is a digression over time, and
the digression is actually targeted at what they believe will be grid
parity. Therefore, the signal that is given to the industry: You had
better be off that curve, because we are not paying you to get off
the curve; we are paying you to get on the curve. And that is why
I call them incentives of scale.

There is a strong signal, this is a temporary incentive to get to
scale, get your costs down, and they try to influence the direction
of the digression of the cost curve.

Mr. MARKEY. Does this tell us, Mr. Fulton, that we had better
have a strategy?

Mr. FuLToN. That is what I think I said.

Mr. MARKEY. To reduce these technologies here? Because once
something hits 7 percent of global energy electricity, once some-
thing reaches 7 percent of global electricity production, that is a
great economic opportunity. And it will only grow as each year goes

And right now, in your opinion, you know, do we have a program
in place that will keep these companies here in the United States,
given the fact—here is the interesting thing: that last year 45 per-
cent of the solar technology in the world was produced in China
and they exported 95 percent of it. They did not deploy it in China.
They exported 95 percent of it. So this gets to the U.S. Trade Rep-
resentative, this gets to what the steelworkers are talking about.
This gets to whether or not we have an aggressive enough across-
the-board strategy to make sure that we are protecting our own po-
tential domestic production capacity here so that it winds up with
Americans with these jobs. Could you expand on that?

Mr. FULTON. Very briefly. I think I said the next 5 years I think
are very important for the grid parities on solar and wind. And es-
sentially this is when industries are being built right now. And you
know, as I said, we feel that U.S. policy lacks TLC at the moment
and therefore we could see more done.

Mr. MARKEY. TLC, again, stands for?

Mr. FUuLTON. Transparency, Longevity, and Certainty.

Mr. MARKEY. Dr. Viswanathan.

Mr. ViSWANATHAN. This is one of our favorite charts. You are ex-
actly right, it is Moore’s law for photovoltaics. It is the fundamental
thesis on which we invest in solar, which is a significant portion
of our portfolio.

The point I would make is, you are exactly right. Basically, we
are very close to grid parity, “very close” being the next few years.
If we have the right incentives, we will get there in the U.S. And
we are at that stage when this is where the incentives kick in. It
is in the labs, it is going into deployment. If we don’t have those
incentives, what will happen is you will have lines coming from all
of those points, and they are going to go to different countries—
China, Taiwan, Korea. And that is what is scary.

Having said that, this chart—if you show it to our competitors
globally—scares them, because they cannot come down that curve.
They can only come down in certain ways because they fundamen-
tally—that, from 1978 to today, is innovation.



51

Mr. MARKEY. And that is America.

Mr. VISWANATHAN. And that is America.

Mr. MARKEY. This is our innovation.

Mr. VISWANATHAN. Exactly.

Mr. MARKEY. These are the breakthroughs made largely in the
United States. So here we are, the innovators, creating these huge
technological breakthrough historical moments, and the other coun-
tries are taking note of it, putting in place policies, some of them
protectionist, so that they can capture the opportunity that we cre-
ated out of our universities.

Mr. VISWANATHAN. And to build on what Mr. Fulton said and
also a response to Mr. Cleaver’s question, the incentives we are not
saying is permanent. It is a few years until we get into that large
orange-red band, and then grid parity takes off and you don’t need
the incentives. So I think that is the fundamental tenet that needs
to be reinforced over and over.

Mr. MARKEY. And by the way, let me just say this. There were
huge subsidies that had to be built into the system in order to
build an electricity grid in the United States, especially out to rural
America. It was subsidized. It was largely subsidized by urban
Americans taking care of suburban and rural Americans. In tele-
communications there was a huge subsidy program so we could
have a telecommunications program in the United States, and it
was largely subsidized by urban Americans who subsidized subur-
ban and rural Americans so they could have the same phone serv-
ice that those in the cities had. But it was a huge multi-multibil-
lion-dollar subsidy—that still continues to this day, by the way,
still continues the subsidy, of rural America for telecommuni-
cations, for example.

So I think people are kidding themselves if they think there
hasn’t been an ongoing industrial policy in the United States to en-
sure that the electricity, the solar I mean, and the telecommuni-
cations revolution was available. It still exists. It is multibillions
per year.

So then when we turn to this new technology revolution, the
crocodile tears come down from, in many instances, the very com-
panies that got subsidized to be created, in the way that the tele-
communications companies didn’t want a third, fourth, fifth, and
six license to be put out there, in the same way that the existing
companies are saying, “Why would we want broadband? We al-
ready have a monopoly. We already have all the customers that
exist in America. Why would we want other independent compa-
nies?” And hundreds of them moved into this space once we had
this broadband revolution. Why would we want those people in as
well?

So we have to work it through in order to explain to the Amer-
ican people that there are millions of jobs here that we can create
in the United States, because technology always triumphs. Tech-
nology always triumphs. This is going to happen. It is only a ques-
tion of whether we as a country are going to start out where we
are going to be forced to wind up anyway, in terms of the importa-
tion of these technologies into our country, or the development, the
creation of the jobs here in the United States that will then export
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them to other countries in the world. That is the only question. Not
whether or not there is a Moore’s law in solar. There is.

Are we going to have a plan to capture it here for our country?
Mr. Carbone.

Mr. CARBONE. Yes. I was just going to say that similar laws were
applied in the wind business as well. If you wind the clocks back
30 years, you see a similar curve. We took advantage, at least in
the early part of this past decade, of the scale that was produced
in Europe here in the U.S. in terms of bringing that price of wind
power through the price of wind turbines, which was the main
driver in the cost models.

Mr. MARKEY. By the way, if you have that chart, I would like to
use that as well. If you have a similar chart to that in wind, I
would like to use that as well, just so that people can see the inex-
orable inevitability of the triumph of technology, and whether or
not we—rather than being in denial of whether or not this is going
to happen. And we understand why the Koch brothers and Tesoro
and Valero are. Okay?

But whether or not—Adlai Stevenson, someone said to him,
“Every thinking voter is with you.” And he said, “Yeah, but I need
a majority.” And the way you need to get a majority is we have
hearings like this. We have a big public debate. So to a certain ex-
tent this California referendum is a great opportunity for us as
well. Let’s have this debate. Let’s see where California wants to be.
And let’s also, though, show who is on the other side of the debate,
because they are clearly looking at history in a rear-view mirror.

Mr. Carbone, please continue.

Mr. CARBONE. Just to finish. I think we fully agree, it is tech-
nology that will continue to drive us down that curve. Unfortu-
nately, the wind business, a lot of the innovations were not born
here. But today they are. And my company in particular is taking
a different approach with the technology in order to defer the
drive-down of the cost of energy. It is just—and it is all technology.

Mr. MARKEY. But America is now catching up in innovation in
wind.

Mr. CARBONE. Absolutely.

Mr. MARKEY. Mr. Liebreich.

Mr. LIEBREICH. First of all, a couple examples just to confirm
this is not an academic exercise, this is real. Italy is pretty much
where at the moment, this year or next, the cost of solar in the
sunnier parts in the south of Italy will be parity with the retail
price of electricity. So in Italy you get to the point where if you
want to put an air-conditioning unit in, you should generate the
electricity from photovoltaic on your own roof. California, perhaps
a few years—this is without subsidy—California, perhaps a few
years behind, but not far.

Mr. MARKEY. And what is the difference between retail and
wholesale price for solar?

Mr. LIEBREICH. Well, the price at the moment is absolutely accu-
rate on that chart. It is about 22 cents per kilowatt hour. It de-
pends how sunny and so on. Italy has very high daytime electricity
costs and good sun; therefore, it will get that amongst the first lo-
cations. Obviously, wholesale is different. If you are generating
electricity and then putting it into the grid, then you are competing
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with the coal-fired power station or the gas-fired power station, and
then you have to get to a lower price, which is shown on the chart.

Mr. MARKEY. So if you are a Texas oil refiner, it is very sunny
in Texas; it is very sunny at Fort Huachuca, Arizona; it is very
sunny in Florida. Or those ads are going to start to run again,
where a bad day in Florida in winter is when one cloud goes by.
So they advertise all the sun there, and there is a lot more sun
there than in Italy or Germany. So

Mr. LIEBREICH. There are lower electricity prices though.

Mr. MARKEY. Excuse me?

Mr. LIEBREICH. Italy is going to get there first because of slightly
higher daytime electricity prices, which also matter.

Mr. MARKEY. But if you are an oil refiner in Texas that really
wants to just continue to bring in oil from OPEC to refine, all that
sun in Texas, it is going to be scary every day you go out and you
have to put on sun protection. And you are an oil refiner in Texas?
It has got to be a little bit—you have to be a little bit apprehensive,
not only about your own personal health but the health of your fu-
ture in terms of these competitive industries that—you have to go
to California to slow it down or kill it first, before this epidemic of
new energy technologies reaches Texas in its full-blown, market-
based form that no longer needs subsidies in 5 or 10 years because
you have now created a complete market for it. Do you agree with
that?

Mr. LIEBREICH. Well, it should be scary, because the combination
of solar with electric vehicles or plug-in hybrids is a real large-scale
threat to the current way of doing business, and so it should be.
I do want to raise one other——

Mr. MARKEY. You are saying that because 70 percent of all of the
oil which we consume in America goes into gasoline tanks, that
these oil refiners have a stake in making sure we don’t have a
plug-in hybrid and an all-electric vehicle revolution, because they
could be using solar- and wind-generated electricity to power these
vehicles and tell OPEC we don’t need their oil any more than we
need their sand.

But that wouldn’t require oil to be imported from these countries
into refiners in America and reduce our dependence upon imported
oil, change our national security status in terms of where we im-
port this oil from, and the funding that we give to these countries
and other countries.

So there is a huge national security element that goes to the cre-
ation of a domestic renewable energy industry that then is pro-
viding the lower cost electricity for the plug-in hybrids and all-elec-
tric vehicles that we are using.

Mr. LieBREICH. Indeed. I saw an interview with the Saudi Oil
Minister who was asked about alternative energy and whether he
considers the drive towards clean energy as a threat. And his re-
sponse was to say, “No, we are absolutely happy for it to happen,
because it will never in any way threaten anything we do essen-
tially.” And I just thought, well, that is spoken like somebody who
hasn’t seen the chart and the trends.

Mr. MARKEY. You would think that a country that is sunny 99
percent of the time—Saudi Arabia—of the times that it is not the
middle of the night.




54

Did you ever see Lawrence of Arabia and poor Lawrence is out
there in the middle of the desert? It is very windy in the middle
of the night, apparently, over there in Saudi Arabia in the desert.
So you would think it would be a country that would have some
insight into the power of solar and wind, but they continue to fi-
nance, in fact, questions about climate change and questions about
the need to move in this direction as well. Although they could be
the leaders, in fact, in the development of that technology. But they
are not unlike their oil refining brethren here in Texas that is
going to try to slow down this domestic revolution.

Mr. LIEBREICH. Could I, if I may, comment on one other aspect
of this global race which this raises? And that is, there is a caveat
around how we go for those manufacturing jobs. And if you go back
to the analogy of the telecoms industry, which was an enormously
successful industry and created jobs through your efforts and the
efforts of others in creating the frameworks, we do import almost
all of our mobile phones. The manufacturing is not generally do-
mestic U.S., but the license, the technology, the value add, very
much is. And we have an analogous situation where those innova-
tions, many of which were here in the U.S., are embedded in a lot
of the technology that is coming out of China and other parts of
the world.

So I would just urge caution about seeing success as whether we
manufacture cells in the U.S., yes or no, because our research
shows just how integrated the supply chain, the technology licens-
ing, the financing, the search for talent, managerial talent and so
on, it is very, very integrated. And the number one challenge for
the shift to clean energy is to keep going down that curve, which
requires all countries to be progressing and playing to their
strengths.

And so I think, particularly given the drum beat of concern about
China, about its exchange rate, about its potentially illegal support
of its industry, what we mustn’t allow to happen is for that to turn
into a tit-for-tat trade war in this sector.

Mr. MARKEY. I agree with that.

Mr. LIEBREICH. And so that is my caveat, because it is important
that we use their cheap manufacturing where that is appropriate.

Mr. MARKEY. But you also agree that we shouldn’t be Uncle
Sucker; that we shouldn’t allow them to say—which I think they
are trying to say to us—Why don’t we do this? Why don’t we take
all of these brilliant innovations that you have in solar, and then
allow us, with our very low-cost workforce, to manufacture it, and
together we will save the world, you coming up with the ideas, we
with making the products. And, by the way, in order to ensure that
that is the case, engage in protectionist activity and subsidies that
are questionable under World Trade Organization rules in order to
create that beachhead of manufacturing capacity in our country
that then makes it very difficult for you to compete.

So we clearly don’t want to be left as Uncle Sucker here, invest-
ing in all the research, and then not seeing the jobs in America in
its fair proportion to what it should represent given the investment
that we made as a Nation.

You agree with that, Mr. Liebreich?

Mr. LIEBREICH. I would not disagree with that.
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Mr. MARKEY. Thank you. Mr. Fulton.

Mr. FurtoN. I just think it is interesting that the Lawrence
Livermore Laboratory and the DOE did some research on the per-
centage of the domestic share of turbine costs, and it has risen
from 15 percent in 2006 to 60 percent in 2009. So as we have seen
t}ﬁe U.S. wind industry scale, that has brought manufacturing on
shore.

Now, I think there is no doubt that these incentive programs
have played a strong role there, so I don’t think it is like America
has to lose out here. The data suggests that America has the
wherewithal, it has the companies, it has got some of the biggest
multinational companies in the world, capable of producing the
best technology, and it looks like they are prepared to look at man-
ufacturing it.

Mr. MARKEY. Do you agree with that, Mr. Carbone?

Mr. CARBONE. That is what I said earlier. It is the race, it is the
fight, it is the good fight.

Mr. MARKEY. Mr. Viswanathan, is there any reason the U.S.
should lose their fight?

Mr. VISWANATHAN. There is no reason. And to just build on what
you said earlier, just take a page out of the semiconductor industry.
The innovation was done here. Intel, some of the greatest compa-
nies are here. They have outsourced manufacturing to the fabs in
China and Taiwan. We have ceded nothing in terms of innovation.
All of what is going on in cellphones, videos, et cetera, a lot of that
is emerging. Some of that is coming from Asia, but a lot of that,
the core innovation is coming from here, and that is resulting in
a lot of jobs.

Mr. MARKEY. Mr. Fulton, you contributed to a report published
earlier this month that looked at the claims made by global warm-
ing skeptics regarding the fundamental science of climate change.
First of all, why did Deutsche Bank decide to put out that report?

Mr. FuLTON. Well, that report actually came out of my research
unit so I take responsibility. Deutsche Bank’s name is on our re-
search, but it is. Since I work in an asset management division
that has climate change investment, it would be a means of fidu-
ciary not to check, which is that there is climate change. So to me
it is an absolute necessity to be aware of the science and then
aware of the facts.

And if you have an investment thesis and you are wrong, you
have to change that investment thesis. So we went to Columbia
University, to the climate center there, and we said: We are not
scientists, but we know you well. But could you conduct for us a
very fair and balanced look at these skeptics’ arguments, because
we want to know what is going on in those arguments?

So they were set out in some detail in a 55-page document. And
we asked, Could you give us, as best you could, peer-reviewed an-
swers to that? And that is what they did. And at the end of that,
our conclusion as—we are not scientists, but our conclusion as in-
vestors is we felt comfortable with our investment thesis. There is
still a serious threat from emissions in climate change.

Mr. MARKEY. And how has that approach to the issue, and in-
vestment in climate and clean energy technology as a result,
evolved over the last several years at Deutsche Bank?
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Mr. FULTON. Well, we have at the moment $5 billion under man-
agement related to climate change themes, and that has gone up
and down with the markets. And there is no doubt, since the finan-
cial market crisis hit and since the volatility—and I would say the
volatility in policy, because these are policy-related markets. And
it has been more on hold in terms of not what we are doing, but
in terms of investor perception.

So I think we now are again at a very important crossroad. Be-
cause at the end of the day, as you are pointing out, unless inves-
tors get behind it, where 1s that trillions of dollars coming from?

So we are looking—the markets are doing their best at inno-
vating. We have a private equity group as well. So we are trying
to do our best. Everyone is. But at the end of the day, unless we
have—I am afraid to go back to this TLC structure—then while we
are in that scaled deployment phase, which we are in for the
next

Mr. MARKEY. TLC stands for, again?

Mr. FULTON. Transparency, Longevity, and Certainty. Unless we
have that as investors, the cost of capital is going to remain high
and the uncertainty is going to remain there, and you won’t see the
adequate flows that you are going to need to really get there. So
I think at the moment a lot of us are saying, okay, let’s see how
policy goes in America in particular in the next few months. I think
it is a very important signal.

Mr. MARKEY. Thank you.

Now, Mr. Liebreich, I have a slide that I would like to put up
for a moment. I don’t believe that you used this one during your
presentation, but I think it is a very interesting one, if we can get
it up on the screen here.

Could you explain briefly what we are looking at? I think this is
the one that says that U.S. wind manufacturing supply is projected
to ramp up to 14,000 to 15,000 megawatts per year over the next
couple of years but projected demand falls way short of that.

Could you put that up on the screen, please?

Please, could you talk about that a little bit?

Mr. LIEBREICH. Yes. Certainly. Thank you very much. So this is
output from our wind team. The years up until 2009 are historic;
2010 is our estimated out-turn for this year.

Mr. MARKEY. There is a downturn this year in wind?

Mr. LIEBREICH. There is a downturn. Financing activity, which
I showed in the data that I presented in my prepared statement,
slowed down quite dramatically at the end of 2008 here in the U.S.
and into 2009. And, of course, the build rate drops away sometime
after the financing activity.

What we are seeing in the U.S. is that over the longer period,
froml2005 through till 2008, 2009, was that demand outstripped
supply.

There are a number of reasons for this. There are only two do-
mestic manufacturers, GE and a smaller company called Clipper,
before Nordic Winds’ arrival on the scene, a very welcomed devel-
opment. And the demand that built up through the incentives,
through the programs that were in place, outstripped that supply,
and the supply was partly held back by the lack of what my col-
league Mark Fulton would call TLC.
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The fact that the production tax credit for wind expired every 2
years meant that companies were reluctant to—the European com-
panies, principally, were reluctant to invest here in the U.S. in
order to meet that demand, because there was so much uncertainty
about the use of those assets.

What is happening now is that there is substantial new invest-
ment, and you can see on this chart who is doing the investing.
Now, you can see GE in dark blue and Clipper at the top in light
blue. But the expansion in capacity is coming from Vestas of Den-
mark, Siemens of Germany, Gamesa of Spain, and Nordex of Ger-
many. And they are coming to the U.S. and they are building man-
ufacturing or assembly plants. This is all measured at the end as-
sembly stage.

The issue is, though, that now there is insufficient demand to fill
those plants. So we are moving from a situation of undercapacity,
supply constraint, to overcapacity, which is very good news for the
cost of turbines, which are coming down. We produced the wind
turbine price index, and we are seeing turbine prices coming down
already by around 20 percent from their peaks in 2009. So we are
going into a period where there is going to be a lower level of in-
stallations because of the difficulty of financing in the post-crisis
environment at the same time as

Mr. MARKEY. You are saying that the derivatives-driven financial
meltdown has now had an impact. The fact that we didn’t regulate
derivatives accurately, wisely, inside of the financial system now
has a collateral consequence in terms of now receiving financing for
something that obviously has seen a reduction in the overall cost
of producing this new technology.

Mr. LIEBREICH. Well, I don’t think I mentioned derivatives.

Mr. MARKEY. I just want everyone—when you say the “catas-
trophe”, we know the catastrophe is that unfortunately, around the
world, people were buying derivatives packed with all kinds of very
poorly structured investment vehicles that were not well under-
stood by the global investment community that unfortunately has
come back to haunt all other industries as well.

