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EFFICIENCY: THE HIDDEN SECRET TO
SOLVING OUR ENERGY CRISIS

WEDNESDAY, JANUARY 30, 2008

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITTEE,

Washington, DC.
The committee met at 10:00 a.m., in room 106 of the Dirksen

Senate Office Building, the Honorable Charles E. Schumer (chair-
man) presiding.

Senators present: Bingaman, Klobuchar and Brownback.
Representatives present: Maloney and Hinchey.
Staff present: Christina Baumgardner, Tamara Fucile, Nan

Gibson, Colleen Healy, Israel Klein, Michael Laskawy, Ted Boll,
Chris Frenze, Tyler Kurtz, Gordon Brady, Robert O'Quinn, Jeff
Schlagenhauf and Jeff Wrase.

OPENING STATEMENT OF HON. CHARLES E. SCHUMER,
CHAIRMAN, A U.S. SENATOR FROM NEW YORK

Chairman Schuimer. The hearing will come to order, and I
want to apologize to my colleagues, the witnesses, and the audi-
ence. I had a bill on the Floor, and I had to speak on it at 10:00,
so I apologize for being late.

I want to thank everybody for coming to our Joint Economic
Committee hearing on energy efficiency. I want to welcome my col-
leagues and the Chairman of our Energy Committee, Senator
Bingaman, who has shown great interest in this issue, as in all of
the energy issues.

Now, of course, everywhere we go-Legion Halls, parades, wed-
dings-the high price of gasoline is one of the very first things peo-
ple bring up. In a few short months, families from New York to
Washington State, will also be struggling to pay their winter heat-
ing bills, so it's no wonder that Congress has held 60 hearings on
energy policy so far this year, 20 alone in July.

Americans across the country are being squeezed. Middle class
families are paying $2,000 more in gasoline costs alone-double
what they spent in 2001.

We had a Committee hearing last month to examine whether
these high prices were a temporary bubble or a new reality for our
economy. At that late June hearing, oil topped $134 a barrel; it's
now $122 a barrel. If there's no oil bubble or if prices temporarily
decline, as they have, and we put off doing the necessary things we
have to do, like investing in efficiency programs and alternative
fuels, we'll be even further behind than we are now from breaking
our foreign oil dependence.

(1)
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So, it's clear that demand for energy, especially in rapidly-devel-
oping, large countries, like China and India, is on the rise, so the
reality is, we need to look beyond quick fixes that will do little for
consumers and less to address this energy crisis.

In the long term, we must address the demand side of the energy
equation. And while I have supported some targeted drilling in the
Gulf of Mexico, I don't believe we can drill our way out of this cri-
sis, and neither do the American people.

According to a recent poll, 76 percent of Americans said we
should focus on investing in new energy technologies, renewable
fuels, and more efficient vehicles, rather than expanding oil explo-
ration and drilling.

One of the good things that came out of the oil shock of the '70s
was the dramatic push for energy conservation. Why don't we do
more of that now?

California made tremendous efforts under Governor Jerry
Brown, during that time, to reduce consumption, and they are now
well below the national average in energy usage per capita. Let me
repeat that: California, home of the car, is below average in terms
of energy consumption, and that's simply because they did smart
conservation measures 30 years ago.

One environmentalist said, "Alternative fuels are the sizzle, but
conservation and efficiency is the steak." We're here to have a nice
steak dinner at this hearing.

But to some, conservation has the connotation of discomfort-
using an extra blanket in the winter, easing up on the air condi-
tioning in the summer-but as our witnesses will discuss, energy
efficiency is actually doing more with less.

We'll learn about the most recent state to implement landmark
energy efficiency and alternative energy programs, from the Massa-
chusetts Secretary of Energy, Ian Bowles.

But what should we be doing in Washington to address this prob-
lem? We should be requiring utilities to achieve 10-percent energy
savings each year, by helping their customers with energy effi-
ciency programs, improving energy efficiency in their own distribu-
tion systems, or through credit trading.

We need to require states to update their commercial and resi-
dential building codes to achieve a 30-percent energy savings by
2015, and 50 percent by 2022, based on the 2006 building code
standards. That's an idea that offers big bang for the buck, because
buildings consume a great deal of our energy and are very ineffi-
cient.

By most statistics, heating and cooling buildings consumes more
energy than the gasoline with which we drive our cars, so we're ig-
noring this whole area, and it's important.

I want to thank Senator Bingaman. In our Democratic energy
proposal, some of the things that I've been talking about with
building efficiency, he added into his comprehensive plan.

Finally, we should be giving states like Massachusetts the ability
to set higher appliance standards, with the proper approval from
the Department of Energy, to help the Federal Government and big
manufacturers stay ahead of the technology curve.

Another idea that Dan Reicher addresses prominently in his tes-
timony and is long overdue, a reinvigorated and beefed up weather-
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ization program- to help. millions of Americans consume less energy,
stay warmer in the winter and cooler in the summer.

Given the recent inability of the Senate to increase funding for
the Low-Income Home Energy Assistance Program that we all call
LIHEAP, in what is predicted to be a terrible winter heating sea-
son, I'm worried that families in New York and around the country
will be choosing between heat and food, or between heat and
healthcare.

This common-sense investment in reducing energy consumption
is an energy hat trick. It helps families to make ends meet, im-
proves our energy security, and strengthens our economy.

The bottom line is, if you don't encourage energy efficiency, if you
don't invest in- alternative energy, and if you don't tell the big oil
companies that they can no longer run energy policy in America,
we will not succeed, plain and simple.

Our witnesses today are experts in doing more with less, which
is why they will get only 5 minutes to make their opening state-
ments.

[Laughter.]
But also because we have-and even I took 5 minutes and 22

seconds, and I'm not known for brevity.
[The prepared statement of the Honorable Charles E. Schumer

appears in the Submissions for the Record on page 26.]
Chairman Schumer. Congresswoman Maloney.

OPENING STATEMENT OF HON. CAROLYN B. MALONEY, VICE
CHAIR, A U.S. REPRESENTATIVE FROM NEW YORK

Vice Chair Maloney. Thank you, Chairman Schumer, for hold-
ing this hearing to examine the role that efficiency measures can
play in our energy strategy.