And I am not sure Tea Party activists fully understand that
counterparties actually don’t have a stake in policing the deriva-
tives global marketplace, since the CEOs of most of these compa-
nies who produced the derivatives don’t even understand what a
derivative is, except that it was a center of economic profit for
them.

But ultimately the bubble bust, and it is having an impact in
other economic areas as well. I only say that just to point out—I
was the chairman over Wall Street for 14 years as well, so I bring
that knowledge in, as well as telecom from the 1990s, just to add
it in as an extra factor of what the consequences are of turning a
blind eye to things that were completely knowable in terms of the
impact that derivatives and subprime mortgages would have upon
not only ours, but the global economy. So I just throw that in as
an editorial comment.

Mr. Liebreich.

Mr. LIEBREICH. So there was a crisis.

Mr. MARKEY. There was a crisis.
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Mr. LIEBREICH. And it did have a substantial impact on this sec-
tor, and the sector is still suffering from that. If you step away
from the various support mechanisms, the availability of capital is
much reduced, and the cost of capital in the private markets, the
debt markets, the equity markets, remains stubbornly high even
now, 2 years after.

And so that is why there is such a focus on programs like the
cash grants, because it is impossible otherwise to get the same
level of projects financed. Some projects will get financed, but there
is a chunk that will not happen without the continuance of some
of these programs here in the U.S.

And what we are seeing here in terms of the dotted line that you
see on the chart, which is the line of demand, that is on the as-
sumption that the cash grants continue in place, the Recovery Act
cash grants continue in place. We will see a bad year this year, a
drop to 6 gigawatts of installation, and then bouncing back some-
what. But that bounce-back is in jeopardy if those grants are not
continued.

Mr. MARKEY. So you want a continuation of the grant programs,
the loan programs, the tax programs that are on the books. And
would you also want a national renewable electricity standard to
be put on the books, so that you have a belt-and-suspenders pro-
gram where there is a policy that is established, combined within
the financing programs that are put in place that help to facilitate
the installation of the renewable energy sources that create a much
more—TLC stands for what again?

Mr. FULTON. Transparency, Longevity, and Certainty.

Mr. MARKEY. Longevity and certainty for the investment commu-
nity, right? So that is really what we are trying to do here.

I have to keep repeating that in English, because we are going
to have a big public debate in the United States, and TLC means
something completely different than what you mean it to mean. It
means more the way Aretha Franklin used it in the song Respect.
So TLC means something else.

Mr. FULTON. We sort of hope people might relate to it.

Mr. MARKEY. Right. They should. But it is the TLC for the re-
newable industry, but it includes the grants, the loans, plus the
policy that is put in place that creates an environment where they
get a lot of TLC, right? But it has to be continuous, there has to
be some longevity, and there has to be some predictability to it.

Mr. Liebreich.

Mr. LIEBREICH. So when you say “we,” we, one, we are an infor-
mation provider so we don’t—that have used that approach. But
certainly the industry and our clients would be 100 percent behind
the push for transparency and longevity.

Mr. MARKEY. Mr. Viswanathan, you are a financer.

Mr. VISWANATHAN. Yes.

Mr. MARKEY. You provide the money.

Mr. VISWANATHAN. Yes.

The CHAIRMAN. So, lay out for us what you need to see put in
place so that we have this more predictable investment climate
that leads to the reduction in cost and ultimately withdrawal of the
need to have the public financing programs be put in place.
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Mr. VISWANATHAN. Certainly. I think exactly what you had said,
Mr. Markey. We would like a continuation of these programs, 48(c),
1603. We would like the 48(c) also to be refundable, as Mr. Carbone
said, especially given a lot of these innovations are happening in
startups that are starved for cash and we need to incentivize them.

I think the loan guarantee program has been very successful and
there is a lot of good coming out of it. We need to have that in
place.

We need to have a national electricity standard and energy effi-
ciency standard. If you look at some of our peers across the globe,
in China they have multiple of these incentives. They have a stim-
ulus for clean energy, they have a renewable energy standard, they
have a feed-in tariff, they have an energy development fund. All of
these things are going to be very, very helpful as we build that
clean-tech economy.

The CHAIRMAN. But your firm is still putting up billions of dol-
lars in the clean energy sector. Why is that, if you see all these pes-
simistic signs on the road as well? Why are you still investing so
many new billions of dollars into the clean energy sector?

Mr. VISWANATHAN. Well, that is a very good question. There are
two ways to answer it. Because we fundamentally believe in all of
the things you said in terms of your chart. Having said that, if all
of these stop, you will see investment dry up from our community,
because we cannot do it ourselves.

The scale that is needed is so massive that you will see innova-
tion dollars dry up, and then that will have a spiraling effect on
the actual innovation that is trying to get to market.

The CHAIRMAN. Okay. Now, could we pull up Mr. Liebreich’s
slide number 9, please, so that we could have a little bit of discus-
sion about that.

So this is Venture Capital new investment in clean energy by
sector, the top 15 countries. The United States is in the lead, look-
ing over at its shoulder at number 2, 3, 4, 5 and 6 in the world.
That is a reason to be optimistic.

Mr. Carbone, can you take a look at that chart and tell us why
that is happening, and are you optimistic that it can continue?

Mr. CARBONE. Well, while Michael provides information and Ravi
provides the money, we initially consume the money but we hope
to make the money as well.

The CHAIRMAN. Great.

Mr. CARBONE. Yes, I would have to say, and we showed in our
chart as well, that this money is for the most part financing inno-
vation and technology development, and a lot of those early stage
startup companies are actually starting here in the U.S. And actu-
ally our company is one of them, and Mr. Viswanathan is actually
one of the investors in our company as well.

We initially were invested in by U.K. and European-based inves-
tors, and just recently in the rounds of financing we did late last
year, we were able to attract investment from the U.S. community
and actually establish ourselves here in the U.S. So we are part of
that, somewhere, a small part, but part of that top bar on this
chart.

The CHAIRMAN. Thank you.
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So, Mr. Liebreich, thank you so much for providing these great
graphs. It is very, very important for us to understand it.

Mr. Fulton, last month your colleague at Deutsche Bank, Kevin
Parker, was quoted in a Reuters article. Here is what he said.
“They are asleep at the wheel on climate change, asleep at the
wheel on job growth, asleep at the wheel on this industrial revolu-
tion taking place in the industry. You just throw up your hands
and say, we are going to take our money elsewhere.

Now, this is your company’s global head of asset management.
Can you give us some context here, what Mr. Parker was talking
about? This is testimony ultimately before the United States Sen-
ate as they were trying to pass a climate and clean energy bill that
ultimately was stopped by, I hate to say it, but it is basically the
oil Senators from Oklahoma and the coal Senators from Kentucky,
the Republicans that basically just stop it over there. So, again, we
continue to have this tension that exists.

Can you talk a little bit about what Mr. Parker was making ref-
erence to?

Mr. FuLToN. Well, I can’t talk for him directly, but I think as I
understand it, what we are saying, what he is saying and what I
believe is that it is very simple. The U.S. Congress has not passed
anything this year and it has been an important year. So that is
just a fact. We don’t have a climate or energy bill coming out into
law, so, as I say, that is just fact.

In terms of capital deployment, again, I think the point is that
particularly in the longer term, where is capital going to go in the
next 5 to 10 years? And unless the United States has this policy
package and structure that is going to encourage that flow, it is not
going to take place.

The CHAIRMAN. It is not going to take place. Now, I understand
that none of you are international trade lawyers, but I would like
to get your views on the United Steelworkers petition to the U.S.
Trade Representative regarding China’s violations of trade rules in
the clean energy sector.

As I mentioned in my testimony, I believe that we very much
need a climate of intense Darwinian paranoia inducing competition
in the renewable energy sector so that we can drive down the cost
of each of these technologies as quickly as possible. But if China
is violating international trade laws, our domestic workers and do-
mestic industry as a whole are put at an obvious disadvantage.

I would like to ask each of you how important this issue is in
terms of leveling the playing field so that all countries feel that
they have a stake in this competition to create a manufacturing
sector that induces the paranoia that lowers the cost for production
as quickly as possible.

Mr. Fulton, and right across, you can each disclaim any knowl-
edge of international trade law.

Mr. FULTON. Yes, indeed I do disclaim any knowledge of inter-
national trade law and obviously would make the point that we
have to wait and see what is determined in that situation.

I would make one comment about China’s policy. It is very com-
prehensive. We have heard from other participants. They are tack-
ling this issue at many, many levels. We even note that they will
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%%Ve been talking about looking at carbon markets domestically in
ina.

So one thing I would say is I think sometimes people say the
Chinese may not be doing anything. Well, the Chinese are certainly
taking action here. The question is if it happens to be contravening
WTO, which I don’t know, then that is up to the WTO.

The CHAIRMAN. Mr. Carbone.

Mr. CARBONE. Yes, my knowledge on the situation isn’t entirely
what it should be, what you would like to have. But I think there
is a relationship, we discussed some of it here earlier, between
technology development, manufacturing, the financing of it and the
deployment of it.

I am not sure, because I haven’t educated myself enough to real-
ly understand what the U.S. steelworkers are trying to accomplish
1e’llnd what in particular technologies are they really trying to tackle

ere.

The CHAIRMAN. Thank you.

Mr. Viswanathan.

Mr. VISWANATHAN. Yes, I would build on what you said about
leveling the playing field, and that is what this whole discussion
has been. A lot of it has been around incentives and spurring that
innovation. But the flip side of that is making sure we have policies
where if there are trade violations, we figure out what it is and
make sure we have policies so globally no country can arbitrage the
system to get away with it.

The CHAIRMAN. Mr. Liebreich.

Mr. LIEBREICH. Again, I will make the caveat that I am not an
international trade lawyer. But on the economics of it, I think that
first of all, the big opportunity for U.S. wind turbine manufacturers
is not exporting to China. Likewise, I suspect that Chinese manu-
facturers are going to find it easier to export to some of the other
markets where their technology might be more appropriate. So
their technology is not as productive, the yields are not as high and
SO on.

I was recently in Brazil and came across a number of representa-
tives of Chinese wind turbine manufacturers. So the battle between
U.S. wind technology and Chinese wind technology might well be
happening elsewhere in the world.

I think in terms of the case, if you look at some of those ele-
ments, it will be very difficult, without knowing, without claiming
to be a lawyer, very difficult to prevail in terms of cheap loans and
so on. It is hard to distinguish some of those programs from some
of the programs here.

One element of what China is doing gives me great cause for eco-
nomic concern, and that is anything to do with restricting the ex-
port of rare Earth minerals has to achieve a different status of at-
tention, I believe, from all of the normal trade law and trade—the
tit-for-tat and the to-and-fro around trade. We can deal with that
through WTO.

Rare Earth minerals are different because there are no other
substantial sources on this planet that have been developed, that
have been found.

The CHAIRMAN. Outside of China. Which minerals are you refer-
ring to?
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Mr. LIEBREICH. We are talking about some of the exotic dyspro-
sium and some of the doping minerals that you need to make per-
manent magnets in some of the solar technologies, and the perma-
nent magnets that go into the most advanced sorts of wind tur-
bines to reduce their weight and increase their power outputs.

These are essential technologies also around the smart grid. We
are not going to have a smart grid without rare Earth minerals.
So I think that we should be prioritizing, ensuring that there is a
global and open market for these minerals, perhaps over some of
the more eye-catching issues around cheap loans where one can get
into an argument about who is doing what to whom and take our
eye off the ball.

The CHAIRMAN. So you are saying that we need to ensure the
raw materials are there so that other countries have the capacity
to participate in this global competition, because the denial of ac-
cess to the rare materials makes it impossible, really, for a level
playing field to be created.

Mr. LiEBREICH. Indeed. If the manufacturers in the rest of the
world can’t have access to the rare Earth minerals or the products
that they go into, the magnets and so on, then it is going to put
those countries at a very, very substantial disadvantage.

The CHAIRMAN. Yet the Department of Energy is actually consid-
ering loan guarantees for U.S. rare Earth production, which is
something that I also think is very important; that we begin to rec-
ognize that as something that should be specially focused upon in
terms of rare Earth minerals here in the United States and the ex-
tent to which we are also financing that development as well.

Mr. Liebreich, could you put the Recovery Act in context for us
a little bit? How important was that legislation last February of
2009 in making sure that we did not see a precipitous drop-off, al-
most catastrophic in terms of the deployment of wind and solar and
geothermal and biomass technologies in the United States?

Mr. LiEBREICH. Well, there are two parts to that answer. The big
part to the answer is that it played a very substantial role, and had
that act not been passed, we would not see the level of installations
and also the level of factory openings and job creation that we are
seeing now.

The caveat, the small part of the answer is that there was actu-
ally a period where the industry was actually waiting, because they
were waiting for that act to be first passed and then for it to be
clarified and so on. So the stimulus for a period acted as an anti-
stimulus. And I say that only because we are through that period
and I say it only for the record that it was actually a difficult pe-
riod. We saw the end of 2008, the beginning of 2009, a drop that
is perhaps more precipitous as companies waited to see whether
they would qualify, what the detailed rules would be.

The CHAIRMAN. What did it mean for you, Mr. Carbone, that the
stimulus bill passed?

Mr. CARBONE. Actually little this year, but a lot next year, if we
get it passed.

The CHAIRMAN. A lot next year. So it is giving you an investment
climate.

Mr. CARBONE. Absolutely. We have customers lined up, actually
TLC, who are looking for that certainty.
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The CHAIRMAN. TLC stands for?

Mr. CARBONE. Transparency, Longevity and Certainty.

The CHAIRMAN. Got it. Thank you.

Let me finally move to this question of the renewable electricity
standard. We have to live here in Congress in an acronym-free
world because we are trying to talk to all of these people that Mr.
Liebreich says if they get all the information, you know, in a di-
gestible form, they will make the right decision. But part of our re-
sponsibility is to be the translators out of the world of experts.

There is no such thing as a congressional expert compared to real
experts. It is an oxymoron, like jumbo shrimp or Salt Lake City
nightlife. There is no such thing as a congressional expert, except
to the extent we help to translate it into English and other lan-
guages spoken in the United States that help to ensure that voters
understand what exactly is at stake.

So, in terms of a renewable electricity standard, how important
do each of you believe that is for a long-term TLC for all of these
technologies that you are talking about?

We will go with you first, Mr. Liebreich.

Mr. LIEBREICH. Sir, I think an aggressive renewable industry
standard in terms of its ambition and also in terms of its penalties
for non-achievement could be the single most important long-term
factor in the development of the market here in the U.S.

But I do say that it has to be ambitious, not something that is
easily achieved. The good things in life tend to be hard to achieve.
And if it doesn’t spur changes in investment practices and so on,
then it is not going to be substantial. So, ambitious in scale, and
with penalties that are meaningful.

In other words, of the various companies, utilities can’t simply
pay the penalty and go on with business as usual. That, in place
over a long period, setting a long-term target, would be very impor-
tant.

The single critical thing that has to happen, whether it is
through a feed-in tariff, whether it is through a portfolio standard,
whether it is through any other mechanism, is that it has to create
demand.

We are not going to win this simply by working on the supply
side. We have got to have demand so that the companies that are
being financed and that are producing the technologies know that
they will be able to sell and get revenues here in the U.S., not just
that it will be cheap just to open a factory, but there is somebody
to sell the products from.

So I think it is critically important. The States have shown great
leadership in moving ahead with their own renewable energy
standards. As I mentioned, 30 States have got some sort of stand-
ard. And a national standard which builds on that, which goes be-
yond that, would be very, very helpful.

The CHAIRMAN. As you know, maybe I am going to inform you
of this, but on June 26, 2009, inside of the Waxman-Markey bill,
was language, my language actually, that created a 15 percent re-
newable electricity standard by the year 2020 in the United States
for all 50 States, not for 30 States, and another 5 percent that
would have to be extracted by the utilities in new energy effi-
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ciencies, in the way in which they generate electricity. So it would
be 20 percent by 2020.

Would that meet your standard for challenging the system?

Mr. LIEBREICH. It would most certainly help, there is no ques-
tion. My own view is if you look at those cost curves, one should
err on the side of being aggressive and ambitious.

The CHAIRMAN. What I am saying to you is if they are all right
and that curve is just going to continue, adding in 20 more States,
setting that goal, we will probably beat that anyway just because
of the market that we open up? So while you are right, AT&T testi-
fied before Congress in 1981 that 1 million people would have cell
phones in the United States in the year 2000. One million. A big
goal for AT&T, as a monopoly.

But as I was moving over the third, fourth, fifth and sixth spec-
trum license, I wasn’t going to predict that everyone would have
two devices in their pocket by 2010, and children would have their
own little devices as well that they could be walking around with.
But I kind of have confidence that technology ultimately triumphs,
and once you set this larger goal, actually it will probably be ex-
ceeded; as long as you set something that was reasonable, that peo-
ple will go over it.

Anyway, that is just the way I view it, given my experience in
the cable, satellite, and telecom sector, and I think that is what
will happen if we can get something passed.

Do you agree with that, Dr. Viswanathan?

Mr. VISWANATHAN. I agree very much with that. As Mr. Fulton
said, 30 States have it now, but those policies are in danger unless
the Federal Government adopts a national standard. So I am very
much in favor of that.

The CHAIRMAN. Yes. They are in danger, of course, because oil
refiners in Texas, if they win in California, they are going to go
State by State.

Mr. VISWANATHAN. Exactly.

The CHAIRMAN. And they will be on a path of destruction for a
renewable energy policy being in place in those States. There is no
question about it. So we have to win in California.

Mr. Carbone.

Mr. CARBONE. Number one on my list, Congressman, I am not
sure I would argue whether it should be 15 percent or 17 percent
or 18 percent, I think it should be now. It really should be now.
And then we can get ourselves out of production tax credits, invest-
ment tax credits and other things as we get the incentive to scale.
It is more important that we do it now.

The CHAIRMAN. Thank you. I am with you.

Mr. Fulton.

Mr. FuLTON. Yes. Yes, well, particularly I echo Michael’s point
that it should be ambitious, and if it is going to stand alone it has
to have enforcement and penalty on it or else, again, you need this
whole structure underneath it of incentives. So you can do it in dif-
ferent formats.

The other point I would make is that at a technical level, a na-
tional REC market, renewable energy credit market, is probably
more efficient than a pure State-based one. So it has actually a
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technical side to it. When you go and talk to the guys that are ac-
tually trading these RECs, they actually like a national standard.

The CHAIRMAN. Thank you. And here is the perverse position
that we are in; the Edison Electrical Institute signed off on that
standard in that bill on June 26th, 2009. So that is where Amer-
ican public policy is right now, trapped over in the Senate, with a
minority of Senators coming from and representing the perspective
of oil and coal from Kentucky and Oklahoma, kind of denying the
rest of this country this revolution, while we were still funding in
this bill, by the way, $60 billion for carbon capture and sequestra-
tion, research development and deployment.

Sixty billion dollars in the bill, so that the older industries could
move along as well as part of this clean energy revolution. So it
wasn’t as though it was just all one side, it was going to be a com-
prehensive all-of-the-above strategy.

So we are going to wrap up the hearing right here, and we are
going to ask each of you to give us the 1 minute you want the
American public to remember from your presentation as we go for-
ward on this clean energy debate here in the United States.

We are going to go in reverse order of the original testimony so
that you can each give us your summary.

So we will begin with you, Mr. Fulton. Again, if you could move
over to that microphone, we would very much appreciate it.

Mr. FULTON. Again, we would say that creating transparency,
longevity, and certainty in policy structures is crucial to creating
a new clean and green energy sector which will stand the United
States in great stead in the long run. And in doing that, at the mo-
ment there is a lot of discussion about national renewable elec-
tricity standards, about extending the incentives coming out of the
stimulus package. And all of these should be looked at very care-
fully at the moment, because this is a critical moment.