Three years ago, the Republican-controlled Congress passed en-
ergy legislation they said would bring down the cost of gasoline and
end our dependence on foreign oil. Instead, the price of gasoline
has nearly doubled since then.

Whether it's paying over $4 per gallon for gas or milk, due to
soaring fuel costs, Americans are paying a hefty price for the fail-
ure of this Administration to pursue a sensible energy strategy
over the past seven years of this Administration.

We cannot drill our way out of the problem. Meeting the energy
needs of our nation will require a comprehensive strategy for
achieving greater efficiency and investing more in renewable fuels.

The Democratic-led Congress has already enacted into law, the
first new Fuel Efficiency Standards in over three decades and made
an historic commitment to biofuels grown here at home, both of
which are reducing consumption and saving families money.

We are building on these steps by encouraging the use of mass
transit, and expanding tax incentives for renewable energy to spur
American innovation and business investment and create green
jobs.

Record energy prices are forcing all of us to rethink the way we
live and commute, and companies are also rethinking the way they
do business. In short, we all need to think outside the oil barrel.

Today we will hear about the many ways in which families, busi-
nesses, and government can work together to achieve greater en-
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ergy efficiencies, which Mr. Reicher has noted is perhaps the fast-
est, cleanest, and cheapest way of addressing our energy chal-
lenges.

More flexible workplace policies can also play an important role.
A recent survey by the Society of Human Resources Management
found that 26 percent of businesses are offering flexible schedules
to help employees cope with high gas prices.

Across the nation, local governments are altering work schedules
to save energy and cut costs. Utah's Republican Governor, John
Huntsman, recently announced that most state employees will be
moving to a mandatory four-day work week, to reduce the state's
energy consumption, while also providing workers with greater
flexibility.

A bill I have coauthored with Senator Kennedy, the Working
Families Flexibility Act, would help working families across the
country by putting a process in place for employees to request a
change in their work schedules, and providing job protection when
making that request.

More and more businesses are finding that flexible work sched-
ules and other family-friendly programs are good for the bottom
line in terms of reducing turnover and increasing productivity.

What's also coming to light are the ways in which these policies
can help companies and families reduce consumption, cut energy
costs, and ease traffic congestion.

Our nation's continued prosperity depends on meeting the chal-
lenges of our energy needs and bringing relief to American families.
Chairman Schumer, again, I thank you for holding this hearing
and I look forward to our panelists' testimony. Thank you.

[The prepared statement of the Honorable Carolyn Maloney ap-
pears in the Submissions for the Record on page 29.]

Chairman Schumer. Thank you, Vice Chair Maloney. Senator
Brownback.

OPENING STATEMENT OF HON. SAM BROWNBACK, A U.S.
SENATOR FROM KANSAS

Senator Brownback. Thank you, Mr. Chairman, thank you for
holding the hearing, thank you, witnesses, for being here, and I
look forward to the testimony.

Mr. Chairman, there is much we can do to improve efficiency,
and, doing so, is certainly one part of the equation, using less, but
we must address the supply side of the equation, as well. And since
this is the Joint Economic Committee, I think it's interesting and
appropriate to look at some of the economics of this, as well.

As a nation, we produce barely half the amount of crude oil and
about the same amount of natural gas as we did in 1970. Roughly,
we consume 25 percent of the world's oil and produce about three
percent of it.

According to BEA, in the first quarter of 2008, our imports of pe-
troleum products amounted to $451 billion, on an annualized basis.
Tomorrow, when BEA releases its first look at the second quarter
GDP, I suspect we'll see an even higher number.

I mention this in terms of GDP, because imports are a subtrac-
tion from GDP, and lower GDP, meaning fewer jobs, lower govern-
ment revenues, and a larger trade deficit. In the first five months
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of this calendar year, had we imported one million barrels less, just
one million barrels of oil less per day, our trade deficit would have
been $14 billion lower over those five months, and our government
deficit would have been lower, substantially, as well.

The policy that the other side of the aisle is defending with such
zeal, by failing to promote the discovery and drilling and produc-
tion of additional domestic oil supplies, is sending money and jobs
outside the United States by the truckload.

This is wrong and must be stopped. That is what I and my col-
leagues on this side of the aisle have been fighting so hard for over
on the Senate floor. It's time we took action and gave the American
people some needed and real relief, and it's time we started acting
like the Senate and start voting on these issues.

Let's have some votes on these, and let's move forward with also
addressing the supply side and the economic side of this equation.

I want to close by noting that drilling is not the entire answer
to the entire question. We need a broad-based approach that con-
tinues to encourage the development and use of alternative sources
of energy like biofuels, wind, solar, and so on, and using less. But
we also have to produce more.

We should require that an increasing share of the vehicles sold
in the United States be flexfuel, or alternative fuel vehicles that
can run on ethanol, methanol, or gasoline, and any combination.

A tripartisan group of Senators has put forward a bill, and filed
an amendment on the Energy Bill as well. But we must also maxi-
mize in an environmentally sensitive manner our existing re-
sources so we are not sending all of those petroleum dollars over-
seas.

To do less would be irresponsible. My colleagues on the other
side of the aisle need to recognize quickly that both sides of the
equation-supply and demand-must be addressed.

Thank you, Mr. Chairman.
[The prepared statement of Senator Sam Brownback appears in

the Submissions for the Record on page 31.]
Chairman Schumer. Thank you, Senator Brownback.
We are now going to go to our witnesses. Because we have votes

coming up we are going to try to move the hearing along. It is such
an important hearing, and I hope people, my colleagues, will hear
about this because it is one of the sort of, as we called the hearing,
The Hidden Secret To Solving Our Energy Crisis.

That is only a little hyperbolic. It is still hidden, and it will not
solve the energy crisis, but it will do a lot more than a lot of other
things. So now let me introduce our witnesses and ask them each
to-you can each put your entire statements in the record-to try
and keep within that five-minute limit.

Ian Bowles is Secretary of the Executive Office of Environmental
Affairs in Massachusetts. He oversees the Commonwealth's six en-
vironmental natural resource and energy regulatory agencies, and
has nearly 20 years of both public and private-sector experience in
the energy and environmental sectors. He served in the Clinton Ad-
ministration as Associate Director of the White House Council on
Environmental Quality.

Dan Reicher is Director of Climate Change and Energy Initia-
tives for Google.org, the arm of Google devoted to making invest-
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ments and advancing policy in the areas of climate change and en-
ergy, global development, and global health.,He, too, has '20 years
of experience in business, government, and nongovernment organi-
zations. When I heard Mr. Reicher lecture on energy efficiency, it
sort of blew me away and I have been dedicated to that issue ever
since hearing him speak several years ago.

Jonathan Koomey is Professor at Stanford University. He is a
project scientist at the Lawrence Berkeley National Laboratory, a
consulting professor at Stanford University. For more than 11
years he led the National Laboratories End-Use Forecasting Group
which analyzes markets for efficient products and technologies for
improving the energy and environmental aspect of these products,
and is author or co-author of 8 books and 150 articles.

And Mark P. Mills of ICU Technology is the co-founder and
Chairman of that company. He is also a founding partner of Digital
Power Capital, served as a technology advisor for Bank of America
Securities, and is a co-author of the Huber-Mills Digital Power Re-
port. Under President Reagan he served as staff consultant to the
White House Science Office.

Secretary Bowles, your entire statement will be read in the
record. You may begin.

STATEMENT OF THE HONORABLE IAN BOWLES, SECRETARY
OF ENERGY AND ENVIRONMENTAL AFFAIRS, COMMON-
WEALTH OF MASSACHUSETTS, BOSTON, MASSACHUSETTS
Mr. Bowles. Thank you, Mr. Chairman, and other Members of

the Committee. I am delighted to be here.
My main message to you all is that we have, broadly speaking,

built an inefficient delivery system for energy in the United States
and we have rewarded utilities predominantly for selling power
and not necessarily for meeting the load of their consumer in the
least-cost type of way.

We have done a number of things in Massachusetts to address
that, and I will give a summary of those and then be happy to take
your questions.

Massachusetts has long been a leader in this area. We, like our
neighbors in New York and in Connecticut, do not have much in
the way of indigenous fossil supply. So for us we have high trans-
portation costs and inherently higher energy costs in our region.
That has made some of our efficiency investments relatively cheap-
er as compared to the price of power than some of our other states.

We are just behind New York and Connecticut as the third most
energy efficient state in terms of the economic productivity we get
out from each energy unit that is consumed.

We today face the challenge of greenhouse gas emissions, record
high fuel prices, and other factors that make now the right time
for us to be investing more in energy efficiency. Governor Patrick,
I think, has also seen the economic opportunity in clean energy
technology and made it a major part of his economic strategy to
good effect in Massachusetts.

Historically we have had utility-operated energy efficiency pro-
grams that helped consumers with retrofitting their appliances,
helped in replacing other equipment that is oftentimes heavy en-
ergy users, but historically this has been capped.
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We have said you have a certain amount of money each year that
you can spend on efficiency that the ratepayers provided, but we
have never had a true market where energy efficiency could com-
pete with power generation to figure out who can meet the needs
of our consumers in the cheapest way. So it is very simple and a
very American concept of having a true energy market where we
are trying to figure out what is the least-cost way for our con-
sumers to be able to meet their energy needs.

So some sweeping energy legislation that the Governor signed re-
cently really uncaps sufficiency and puts in place a system, in
wonkie terms called "least-cost procurement," where essentially we
require the utilities to go out and buy energy efficiency that is
cheaper than the marginal cost of buying power.

It is a relatively simple idea that says: Focus on the least-cost
solutions.

Our Public Utility Commission has also just issued a broad rate
decoupling order that essentially breaks the disincentive the utili-
ties have had. If they get rewarded and their revenues are tied to
how much power they sell, their incentive is obviously not to have
people use less of it because they get less revenue.

Essentially rate decoupling turns that on its head and said you,
the utilities, and our deregulated power market don't own any
power generation. They should not have any financial interest in
how much they are selling through their wires. They are just in the
wires' business.

So essentially rate decoupling severs that link and puts them
into the efficiency business. I think it is a very sensible policy driv-
en by cost imperatives.

We have done a variety of other things in Massachusetts that are
relevant to these matters. A new building code. Several of the other
New England States have done this, and others. We require now
greenhouse gas analysis in the context of state environmental re-
view, our version of NEPA in the state, and we require our major
developers to go through and analyze their greenhouse gas emis-
sions and look at opportunities to avoid, minimize, and mitigate
those emissions in their projects.

We have a far-reaching executive order requiring that any new
state buildings be lead-certified plus 20 percent better in terms of
energy efficiency, and have been working away in that regard.

In terms of federal policy that is relevant, I would echo the
Chairman's remarks about appliance standards. We in New Eng-
land are I think shortly going to apply for a waiver on furnace effi-
ciency, something provided for in your statute. This is an area to
my mind of real federal leadership.

Setting a broad carbon policy for the Nation to my mind would
be very helpful. We in Massachusetts, and many other states, have
been building systems like the Regional Greenhouse Gas Initiative,
but I think we all understand we need a common currency for pric-
ing carbon across our economy. So we encourage you in that area.

Model building codes are really focusing on end-use energy effi-
ciency in buildings.

And then there is an obvious federal role in the technology piece
as well, here, and major economic opportunity for the Nation.
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Acknowledging the comments made by Senator Brownback, I am
happy to talk some about how supply matters in Massachusetts as
well. My main point for you all is that there are cheap efficiencies
that we should be getting simply by aligning the incentives on our
utilities in a smart way that focuses on cost.

Thank you all very much.
[The prepared statement of Ian Bowles appears in the Submis-

sions for the Record on page 33.]
Chairman Schumer. Thank you, Secretary Bowles.
Mr. Reicher.