The United States needs to get on the job in the next 5 years.
This is when the cost curves are falling. This is when the manufac-
turing and the industries are being created.

The CHAIRMAN. Thank you. Mr. Carbone.

Mr. CARBONE. Yes, thank you. Look, we are an early-stage com-
pany and we will require some support. We have very supportive
customers and investors. But support in the way of real, near-term,
cash-based incentives like a refundable 48(c) manufacturer’s tax
credit or cash grant in lieu of taxes for our customers or near-term
benefits that will support an early-stage company.

Long-term, renewable electricity standards is really something. It
is a market signal that will absolutely benefit us. We encourage
your bill, the Senate to get on and the President to get on with that
this year.

The CHAIRMAN. Thank you, Mr. Carbone.

Dr. Viswanathan.

Mr. VISWANATHAN. So my firm invests in innovation, and that
has been the hallmark of the United States for decades and it has
led to the creation of massive industries resulting in millions of
jollos. That spilled over into clean tech, which we are very excited
about.

Having said that, we risk losing that competitiveness based on
the commitment and resolve of a lot of the global players, particu-
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larly in Asia. To stem that tide, we absolutely need to have some
of the policies we discussed. And, in your words, Mr. Markey, I
would use “all of the above.”

The CHAIRMAN. Thank you.

Mr. Liebreich.

Mr. LIEBREICH. Sir, I would like to highlight, the world is under-
taking this shift to a lower carbon energy future. This is not some-
thing that is debatable, this is something that is happening, maybe
in the earlier stages, but it is happening.

That shift will be enormously profound. It will echo not just
through the energy industry, but through the sorts of housing, the
sorts of transportation. All industries will be impacted by the shift
to lower carbon energy. And in so doing, it will create an enormous
wealth of new technologies, a wealth of new jobs, and a wealth of
new wealth.

And I think that the U.S. is at a pivotal point where it has to
decide whether it is going to be a price taker for the next century
on energy, or whether it is going to be a price giver, whether it is
going to be leading that revolution or accepting the technologies
from other players. That is what is at stake.

Then finally, I would also like to highlight the importance of
what is happening for investors. By “investors” I don’t just mean
investment banks or asset management companies. I mean every
American who has a 401(k) or who is saving. And that is, that if
you see what is happening in the world in terms of the trends in
clean energy, then inevitably you conclude that it is riskier to in-
vest in fossil fuels than it is to invest in clean energy. The percep-
tion still is the other way around, but the perception is incorrect.

The CHAIRMAN. Thank you, Mr. Liebreich.

Thank each of you for your very important testimony, because we
are at a critical juncture in this clean energy debate. For the last
several years, the opponents of dealing with climate change have
said, “Well, what is China going to do? We shouldn’t do anything
until China moves.” Well, China is moving. China has targeted this
sector. China has a plan.

The United States needs a plan. When the United States has a
plan, the United States wins. If the United States does not have
a plan, we are going to lose. That chart will have China, Germany,
India, country after country, ahead of us in terms of capturing the
full economic benefits of this clean energy revolution. So we really
don’t have a choice.

To use this analogy, that is, the telecommunications sector, the
United States Government had to invest in DARPANET. We had
to put up the money initially. When Al Gore was talking about the
Internet, we actually had to pass a bill here in Congress in 1991
to take DARPANET and to turn it into the Internet. That is what
he was talking about.

It was privatized, but it was a public sector investment to create
it, not only here but globally. It was a plan which the United
States had. And because we had a plan, and because we then
privatized it in 1991, we were able to capture the lion’s share of
the benefits, as long as we then in 1992, 1993, and 1996 passed the
accompanying legislation to make sure it was deployed here in the
United States more rapidly, more quickly, than in other parts of



67

the world, because then the development of the ancillary ideas
would be here as well.

We need a similar plan here in the energy sector. The rest of the
world is moving. If America put a plan in place, which is what the
Waxman-Markey bill was, a green energy bank, a renewable elec-
tricity standard, a 50 percent improvement in the efficiency of all
new buildings by 2016, a dramatic increase in the appliance effi-
ciency standards in our country, it would incentivize our own coun-
try to make the breakthroughs. Sixty billion dollars in carbon cap-
ture and sequestration for research, development and deployment.

We would be the leader. We would be exporting. We would be the
price maker, not the price taker. We would be telling the rest of
the world, here it is. If you want it, let’s have a negotiation over
how we share it with you. Instead, we are now confronted with real
plans, some of them borderline legal, that have been put in place
in other countries, so that they are able to get the lion’s share.

So I agree with all of you. We need a national renewable elec-
tricity standard. We have to put on the books, on a permanent
basis, these incentives—the tax, the loans, the other programs—so
that over a period of time we create the industries. Then we can
pull away the incentives because they have reached grid parity.
Then they don’t need the government anymore. They are off and
running and our private sector has been the winner.

So, in the same way that we deployed telephone service across
America, we deployed electricity service across the country, we in-
vested in the Internet in the early years with government money,
you can then pull away. You don’t have to do it any longer. Be-
cause those people who want to be millionaires and billionaires
move in, and they are going to move a lot faster than the govern-
ment would ever move.

Whoever makes that breakthrough in photovoltaic will become
the wealthiest person on the planet. They will dwarf Bill Gates.
They will dwarf other billionaires. That is a lot of electricity for a
lot of people around the planet. It is a race to be the wealthiest
person on the planet.

We have to have a strategy so the names come from the United
States. That is our goal. Some of them are sitting at this table. And
that is who they want to be, the people who ultimately, from the
planning, from the financing, then make this stuff and get rich.
That is what it should be all about.

Right now, my goal, Henry Waxman’s goal, Nancy Pelosi’s goal,
is to create a whole new generation of millionaires and billionaires
in our country. And what we are going to need is the venture cap-
ital, the banking industry, the technology sector, to get into this
fight. They have to get on the playing field. We cannot have Texas
oil refineries defining the fight. We need these other industries
that are the beneficiaries.

We need the future billionaires to get into this, the people who
believe in the technology sector, so that we have a level playing
field politically, because we are quite confident that our vision is
correct.

Let me just say again, it is not that we leave behind coal, that
we leave behind oil, because we make the investment in them as
well to ensure that they become a cleaner set of technologies as
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well. We need all of the above. That is what our plan has to be,
and then America will win, looking over its shoulder at number
two and three in the world. Thank you all so much for your partici-
pation today.

I have a report and a letter on clean energy investment prepared
by the accounting firm of Ernst & Young that I would like to put
into the record, without objection. And hearing no objection, it will
be in the record.

[The information follows:]
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Ernst & Young LLP
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20 September 2010
The Honorable Edward J, Markey The Honorable F. James Sensenbrenner, Jr.
Chairman Ranking Member
House Select Committee on Energy Independence House Select Committee on Energy independence
And Global Warming And Global Warming
B-243 Longworth House Office Building H2-344 Ford House Office Buiiding
Washington, D.C. 20515 Washington, D.C. 20515

Dear Chairman Markey and Ranking Member Sensenbrenner:

Pursuant to the House Sefect Committee on Energy Independence and Global Warming’s request, Ernst &
Young is happy to furnish you with the most recent copy of our Renewable Energy Country Attractiveness
Indices for the Committee’s hearing on “The Global Clean Energy Race,” scheduled for Wednesday,
September 22, 2010 at 10:00 a.m.

Ernst & Young started its quarterly Renewable Energy (RE) Country Attractiveness Indices (CA}) back in early
2003 to provide a more objective and quantitative way of assessing investment attractiveness between
countries and between renewable energy technologies within those countries, Today, these indices track the
relative attractiveness of 27 countries, providing more transparency on the renewable energy markets across
the globe. The Country Attractiveness Indices have been driven by the recognition that regulatory
frameworks vary greatly from one market to another and across technologies - and over time can change
often,

Our findings indicate that, for the first time since entering the Renewable Energy Country Attractiveness
indices tables, China has succeeded the US as the most attractive location in which to invest in renewable
energy projects. China had entered the CAl table in December 2004 and, since then, has progressed steadily
to the top of the “All Renewables Index." In the first quarter of 2010, it was tied with the US. China’s steady
rise to pole position has been underpinned by strong and consistent government support for renewable
energy, together with substantial commitment from industry and the sheer scale of its natural resources. The
Chinese Government has set out ambitious renewable energy targets for 2020 to help cut carbon emissions
per unit of GDP by up to 45% of 2005 fevels.

We have been asked how China gained the top position. We believe this finding must be considered within
the context of an inexorable globat shift to a resource-efficient and low carbon economy. A number of factors
are combining to drive a woridwide transformation in the way that natural resources, including energy and
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water, are produced, distributed, stored, managed and consumed. These inciude the continuous growth in
world population, the increasing consumption power of the middle class in emerging markets and the
growing scarcity of natural resources around the globe. The need to ensure energy security, rising energy
and commodity prices and the business response to climate change are also important drivers of change.
Cleantech represents the technology and business model innovation that enables the transformation to a
more resource-efficient and lower carben-consumed economy.

Cleantech has also risen to the top of national priorities for many countries, developed and developing,
around the globe. Governments view cleantech as an important source of job creation, especially during the
recovery period following the recent global financial crisis. More importantly, selected governments, in both
established and emerging markets, have deployed a cleantech strategy as major element of national
competitive advantage as they try to foster innovation-based economies, drive growth and define their rote
and position in the world of tomorrow. It is also ciear that corporations from various industries invest,
develop and deploy clean technologies to enhance their global competitive advantage.

Over the last several years global progress has been made in cleantech, as evidenced by increased
investments by the private and public sectors, supportive new policies and regulations, as well as a robust
pipeline of technology and business model innovation. Public and private investments in cleantech worldwide
have increased substantially in recent years and are expected to reach more than USSL17S billion this year, A
2009 EY survey of more than 300 executives of biltion dollar companies worldwide found that corporations
are rapidly adopting cleantech to gain efficiency, address sustainability and pursue cieantech revenue
opportunities.

Released at the end of August 2010, the ‘Electricity Market Regufatory Risk’ parameter, whichis one of 11
quantitative parameters that are weighted to form the indices, was also a factor impacting the US ranking.
This particular parameter was reduced due to the failure of the proposed energy bifl to include a provision for
a Federal Renewable Energy Standard (RES). In addition, a 'Power Off-take Attractiveness’ parameter was
impacted by low natural gas prices and slack etectricity consumption leading to a lack of demand from
utitities for renewable Power Purchase Agreements. ‘Market Growth Potential’ parameter also fell due to the
imminent expiration of the 1603 treasury grant program at the end of 2010. The combined effect of the
above changes meant that the US fell two points in the All Renewables index, losing the top rank for the first
time since mid-2006.

Furthermore, the rapid evolution of the electric vehicle eco-system is another examptle of the dynamic, fast
moving and complex cleantech marketplace. The shift to electric vehicles is transforming both the
automotive industry and the power and utilities industry, engendering new business opportunities and
spurring innovation in technology and business models. Earlier this year Ernst & Young hosted a global series
of executive roundtables on the electrification of transportation that highlighted the transformational nature
of cleantech, the resulting opportunities and the challenges ahead. The sessions—in Munich, Shanghai, and
Silicon Valley—brought together more than 150 executives representing the fuli range of stakeholders,
including innovators, corporations, investors, government, automotive manufacturers and suppfiers, utilities,
requiators and NGOs. The participants underscored the need for more cross-industry coordination, increased
cross-border collaboration within a context of heaithy competition and greater government engagement to
accelerate adoption.
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Ernst & Young is committed to supporting the development of cleantech and recently launched a Global
Cleantech Center o bring additional resources and focus to the cleantech initiatives that we have been
advancing for the past six years. If we can provide you with additional information or assistance on this
matter, please do not hesitate to contact Gil Forer at gil.forer@ey.com or+1-212-773-0335 or Jay Spencer at
jay.spencer@ey.comor +1-617-585-1882,

Sincerely,
2, i
. 2 W ;1{ N PR
Gil Forer Jay Spencer Ben Warren
Global Cleantech Leader Americas Cleantech Leader Energy Infrastructure Advisory Leader
£rnst & Young LLP Ernst & Young LLP £rnst & Young LLP

Attachments: Renewable Energy Country Attractiveness index slide presentation
Cleantech Matters - The Electrification of Transportation: From Vision to Reality report

Ernst & Young is a global feader in assurance, tax, transaction and advisory services. Worldwide, our 144,000 people in 140 countries
are united by our shared values and an unwavering cornmitment to quality. We make a difference by helping our people, our clients and

our wider communities achieve their potential.
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Ernst & Young
Country Attractiveness Indices (CAl)
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introduction to the Ernst & Young
Country Attractiveness Indices (CAl)

The CAl publication ‘
In production since 2003 .
Produced quanery W
Distributed 1o over 3,500 industy spegialists and investors

What is the CAYs purpose?

Quantifies the attractheness of & renewable energy market for investment

Distinguishes by technology
Distinguishes by country
What is the investment horizon?
The All Herewables and Long-term indices ~ consider a long-term (~8 year}
horzon
The Near-Term Index — considers the wind markets over a 2 to & vear forward
period
CAl website:
htp:Aaww ey com/GLienindusties/Off
Gas/OH_ Gas_| able_Energy, Attract ess-Indices
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CAl methodology

Technolagy specific parameters
{technglogy and country specific

'
i

infrastructure parameters .

+  Elactricity market reguiatory risk (28%) - ranks countries based on potential risks inherent in generating renewable
energy, E.g. what type of electicity market exists: is it fully deregulated, stable, and reliable? What is the relative level
and consistency of political support for renewable energy?
Planning Issues (21%) - ranke difficulty in obtaining planning permission for renewable energy projecis. £.g. How
strang is focal opposition to development and are there high levels of red taps? Are there fewer planning delays and
restictions, and therelore faster growth?
Grid connection issues (21%) - ranks the guality of grid connection, walting times for connestion and avallabi ty oof
oonnection (o renewable projects, £.g. Whatis the coverage of suitable grid infrastructure? Ars there incentives for
giid providers? Also does renswable electricity have “priority of dispatch”, which means, that in case of excess
generation in an area, conventional generation must be reduced first?

v Access to Hinance (299%) ~ ranks the availabifity of finance for renewable developments. E.g. Are there easy and/or
cheap inancing opportunities from localintemationat banks? How mature is the renewable energy financing
erwironment?

Page & August 2010 S ErvsTR YOUNG
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CAl methodology (cont’d)

infrastructure parameters
{eountry spedificy

Technology i
Power oiftake attractiveness (18%) - based on the price recsived for energy oulput and considers price Butiuations.
Type of financial incentive (e.g. FIT, GC, ele), price, jongevity, and security affect the score.

Tax climate {11%) ~ Low corporade tax rates and accelerated depreciation in some markets for renewables projects
tead 1 snhanced scores, E.g. nvestment costs that are tax deductable

Gran¥/soft toan avallablifty (8%) ~ influenced by grants andfor soft loans made avaliable for specific tachnologies or
renewable energy as a whele. E.g. government backed Joans or intemational grants

Market growth potential {18.8%) ~ influenced by current capadity against expeciad future capacity, based on
analysts reports, market forecasts, studies and published govamment targets

Current instalied base {(8%) -~ measures how established a market is, based on total current capacity that the
country has in place, updated annually from market repors, Oan indicate axdstence of local supply thain

Resource guality (19%) ~ quality/guantity of natural resource e.q., wind speed, solar intensity, ate. This is based on
resource maps and is unlikely to be changed uniess new resource becomes {e.g. new bin souroe)
Project slze (15.5%) — this measure is related to the size of available land and scope for large installations, as targer
projects indicate the potential for larger economies of scale.
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CAl methodology (cont’d)

ciricity market reguiatory
risk
Planning environmerntd
Girid connection
Access to finance

Power offtake attrartiveness
Tax olimate

Grants and soft foan
avaitability

Resource guality

Currently instaiied bass
Market growth potential
Project size
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CAIl All Renewables Index history
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For the fifth straight vear, £rnst & Young hosted a global series of cleantech ignition sessions, executive
roundtables that convene key stakeholders to discuss important cleantech issues, This year's sessions
focused on electric vehicles (EVS) because the transformational change under way in this industry

culs across many sectors and has profound implications for sutomakers, utility companiss, battery
developers, smart grid operators and renewable energy suppliers.

The sessions - In Munich, Shanghal and Siticon Vatley — were jointly hosted by Ernst & Young's
Global Cleantech, Autorotive and Power & Utilities Centers. Each meeting brought together the
full range of stakeholders, including innovators, corporations, Investors, government, utilities and
NGOs. They discussed the urgent actions related to custorners, supply chain and infrastructure
needed to bring EVs to an adoption tipping point. Although there were understandable regional
differences of opinion on the real opportunity and issues inhibiting EV rollouts, & climate of
optimism permeated all three meetings.

The Chatham House Rule applied to the discussions. While insights arising from the discussions
are distilted in this follow-up report, no comments are attributed to a specific person or
organization. To share the findings of these discussions with the broader cleantech community
and suppert the development of the EV agenda, this report provides:

» A summary of key insights arising from the discussions in Munich, Shanghai and Silicon Valley

v

Detailed discussion summartes synthesizing the high notes, common threads and contrasting
points of view under the sessions’ major thernes of customers, value and supply chains, and
infrastructure and business models

¥

Conclusions and recommendations for accelerating EV adoption

v

Supplemental sidebars, interviews and graphics to add to the discussion of BV challenges and
opportunities

We would fike to once again extend our thanks to our co-host, Bloomberg New Energy Finance;
to aur globat sirategic supporters, the Climate Group and innosight; and to our US session
supporters, the Electrification Coalition and Sliicon Valley Bank.

The EV industry is in its infancy but developing very rapidly. This report serves both as a

source of collective wisdom and a calt to action for its many participants. In this fast-moving,
evolving landscape where divergent opinions still abound, we hope it will help quide today's EV
stakeholders toward consensus and action plans to push past today's inflection point. Forging
creative partnerships and business models and executing smoothly in the coming years will be
critical for sustainable, long-term success, Ernst & Young will continue to foster discussions that
serve {o catalyze these important industry relationships,

Sincerely,

W Pachact & f%&‘,@h}_
Gil Forer Michael Hanley Ben van Gils .
Global Cleantech Leader Global Automotive Leader Globat Power & Utilities Leader
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The electrification of transportation:

from vision to reality

Discussion agenda: Munich — Shanghai ~ Silicon Valley

Welcome and opening remarks
2020, EV-based transportation will have reached the tipping
point. But what needs to happen in the next decade to reach this
tipping paint? What are the challenges? Who will be the players?
What are the critical success factors? How do current and new
players need to work togather fo s fuily navigate this
unprecedented industry transformati
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Munich sxecutive roundtabie discussion

L Customers
» What is the compel
consumer bahavior?

g value proposition that will change

> What is the path from na acceptance to a tioping point of
acceptance? is it via plug-in hybrids, the fuxury segment or the
"second car” market? Arve there other possible paths? Whao witl be
the early adopters?

» What technology and business model Innovations are needed to
creafe the killer application that consumers will prefer gver the
alternatives?

v

What are some of the lessons fearned from other industries
that have gone through a transformation, such as
telecommunications?

What is the role of fleef managers in athancing the EV agenda?

v

What is required from a policy perspective?

v

How will current and new players work together to reach the
tipping point? What is the role of different industy tomotive,
utitities, oif and gas, consumer products and tucm'f‘

K3

What are the potential pitfalis that could destroy momentun?

i Infrastructure and vatue chains

* What will happen o the current value chain? What are the
tringers, accelerators and winning factors? Where in the chain will
value migrate to, and where are differentiation and innovation
oceurring?