STATEMENT OF THE HONORABLE DAN REICHER, DIRECTOR,
CLIMATE AND ENERGY INITIATIVES, GOOGLE.ORG, MOUN-
TAIN VIEW, CALIFORNIA
Mr. Reicher. Mr. Chairman, Vice Chair, Ranking Members,

thank you for the opportunity to testify.
Chairman Schumer. If you could turn on your mike, please,

sir?
Mr. Reicher. Thank you for the opportunity to testify.
To meet the critical challenges of the 21st Century, climate

change, energy security, and economic development, we need a bold
new vision for how America generates and uses electricity.

The core of that vision must be an electricity system that is
clean, efficient, reliable, and secure; one that enables hundreds of
thousands of megawatts of green power, millions of plug-in vehi-
cles, and tens of millions of energy-smart homes and businesses.

Dramatically increased energy efficiency is fundamental. By
many measures, it is our fastest, cheapest, and cleanest oppor-
tunity to address our energy challenges, the real low-hanging fruit
in our economy.

From cars and homes to factories and offices we know how to
cost-effectively deliver vast quantities of energy savings today.

In the 1970s and 1980s we were asked to do less with less, to
lower the thermostat, turn off the lights, don a sweater, and leave
the car in the garage. Energy efficiency takes a different approach,
offering the opportunity to do more with less, to use energy more
productively.

As one energy expert colorfully puts it, all people want is cold
beer and hot showers. We are interested in the results of energy
use, not the energy itself. How much energy we use to cool the beer
and heat the water is a choice we make.

According to a 2007 study by McKinsey, efficiency opportunities
could keep global energy demand growth at less than one percent
per year, or less than half of what is projected to 2020. This would
cut global demand by the equivalent of 64 million barrels of oil per
day, or almost 150 percent of today's energy U.S. energy consump-
tion.

A new McKinsey study makes clear the attractive benefits of in-
vestments in efficiency. Additional global investment of $170 billion
annually for the next 13 years would be sufficient to cut projected
global demand by at least half.

These investments would have an annual average rate of return
of 17 percent and would generate annual energy savings ramping
up to $900 billion per year by 2020. And they would deliver up to
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half of the reduction in global greenhouse gases required to cap
long-term atmospheric concentrations.

Capturing this vast potential, however, will require a significant
policy push. Aggressive federal policy can increase investment in
energy efficiency.

In my written testimony I outline a number of promising ap-
proaches. Let me briefly highlight four:

First is automobile fuel efficiency. Congress's recent boost in
CAFE is a good step, but we can do better. Existing technologies,
hybrid electric drives, drive-train improvements, lightweight mate-
rials, can today get us to roughly double the mileage of our current
passenger fleet.

An exciting technological development is the recent emergency of
plug-in hybrids which connect to the electric grid for recharging.
Charged at night, they can use lower-cost and cleaner off-peak elec-
tricity. Plugged in during the day, they can send power back to the
grid to meet peak demand.

Google.org has converted several regular hybrids to plug-ins. In
a recent test, our plug-ins achieved as much as 93 miles per gallon
on average for all trips, and 115 miles per gallon for city trips.

In June we cohosted a conference with Brookings to explore how
government can help accelerate their commercialization. At a min-
imum we need to increase funding for federal R&D, invest in the
electricity infrastructure to support hybrid plug-ins, modernize our
regulatory system to permit real-time pricing of power, and provide
incentives such as federal tax credits.

The second important federal policy is an energy efficiency re-
source standard. The EERS sets efficiency resource targets for elec-
tricity and gas suppliers over a given period of time, building on
policies in nine states.

Texas utilities, for example, now meet a specified percentage of
their load growth needs through efficiency programs. The EERS is
a compelling complement to a national renewable. portfolio stand-
ard.

Last year the House adopted a combined RPS/EERS that allowed
up to 4 percent of a 15 percent national renewable. mandate to be
met through energy efficiency. Congress should give strong consid-
eration to this combined approach.

Mr. Chairman, the third policy I want to highlight is low-income
home weatherization. Across the Nation low-income families this
winter will increasingly face the choice between heating and eating.

Congress continues to debate the traditional fix, LIHEAP, an ab-
solutely critical but in no way sufficient answer to this problem.
What we need is home weatherization. By upgrading a home's fur-
nace, sealing leaky ducts, fixing windows, and adding insulation,
we can cut energy bills by 20 to 40 percent in winter and summer
and save even more with efficient appliances and lighting.

Unfortunately, our national policies have failed to recognize the
benefits of low-income weatherization. While the Nation has weath-
erized about 6 million low-income homes since 1976, more than 28
million remain eligible. Congress should make a national commit-
ment to weatherize at least 1 million low-income homes each year
for the next decade.
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The price tag for retrofitting 10 million low-income homes is rel-
atively modest, about $2 billion annually, with the added benefit
of major greenhouse gas reductions and jobs.

Finally, government-backed financial mechanisms could signifi-
cantly increase the deployment of clean energy technologies, includ-
ing energy efficiency. Senator Bingaman's recent bill would encour-
age banks to make loans for clean-energy projects by providing a
secondary market for their loans.

Senator Domenici's bill creates a clean-energy investment bank
with authority to invest in eligible clean-energy projects using a va-
riety of financial tools.

In a recent hearing, I urged both Senators to integrate the best
of their bills to take clean energy to scale.

In conclusion, the Federal Government has a significant role to
play in increasing investment in energy efficiency. By adopting a
forward-thinking set of policies, Congress can stimulate significant
near-term investment in energy efficiency with major economic, en-
vironmental, and security benefits.

Thank you.
[The prepared statement of Dan Reicher appears in the Submis-

sions for the Record on page 48.]
Chairman Schumer. Thank you, Mr. Reicher.
Dr. Koomey.

STATEMENT OF DR. JONATHAN KOOMEY, PROFESSOR,
STANFORD UNIVERSITY, STANFORD, CALIFORNIA

Dr. Koomey. Thank you, Mr. Chairman, and to the other mem-
bers of the Committee for the opportunity to share my views with
you today. To keep the lawyers happy I have to say that this testi-
mony represents my professional opinion, not that of the Depart-
ment of Energy or the Lawrence Berkeley National Laboratory.

So as Dan mentioned, one of the most important lessons of the
past few decades in energy policy is that improving energy effi-
ciency is the fastest, cheapest, cleanest way to address the prob-
lems of energy security and climate risks.

Energy supply technologies will also no doubt play an important
role in dealing with these problems, but the history is clear. Energy
efficiency is the most abundant and least expensive of all the op-
tions was have.

So how can we best capture that resource? Now some have called
for an Apollo Project for energy technologies, but I think a better
analogy would be the broader U.S. response after the Soviet Union
launched Sputnik.

That means broad societal mobilization, massive investments in
science and engineering education, substantial increases in basic
and applied research and development, and implementation efforts
on the scale of the Apollo Project.

Now for energy efficiency that means more energy efficiency
standards, that means Energy Star labeling, utility programs, rev-
enue-neutral fee baits, tax credits, prizes like the automotive X
Prize, business plan competitions like the California Clean Tech
Open, institutional commitments to efficiency goals as Dan men-
tioned, institutional procurement of efficient products; more fund-
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ing for education and training; and big increases in energy R&D
funding, which has fallen to historical lows since the 1970s.

But we need more than just technological innovation. People and
institutions also need to evolve to meet the new challenges with the
overarching goal of breaking down barriers to efficiency and mak-
ing the more efficient choice always the more profitable choice.

So I am going to give you an example -from some recent work I
have been doing in data centers. These are the high density com-
puting facilities that power the internet and that help virtually all
modern companies to operate efficiently.

What you find in these facilities is that typically the people who
buy the computers have one budget and the people who buy the
electricity and supply the cooling to the computers have a separate
budget.

And so the people who buy the computers do not have an incen-
tive to spend even an additional dollar for a more efficient server
because the savings accrue and the savings are substantial-typi-
cally $5 or $10 for every $1 spent on a server for efficiency-the
savings are substantial, and yet they accrue in someone else's
budget.

So the IT folks just will not buy a more efficient server. So that
is an example-I have others that we can talk about in the ques-
tion period-that is an example of the kind of institutional issues
that are surmountable, but we need to figure out how to solve
these problems more effectively and more broadly. Keep in mind
that these are the most mission-critical, the most sophisticated, the
most carefully designed facilities in business today. And even in
these facilities we see these kind of misplaced incentives.

That to me means that it is likely these misplaced incentives are
pervasive throughout the economy.

Great challenge also means great opportunity. The U.S. has the
chance to set a new course, one that combines economic benefits
with improvements in environmental quality. Now is the time, with
oil prices near record highs, and the climate crisis bearing relent-
lessly down upon us, to make that new future a reality.

My testimony, submitted for the record, describes some specific
ideas for how to take up that challenge. Thank you again for the
opportunity to present today.

[The prepared statement of Dr. Jonathan Koomey appears in the
Submissions for the Record on page 60.]

Chairman Schumer. Thank you, Dr. Koomey.
Mr. Mills.

STATEMENT OF MARK P. MILLS, PARTNER, DIGITAL POWER
CAPITAL (AN AFFILIATE OF WEXFORD CAPITAL L.L.C.), AR-
LINGTON, VIRGINIA
Mr. Mills. Thank you, Mr. Chairman, members of the Com-

mittee, for the opportunity to present some thoughts, high-level
thoughts in my case, on the role of energy efficiency in the U.S.
economy.

I think history will record that we are today on the cusp of an
energy revolution, one involving efficiency, with implications as
deep and far-reaching as the industrial and the electric revolutions
of the previous two centuries.
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Each of these previous pivots in history was similarly anchored
in profound changes in the efficiency with which we could use basic
resources, and energy resources in particular.

The emerging efficiency revolution derives directly from our Na-
tion's collective investment of trillions of dollars in the intellectual
capital and infrastructure of the Silicon and digital economy. It is
not a single device or program or a solution, but the emergency of
an entirely new structural approach to energy efficiency-what I
would call a hybrid energy economy.

The nature and implications of this paradigm shift are epito-
mized by the hybrid electric car which some of the other witnesses
have talked about.

Conventional cars waste gasoline. Stop and go, coasting, running,
unnecessary stops, and generally operating an engine suboptimally.

You could do manually much of what a hybrid car does automati-
cally, though it would be rather annoying. You would turn the en-
gine off every time you do not need it. At every stop, when you are
braking, when you are coasting. You restart it to accelerate, or
cruise.

This kind of behavior would increase urban fuel economy 10 to
50 percent, or you could hybridize the car, which is to wrap the en-
gine, and the drive shaft with sensors, power electronics, electric
motors, batteries, microprocessors, software, and high-speed com-
munications, in short all of the stuff of the digital economy, and
then you let all that digital stuff seamlessly and invisibly juggle
the on/off and optimally operate the constellation of energy-con-
suming components in real time, reacting to dynamic conditions in
ways you could never accomplish manually.

Nearly everything in our economy operates like today's cars-
suboptimally. Building and running things in the physical world is
difficult to do optimally. Cars in fact are the simplest things to fix
in this regard, much simpler than factories, offices, and homes.

Yet, the latter collectively consumes 70 percent of all of our en-
ergy suboptimally. The technologies that enable a hybrid economy
arrive first to serve the information markets-the data, voice,
video. They came first, to put it simplistically, because data doesn't
weigh anything. So pure information devices just need milliwatts
or watts.

To move tons of stuff, and people, and materials, you need kilo-
watts and terawatts. This is a much more difficult task and took
longer to do.

The emerging hybrid economy takes America to the next quan-
tum leap beyond automation, or supply chain management, or such
things as telecommuting and e-commerce. All those energy saving
systems are of course important, but they are just building blocks
to the deeper hybrid economy phenomena that I am describing.

Over the past 50 years the 20th Century's technology has dou-
bled the overall efficiency of the U.S. economy. This has allowed
the GDP to increase six-fold with a comparatively modest two-and-
a-half-fold increase in our energy consumption.

The hybrid economy can do this and much more in the future.
One thing to keep in mind is that radical improvements in energy
efficiency produce unexpected and, by and large, beneficial out-
comes.
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I mean, Energy efficiency-two specific examples from one of our
witnesses today of course is what made Google possible, one made
Apple possible. Operating at the energy efficiency of the first com-
puter as a single Google Data Center would consume the entire
electricity supply of New York City.