£l

The power and utility industry is entering into a symbiotic
refationship with the automotive industry, which will change

the dynamics in the value chain. How do we build constructive,
conperative relationships from the cutset so that both industries
can tackle the BV challenges together?

¥

What Is the impact on power and ytility companies? What is

their role? What is their roadmap o enter the EV value chain
successfully? How do you integrate the smart grid vaiue chain
evolution with the EV value chain evolution? What are the challenges
aF gaps In integrating these vaiue ¢ 7 Can utifities help the BV
fransformation, or wilf they siow it down?

hat

» What are the challenges and risks from the battery perspective?

a8 Cleantech matters The slectrification of transportation: from viskan to reality
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ili. Business models and parinerships

Technology innovation alone will not be enough to drive the EV
transformation. instead, a new system of technologies, business
models, markets and government will be needed to replace the
existing system.

k3

What would the fully realized EV system look like?

b3

What business mode! innovations are needed to enable £V
infrastructure, in both the short and fong term?

What wouid the components be? Who are the stakeholders?

v

What are the primary accelerators and barriers? How should the
different players work together to leverage the accelerators?

> What are the lessons learned from other indusiries? Are they

B3

What type of partnerships will arise? What will trigger them?
Where will the value added be?

v

What are the right technology and business model innovations
to enable the £V infrastructure? Are they viable? What other
alternatives will enable the EV transformation in the short

and fong term? Who will own certain elements of the needed
infrastructure?

v

Who will pay?

v

What needs to tre done from a policy perspective to accelerate
the EV agenda in your market?

¥, Reaching the tipping point: an interactive group
exercise on potential accelerating events

Y. The road ahead

WiLL THEBY
MARKET REAH
f TIPPING POINT

BIGGEST (ONSTRANT — TECRNOLOGY AND INpystRy (DoronhToN

Shanghal gxecutive roundiabie discussion

9 Cinantech matters The electrification of transportation: from vision to reality




Summary of key insights

After several decades of stops and starts, the global EV industry

is poised to fulfill its promise: battery makers have made major
strides; cleantech innovation is being supported by big stimulus
mongy; car makers are shifting gears to EVs; governments have
begun to set needed BV standards. The industry Is finally in take-off
rnode. Major milestones just since June 2010 include;

» The introduction of the Chevrolet Volt and Nissan Leaf Evs

* GE'slaunch of an EV charging-station business

87

» Tesla Motors” initial public offering and USSS0 million in strategic
investments by Joyota

v

Eurppean auto manufacturers' agreement on standard plug and
socket specifications for overnight or stow EV charging, atiowing
drivers to use the same charging cables in different cities, regions
and countries throughout Europe

v

China's completion of construction of its largest EV charging
station in Shandong province, 1 of 75 slated to be completed by
State Grid Corporation of China

This pace witf continue: at teast 18 battery electric vehicies (BEVS)
are slated to arrive between 2010 and 2013 from both incumbent
autornakers, such as Ford, Flat, Mitsubishi and Renault, and new
entrants including Testa Motors, Coda Automotive and BYD, As one
participant put it, “The train is clearly gone. it's just a question of
how to make it happer in the best possible way. it's not philosophical
anymore, It's now very tactical”

Many challenges remain: opirion varies widely as to the technology
and business model path to adoption, and EV stakeholder interests
are often misaligned. “As far as we've come, many are stifl not

on the same page,” one participant said, “We need to focus on
execution and moving forward together.” For a smooth ride over
the inevitable bumps, dialogue, coordination, creativity and
partnerships between government and industry will be critical.

To make serse of this rapidly evolving fandscape, session
participants shared their insights about business models that work
arid angoing issues that companies, utilities, governments and EV
charging aggregators face as the industry ramps up from pilots to
~omimercial-scale production. Below are a few key observations:

> The train has feft the station. Auto manufacturers, uliiities,
aggregators and parts makers are taking major steps o cap!
on the EV opportunity, Those with realistic plans and strong
partnerships will benefit most, but there is no turning back now.

ialize

-

darket drivers vary regionaily. Market forces, including
government support, the enabling infrastructure, customer
attitudes and the EV's vaiue proposition, will determine the
type of customer, as well as the timing and irajectory of EV
safes. in Europe, take-up trigger de EV availabiiity, pricing,
convenience, safety and a continent-wide focus on sustainability;
commercial fleets are likely {0 be the first adopters. In the US,

10 Cleantech watters The slectrification of transportation: from vision to reality
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likewise, the economics and availability of EVs are key drivers,
but with a leading role for early-adopting consumers of new
technologies. Winning over a mass market will be more difficulf,
and commercial applications will lag those in Eurcpe because

of lower gas prices and lagging commitment to sustainability. In
China, by contrast, the primary driving force is the Government’s
desire to reduce oif consumption and curtail pollution and its
ability and willingness to mandate EVs for government and
many commercial uses. The state’s key role in coordinating

the EV industry through standards, technology norms and the
establishment of charging stations to spur demand will also
accelerate adoption.

v

Worldwide, fleets — particularly those that are government-
backed — are ideal candidates to begin the conversion to EVs
because their load requirements match EV capabilities; they own
the support infrastructure as well as the vehicles; and they are
concerned with total cost of ownership rather than solely up-front
costs. The light-duty vehicle fieet's disproportionate contribution
to carbon emissions — some 60% of US oil demand, according

to the Electrification Coalition ~ also makes it ideal from an
envirenmentat standpoint.

v

Coordination between the autornobile and utility industries -

and their regulators ~ is crucial to developing an EV ecosystem
as these two industries undergo rapid change. The shift wili be
transformative for both industries and open opportunities to new
entrants. Clearly articulated and smocthly executed goals at each
consumer interface point will bring faster payback and public
acceptance of EVs. Given the capitai-intensive nature of the EV
transformation, confidence that the elements will come together
smoothly will be crucial to players’ willingness to invest,

v

Technelogical chalienges remain crucial. The arrival of stronger,
lighter and more affordable batteries that operate at longer
ranges wil accelerate EV adoption. Power train technologies also
can be improved. The interoperabiiity of batteries at charging
stations, likewise, could boost the comfort ievel of drivers mutling
EV purchases.

v

Batteries pose separate business model questions. A number of
factors related to batteries deter the purchase of EVs: their high
cost; expectations of their rapid obsolescence due to continuing
innovation; safety and performance risks; and the question

v

v

v

v

of what to do with spent batteries. Various business models

can shift these technological and financial risks of batteries to
manufacturers or insurers. In addition, the residual value of
batteries depends on what uses may be available for them at the
end of their useful automotive iife,

EVs are only one element of the transformation of utifities. Utilities
have the capacity to generate and perhaps even deliver the power
EVs wilt need. The broader challenge is the creation of an electrical
grid that can manage alternative (hence intermittent) energy
sources, distributed power generation, energy storage and feed-in
tariffs. The path forward is very uncertain.

The rofe of government in setting standards, granting funds,
mandating purchases and spearheading industry coordination
efforts is criticat. insufficiently supportive government policies
were Cited often as a top constraint to adoption. This is
particularly true in the US, where more coordinated reguiations
across the country and regions are urgently needed. Diverse
state and federal policies and entrenched internal combustion
engine (ICE) fegacy issues are another key obstacle to US take-up.
Adoption is further hindered by the different approaches of the
nation's more than 3,000 utilities, which operate under a variety
of reguiatory arrangements. Better coordination is needed.

innovative business models are needed to help accelerate
rollouts. Among new and emerging business modeis around the
globe are aggregators, or intermediaries setting up charging
stations. Niche EV makers and their unique ownership and pricing
structures were also considered novel in both the US and Europe.
Mobile storage in cars, too, was viewed as a unique revenue-
generating modet and opportunity. Chinese participants pointed
to storage company networks modeled on today’s gas station
structure as pioneers. Further innovation in business models is
needed to address the challenge of cross-industry coordination
and to develop consumer options.

Creative partnerships can break infrastructure gridiock. In
Europe and the US, cross-sector cotlaboration was seen as
essential to integrating a highly complex value chain. Americans
also underscored the importance of consistent £V messages
from both vehicle makers and utilities to win support from
censumers and regulators. Cross-border industry partnerships
are considered more critical in China.

11 Cleantech matters The electrification of transportation: from vision to reality
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Customers

Discussion summary

Today, key customer segments are consumers, business delivery
wvehicles and government fleets. For ali those groups giobatly,
performance, price, safely and the availabifity of a supportive
infrastructure will drive demand for EVs, Bul many obstacies remain,

Worldwide, the consurmar is viewed as the laggard adopter, with the
axception of a small population of early adopters in the US, because

of meonsistent messages relsted 1o the avaliabifity, cost, performance

and safety record of EVs and insufficient information about where
and when to charge. Resalving these concerns and creating &
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one’s fuel bill and one's carbon footprint also affects the buying
decision, Even among earhy-adopting consumers, economics

and practical concerns tend fo dominate more than in the US,
perhaps because gas prices ars higher. Business customers are
also motivated by a sacial pact to cul carbon emissions and reduce
thelr country’s dependenice on foreign oil, Consumers are thus
positively predisposed toward EVS, but they wilt mave anly after the
standards, technotogy and service risks are sorfed out.

Private defivery flect owners are seen as ideal early adopters
because of their green agenda, total cosi-of
ownership focus, deeper pockets, central depot
structure, coltective reaping of benefits and
urgent need to access city centers. Bul flest
owners still express concern about vehicle
availability issues, the tongevity of government-
backed incentives that justify the business case
for buying today instead of tormorrow and the
possible ohsolescence of batteries. Government
fleals are also seen as good candidates o serve
as test beds and showcases for £Vs because
they are willing to pay higher costs for green
benefits. To court this small bui influential group
of potential early adopters, strong parinerships
between {leets, original equipment manufacturers
{OEMS), financiers, s and governments are
critical to poot both risk and nvestiment.

To grow the EV community bevond fleets to
affluent, snwironmentally aware and asplrationat
drivers who can serve as ambassadors to the
msss market, government incentives at all levels

ara needed. These include tax breaks, subsidies

Munich exesutive roundiable discussion

competiing EV value proposition for consumers are essential,
Consumers want a simple and easy migration from ICEs o EVs,

Munich

Europaans are generally optimistic about electric vehicles, with a
broad groundswel of support from industry, governments and NGOs
bolstered by strong regulatory forces, But participants in Europe
vaiced concern on how to gef past the chickenregg scenario to trigger
consumer demand while investing in the raquired infrastructure
upgrades and charging stations. A faliure in execution in this window
of apportunity, they said, could bring catastrophic consequences.

A a minirurs, European consumers seek the same price,
comfort and convenience fevels in EVS that they experience
with conventional autemobiles. In Europe, the ability to cut both

and ease of BV eniry info city centers with
congestion pricing and dedicated lanes and parking spots.

£V sharteomings in Europe include a fimited infrastructure and
safety concerns about sudden stops when batteries lose their
charge, High prices, vehicle avallability and practical questions
fike where to park and charge are additional worries, Generally,
consurmars are flexible, but radical behavioral change is unfikely,

Looking forward, participants expressed concern that expected £V
roflouts may lose steam arnid budget cuts and Europaan austerity
programs. Job losses and diminished spending power likewise will
weigh on individual consumer buying decisions, they said. “The man
on the streef, he doesn't worry about climate change. worries
about annual salary decreases and his short-term survival. With
today's austerity programs, there is a higher fikelihood of surg
in the coming vears, Thi
participant cautioned,

s witl not rake the case for EVs easy,” one

Cleantech matters The alsctrification of transportation: from vision to reality



Participant cutiook for EV adoption

We polled participants in each of the three sessions to gain an
indication of thelr outiook on EV adoption, asking: “in 2020,
what percentage of new vehicles sold in your home market will
be battery electric vehicles (BEVSY?" Home market was defined
as £urope for the Munich participants, China for the Shanghal
participants and North America for the Silicon Valley participants.
There was a surprising consistency across geographies in the
responses from these leading EV stakeholders. About half foresaw
BEV adoption of fess than 10% of new vehicie sales, about haif
anticipated BEV sales of 10% to 25% and a slim minority fooked to
BEV sales in the 25% 1o 50% range.

Shanghai

Participants also struck a hopeful but realistic tone in Shanghat,
with an overwhelming focus on technology and standards. Both
need to improve considerably for broader buy-in, they said. Those
present underscored China’s social, political and economic culture,
in which the state-owned enterprise mode! stift dominates. And they
singled out the country's incredible diversity as both a challenge
and an opportunity. Cities are a particudarly promising market with
their more affiuent residents (some 300 milfion people today),

they said. Shenzhen already boasts 1 million vehicles. That said,
nationwide, many varied drivers and barriers remain,

in contrast with Europe, Chinese consumers initially seek “just
good enough” vehicles because 80% of them are first-time buyers,
participants at the Shanghal session said. In China, price and
refiability generally diclate purchasing decisions, and environmental
issues rarely enter the picture, they added. As one participant

90

Participant poll: BEVS as a pereentage of new sales in home
market by 2020

New sates as | Munich Siticon Valley
percentage participants: participants;
BEV Europe North
America
Less than 10% | 48% 41% 48%
10%-25% 48% 55% 21%
A% A% 1%

it was the subject of academic conferences, but now government
and business are leading the charge.”

Business fleets, too, are pramising early EV buyers for similar
reasons to those cited in Munich. But buses in China are not good
candidates for the early adoption of EV technology because they
cover vast distances that are often bayond required charging ranges
with few non-passenger stops,

To overcome resistance among urban drivers, participants propossd
additionai ICE bans in city centers, which might motivate urban
drivers and defivery trock companies to consider an EV purchase,

As China's infrastructure rolls out at fightning speed, future
challenges include the rapid build-out of roads and longer travel
times, But many wander if an EV-focused infrastructure roliout wilt
keep pace. More pro-EV investrnent and policy in: i
needed to support China's emerging industry,

put it "Ninety-nine percent of consumers are not interested
in the technology under the hood. They have other values,
They want freedom; they want to be taken safely from point
Ate point B. So we've sort of sidestepped the ssue.”

For that reason, and due te strong state involvement in
many sectors, state-backed fleets are likely first adopters.
The government has clear pro-EV objectives: it wants to
cut the country's overwheiming dependence on foreign

off, reduce exhaust emissions in inner cities and gain grid
efficiencies. As a result, government-supported players,
incentives and entrants are seen as the primary drivers of
adoption. As one participani optimistically noted: “fve been
in the EV business for over 30 years and seen attention to
the industry rise and fail. But this up is different. Previously,

Shanghal executive roundtable discussion
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Silicon Valley

Overali, US participants shared the optimism of the other
geographies about early consumer take-up of electric vehicles
They singled cut a smali but influential segment of affivent,
conscious early-adapting ndividual consumers who are typicaily
the first to purchase new technology. But they ajso veiced concern
about how to expand the customer base 1o mass market buyers.,
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Participants pointed to a desire to reduce dependency on foreign
olf and sustainabifity concerns as key drivers, Rental car companies
are already leading the charge by forging pacts with vehicle makers
o offer green options to customers, particulatly in cities with good
charging infrastructure. One participant from that industry noted
anecdotal evidence from hybrid rental car demand suggesting that
Americans welcome the opportunity to drive ICE aiternatives. The
anticipated US$250 bifilon value chain expected for EVs by 2020
is an amazingly big opportunity, one participant noted, that dwarfs
that of the solar market several times over.

As in Europe and China, US fleets are eager {0 use EVs for similar
total cost of cwnership and centralized, overnight charging reasons,
as well as to avoid business disruptions refated 1o changes in the
price or availabiity of oil.

Fleet awners are purchasing or feasing shorf-range light EY trucks
for deflveries In major metropalitan areas. To fower the up-front
cost, which is currently triple or more what a company would

pay for a conventional delivery vehicle, some suggested talloring
smalier-capacity batleries to these inner ¢ity trucks, But the tack

of vehicle avaiiability for longer-range, medium- and heavy-duty

EV trucks has held back scaling up. as have concerns about who
ultimately will foot the bitt for storage substation instal s, To
overcome contern about the functienat range for larger trucks
covering fonger distances, prices must falt and performance
improve, The tack of a consistent policy among ali states so that the
public and reguiatory agencies could fine up behind the £V push was
aiso cited as a stumbling block,

These consumers ~ rental car companies, truck delivery fleets and
price-insensitive early adopters ~ heip meet the criticst mass of
demand needed to achieve economies of scale and are contributors
to a roadmap to the smooth and broad deployment of £Vs.

Participants' perspectives were mixed about the role that pricing
would play in the early stage of EV rollouts among consumers.

For many, and particularly the eariv-adopting individual, design,
appeal and the “"ahead of the curve™ factor trump economics.
Price elasticity is more commeon for these buyers, wha serve as
ambassadors to the masses. Gas prices and geopolitical concerns,
such as overturning the US's dependence on foreign oil or cutting
carbon emissions, were considered other motivators, And as
prices drop, participants nofed, others will join the fray based an
price, performance, reiiability and overait experience. But they aiso
cautioned that government fax credits were currently propping up
the market, so OEMS need to pare costs so that subsidy-free EVs
are prefitable.

Executives at companies across the board pointed to battery
pricing and performance as key inhibitors when considering an £V
purchase, “Baltery prices are halving by 2013 ~ that's good, but
not good enough, Prices must come down, and we need a higher
range. Penetration will depend on what options are available,” one
participant said,

Many other obstacies remain in the industry’s quest to put more
EVs on the road. A key concern is a disparity of understanding
among customers abeut pricing and the charging infrastructure.
EV availability and practical range are other concerns. Cohesive
messaging for prospective buyers will help allay concerns and

buitd confidence in the product, some said, However, much work
remains in the areas of policy coordination, appropriate pricing and
technalogy improvement.,
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Gauging interest in plug-in hybrid and electric vehicles
in select markets: 2010 global survey by Ernst & Young's

Global Automotive Center

Earfier this year, Ernst & Young
polied some 4,000 drivers
across Ching, Japan, the US
and Europe to assess their
interest in and fikelihood of
buying eleciric vehicles in the
COMING years.

The survey of 1,000
respondents in each regicn

was conducted to coltect inteiligence that might help players

in the EV industry value chain plan for the future, As such, it
yielded some surprising results for the component suppliers,
service professionals, infrastructure developers and existing
vehicle manufacturers, particularly in the power train area, as
they prepare for this transformational change, More than 83% of
those polied paid fess than USS35,000 for their vehicle and drive
fewer than 50 miles a day.

The survey's findings suggest that there is aiready tangibie
demand for plug-in hybrids and EVs, particularly in China,

and particularly when these vehicles are weil-established.
Driving forces Inchude fuel savings, environmental concerns

and government incentives to buy EVs. However, in all regions,
despie this “willingness to consider,” awareness remains low.
Gating factors include driving range, access fo charging stations
and vehicle price. Also, most respondents preferred to purchase
rather than jease an EV.

Of course, this is only a first step. Consumer acceptance is
critical, but so is successful cross-industry collaboration between
the automotive, utilities, government and other sectors,

Quantitative highfights are below; 8 more detailed overview of
replies is avaifable in the full report at www.ey.com:

* Between 7% and 37% of respondents in developed markets
surveyed {except China) are willing to consider the purchase
of a plug-in hybrid electric vehicle (PHEV) or EV as soon as it
is available. When considered in terms of the total number of
vehicies in service, these responses are indicative of relatively
high volumes,
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&0% of respondents in China show a strong interest in
purchasing a PHEV or EV - nearly five limes the percentage in
the US, Germany, the UK and Japan,

62% of respondents have never heard of PHEY technology or
have heard of it but don't know what i Is.

40% of respondents have never heard of EV technology or
have heard of it but don't know what it §

Mare than 60% of respondents say they are not likely to

buy a PHEY or BV until it is well-established in the market,
highlighting the importance of successtul launches among
potential early adopters and sharing thess success stories in
distinct markets,

Fual savings is the most important favorabie factar
encouraging the purchase of a PHEV or EV. Other factors,
such as environmental impact and government incentives, are
not nearly as significant to respondents.

Battery driving range, access fo charging stations and vehicle
price are the factors that make survey respondents most
hesitant to purchase PHEVs or EVs. Severat other factors,
such a3 performance and handiing, reliabifity and lack of clear
understanding of cost advantage, play an important role with
various tevels of significance across the markets surveyed.

The vast majority of respondents wouid prefer purchasing
a PHEV or EV over feasing, Respondents from Europe are
slightly more favorable o leasing.

There is a clear range anxiety among respondents, as 0%
befieve a battery driving range of Jess than 100 miles is
unacceptabie even though only 2% drive more than 100 miles
per day.

Willingness to pay for charging stations in their respective
communities is higher among respondents than their interest
in purchasing PHEVS or EVs.

Among the markets surveyed, Japan has the lowest interest in
PHEYS or EVs, with only 7% potential early adopters.
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Value and supply chains

Discussion summary

As discussion expanded beyond customer needs, participants
agreed that close coordination across the value and supply chains,
w! is shifting from a product o a customer service orientation,
is key to moving things forward. This spectrum includes battery
makers, vehicle manufacturers, charging infrastruciure suppliers,
power management companies and utilities. The chalfenges are
many, but if done right, opportunities ab in this transformative
shift for the aute, energy and utility industries,

Munich

To upgrade technology and ensure that improvernents ripple
across the chain into successiul rollouts and adoption, aligning
incentives among battery makers, utilities and OEMs is critical,
participants said, “Unlocking a locked systers” will allow new
competencies and scenarios to bubble up. But the value chain could
change substantially depending on the primary integrator and how
incentives are afigned.

In Munich, attendees pointed to a lack of cohesiveness along the
value chain, perhaps due to misatigned objectives, a complex
process, the enormous cost of shifting from 1CEs to EVs and

the resuiting barriers to entry. Utilities, in particular, need to
embrace & more customer-centered approach by building an
infrastructure robust enough te avoid blackouts white ensuring
that there are sufficient fast-charging and storage options, Working
with other stakeholders, including OEMs and charging-station

operators, regardiess of who bears the risk and cost, is crifical,
participants sald. Deregulstion and competition, as accurred in
the telecommunications sector in the 1990s, could accelerate this
process. This creates an opportunity for service providers to step
in, bridge the gap and spread risk and costs ameng a diverse set of
plavers. But at what cost?

As one participant noted, "There’s & fot of very impatient money in
the marketplace, so money is not an issue, | think the issue is how
te get the money, and what you must give up a3 a responss to what
you receive.”

A key plece of the puzzie is battery management ~ how to charge,
discharge and connect batteries to the grid. A smoothiy functioning
ecosystem with clear metrics for who bears the risk and reaps the
reward will ensure that the main components of the chain fafl into
place and that others follow. Howaver, concerns about falling costs
and obsolescence remain. As one attendee asked, "Who will invest
in a €34,000 battery pack, which they know will be putdated in two
vears? i's going to be too expensive and under capacity. Also, how
do you bridge the between financing current technology and
stilt take advantage of what may happen in the next S to 10 vears?™

Participants pointed to battery technology shorfcomings and the
need to protect battery intellectual property as constraints on
£V adoption and battery development. “it opens up & Pandora’s
hox with privacy protection,” one participant noted. Doubts also
persist over how advanced, safe and reliable today's batteries
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are, Progress in two years has been a nig, but perceptions

of battery capabilities often trail reality. The industry still awaits

a big breakthrough. However, as one skeptic in the room noted,
chemistry is chemistry, so we may be bumping up against imils. For
many, the industry is still in its growth stage and far from mature.
Estimating residual battery value was also discussed at length.

“There's been a whole host of academic and developrment work
that’s been spawned by this e-mobiiity, and there are lots of
third-generation ideas running around that will solve some of

the problems. So this is the very beginning. This is nol mature
technology by any stretch of the imagination,” one participant said.

Government can help by creating frameworks that build trust
among battery makers and automakers. it can also bridge the
chasm among industry players by proposing pro-EV legislation,
providing funds and setting standards, offering ince s such
as subsidles, and promoting national and regional research and
development (R&D) efforts.

As the industry marches forward, future chalienges include sorting
out conflicting standards, setting up and syncing ch:
networks, overcoming in bility issues between batteries and
stations, and establishing cradie-to-grave processes that address
operating costs and battery disposal and recycling. Both industry
and government can play key roles in guaranteeing a depreciation
cyche, resale market and battery warranties,

Shanghai

Government’s pivotal role in fine-tuning the value chain was a

key focus at the Shanghai value chain session ~ not surprising as
the Chinese Government moves rapidly to advance EV standards,
technology and infrastructure to trigger demand. As one participant
putit, "The important thing is drawing & framework around the
Issues and making sure your strategies are robust enough and
flexible, because certainly, whatever we talk about today is going to
be cut of date tomorrow in China,”

8ot start-ups and foreign partners can aiso help fill gaps, several
participants noted. Industry readiness and technology shortcomings
remain principal stumbling blocks to EV adeption in China.

Once again, battery technoiogy was a focal point for discussion,
particutarly its integration into the car. Despite progress via
nanotechnology and new chemistry and materials, many agreed
that batteries are still not vet ready for broad deployment. Problems

evsist with power, size and welght, and charging and discharging
times. {ssues refated fo safety and reliability remain. Yes, costs are
faliing and capabilities are improving as more suppliers joln the fray,
but a breakthrough is stiii needed.

“You may have very good materials and fechnigues and be able fo
produce very powerful batteries. But we also need good storage
technolegies to physicalfly connect and balance batteries, so major
advances are stiff needed. There is a long way to go in terms of
hattery technelogy,” one participant said.
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Confiicting standards, too, were a concern, Despite strong
government directives, a hodgepodge of standards and approaches

i cading acrass provinces, utlfities and cities, severai participants
said, Piiot projects are also proliferating to test the rearkst. Nationa!
standards are needed for OEMs and utifities to meet roader demand
and scate up. "Why invest in fest-charging stations if stow-charging
becomes the standard?” one attendee asked.

Better government-specified norms for batleries and products are
aiso necessary because there are s0 many players. Companies and
provinces may move faster than the national government as it takes
on this enormous task. For example, in Shandong Province, thres
ministers of science and technotogy are pushing directives to cut
C02 by improving the ICE first, then going to hybrid.

As one participant put it, “it's worth remembering that over the
fast 50 years, tritions of doflars have gone into developing the ICE
and its value chain, So it's not easy to compete with that, It's a very
stable internal combustion value chain”

Subsidies, demonstrations of the product in public and using EVs for
state vehicles also could help jump-start the market, By priming the
pump, th @ might drive adoption of unproven technoiogies and
tevel economic costs. "When all these fechnologies offer the same
performance af a competitive price, consumers will adopt £Vs,

That is not the issue. it’s getting hevond that threshold — reaching
the volumes. Governments can support the tipping point to get
beyond the break-even point when it comes fo these new energy
technologies,” one attendee noted.

The role that focal government can play in providing incentives for
research, development, manufacturing, rotiouts and adoption was
also underscored. Help can come in the form of free fand for grid
extensions, tax breaks and resources fo develop products.

Though fewer references were made to the role of the private

sector, one participant singled out the invaluable role that China's
start-ups might play. These hungry, nimble newcomers have great
iatitude to fill technology and service gaps unmet by government.

Siticon Valtey

Siticon Vatley sxecutive roundtable discussion
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As in China, industry coordination was seen as a top stumbling
block to £V adoption in the US, where forging consensus among
stakeholders with diverse interests was degmed critical. Given

a wide range of opinion, participants at the California meeting
also singled out inconsistent messaging across the value chain as,
another gating factor. information sharing and transparency at this
stage, they said, are critical.
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Overalt, participants struck an optimistic tone although some
asked If expectations were overly rosy. Those present pointed to
the massive opportunity, not just in a new market but in forging
ties with players In other sectors, new entrants and innovators,
The US's value chain has already shifted to storage, drivetrain,
power generation and distribution companies, with the post-
crisis bailout and big stimulus dollars from the Gavernment to
encourage innovation, they said. But smooth policy coordination
was considered critical for an operationally aligned and smoothly
functioning value chain. Europe has aready laid the groundwork
through regulations and tariffs, and China's top-down approach
enabies guick policy implementation, whith has already proved
to be a boon {o its ieading-edyge battery makers, Parsing the
valug chain to each player’s core strength might provide a clearer
roadmap, ana participant suggested.

“This is exactly like the auto industry was in the earty 1910s and
1920s," one participant noted. “There were 200 to 300 auto
rmanufacturers; there were different standards for fuel; the gas
station industry was a mess; the car industry was a mess. It was
messy, and then there was a huge shakeout. it anly took about 20
years and we got down to about 20 companies. But then another
20 years and vou're down to 4 or 5.7

Waorking the human network - not just supply chains ~ was also
considered critical, as was early inclusion of key components of the
current ICE chain: dealers, repair shaps and credit card companies,
The best technology does not always win, so looping i incumbents
1o join rather than cut ties is essential, As one participant put if,

“in this new world, when do utility executive talk fo an DEM?
When does a lithium ion battery company talk to a utility, much

less to a Public Utilities Commission (PUC)? So this entire new
ecosystem has to be built and operationafized. We're a lovely fittle
microcosm here, but think about the millions of other people that
have to interconnect for this thing to work. And that value chain
has to stand up relatively guickly because the infrastructure has

to be enabled, and we have a hell of a fot of challenges along that
path, starting with the 500-pound gorilia in the system, which is the
wutilities and the PUCs across the 50 states that somehow have to alf
get atigned - unfike many other countries where you've got much
toss requlated ulilities — for this value chain to get kick-started and
operationafized.”

As in China and Europe, participants pointed fo high battery costs
as a kink in the value chain, Until battery prices drop, they said, EVs
remain cut of reach for many. And further power train technalogy
development is neaded. These are ambitious targets, they noted,
but the world is on a much more compressed timeline than the slow-
moving ICE calendar.

Shangha! execytive roundiable dscussion

Among proposed policy measures 1o accelerate roliouls were
creating incentives for research, development and production
through legisiation like an BV deployment bill in Congress;
implementing scaled deplovment in infrastructure; and
guaranteeing a secondary market for batleries to lower the
consumer EV price tag,

Creating consistent standards was aiso considered critical, A fack

of common, global standards inhibits product technology. Leaving
the standardization process to the international standards bodies
will cut costs for chargers, battery chemistry and power electronics.
Japan, China and Europe already have different standards. As a
quide to where US standards may be headed, one speaker pointed
fo the first-moving siates of California, New Jersey, New York and
Massachusetts.

Participants recommended several government actions, including a
climate policy, gas tax, tax credits, tailpipe CO2 emissions standards,
grants for devetopment, a national smart grid plan, passing the
Electric Vehicle Drive Act and guaranteeing the secondary valus

of batteries. With a corsmon framework and incentives, these
measures will encourage different sectors to colaborate. And with
better technplogy, investment and Increased collaboration among
stakehotders, the industry can move forward faster,
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Infrastructure and business models

Discussion summary

The infrastructure and business model session generated animated
discussion on a variety of {opics. They ranged from unconventional
alllances that can hatch creative sofutions to what the role of

a utility should be and how government can help fast-track
deployment. Above afi, attendees agreed that finding & way to mesh
all the moving parts is critical. Creative partnerships and business
madets, they said, will help break the gridiock between utilities and
OEMs, which historically haven't worked fogether
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Munich

With maore than 27 mermber countries in the European Union, it's no
surprise that Europeans at the session focused on the urgent need
to set cornmon standards, By doing this, they said, government can
help provide incentives for different players to work together.

Another area of focus was car ownership, New Dusiness models
for car and batlery ownership such as car sharing, or “mobifity on
demand”; cars as mobile storage units; and battery leasing can haip

push the industry forward, they said. "What if farge segments of
the population don't want to own a car?” one participant asked. “in
some UK city centers, vou can rent a car for five pounds an hour,

if that started fo atiract a significantly large number of consumer
segrents, EVs would be 2 natural hecause you have to walk to the
sharing point to get your car, it couid also be an EV charging point,”

Unconventional models fike utifities owning car companies or
innovative computer makers getting into the car-sharing business,
they added, might also accelerate demand.

But to encourage collaboration, stakeholders need to enticipate and
sharg both risk and residual value. Participants also lamented the
fack of a bird's-eye view with too many pile! projects and tests in
tandem and little intelligence shared about lessons learned.

Indeed, misaligned incentives were singled ouf a5 a key stumbling
block o rofiouts, Both utiities and OEMs want to own the customer ~
and new revenue, Cultural differences ameng players exacerbate
that conffict. Utilities, for example, take a more cautious approach
and often exhibit great patience as they await government-imposed
frameworks or standards. Vehicle makers, by contrast, tend to be
maore nimble and aggrassive.

Two flash points include the slow- versus fast-charge debate and
where to charge: at home, at work or at a public charging station.
Utifities prefer slow charging at the home or office because they
stormner and benetit from greater demand management

ess efficient and more costly. But car makers believe
@ fast-charging oplion will lure polential EV purchasers because
they would have more options regarding where and when to top
up the battery. Attendees calied for closer collaboration betwesn
ulitities and vehicle makers to solve these vital conflicts. But many
questions remain. In particular, who will manage baltery assets
and charging records, and who sends the bili? Who will own the
extended infrasiructure, software, battery and customer?

That said, utitities do see electric vehicles as a new opportunity fo
generate revenue, bulld customer relationships and gain efficiancies,
Participants singled out new smart grid capabilities that will help
meat and drive demand for po create opportunities for load-
balance spending and improve efficiencies by capturing the value

of excess power at night. Depending on the business model, utifities
also anticipate new reveniue from £V owners and, much fike the iz
aile” in the telecoms sectorn, want to own the residential connection.
To capture that vatue, many said, utilities need to revolu ze thelr
business models and add sophisticated services like fast-charging
options, "We cando ¢ We have to add something more to make
it really fly from an industry perspective. We need this additionat
business like arbitrage, like capacity grading. Infrastructure is not

"
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free,” one participant noted. Some utilities are doing this today, and
some are deing it faster than others,

As one participant put it, “Utilities are looking for new wavys, just
fike {Tunes™, for a totally ditferent system than the old industry
of selfing records. So when vou see the ulility perspective, they
are opening up for new models that go beyond car ownership, the
classical thing that Renault is still pursuing.”

Other utiities, however, are lagying in adding capacity to meet new
EV charging needs, To fill those gaps and

100

Altendees also called for closer cross-border cottaboration among
universities, research centers, component suppliers and vehicle
makers that aricalty have not worked together. In fact, the global
Industry could move ahead more quickly if it emulated China's top-
down approach, some said. in China, the Government coordinates
and funnels funds across the value chain into state labs, component
supptiers and electric motor and car manufacturing, from raw
material sourcing to final vehicle sate.

HH
build momentum, new business models fike
the aggragator approach embraced by Betler
Flace are emerging. Many wility companies
weicome the arrivat of these new entrants.
But to others, they pose a threat because
newcomers might erode expacted value.

An inabllity to cross this chasm will hamper
collaboration between prospactive partners,
many said,

Another open guestion is who will own and
pay for new infrastructure, Cne participant
cited an estimated cost of €30,000 per
depot, or bilfions of euros total, when built
out 8cross the cordinent,

in this opague environment, government can
help by standardizing components, A common
framework validates the business case for
greater investment, collaboration and scale.
industry, too, can forge creative business
models and unconventional partnerships
amang would-be competitors to share value
across the spectrum, The charging station
setup, in particular is a key plece of the puzzle.

innovative business models will help

{ AND D

move things forward. Some possibifities
include car {easing, pay-as-you-drive

or the Zipcar model. For an idea of what's possibie, loolcto the
telecommunications or consumer elecironics industry. Most game-
changing advances came from stert-ups that looked at the rmarket
and its potential in an entirely new way,

Shanghai

integration was the overarching topic among Shanghal participants,
China needs more of i, they said, because there are so many
players. By satting common standards, government can help
encourage different stakeholders {o work together,

Shenghal executive roundtable discussion

“We need a new business-to-government relationship that is
different from the Western model and different from the China
mode! with a lot of state-owned enterprises. it's a hybrid, and it's
not fust ness to government it's government fo government
and business o business, on an International favel. in the US-
China relationship, they're trying to develop coltaborative research
institutes. China and Germany just opened up and announced
cotfaboration and research in this area. This is a new partnership
iierent from the traditional mode! today that needs more

Continued on page 26
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Continued from page 23

work to haip accelerate the commercialization of this tachnology
and address some of these gaps,” one participant said.

The Chinese Governmenit can aiso heip organize fast-charging
stations both Lo lower the ivestment cost and push for sfow-charging
equipment, ail while keeping & close eye on capacity, A spike in £V
use could bring down the grid, soroe cautioned. Roughly 20,000

£Vs are planned for 2015, That would add just 1% more electricity
demand but wouid stll be a big draln on the constrained gr

as popular fast-charging options could be prohibitively expensive,
the participant added. Government therefore should help subsid
tast-charging stations to lower the total required investment and
heip speed EV adoption.

Also stowing progress are differing approaches among car makers.
Roughly 40% of an EV cost is in the battery, so some OEMs prefer
outsourcing battery ownership and management to eliminate or
reduce batlery ¢ Others want fo own the battery. One large
automaker, for example, views the battery as
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a core competency - not unlike an engine or
electric moter - at the real heart of the vehicle,
This company is pursuing partnerships but

will retain battery ownership because, as an
exacutive from the company put it, “Car makers
best understand consumer bel S
other QEMs, particularly in Asia, are pursuing
affiances and forging pacts with battery makers,
aften in their own countries. That said, as ane
participant pointed out, it took a century to
perfect the internal combustion engine. Now,
as then, different partnerships and business
models will emerge and flourish
or fade away.

And for new market entrants, storage centers
that capture energy from the grid at night and
charge EVs during the day are emerging 8s a

major opportunity. Start-ups are pursuing and
setting up new business models for this space.

Seeres

Qne par!

ant nated, “lnvestors or financiers

\\ are all trying to get a share of the charging
“ market in China. They try to get approvals
i even before making construction plans, just
i fike 20 years ago when nvestors rushed
R hx o into the gas station market in China, What
Enfrice QY can grid companies and utiiities do against

im:{ﬁ\lﬁu this backdrop? n the next few years, there

Stiicon Vatiey exscutive mountiable discussion

“Views vary over the merits of fast and slow charging. For the grid,
hattery life spen and safety, slow charging is better, Moreover,
most vehicles are idie at night, when they can be siow charged,
Differentiated pricing at peak and trough hours should be
implemented,” one parficipant recommended. “This also increases
grid capacity during the day, when power supply is strained.”
However, universai adoption of stow charging might restrict ROI for
fast-charging stations, reducing the potential pool of £V adopters

26

wilt be an emerging market for storage,

The most important thing about EVs is not
batteries, efectric machinas or vehicles, but storage. The purpose
of developing the EV industry is to conserve energy and reduce
emissions. We must store unused energy at night and transmit it to
EVs in the daytime without affecting the safe operation of the grid.
Aot of large companies are catching up and want to build storage
stations, A fot of investors and goverament agencies are doing this,
in the second hatf of this year, China will start to build over 500
storage stath
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Silicon Valley

Utilities were a key focus of the infrastructure and business mode}
session in the US, as participants wrestled with how to get past a
patchwork of evolving regutations to integrate new technology and
coordinate approaches for the seamless delivery of power. Policy, to
many, was a starting point to set the rules of the game and create a
transnational framework of predictability for a truly viabte industry.
This philosophy is woven more deeply into the Chinese Government,
where the roles and responsibilities of stakehoiders are perhaps
more clear. By reducing risk through policy initiatives, many
believed, companies would feel more comfortable cross-pollinating
in the EV ecosystem.