At the efficiency of early radios, iPhones would be the size of
trunks and served by cell towers the size of the Washington Monu-
ment.

Instead, today we have staggering improvements in computing
and information energy efficiency and there are consequently thou-
sands of data centers and billions of computers and cell phones.
Both have become ubiquitous industries of their own with vast,
sprawling, and productive infrastructures.

There is every reason to believe that more of the same of this is
in store with the next wave of efficient technologies emerging in
what I would call the hybrid energy economy.

But much of it is unpredictable in both direction and form. It is
because efficiency, like its economic cousin labor productivity,
arises primarily from technology progress that the challenge-this
is an old challenge for the Congress and for States-the challenge
is to find ways to incentivize and accelerate innovative technology.

How do we encourage markets to adopt near-term innovation and
invest in enabling long-term infrastructure? I would suggest in.
both cases money is the most powerful tool.

In the short term, high-cost energy does accelerate near-term
capital investment in more efficient technologies. In the long term,
however, this is where federal funding has a central role in basic
R&D that is essential to fuel the next cycle of innovation, and
frankly to educate the emerging class of energy innovators.

Thank you, Mr. Chairman, members of the Committee, for the
opportunity to present these thoughts.

[The prepared statement of Mr. Mills appears in the Submissions
for the Record on page 82.]

Chairman Schumer. Thank you, Mr. Mills.
I want to thank all four of our witnesses for excellent testimony.

I am going to yield my time to Chairman Bingaman to ask ques-
tions, and then I will have to step out for a minute and Vice Chair
Maloney will continue the hearing. I will be back to ask questions
at the end rather than at the beginning. Thank you.

Chairman Bingaman.
Senator Bingaman. Thank you very much, Mr. Chairman, for

having this hearing, and thanks to all the excellent witnesses.
One of the obvious points I guess for people who have looked at

this efficiency issue is that we need to get the right information to
the people who are making decisions at every stage, or in every
part of our economy in order to get maximum efficiency in the sys-
tem.

We have a proposal in an amendment that I have offered related
to energy on the speculation bill that is currently pending in the
Senate to establish a requirement that all vehicles beginning in
2012 have a fuel economy monitoring device put on them, similar
to what you see when you drive a Prius.
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A very similar concept is the smart metering idea with regard to
electricity that allows people to know how much electricity they are
using at any particular time.

I guess, Dr. Koomey, let me start with you. Another example of
one of the issues you were pointing to there about the incentives
being in the wrong place, the people deciding which computer to
buy didn't have any incentive to buy an energy-efficient computer.
Another example which is pretty clear is the Coca-Cola and the
various companies that put in these vending machines in federal
buildings, or any building, who have very little interest in how
much energy they use because there is no savings to them, obvi-
ously. They just plug it into the wall and the landlord pays the bill.

Do you have any additional insights you could give us as to how
we get this information to people in a way that allows them to
make the right decision, Dr. Koomey?

Dr. Koomey. Thank you, Senator. You raised one of my favorite
examples in the vending machine. Another example is the cable
box. The cable company buys the cable box and you pay the electric
bill to warm your cat and do other important tasks.

So the question you ask relates to information. My initial re-
sponse is: Information is important when the people who are able
to make the decision can take that information and use the skills
that they have to come to the right decision.

But in many cases these choices are small choices. So the choice
of how much electricity your cable box uses, that is a difficult thing
for an ordinary person to investigate. So we have to think a little
bit about the transaction costs associated with getting people to do
the calculation.

Maybe it does not make sense to have the customer do the cal-
culation. Maybe it makes sense to have an Energy Star label where
EPA and the Department of Energy did the calculation once al-
ready, and then all the customer needs to do is find the Energy
Star label. Or to have an energy efficiency standard, again.

So I think information is very important, but in some cases I
want to emphasize that sometimes the transaction costs aren't
worth it for individuals to do these kinds of calculations. There are
other tools we can bring to bear to solve the problem.

Senator Bingaman. You also had a comment in your written
testimony about how we ought to consider directing FERC to tell
us how to go about promoting standardized electronic formats for
utility rates. Could you elaborate on that a little bit?

Dr. Koomey. So one of the problems that big companies face is
that they have facilities in many different states. And the utility
rates for companies particularly are very complicated. So there's
Demand Charges, and Electric Charges, and they vary by time of
day. Unfortunately, most of these rates are only published on paper
nowadays.

So it is very hard for a company to do the comparisons they need
to do to choose to use energy efficiently. The proposal I made in
the testimony was to standardize those formats for the electronic
rates, and have that standardization help companies like Google
design web tools to help these big companies, as well as small con-
sumers, to compare rates and make the most efficient choice for
them.
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So this is again use of information technology, as Mr. Mills point-
ed out, use of information technology to do our energy sums more
carefully and come to the more efficient conclusion at the end of
the day.

Senator Bingaman. Secretary Bowles, did you try to address
any of these issues in the recent legislation you adopted in Massa-
chusetts?

Mr. Bowles. Senator, we did to a degree. Just for your backdrop,
we have in Massachusetts a very high penetration of real-time
meter and real-time pricing of power in the industrial and commer-
cial areas where peak power is ten times or more, sometimes much
more than that, more expensive than baseload power. And so com-
panies can get tremendous economics by moving their load around
and avoiding the peak hours.

They do that, and they have responded well. What we have not
seen in our deregulated power market in New England is really
penetration into the retail level. Whereas we have consumers who
have figured out cell phones-you know, we need to buy 500 min-
utes to 1000-we do not have those products available in the retail
market, in part because the competitive energy suppliers just have
not seen enough profit potential in that area to really get into that
market.

So one of the barriers is cheap real-time meters. I think that is
an area where the Federal Government could intervene, to my
mind, helpfully.

In direct answer to your question, yes, the Legislature created a
pilot program that will get at some of this. Our utilities, many of
them, have somewhat smart meters for the purposes of service effi-
ciency, but they aren't in the dynamic pricing business yet.

So the energy legislation takes. a step in that regard, but it has
not been one of the lowest hanging fruit for us as yet in terms of
cost.

Senator Bingaman. Thank you very much, Mr. Chairman.
Mr. Hinchey [presiding]. Senator Bingaman, thank you. Senator

Brownback.
Senator Brownback. Thank you very much, Mr. Chairman, ap-

preciate that.
What is the Automotive X Prize, Dr. Koomey, that you were talk-

ing about?
Dr. Koomey. So the original X Prize was for space travel.
Senator Brownback. Right.
Dr. Koomey. It was a prize of I think $100 million for the

first-
Senator Brownback. It was $10 million to get up to space

twice within two weeks.
Dr. Koomey. Okay. So the Automotive X Prize is a similar sort

of idea. So it's a large amount of money that is given for auto-
mobiles that reach a certain efficiency target. So it's not stand-
ard-

Senator Brownback. It has not been set yet? It is something
that you're advocating for?

Dr. Koomey. No, it's something that-the same group that did
the X Prize for Space is also doing this for Automotive

Senator Brownback. And do you have specifics on this?
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Dr. Koomey. I do not know the details on this, but the general
idea is that having these kinds of prizes stimulates innovation be-
cause it gets many different teams of engineers to focus on solving
the problem.

Senator Brownback. I agree. I agree. It is just that is the first
I had heard about it, so I was curious about the specifics on it and
I wanted to see if we could do more with that. Because I find a lot
of people, as I am out traveling around or doing town hall meet-
ings, everybody is talking about what they are doing.

I was talking about a bio diesel the other day on the phone at
the airport and a guy behind me is listening and said, hey, I have
got a conversion system to take old vegetable oil. I'm doing this.
And I was on a town hall meeting last night and this guy called
in and he said: You know, if you guys would just license us to drive
golf carts around our little town here, I am already plugging it in.
You know, if we can get up to-it goes everywhere I need to go.

And I thought, well, that is kind of an interesting idea in a
small-town setting. I hope somebody is thinking about doing that.
It is just interesting, the innovation that you are seeing and that
the high prices do stimulate to take place.

This would be I think a good one. I am hoping in the future we
are going to have a plug-in hybrid flexfuel vehicle that will be the
standard model. So you plug it in, do 20 or 30 miles on electricity;
it switches over to hybrid, it can do flexfuel, it can run on ethanol,
methanol, gasoline, or any combination thereof, and that is existing
technology that we could do and really stretch a gallon of gasoline
a long ways.

Mr. Mills, I guess that is really along your line of a hybrid en-
ergy economy, which I find very exciting. From a State like mine
with a lot of wind sources, a lot of agricultural sources, we look at
this as okay now this is a chance that we can really produce in this
economy.

Let me ask you, though. You seem to premise your basis on the
key here is to create an investment strategy to do this. Am I catch-
ing that right, or not?

Mr. Mills. The key is to understand how we can accelerate cap-
ital turnover to new technologies. In a sense it is an investment
strategy. Businesses will buy more efficient equipment when it is
in their interest because most of them, in my experience, are aware
of what it costs them to do things, and particularly these days
where they are buying electricity or oil.

But equipment has sunk costs. It still works well. There's no cap-
ital in it if it's fully depreciated. So having a decision internally to
move to the next generation of technology, whether you are a man-
ufacturing plant, a commercial building, is generally literally an in-
vestment decision for the operator.

Senator Brownback. We stimulate that here from tax policy,
tax credits

Mr. Mills. Accelerated depreciation.
Senator Brownback [continuing]. Subsidization, accelerated

depreciation, research R&D would be the primary route forward?
Mr. Mills. The latter would -help long-term technology. I think

one area where probably the whole panel agrees is it is important
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to stimulate long-term R&D, which is predominantly a federal role
typically in the long-term science engineering.

But that does not do much for us today, obviously, to get busi-
nesses to change their behavior. Like consumers you have to de-
cide.to buy a new car. The car you have may be fully paid for, and
you have got zero capital, additional capital cost in that even
though it is inefficient.

Senator Brownback. That is where I think we ought to go. I
read a paper on this one time and it talked about the three waves
of, really, environmental concern, the first wave being conservation,
the second wave being-regulation, and the third wave being an in-
vestment strategy.

It sure strikes me that that is the way we could all agree upon
to move on forward with, is that you incentivize the investment in
this. It makes sense for the economy. It makes sense for the ecol-
ogy. And it is primarily focused on the energy end of the equation,
which I think would be critical.

One final question, if I could get it in here, is there is a lot of
talk about diffusing energy sourcing. So you have energy, instead
of from big power plants, but in addition to big power plants you
go to diffusing the energy.
* What do you think of that (a);(b) if you can do it quickly, how

would you incentivize that?
Mr. Mills. Usually- for price mechanisms-you're talking about

distributed energy where there are lots of small power plants? We
make lots of small power plants already. That's our cars. We make
millions and millions ofthem a year. They are power plants. They
can make electricity.

The distributed energy market is bigger globally in developing
economies largely because they do not have.the economies of'scale
that we have.

On average it is cheaper to make energy centrally, but in a high-
cost environment there are a lot of folks who will look at distrib-
uted generation. Rooftop solar can make more sense than utility
solar because you are paying for high cost at the point of use as
opposed to competing with a -very cheap power at the point of gen-
eration.

So there is certainly room for it. In, fact I think we will have not
much choice as a matter of fact.

Mr. Hinchey. Mr. Bowles.
Mr. Bowles. I just wanted to comment on your question, Senator

Brownback, about distributed power. It'goes back to the rate struc-
ture point I was making, again that in our system prior to rate de-
coupling the utilities had had every reason not, to want to have
that distributed power because their revenue is tied to the power
that flows through their wire to your home.

So if you did a big solar array, then they just lose money. So that
is part of the point of, to my mind, the simple things we can do
to have the utilities be in the wires business and indifferent to
whether or not you do solar.in your, home, or someone does a com-
bined heat and power unit in a commercial development. I think
that is an important part of the puzzle.

Senator Brownback. Thank you, Chairman. -
Mr. Hinchey. Senator Klobuchar.
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Senator Kiobuchar. Thank you very much, Mr. Chairman.
Thank you to our witnesses. I am sorry I was late. We were trying
to get those energy tax extenders done, as well as some other
things in the transportation area.