Another focus area was business mode! innovation through new
approaches to car and battery ownership. They include car sharing,
bundled contracts, pay-as-you-go agreements and battery leasing
arrangements. “It's the integration and the confiuence of different
industries coming together to do something better than the sum of
all of those parts can ever feasibly do, and that will be the disruption
in this market,” one participant said.

This step-change in grid demand and supply will require a bigger
reform of the utility industry than of the auto industry, That's
because the core mission of a utifity is to defiver elfectricity in

a reliable way at a reasonable rate. Today, a US utifity's role is

to provide etectricity in 3 complex tiered system of ratemaking
hammered out over 150 years between utilities and state
commissions, These changes and state-by-state mandates for
electricity from renewable sources make integrating EVs into the
discussion complex and challenging, Many therefore befleved
utifities should stick to their core strength and build partnerships
with outsiders for charging stations and ancillary, customer-
oriented services. Moreover, EVs demand a different control

of power, thus placing a huge strain on the intelligence and
management of the grid by its 3,000 participating utilities, each
with its own level of sophistication and management. Quality of
service might suffer if a utility owned the entire value chain, thus
stifling innovation from outsiders, one participant said.

Nevertheless, some utilities are forging ahead, establishing
constructive partnerships by setting up custorner support

systerns, educating consumers at conferences and in their own
communications, and testing the systemn through their own fleet.
They see opportunity to grow revenue or cut costs by engaging and
educating the consumer about the benefits of EVs, and they are
mufling a non-utility company within a holding company structure to
take charge of a charging infrastructure, As one utility representative

noted, "This is really the killer app in terms of the grid. This will be the
biggest appliance in a customer's home. Enabling the use of that in

a positive relationship is a real opportunity for us to drive to the next
leve! of what the grid can offer”

Others think utility-backed incentives like payment for car-
generated power back to the grid and consumer-focused advance
purchase agreements for used car batteries through utilities might
help ture earty adopters. One attendee proposed a state-by-state
plan on how to charge EVs to avoid grid disruption.

For this colossal undertaking, others pushed for a state or national
mandate or a separate structure for more national oversight over
EV-related infrastructure upgrades to ensure electricity provision.
“State and federal requlators need to be engaged for faster execution
than what we might achieve individually,” one participant said. Such a
framework will pave the way for other players to take the initiative.

As one participant noted, “Historically, when you're moving
from one system of creation and use to the other, the surest way
to accelerate that transformation is for one concern to get its
arms around as much of the value chain as possible. Because
this is such a complicated, interdependent probtem, going

at it in a modular fashion and trying to get all these different
business models and cultures to dance together is just incredibly
complicated and will take an awful long time. So what we are
looking for, as the key to accelerating this transformation, is the
integration, similar to what Rockefelter did 100-plus years ago in
oil, what Edison did in electric light, what IBM did in mainframes,
what Apple does today with all its products.”

Another concern is systems innovation and the seamless
integration of the grid, which needs to be planned and designed
to distribute electricity smoothly, with multiple charging access
points. It also requires load management between the charging
station and the rest of the home to handle peak use of EV charging
and air conditioning, as well as security. Hackers could wreak
havoc both on the power supply and the electricity use data that
will flow between homes, businesses and the smart grid. Network
operating systems that interface with the utifity and battery
operator for central load management are needed. Industry
coordination is key in these early stages to avoid problems that
might set the industry back several decades.

As one participant noted, "There's been a fot of misinformation and
concern about smart meter installations in California. They're blamed
for everything from high bills to fires, We have to have coordination
between the auto manufacturers and dealers and the utilities in the
early phase to avoid a similar situation with EV deployment.”
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Sticon Valley axecutive roundtable discussion
Bold utifities that are eager to enter the market will provide &
minimum price of entry and capture residual value at the charging
station. Most participants agreed, however, that utilities wit not add

public infrastructure as a business mode! or pwn the charging station.

But as utilities innovate, much ke the telecornmunications industry,
innovative approaches such as power reaming charges will help the
system aperate smaoothiy. In response to the utilities’ price signals,
consumers can adjust their activities to fluctu
will do its work in bringing costs down, some said, once afl the pieces
are in place.

Consumers can help utifities innovate through social media
netwerks or cloud computing programs that push information
seught by consumers and collect data about the habits and needs
of drivers that will help utilities upgrade according {0 the demands
of an aging infrastructure, Blending the utility’s obligation to supply
electricity with the excitement of a sexy computer store instead of
the plain-old-vanilia cali center was also seen as an opportunity,
Applications such as maps of charging stations or the types of Vs
by city biock will help utilities anticipate aleciricity demand and

better serve custorners through data that consumers willingly share.

“People would absolutely give up ... some of thelr personal data it
they thought it would make this go faster and better,” one attendes
sald. Home energy management tools that track electricity use

will provide more useful data, and coordination between feets and

ties also will help test the grid. Their centralized managerent
and charging oversight will help utilities tweak the system before
thousands of consumer-driven EVs plug in.

Zipcar and Better Place were singled out as early EV business
model innovators focused on different segmentis of the value chain,
Participants cited many compeliing biifing and business mode!
elements — many drawn from analogies to the telecommunications
industry - that could accelerate £V adoption:

* A single pricing model, unifying utitity and automaker charges in
one bill, including a flat rate, charge-ati-vou-want option

» Selling a bundled energy and vehicle package, providing a fres or
discounted car with the purchase of a long-term power-provision
contract (similar to foday's celf phone subscription package)

-

Car-sharing services in which the battery risk rests with the
rental company

v

Rental car companies selling a new EV package with a battery right-
sized for average range and an add-on option for jongerrange rental
cars via a drop-off service when drivers surpass their averages

» Mobile renewabie energy charging stations

» Applications with real-time information on where and when to
charge or pick up EVs

> Websites that calculate total cost of ownership based on the £V
focation versus other madels, as well as average usage rates

Just as hapgened in the telecommunications industry at different
stages, new models will either cut costs or add value, participants
said. “As an entrepreneur in the Vailey, there has never been a
better time to be an entrepreneur because this is a triion-dotar
market. Whoever gets this right, it is a big, big deal, if you get that
efficiency down the next 5% or 10%, you wilt have done something
not only histeric but incredibly lucrative,” one speaker noted.

Finatly, poflcy-triven ideas proposed included a “race to the top”
utilities-ted competition with multipla smalt- 1o mid-scale demos to
test how well the moving parts of a chain fit together with different
players, business plans and scale for deep penetration and lessons
tearned. Winning municipalities would get big government backing
and serve as national showcases to inspire and advise emerging
projects in other locations.
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Perspectives on cross-border collaboration and competition

A theme that resonated in all sessions was the importance of
cross-border collaboration within the framework of spirited
competition that drives all sides to excel, Each region varied in
its assessment of what cross-border collaboration brings to the
value chain and international integration.

Despite its enormous internal market, Chinese participants
viewed joint giobal work as a starting point for technology
development and international deployments, perhaps because
its suppliers already serve the werld. But both sides may need to
give up something in the process. New paradigms in cross-border
R&D were discussed that cut across the public sector, universities
and industry. Global government involvement in standards,
norms and regulatory framework setting was also considered
critical to incentivize players to work together and allow
customers to buy affordable, smoothly functioning products.

Participants in the US, however, viewed cross-border
collaboration as a later-stage trigger for competition to

advance development and open up global markets. They also
underscored the importance of a positive US-China relationship
for both geopolitical reasons and because of China's large car
market, where many automobile components are sourced.
Some participants also believed that the US should emulate
China's urgent approach to the emissions problem through more
coordinated public-private efforts.

Finaily, broadly speaking, Europeans at the session perceived
cross-border coltaboration as an essential step after execution
to share best practices, seed and nourish industry clusters, pilot
vehicle roliouts and bring international stakeholders together
to showcase advances, International demos, government
incentives and industry deployments such as those singled

out in Norway, the Netherlands, China and Bavaria can serve

as a reference point that other geographies can emulate and
improve, participants said. The great impact that actions in other
countries can have on the global industry was clear in a number
of references participants made to China's output, exports and
internal market as a catalyst for greater global EV deployment.

Here are some insights shared in those sessions by participants,
in their own words.

“China has the demand, the market and the capital. Manpower
is also here. But China doesn't have very good technology.

The main worry of foreign companies is IP leaks because they
have invested a lot. But the market is here. If we can find out a
comman point and if each party has realistic expectations, we
can create win-win situations.” - Shanghai participant

“it's a race and it's actually a good race. For the US because

the faster or more vigorously the Chinese compete with us, the
faster we wilt develop the technology, the industry, and that
means jobs in America. it's a race we shouid embrace in the
spirit of Silicon Valley and competition. We need each other, and
we will learn to work with each other to make it good for both
countries.” — Silicon Valley participant

“A road map has to be developed, and then it's about
competition. And as soon as we are in a global competition, then
the race starts. That's what we see in the US and in China.” -
Munich participant

“There needs to be collaboration between both business and
government in major economies. We are putting those pieces
in place, but even in US-China energy research collaboration,
they don't know yet what to do. Over the next couple of years,
that's going to be defined, and that could be a big enabler.” -
Shanghai participant

“All the world is challenged on the same set of parameters.
Each of us brings something different to the party. There will
be different solutions based on markets. Smaller players will
have a niche role, For the first time, OEMs and vehicle users wilf
work together. And there are new opportunities to improve the
distribution of electricity globally.” — Silicon Valley participant

“If you look at China, they just do it. That's one cail for more
ambition in Europe in general, and doing more than just
discussing.” -~ Munich participant

Cleantech matters The electrification of transportation: from vision to reatity
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The road ahead: 10 steps forward

Ernst & Young convened three diverse groups of BV stakeholders
at ignition sessions in Munich, Shanghai and Silicon Yalisy in the
summer of 2010, Each group addressed a focused agenda of

itical issues related to EV customer needs, value chains and
business models and infrastructure. Qur analysis of the debate and
perspectives shared in these sessions points to the need for 10
actions to accelerate broad EV adoption:

1. Make a commitment, internally and externally. Stakeholiders
myst prepare systems, infrasiructure and customers for an
EV future, Fol vears, automakers have tested fossi fual
substitutes, including hydrogen batteries and ethanol, Now,
the industry has cast its vote unambiguously in favor of
electric vehicles, Although the internal combustion engine wili
remain with us for many years and there will be a portfoiio of
transportation afernatives, the transition o electrification is
certain, For OEMs, utilities, governments and consumers, the
implications are profound.

2. Avoid showstoppers. Automakers, utilities and aggragators
must manage risks conservatively and execute smoothiy to
retain credibility. Momenturn will be high as much-publicized
vehicle launches capture public and investor attention. There
is litte margin for error in a fickle market with a long memory
for the stops and starts of EVs since the 1970s. Roliouts

Shanghal sxecutive roundiable discussion
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must work, and customar needs must be met smoothly and
rapidly to reap value. In this unigue moment, feveraging and
maintaining momentum is cruciat or the industyy could statl,
As one participant put i, “One black eve in one corner of
this ecosystem can cause tremendous reputational harm,
tremendous loss of momentum.”

3. Take the industry perspective. Stakeholders must coordinate
integration across the value chain. For over a century,
car makers have perfected the ICE in 8 complex suppiy
chain stretching from ofl drillers to electronic equipment
manufacturers. The EV industry does not have this luxury of
time, Stakeholders wit} inct cultures and goals, including
battery makers, component suppliers, vehicle manufacturers,
utifities, charging station companies and other new players
must align their interests, messaging and output to ensure
successful roflouts, service provision and deployment.
information sharing, transparency and innovative wavs to share
both risks and rewards will help incentivize stakeholders to
move forward together.

3¢ ) Cleantech matters The alectrification of transportation: from vision to reality




Governments, engage! The public sector is a catalyst across
the world, and it plays a key role in accelerating adoption by
taying the groundwark, providing incentives and showcasing
technalogy. Governments should set standards to reduce
technology risk and to speed development; fund R&D to
aceelerate breakihroughs, spoansor industry integration; set
policies that creste demand; and establish price signals that
encourage consumer adoption,

Campaign for . Governments,
arganizations and businesses must work fogether to create
standards that form 3 platform for innovation, encourage
economies of scale and increase the comfort level amang
stakeholders so that they invest and partake in complex work
and negotiations across sectors and borders, Without a clear
roadmap, it will be difficult for the industry to advance ina
coordinated manner,
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It's the batlery, stupid! Battery makers must deliver a step
change in performance. Though battery manufacturers have
macde great strides in recent years, particularly on the safety,
pricing and performance fronts, much remains to be done. Car
makers and consumers will move more swiftly when costs fatl
further and ranges trend up. Sorting out reliability and range
issues is critical. A step-change in battery performance will fuel
the transition from a niche fo a mass market. Establishing a
residuat battery market to establish a vailue on spent batteries
will also lower the up-front costs for consumer EV buyers.

Focus on the entire ownership experience, Viewing the vajue
proposition through the customer's lens will be critical to attract
and keep cautious EV buyers. Features and functions in battery
management systems, billing programs, customer service
offerings and incentives such as subsidies, tax breaks and perks
fike dedicated lanes and parking spots will make for a smaoth
and sustainable migration from the ICE to the EV. Stakeholders
need o drill down into the details and anticipate and address
problems before they escalate and alienate prospective buyers.

Identify and cultivate first movers. Automakers, charge
suppliers and utilities should focus on first movers in key
customer segments, BV stakeholders can look to first movers
suich as business and government fleets and affluent consumer
early adopters for fessons on how o best meet the needs of

a muych larger market in the coming years. Stakeholders must
iron out the technological and logistical challenges now 1o build
demand and scale,

Embrace new business models. The transition to an electric
transportation system demands a complete redesign of how
vehicles are bullt, serviced and sold. Those in the vatue chain
need to think outside the box and to look for options beyond
borders as the industry wresties with a century-fong Jegacy of
incumbent interests and moving parts. Disruptive innavators
have perhaps the best shot at capturing value in this early stage.

Keep talking! Government, industry, arademia and new entrants
need to build bridges, collaborate and forge alliances across
functional boundaries and international borders to ensure
success. At this game-changing time, forging unconventional
pacts that filf gaps and meet new market needs s critical so

that the best technology wins in the fong run. Collaborative
partnerships that enable others to come up with creative, fong-
fasting solutions are key. Cross-border arrangements also allow
the relative sirengths of sach country to be leveraged to comman
benefit, The pleces are falling into place and much is at stake, but
if interests align and the many vested interests undertake open
discussion and collaboration, the industry can bulld criticsi mass
and leverage a once~a-century opportunity,

Cleantach matters The electrification of transportation: fram vision to reality
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Reaching an EV tipping point by 2020:
accelerating events

obal ignition session participants suggested could accelerate EV adoption aver the

The timeline below hightights possible avents that the gh
next 10 years.

100% gray = Shanghat participant suggestions

v = Munich participant suggestions

= Sificon Valley participant suggestions;

Cleantech matters The slectrification of transportation: from vision to reafity
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The CHAIRMAN. This hearing is adjourned. Thank you all so
much.
[Whereupon, at 12:30 p.m., the committee was adjourned.]



113

THE SELECT COMMITTEE ON

|/ ENERGY INDEPENDENCE AND GLOBAL WARMING

October 4, 2010
Mr. Fulton;

Following your appearance in front of the Sslect Committee on Energy Independence and Global
Warming, members of the committee submitted additional questions for your attention. | have attached
the document with those questions to this email. Please respond at your earliest convenience, or within 3
weeks. Responses may be submitied in electronic form, at sarah butler@mail.house.qov. Please call with
any questions or concerns,

Sarah Butler

Chief Clerk

Select Committee on Energy Independence and Global Warming
(202)225-4012

sarah.butler@mail house.gov

Question from the Majority:

1. The term “Moore's law” was coined to describe the phenomenon in computing hardware
where the number of transistors placed on an integrated circuit would double
approximately every two years. Several other elements of digital technology, such as the
size, cost, density and speed of components, have shown to improve at exponential rates
related to Moore's law. The law is now used to guide long-term planning and R&D targets
in areas of rapldly developing technology. Is there a similar phenomenon oceurring with
solar, wind or other renewable energy technologies? Please explain.

Koy Takeaways:

#  Moore's law only applies explicitly to a specific industry ~ digital microprocessors, Nonetheless,
cost decreases and innovation at an industry-level are impressive for renewables, and grid parity
should be the target for all renewables long term.

® Ciean energy assets have very high upfront capital costs and long asset lives.

%  Wind energy is a more mature technology with the high relative costs of materials for wind
turbines.

®  Solar has followed an "S curve” with costs decreasing by about 20% with every doubling of
production.

®  Although there is the potential for significant future cost improvements, there are physical limits
which limit the exponential growth characterized by Moore's Law.

Overview:

B The solar PV value chain leverages much of material science and production expertise of the
semiconductor industry, which is where Moore's Law derives. Moore'’s Law describes a long-term
trend where the processing power and value of technology--e.g. better performance, capacity,
bandwidth etc.-- has approximately doubled every two years creating exponential growth in
performance and dramatic improvements in cost. However, in contrast to integrated circuits,
there are physical limits in terms of the improvement in performance that can be expected from
solar PV based on current technology. Where we have seen a significant improvement, though,
has been on production costs. This has been more of an "S curve” effect with costs decreasing
by about 20% with every doubling of production. Solar PV appears to be on a trajectory to reach
grid parity with retail electricity prices in many markets over the next 5-10 years. Wind energy, by
contrast, is a more mature technology and is already competitive with fossii-fuel fired electricity
generation in many markets. There is more fimited scope for cost improvements in the wind value
chain over the shorter term compared to solar PV due fo the large bill of materials for cement,
steel and copper that go into the wind units. Longer term, however, there is room for continued
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performance improvements. However, like with solar PV, there are physical limits to the
exponential growth characterized by Moore's Law.

Questions from the Minority:

2. What is the current investment climate for renewable energy in Europe? How has the
decrease of government subsidies, such as feed-in tariffs, affected private investment?

Key Takeaways:

®  The EU has 2020 energy directives with a broad goal of 20% of primary energy supplied by
renewable energy by 2020. implementation of these policy goals is set at the country level.
Feed-in tariffs have been one of the primary toois for achieving these objectives.

" The FiT programs at the country level are all structured somewhat differently, but generally they
create a strong climate for investment, reflected in historical and forecasted volumes for
renewable energy installations. Some FiT programs have been more successful than others,
afthough Spain’s challenges have been the exception fo the rule of a broadly successful policy
structure.

®  Germany, in particular, has an integrated energy policy, a key component of which is its feed-in
tariff, which is particularly well designed. The feed-in tariff incorporated a degression schedule
which was aimed at grid parity and was meant to be reviewed every 4 years. Per the chart
below, the government responded to the sharp fall in costs with an out of cycle change this year.
2010 PV volumes in Germany have remained strong. Forecasts for 2011 indicate that volume
will be somewnhat lower as 2010 was artificially strong as investors rushed to complete projects
prior to the reduction in tariff levels. 2011 estimates for German PV look to set the year as the
second highest on record. Some investment will shift to other countries where IRRs are still
higher, but the German market will remain a key driver of demand. For more detail on the
German tariff, see our answer to Question 7.

= Tariff changes follow cost reductions and higher volumes, which then stimulates further cost
reductions, driving additional investment. When feed-in tariffs are well-designed, they can
become self-sustaining policy, striking a fair balance with costs and benefits.

* Incentive policies help technologies to reach grid-parity costs with traditional sources of energy
and thereby compete without further incentives

" investment levels remain strong in Europe. For example, Germany saw near record solar
installations in June, July and August 2010, with over 3 GW of modules instalied according to
German federal data (mostly residential, with some commercial scale). To date, Spanish solar
has been boom / bust, as described in more detail below.

Overview:
®  The basic structure of tariffs, volume responses, and the path to grid parity is iflustrated below:

Cycle repeats ‘ Grid parity

Source: DBCCA

®  This trend of tariff reductions following cost decrease has been seen in Germany, per the chart
below, and 2010 actual installations are on track to indicate volumes much higher than in 2009. it
is worth noting that there may be some expected price increase afier the initial volume response,
as was seen in Germany. Prior to a supply response, elevated installations may drive price
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increases as seen from 2004 to 2006. The prices then were flat, and as large amounts of supply
came online to meet fulure demand, they decreased substantially.
®

Germany: Annual Solar Instaliations {MW) and module price response
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Source: German Federal Ministry for Emvronment, Nature Conservation and Nuclear Safely; Bloomberg
New Energy Finance;, DBCCA Analysis, 2010,

®  Where policies have been appropriately structured to match this market-driven decrease in tariff
tevels, investment volume has remained strong. The chart above on Germany and the one below
on Spain show recent annual solar installation. In Germany, the legisiation was structured to
utilize the degression of tariff rates in a fixed-structure to reduce the level of tariffs as industry
costs came down the learning curve. As such, investment has remained strong.

®  The Spanish FiT has been an example of a massive solar scale up followed by a tremendous
crash because there was not a well-structured and integrated energy policy. The Spanish tariff
was originally overly generously set at the same levels as Germany's despite having
approximately 2-3x the average solar resources. In its National Energy Plan (PER) for 2005-
2010, Spain set a PV solar target of 400 MW by 2010. Under the policy in place at the time, the
RD 436/2004, the FiT prices were defined as fixed percentages of the prevailing wholesale
electricity price. This link to the electricity price did not provide reliable Transparency, Longevity,
and Certainty (TLC) for investors, and led 1o Hittle development in solar PV.

®  Note regarding TLC: Investors need transparency in policies to create understanding and a level-
playing field. Longevity means policy has to match the time frame of the investment and stay the
course. Certainty refers to knowing that incentives are financeable and can be trusted in the
financial return calculation and again are likely to be maintained over the courss of the
investment. In economic terms, TLG should result in a lower cost of capital for projects while still
delivering a fair and market related return o capital.

® In response to a number of shortcomings of this policy framework, Spain adopted its RD
861/2007 in May of 2007, introducing many landmark modifications to its renewable energy
policy. Among other changes, this policy provided for stable, fixed price contracts for electricity
generated from salar PV projects up to 50 MW in size for 25 years.
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Spain: Annual Solar Installations (MW)

Source: Solarbuzz, Barclay’s Capital

= Combined with its high quality solar resource, this made Spain a highly attractive investment
environment for solar power at the time, guaranteeing higher rates of return than Germany's
policy, in & market with more available land, and less oversight. This combination of conditions
led to a remarkable growth in solar PV deployment, with Spain installing over 47% of new global
PV capacity additions in 2008.

¥ Asaresult, Spain surpassed its 400 MW target for solar PV in September 2007, which triggerad
an automatic revision 1o its solar policy, due to come into effect one year later. This gave
investors a one-year window to capitalize on the generous policy framework created by the RD
661/2007. This led to a rush of project development, creating a total deployment of over 2,600
MW in 2008 alone, and to a dramatic revision of its policy in September 2008.

®  The rush of development put unexpected pressure on government budgets. In Spain, the
government regulates retall electricity rates and fixes the amount that retal electricity rates can
increase each year. The government then uses taxpayer funds to support the “tariff deficit” to
cover any costs that are above the fixed retail electricity rate. The sharp increase in solar
installation led to rate impacts above the fixed maximum, increased the taxpayer burden, and
further encouraged policy makers to re-evaluate the policy. A further problem that emerged is
project developers were able to string together farge numbers of 100 kW projects in order to fake
advantage of higher electricity rates for smaller systems. This led to costlier PV development, as
developers gamed the system 1o their advantage.

¥ Among other controversial provisions, Spain's new revision (the RD 1578/2008, applicable only to
solar PV) imposed a 500 MW cap on annual solar development. This sudden introduction of a
hard cap on solar caused the market to contract and led employers o cut over 20,000 jobs in
Spain.

®  The impacts of such sudden and abrupt adjustments to a FiT policy highlight the importance of
sound and flexible policy design. Despite the rise and falt of its solar market, Spain is committed
fo improving its FiT. lis amended policy seeks to learn lessons from its mistakes, which are
applicable to policy makers considering FiT regimes.

*  The Spanish example demonstrates that FiTs can be powerful tools to drive invesiment in
renewable energy, but that like all tools, they must be used carefully. Greater foresight and a
quicker reaction may have blunted or prevented Spain's solar market crash. In order to be
successiul, feed-in tariffs need to ensure that the balance between market flexibility and TLC is
frequently evaluated and adjusted.
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Renewable industry advocates consistently call for either a renewable electricity standard
{RES) or a price on carbon, citing the need to catch up to China’s market penetration; yet,
China does not have either an RES or a price on carbon. How do you square your
assertions with the facts on the ground?

Key Takeaways:
a

China offers one of the most comprehensive regulatory regimes supporting clean energy globally.
It has both energy and carbon intensity targets at the national level as part of an integrated
energy strategy.

It has regional tariffs, a national level renewable target, financing structures via the China
Development Bank, and direct support to firms.

The country has come to dominate the project finance asset class globally, and it is seeing large
scale deployment of wind turbines and significant export of solar modules.

Overview:

China enacted a Renewable Energy Law in 2005 and amended it in 2009, which enabled more
supervision of grid companies to purchase renewable power and imposed fines on grid
companies for non-compliance.

China has made clean energy and related sectors a high priority for sustainable national growth.
The next 5-year plan is expected to place a strong emphasis on developing a domestic Chinese
industry in new energy, energy saving and environmental protection, and clean energy vehicles.

Targets

Announced three national targets on non-fossit fuel use: (1) 15% renewables in primary energy
consumption by 2020; (2) 20% energy intensity reduction by 2010 from 2005 levels (with another
15-20% reduction to this being considered for their next Five-Year Plan); and (3) 40-45% carbon
intensity reduction by 2020 from 2005 levels.

Enacted renewable energy power capacity targets by sector for 2020: (1) 27GW of biomass
power from 3GW today; (2) 3GW of waste-to-energy power from 1.5GW today; (3) 20GW of solar
PV power from 300MW today; and (4) 150GW of wind power from 25.5GW today. In 2009, China
installed more wind capacity than any other country, bringing its wind capabilities in line with
countries such as Germany and even close to the US.

As of August 2010, China plans to set regional targets for some provinces to reduce their
greenhouse gas emissions under a climate program aimed at developing a “green” economy. The
country aims to start trial runs on low-carbon projects in eight cities including Tianjin, Chongging
and Baoding and five provinces such as Guangdong and Shaanxi.

Direct Spending

Most recently, on July 20, 2010, government officials announced a potentially staggering plan for
the Chinese clean energy industry. Officials stated they are proposing a plan that would allocate
approximately 5 trillion yuan ($738 billion) over the next decade as a means to develop cleaner
sources of energy, including nuclear and natural gas, to reduce emissions.

It has also been speculated that China's government may allocate 30% of its renewable energy
spending over the next decade to wind power, according fo an official at the National Energy
Administration who spoke to 21st Century Business Herald. Spending on wind power may reach
1.5 trillion yuan ($224 billion) and solar may reach 300 billion yuan, the newspaper said, citing
Liang Zhipeng, head of the administration's new energy department.

Incentives

Approximately $490 miltion of incentives were allocated to 280 renewable energy projects in the
first half of 2009 alone, representing a 25% increase compared with the second half of 2008.
Projects in the wind, biogas and waste-to-energy sectors were the primary winners. In the second
half of 2009, China almost doubled consumer incentives for renewable energy generation.
Surcharges paid to wind, solar and biomass generators totaled 3.7 billion yuan ($545 miltion) in
the second half of 2009.

China also announced their “Golden Sun” subsidy program in 2009, and announced that this
program would subsidize up to 70% of the project cost for 294 solar PV projects, representing
643MW of PV power generation.
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in September 2010, China introduced new incentives for solar power demonstration projects
developed this year. The plan includes a 50% subsidy for key equipment costs of user-side PV
power projects, and 70% for projects in remote rural areas, according to a statement jointly
released by the Ministry of Finance, the Ministry of Science and Technology, the Ministry of
Housing and Urban-Ruraf Development as well as the National Energy Administration. User-side
projects are those where developers consume the generated power for their own use. The new
incentives will also offer 4 yuan ($0.6) per watt for user-side projects, 10 yuan per watt for rural
area-based solar power plants, and 6 yuan per watt for building-integrated and residential stand-
alone projects. The new incentives replace previous ones under the programs that were launched
last year.

FiT developments

China's National Development and Reform Committee [NDRC Pricing Reg. (2009)19086] issued
details of a new FiT program for wind energy on July 20, 2009. The tariffs for new projects were
implemented in August 2009. The Chinese wind energy FiT is documented to be differentiated
based on four wind energy zones. China could now be joining a growing list of developing
countries such as South Africa and Mongolia with feed-in tariffs that share similar design
characteristics.

China has become the first jurisdiction outside Europe to implement wind energy tariffs
differentiated by geographic location. Germany, France, and Switzerland have wind energy tariffs
based on wind resource intensity. Currently, no jurisdiction outside continental Europe has
implemented tariffs for wind turbines on land that are differentiated by wind resource intensity or
geographic location.

Costs of the new program above the cost of coal-fired generation will be split between provincial
grid operators and the central government as in current policy.

Renewable Tariffs in CHN/KWh  €kWh  CAD/KWh USD/KWh
Wind

Category 1 Energy Zone 0.51 0.061 0.077 0.075
Category 2 Energy Zone 0.54 0.064 0.081 0.079
Category 3 Energy Zone 0.58 0.068 0.087 0.085

Category 4 Energy Zone 0.61 0.073 0.092 0.089

The tariffs for new projects took effect August 1, 2008,

Source: NDRC Pricing Reg. (2009)1908, July 20, 2009. Translation by LBL.

In addition to wind FiTs, local Chinese governments have created FiT systems for solar projects
in certain provinces. For example, FiTs were set at CNY 1.15/kWh (30.17/kWh) for four solar
projects in the Ningxia province in April 2610, solar PV demonstration projects in the province of
Zhejiang were offered CNY 0.70/kWh ($0.10/kWh) starting in November 2009 and the Jiangsu
Province became the first Chinese province to set fixed FiTs for solar power in June 2009.

Most recently, in July 2010, China announced that it would set national tariffs for electricity
generated from biomass projects at CNY 0.75/kWh ($0.11/ kWh). Previously, China had
provincial biomass tariffs, ranging from CNY 0.5/kWh to CNY 0.7/kWh.

Carbon management

Finally, China has reportedly been considering the introduction of a carbon tax on its coal and oil
industries starting in 2012 to help reduce carbon emissions. The Chinese Ministry of Finance
{MOF) in conjunction with China's Energy Research Institute (ERI) launched a report titled,
“China’s Carbon Tax System Framework Design,” which analyzed the feasibility of a carbon tax in
China, and concluded that such a mechanism would represent the most efficient method of
tackling carbon emissions, and should be implemented in China as early as 2012.

Carbon trading scheme proposed for 2011 - 2015, possibly for one specific industry (such as
power or steel).
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Challenges

China faces challenges with building a major electric grid and transmission infrastructure. Some
wind assets are being installed without active connection to the grid and remain stranded. A lack
of incentives for grid distribution companies to purchase renewable power is also an impediment.
China’s power needs are growing very rapidly. Renewable energies are growing strongly but are
starting from a very low base. Consequently, traditional fossil fuel sources (such as coal) are
expected China will still utilize a significant supply of coal power. This requires a future focus on
such technologies as carbon capture and sequestration.

Isn’t the very nature of venture capital and other investment firms to take risks on new
technology? Is it then that firms look to the government for certainty solely to guarantee
profits?

Key Takeaways:

Investment firms look to achieve appropriate risk adjusted returns based on their investment
mandate. There are broad categories of investors across different mandates that vary by their
position in the capital structure and relative degrees of risk tolerance.

Renewable energy incentives are policy structures designed to achieve policy goals, one of which
may be the formation of private capital in a given sector.

Well-structured incentives motivate private sector capital off the sidelines by enabling a fair
market risk/return to help increase the scale and speed of deployment of technologies, such as
lower carbon energy generation.

Different incentives target different stages of technology maturity, as seen in the different focus of
the Section 1703 and 1705 loan guarantees. Other structures, such as a "Green Bank’, or
CEDA, could provide support for more mature technologies.

A major challenge for energy technology and first-commercial scale-up investments is the high-
upfront capital costs and long-lived nature of generation assets. By definition, the investment /
capital allocation decision is predicated on minimizing risk. The lack of energy policy TLCis a
significant constraint in many markets.

Venture capital investing is characterized by high risk investments with high expected returns
(>35%). Venture capital has been most successful in industries with capital-light business
models (e.g. IT). The capital intensive nature of energy projects (and the chalienges of selling
electrons which compete head-to head with incumbent technologies run by heavily-regulated
monopoly utilities) create challenges for the venture capital model as innovative technologies
scale.

The magnitude of total energy industry investment at the later-stages dwarfs the relative size of
the early-stage venture industry.

In order {o achieve successful scale, the energy industry needs to find ways to cross the so-called
“valley of death.” This is the gap between early-stage venture financing and later stage project
financing, and is illustrated in a chart below. Valley of death is characterized as investments
which are too capital intensive for VC but too risky for private equity--essentially an asset class
that has a challenged risk/return profife. The 1703 program was designed to address the valley
of death; though has been challenged. Efforts are needed to either underwrite risk or underwrite
return in order {o see private investment step in.

Note also that some government incentives are targeted at laboratory scale and experimental
work in Research and Development (R&D). R&D incentives follow in the tradition of the national
laboratories and seek to provide funding support for innovative technologies prior to a first-round
of financial capital.
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Qverview:

The Clean Energy Technology Development Chain

Adoptad e and {lean B

Technology Creatlon Proguc Early Com

-

wy (woup. Energy Inrvestent Trends, " Noevember 4, 2008

Source: US PREF, The Clean Energy Deployment Administration {CEDA):
A Comparison of the Senate. House and Green Bank Proposals, hitpiwww. uspref.ora/white-papers?

The United States faces several overlapping challenges: creating and enhancing domestic
energy security, protecting and growing high value green jobs, and slowing greenhouse gas
{GHG) emissions.

Investment firms seek different risk/return profiles depending on the stage of their target
investments. An early-stage venture capital firm might be interested in assuming significant
technology and execution risks (investing prior to full proof that a technology will function), while a
later stage growth equity fund might only seek 1o bear execution risk (whether a business can
successfully scale and operate using a proven technology).

US DOE Loan Guarantees

The American Recovery and Reinvestment Act of 2008 (ARRA) is intended to address the severs
financing challenges facing the US economy. ARRA has amended Departrent of Energy’s
(DOE) Ssction 1703 loan guarantees of the Energy Policy Act of 2005 by creating $40 billion
worth of Section 1705 loan guarantees. The stated goal is to spur manufacturing and
construction in the short term, thereby creating jobs, and increase the amount of renewable
energy generated In the US in order to address climate change and enargy independence
concems. These loan guarantees are limited to commercially proven technologies in the
renawable energy, transmission, and “leading edge” bio fuels sectors to be scaled up. July of
2008 added alternative fuel vehicles, hydrogen & fuel cells, efficient buildings technologies
{originally covered under Section 1703) to the approved list of 1705 projects and an additional
$8.5 billion of available guarantees were made available. $6 billion was originally appropriated by
Congress o cover the application costs of the 1705 loan guarantees; however, $2 billion of that
amount was diverted o the "Cash for Clunkers” program in the fall of 2009 dropping the credit
subsidy funds avallable to $4 billion. Al in, $48.5 billion of loan guarantees and $4 biflion of cradit
subsidy costs bring this program to a whopping $52.5 biliion “clean energy” program.

Cigan Energy Deployment Agency (CEDA)

Legislation in both the Senate and the House of Representatives empowaers the DOE to create a
Clean Energy Deployment Administration {CEDA), which will combine its own mandated
programs with those of the existing DOE Loan Guarantee Program {LGP), authorized under the
Energy Policy Act of 2005. The LGP’s mission has been to provide guaranteed financing for high-

8§
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potential projects intended to decrease air pollutants or man-made greenhouse gases; employ
new or significantly improved technologies which have a reasonable prospect of repayment.
CEDA (as defined in the Senate bill) is expected to be funded with $10 billion as base capital.
Assurming that these funds are leveraged 20:1 would expand the low interest rate-funding base to
$200 biffion to encourage the private sector to invest in low-carbon technologies. Such projects
would be more expansive than the current tax based renewable energy subsidy schemes and
could in addition to renewable energy systems also include advanced nuclear or fossil energy
technologies, and production facilities for fuel-efficient vehicles (although this latter initiative has
now been separated out from CEDA). CEDA's goal is to address the innovation gap and
incentivize investment in lower cost, more efficient energy technologies.

A “Green Bank”

5.

Ke
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A national infrastructure bank modeled in part on the Overseas Private Investment Corporation
(OPIC) could mobilize and facilitate capital deployment in renewable energy in scale with the goal
of fostering energy security, new industries, job creation and achieving carbon emission targets.
As a public benefit corporation, the bank would be structured as an independent, wholly owned
US government subsidiary with tax exempt status and an independent board with relevant
industry and finance domain expertise. The “Green Bank” would operate in paraliel with the
existing federal and state renewable energy policy framework.

The creation of the new Green Bank could help in US energy policy, which at present lacks an
integrated planning and support framework and has historically relied on tax subsides versus
enhanced credit. Investors and project developers crave certainty in making capital allocation
decisions. Reducing risk is important since risk has a price, expressed as the risk premium. Since
clean energy deployment is at its core a scale challenge, lowering the cost of capital is certainly
an important element, But cheap debt issuance alone even if backed up by the full faith and
credit of the US government is uniikely fo mobilize large sums of investment. Rather, it is the
availability and flexibility of debt capital across a variety of tenures that conform to project specific
elements and long term certainty of the capital availability that are key. The majority of the debt
should conform to the technical life of the project. Providing these financing products would fill a
large void in the US energy sector, providing highly rated hedgable instruments that could enabie
producers and financiers to dynamically adjust their capital at risk and market exposures by
timeframe based on changes in fundamentals.

Clearly, as energy costs rise, the production and business costs increase, which will
eventually be passed on to someone. Should investors get less return on the dollar in
order to pay the costs of a cap and trade system or pass that cost on to consumers?

y Takeaways:
Cap-and-trade should be part of an integrated low-carbon energy plan, which seeks to adjust the
relative costs of various industries to reflect the true societal cost of their activities and thereby
change behaviors and reduce emissions.
As such, it is one of many tools designed to reduce emissions and create capital formation
around technologies that help to reduce emissions.
A price signal is needed to drive consumer behavior, so the program should include a transparent
means of sending that price signal to consumers.
A key distinction should be made between the relatively smali amount of capital pursuing venture
capital and the very large amount of capital investment required of mature industrial and utility
companies.
For example, the cost of a single new nuclear reactor can dwarf the total market cap of a
regulated utility company. These mature companies are seeking government certainty for their
long run liabilities as they seek to make investment decisions for the next 20 or 30 years. For this
reason, cap and trade programs such as the Waxman-Markey bill included very long lead-in
periods to help industry transition. During these periods, companies were effectively “made
whole,” allowing them sufficient time to plan for the future increased costs of cap and trade.
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How should nuclear energy be treated under a low carbon regime?

y Takeaways:

Nuclear energy will continue to be an important part of the low carbon generation portfolio mix
given the stability of the entrenched capital stock. Generation from nuclear is expected to rise
madestly, which will make an important contribution to emissions reductions, because nuclear is
zero-emissions baseload power running at high efficiency levels.

Nuclear will be part of a diversified asset mix; well designed policy could support this, such as a
federal clean energy standard rather than a pure renewable energy standard.

High capital costs, long lead times, financing barriers and political risk limit deployment between
now and 2020 to just a few units.

From 2020 to 2030 we expect new nuclear builds to displace some of the older coal plants for
baseload generation and to complement natural gas generation for fuel diversity.

Related to the topic of low-carbon energy alternatives, we believe that a coal to natural gas fuel
switch presents a near term and economic emissions reduction alternative.

The US electric power system is capable of delivering a major reduction in carbon by 2030 with a
secure and reliable fuel mix that is based on known technology that can be easily deployed at
reasonable cost.

While both renewable and nuclear energy will continue to play important roles in achieving this,
almost an equal amount of the change in the fuel mix and significant amount of the emissions
reductions can come from a simple switch of coal to natural gas-fired generation. Of that, much
can come from increasing the increasing utilization rate of natural gas plants as old and inefficient
coal plants are retired.

The coal o natural gas switch yields a secure and low cost alternative to coal. Through the
middie of 2010 the economics of natural gas have already caused about a 3% increase in
generation fuel mix in the past 2 years ended 2Q10.

In essence by deploying “low risk” fuel solutions such as natural gas and wind and solar in the
next 20 years, the power system remains reliable and flexible keeping open options beyond 2030,
by which time technology advances unknown today could still prove to be “game changers.”

Overview:

Nuclear energy provides a zero-emission form of baseload energy, which allows it to actas a
replacement for many forms of coal generation. However, the technology still faces high costs,
technical challenges, and, unless there is policy support, extremely long permitting times, making
it a difficult near-term solution. Nuclear will be part of a diversified asset mix; well designed policy
could support this, such as a federal clean energy standard rather than a pure renewable energy
standard. Examples of this structure have been introduced by Senator Richard Lugar (R-IN}.
While there is no doubt that industry fundamentals in the US for new nuclear development have
become moare constructive over the past two years with the Federal LGP gaining momentum and
the potential for more government support in the 2011 budget appropriation, the barriers are still
large. For the nuclear industry to meaningfully scale, much greater levels of government support
will be required to de-risk the financing aspect and a national, long term storage soiution for spent
fuel must be put in place. Given the increasing fiscal deficit in the US, we are skeptical that there
will be the commitment on the part of government to fast start a new nuclear build program—ala
France in the 1970s—on the order of what would be required to make a large impact from an
emissions and energy securily perspective over the next decade.

In the US, we estimate that about 70% of the 104 reactors will be eligible for 20-year life
extensions; the rest will be decommissioned after they reach 40 years. The number of safety
incidents and the particular technology used are the largest determinants of which reactors will be
eligible for license renewals. Another factor weighing in on retirements which may accelerate the
roll off of smaller, standalone units is the cooling water intake issue, which could require
deploying costly new retrofits.

The 104 reactors in the US have an average age of 30 years and represented 106 GW of
capacity in 2009. In our view, fess than half of the 14 plants that have applied for a combined
operating license (COL) from the Nuclear Regulatory Commission (NRC) and are currently in the
approval queue will move ahead at a fast enough pace to have steel in the ground and deliver
electrons by 2020. Therefore, we expect fairly modest additions to the nuclear supply mix with an
incremental 6 to 8 plants operational by then. We have modeled 12 GW of new nuclear capacity
between now and 2020 split between new builds and capacity upgrades at existing units. By 2030
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we expect 126 GW of nuclear capacity, or an incremental 22 GW from today. We expect nuclear
energy's contribution fo US electricity supply to increase oniy modestly from 20% of supply in
2009 to 21% in 2020 and 23% in 2030.

To this end, our forecasts indicate that nuclear can potentially contribute 16% of the emissions
reductions potential between 2005 and 2030.

Your testimony discusses the feed-in tariff regime established by Germany, yet once those
feed-in tariffs are removed, private investment in renewable energy disappears. How long
do feed-in tariffs and other government subsidies need to be in place before renewable
energy can stand on its own merits and finances? Considering that the United States had
a deficit of approximately $1.3 trillion for FY10, how should the Congress fund such
subsidies? Cut spending elsewhere or raise taxes?

Key Takeaways: .

As discussed earlier, a well-constructed feed-in tariff will feature degressions that follow module
cost reductions, with a target of reaching grid-parity. Feed-in tariffs offer an incentive based on
actual performance — payment is only delivered for energy that is actually produced.

Incentive policies should therefore decrease over time on a path towards grid-parity.

Funding sources for incentive programs should not be included in the budget. Per our answer to
Question 5, the ultimate consumers should receive the price signal necessary to change
behaviors, as the new relative costs of different technologies reflect the total cost of the impacts
caused by those technologies.

Over longer planning horizons LCOE of course varies as the relative costs of fossil fuels shift and
capital costs that are influenced by technological developments and credit/financing conditions
change. Also of note, LCOE does not always capture the relative "value" of a technology over a
shorter time horizon. For instance, while $0.15/kWh may be considered expensive versus
average electricity prices it could be a relatively low clearing price on the dispatch curve of
electricity during a particular day, while even $0.01/kWh would be expensive during a period of
curtailment, In Germany, for example, the merit order effect of avoided electricity generation of
the most expensive fossil fuel plants is estimated to have saved about €9.4 billion between 2004
and 2006. These electricity savings were due to the proliferation of large supplies of renewable
energy from the country’s Feed-in Tariff program.

As an example of non-purely cost driven value, the US military has already extensively adopted
renewables for use in conflict zones like Afghanistan, as they pursue distributed generation,
which enables them to more easily protect their supply chain. This is an example of the benefits
of renewables going behind a simple LCOE analysis of relative costs. For example, by "cutting”
the supply chain required to resupply fossil fuel generation, many lives are potentially saved and
power supplies from decentralized renewable energy suorces are more reliable in conflict zones.
Except in the case of Spain, national FiTs in Germany and in Europe generally were passed
directly into the rate base, but in the US context this can only take place at the state level.
Applying the European model is somewhat complicated in the US because electricity is primarily
regulated at a state (PUC) and regional level (1SOs).

If a Feed-in tariff happens at the local level, federal support could still help to fund it. The
Waxman-Markey bill saw federal spending being applied to the state level, which is an option to
keep some of the cost out of the rate-base. When funds are supplied at the federal level, they will
likely have to go through the budgetary process. Indeed the incentives for wind and solar in the
US have either run through the tax code (ITC / PTC) or have counted as spending (such as the
1603 cash grant), so what has been done to date has gone through the budget.

The choice for the US is where do spending or tax priorities occur for the budget at the federal
level. In our view, well-designed incentives do drive renewables to grid parity and are therefore
temporary and can be seen as stimulating jobs and the economy. For this reason, they should
not remain a permanent part of the budget after the grid parity target is reached.

Overview:

FiTs are no different from the standard utility rate making process and in many respects are much
more transparent and easier to put in place than current incentives, which have high transaction
costs.

Prior to renewable energy technologies reaching grid parity the absence or removal of
government incentive structures will reduce the amount of investment.

i1



124

®  If tariff amounts are rate-based through to the underlying electricity consumers, then the incentive
program will not require new government revenue. 1f you place the tariff costs into the budget, as
Spain indirectly did, then the cost impact can quickly becoms difficult for government’s 1o

maintain,
= Below, we have extracied what we consider 1o be the key features we would recommend to be
included in a FiT, tracked against the key regimes we have nined. it is these features that we

believe can deliver TLC at the right price.

Lmag o o
| mandstes & Yes | 23%by 2020 | 30% by 2020 | 2000 by Haltcoal | on06 by 2020

targets 2020 use by 2014

’ . Wind, Solar
Wind, Solar, | Wind, Solar, Wind, Solar, | (PV & CSP),

. Al Geothermal, | Geothermal, | Wind, Solar,
Eég::‘; ogies renewables | Small hydro, | Small hydro, Biomass, 8?)2:;25 Ger? ’ ds,;m“
gies eligible Biomass, Biomass, Biogas, CHP i yars,
. . Biogas Biomass,
Biogas Biogas Biogas
Sﬁ ?e?é?w?\i!%ﬁ Yes Yes Yes Yes Yes Yes
| Standard offer/
| guaranteed Yes Yes Yes Yes Yes Yes
| payment
! interconnaction Yes Yes Yes Yes Yes Yes
3 Payment term 15-28yrs’ 15-20yrs 20yrs 18yrs 20yrs 15-28yrs
| Musttake Yes No Yes No Yes Yes
Who operates PPs; {PPs; 1PPs; PPs; PPs,

Open to all | communities; | communities; communities;

communities | communities

Fixed Fixed

Fixed Hybrid Fixad Both

Generation
| costvs. Generation | Generation Generation Generation Generation Generation
avoided cost

IRR targat Yes 8% 5-7% No 1% 7-10%

1 Dagrassion Yes Wind only Yes No No No

Periodic review Yes No Yes Yes Yes Yes

4 Grid parity
target Yes No Yes No No No

Project size Depends

cap on context Varles No Yes PV only Yes
Eligible for Yes -
other eligible to Yes Yas Yes Yes Yes
incentives iake choice

| Transaction
cosis Yes Yes Yes No Yes Ne

minimized
Source: DBUCA analysis, 2008.
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Time frame

Long term payments are a core principle of basic and advanced FiTs. The timeframe over which
generators receive payments for electricity ranges from 15-40 years in the case study
jurisdictions, with the majority of payments lasting for 20 years. Germany and Ontario authorize
payments for 20 years for all sources except hydropower, which has a term of 15 years in
Germany and 40 years in Ontario. Spain provides between 15 and 25 years of payments if
generators elect the fixed pricing payments (see Section 5.1.1 below). If they choose a premium
pricing scheme, the payments continue for the full project lifetime. France differentiates the most:
geothermal, biogas, biomass and onshore wind have longevity of 15 years, PV, offshore wind and
hydropower receive payments for 20 years.

Renewable energy has a long lifetime. From an investor’s perspective, a pre-determined contract
length is a transparent way of satisfying longevity criteria. Matching the revenue stream with the
length (or a substantial portion of the length) of the project life increases investor certainty.
Differentiating contract lengths by technology can account for the range in project costs and risks.

Cost reduction

The overarching objective of most feed-in tariff policies is to accelerate the process of making
renewable technologies cost competitive with conventional fossil fuels. In aiming to reach the fine
balance of setting strong TLC signals and allowing room for price discovery and market flexibility,
FiT policies have introduced several forms of pricing adjustments, the main three types being
degression, periodic review and inflation indexing. These adjustments do not change the payment
terms of current facilities but affect the tariff rates of fulure renewable energy installations that
have yet to come online. Based on the criteria for identifying a least cost path to grid parity, we
feet that the opportunities to encourage future producers to reach grid parity are best achieved
through using a degression and/or a periodic review.

These pricing adjustment mechanisms are transparent and provide a high level of investor
certainty. A degression and a set review utilize current market fundamentals to set and adjust the
generation cost, which we explain in below as the ideal way to reach grid parity. We recommend
establishing a review that occurs at fixed intervals to set investor expectations. If the review is
coupied with a degression then the timing between reviews could possibly be more spread out.
An approach that could better integrate price developments is the use of a volume cap under
which once a volume level is reached, it triggers a review. This system poses risks of speculative
queuing and gaming. Transparent procedures regarding how operators get, and stay, in line are
essential to minimize reducing TLC.

Degression

Germany is the only case study country that uses a degression rate for all of its eligible
technologies. France uses a 2% degression rate for wind. Under the German system, the 20-
year fixed payment amount that generators can lock into adjusts annually. With a degression rate,
the later plant operation begins, the lower the payment level the producer receives. Unlike other
price adjustment mechanisms, this method is predictable and transparent for investors.
Additionally, the degression eventually lowers the FiT payments so that it eliminates them
completely. This is unique compared to other FiT schemes which do not have a projected sunset
date. Germany uses a degression rate for payments to decrease as the technologies become
less expensive to ensure that generators are not overpaid.

The goal of a degression is to track objective changes in technology costs. Historically, these
have trended downward, so a degression attempts to mirror this decreasing trend to ensure that
FiT payments continue to target grid parity, while avoiding overpayment. Ontario and Spain, for
instance, choose to frack objective changes in technology costs via biennial (every two years)
and annual revisions, respectively, removing the need for degression. Germany opts for revisions
every 4 years instead with incremental degression in between, thereby increasing TLC and
providing a longer horizon for investors.

A degression level is difficult to set because it requires advance forecasting of future renewable
energy costs. As the prices decrease and the payment level changes, the rate should still
guarantee profitability and cover project costs. Additionally, it should decrease at the same rate
that technology reaches grid parity. Exhibit 11 highlights the rates for PV, which receives the
highest tariff and the steepest degression. This indicates how far away solar technology is from
being competitive and that it also has the most to gain by advancing down its learning curve
through economies of scale.

13
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Periodic Pricing Review:

= Pricing reviews vary significantly: France as needed, Spain quarterly for some technologies and
annually for others, Ontario biennially, Germany and the Netherlands every 4 years.

»  France conducts pericdic pricing reviews as under "Material Adverse Conditions” (MACs). It does
not have scheduled formal reviews but rather relies on market evaluations and the political desire
to reevaluate pricing. Wind is the only technology that has a formal review because pricing is
potentially adjusted after the first 10 years of onshore generation.

»  Spain’s quarterly reviews tie in with its advanced "responsive scheme” for solar PV price
adjustment. The government sets out a series of 4 calls for renewable energy projects per year.
Calls can vary ~i.e. call 1 can be for 100MW PV and call 2 can be for 150 MW PV. Developers
then submit applications. If the call is met by more than 75% then the tariff does not change. If the
first 2 calls are not met by 50% then the tariff prices increase. With this plan, prices change
quarterly, leading to higher uncertainty and creating complications for developers and
manufacturers. It causes a start-stop effect because they do not know when calls will occur or
when demand has been met. The upside of this system is that pricing rates can be adjusted
upwards or downwards unlike Germany's degression adjustment, which only decreases.

= Ontario has replaced a need for a degression rate by mandating ongoing market research to
check price development and formal biennial reviews.

= The Netherlands and Germany have the least frequent reviews: every 4 years. While the tariff
prices in the Netherlands are variable, the government sets the cap payment levels every 4
years. These reviews establish the range for the tariff payments. Germany can issue reviews
more frequently as it is currently doing if sufficient political motivation is present.

Grid Parity Target:

*  The main outcome of most feed-in tariff policies is an acceleration of the process of making
renewable energy technologies competitive with conventional fossil fuels. This is also known as
reaching grid parity and is obtained through price adjustments. The FiT scheme that comes
closest to emphasizing reaching grid parity is Germany. its use of a degression rate so that FiT
paymenis phase out once grid parity is reached. Each regime implicitly factors in technological
progress towards grid parity because tariff payments are determined based upon project costs.
Incorporating price adjustments allows policy makers to account for the price changes that come
with future technological development. DBCCA encourages legislators to formalize their grid
parity objective in their FiT policy as a way to emphasize their push to make renewables
competitive.

Paying for Incentives

*  When governments intervene to accelerate the rate of renewable energy uptake, there is a cost
no matter the type of policy. Policy makers must decide who should carry the added costof a
feed-in tariff; the ratepayer and/or the taxpayer. The FiT costs can be passed to the ratepayer, to
the taxpayer (individual citizens and businesses), or to a combination of both.

®  This choice frequently results in an ideological discussion over which is the most efficient and
transparent. Distributing costs among taxpayers is less transparent than ratepayer distribution
because it refies on government budget appropriations, which may not actually be appropriated or
may be redirected. When the ratepayer carries the FiT the costs, this can directly increase the

price of e!ectricity.]

= Surcharge to ratepayer electricity bill (Germany, Ontario, France): In Germany, large
industrial ratepayers can apply for partial exemption with a €0.05/kWh cap on FiT payments and
the burden is distributed to the rest of the rate paying populaﬁion.2 The added cost of purchasing
more expensive electricily is passed onto the ratepayer by incorporating the payments into the
electricity rate through an EEG surcharge on the monthly bill. The fee is determined by the
National Equalization Scheme, which accounts for regions with larger renewable energy
production capacity.3 For example, Southern Germany has a greater number of installed solar
collection facilities which receive the highest tariff rate. Transmission operators may buy more
from local solar electricity generators than those in areas with less solar capacity. Grid operators
who purchase beyond the national average receive compensation from other transmission

' Recent studies in Germany, Spain, and Denmark have found that wind power has helped put downward pressure on elsctricity spot
market prices (see Sensfuss et al. 2008, de Miera et al. 2008; Munkgaard and Morthorst 2008, respectively).
:German Government, Gesetz fir den Vorrang Emeuerbarer Energien, 2008.

Ibid.
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system operators who paid a below-average proportion. These equalized prices are then passed
to the ratepayer through the distribution companies.

®= In Ontario, any increases in costs will be passed onto the ratepayer in the form of a higher
electricity bill. The province fakes individual electricity consumption level into consideration and
has provisions to help disadvantaged population groups.

* |n France, the ratepayer must pay into the Contribution au Service Public de PElectricité (CSPE),
which is raised through a quarterly ratepayer surcharge.4 Payments are determined annually and
help support the costs borne to large utilities for connecting renewables. Large industrial
ratepayers are exempted from the surcharge if they produce a portion of their electricity onsite.

= Charge through taxpayer revenues (Netherlands): The Dutch Treasury pays for FiT costs
directly from its budget (generated by tax revenues). The amount paid is determined by the target
renewable energy capacity which the government establishes every 4 years.5 The budget for
20089 for renewable enerqgy FiT support is estimated at €2,585 miftion.® in this way, taxpayers pay
for the FiT and the costs are shared equally without taking individual electricity consumption level
into consideration.

= Combine the charge to ratepayer and taxpayer (Spain): The Spanish system distributes the
cost to both ratepayers and taxpayers.7 The grid operator initially pays for the FiT costs and
passes it along to the ratepayers through an electricity bill surcharge. Taxpayers alsc contribute
because the National Energy Committee (CNE) compensates grid operators should their extra
expenses due to the FiT outweigh the revenues they derive from retail electricity sales.t

US Tax Equity Market

s Regarding other government subsidies, the tax equity market provided a source of renewable
energy financial support until the recession. Entities with tax appetite entered into highly
structured flip partnerships in which they received the PTC tax benefits for a defined period of
time with the equity ownership ultimately reversing back to the project developer after the PTC
value had been harvested from the project. However, given the downward cyclical change in the
economy and abundance of net operating loss (NOL) carry forwards, the US tax equity market
has effectively dried up since the cost of capital to finance such structures has increased
substantially. The {TC cash grant was designed by policy makers to fill the cyclical gap through
2011 under the presumption that the tax equity market will open up again as the economy
recovers and companies once again become interested in tax shields.

1-019533-1.0

* BMU, RES Legal Database, 2008.

* Ron van Erck, “New Dutch feed-in premium scheme “SDE” opened April 1st', 2007.

° BMU, RES Legal Database, 2008,

? Gonzalez, Pabio del Rio, “Ten Years of Renewable Energy Policies in Spain: An Analysis of Successive Feed-in Tariff Reforms”,
Energy Policy, 2008.
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