I think you all know I come from the State of Minnesota where
we believe in science and the potential for new technology. We have
brought the world everything from the Post-It Note to the Pace-
maker.

We are also very advanced in what we are doing with energy. We
have one of the most aggressive energy portfolio, renewable energy
portfolio standards in the country with the 25 percent goal with re-
newable electricity by 2025.

We also have some interesting things with Best Buy and Super
Value and some of our other major companies that are working in
the energy area.

My question first is this idea of the energy efficiency in the
homes. I have noticed, especially Mr. Reicher, if you could answer
this first, that there is just much more interest in our state now.
It is no longer Jimmy Carter going on the TV in a sweater talking
about, in a glum face, what is going to happen.

We have a number of loan programs in our state. We have one
for up to $10,000 you can get a loan to update your homes. But
there is really a low usage rate of this program because people
have to initiate it on their own.

Could you talk a little bit about incentives, and anyone else can
join in, for home owners to make improvements and how we could
better get them involved in this? Because I see this as part of the
key. It is no longer just an environmental issue, to them it is an
economic issue. And if they could get those meters on their washers
and dryers and figure out how to do it so they could get the infor-
mation, I think we would be a lot better off.

Mr. Reicher. It is a great opportunity. Home energy use, build-
ing energy use, is a very significant percentage of our overall en-
ergy use, and we have great opportunities to reduce it dramati-
cally.
- Obviously we have financial incentives right now with higher en-

ergy prices, but that does not get us all that we need. I think there
is a variety of things.

First we have to give people better information. This once a
month paper energy bill we get from our utility just does not do
it. Most people do not understand it. They do not know how to-

Senator Klobuchar. Like me.
[Laughter.]
Mr. Reicher. Yes.
Senator Kiobuchar. Okay.
Mr. Reicher. And so that is the place to start, is just giving peo-

ple better information. And that starts with a home energy audit,
which is available increasingly from utilities and from other pro-
viders.

You can go in and get a very good baseline assessment of what
is going on in your house. We even have advanced technologies now
to do that. You can use something called a Blower Door Test which
pressurizes the house and, with an infrared monitor, -you can find
everything down to the size of a pin hole in terms of leaks.
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'With that you really understand where to go. So that is the first
thing is just setting a baseline so people understand.

Giving them access to real-time information about their energy
use. As we say, let's give 'them a speedometer, not -an odometer.
Let's give them actual real-time usage as you- have increasingly in
automobiles. If we had. that for our homes, if you knew at any
given moment that your child was up there in the second-floor bed-
room and somehow lots of things were on that did not need to be
on, you could make some adjustments.

Even better-
Senator Kiobuchar. So how much would it cost to buy these

things? Would regular: people be 'able to buy them? Would we sell
them at places like Best Buy? Or would the government give some
kind of deal to get them so that we could get people going on this?
That is what I am trying to figure out.

Mr. Reicher. Yes, there are lots of approaches, but one of the
most significant-and I think one that has potentially the greatest-
impact-are what we call smart meters. You replace your simple
dome electric and gas meters with something that has two-way in-
formation, can talk to the utility, can send information to the con-
sumer on a real-time basis that you get in your laptop.

We have many utilities now- in the United States which have
committed to putting in smart meters. Southern California Edison.
is going to be installing over 5 million. And that is the sort of thing
that really gets people going.

In terms of Federal incentives, tax credits both to -industry. and
utilities and to homeowners for installing this kind of equipment
could help a great deal.

Real-time pricing, so that there is some incentive for example to
wash your clothes and dry them at night instead of during the day.
A choice, not a mandate but a choice, because you knew if you did
it would be 50 percent less.

Air conditioners that can actually talk to the utility on their own.
So at any given point you have made a deal with the 'utility that
you are willing to have your air conditioner cycled off for 5 or 10
minutes at a time when the temperature hits X degrees, and you
get an extra $25 off your electricity bill as a result of that.

So there are all sorts of things that can be done that start with
technology, that move from there to federal. and state support. The
good news is, this is not rocket science any longer. We have these
technologies available.

Senator Kiobuchar. Secretary Bowles.
Mr. Bowles. Yes. I would agree with your comment very much.

We in Massachusetts now, the Governor has been talking about en-
ergy audits, we now have such a backlog of them that we are not
even scheduling them now until November. That is a phenomenon
where we have only given a certain amount of energy efficiency
funding to the utilities to spend until it is gone.

What we have done in restructuring the energy market in Mas-
sachusetts is basically said to the utilities: You can spend any
money on these efficiency investments, including energy audits, in-
sulation, weather stripping, appliance subsidies, things like that,
until the point that the next investment is more expensive than
power generation.
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So as long as it is cheaper than buying the next kilowatt hour
of power, you can make those investments. And any state can do
that. A number of states have. It is, again in wonkie terms, called
"least-cost procurement," but it is basically the idea of buying the
cheapest energy resource.

So state utility commissions can do that. Legislatures can do
that. That is the biggest thing structurally we can do to really cre-
ate an energy efficiency marketplace that again competes on costs.
We are not taking about any crazy expensive things, we are talking
about things that are cheaper than power generation.

With the costs of commodities, natural gas going up so much,
there is a lot more cheap efficiency out there. So at the end of the
wires as a consumer what that means is you have more people
showing up on your doorstep saying, you know, do you have a 20-
year-old refrigerator in your basement that is still plugged in?
Twenty percent of your load could be just that old refrigerator you
forgot about a decade ago. If you unplug it, it would probably be
cheaper for all of us if we just bought you a small new refrigerator
and took that damn thing away. But there is a variety of things
we have not done because we have not given the utilities really the
incentive to focus on saving money.

Senator Klobuchar. Okay.
Chairman Schumer [presiding]. Congressman Hinchey.
Mr. Hinchey. Thank you very much, Mr. Chairman.
Thank you, gentlemen, very much, for this opportunity to listen

to you and. to learn a number of very important things. We are
grateful to you for being here.

The idea of energy efficiency I think is very critical. Last year
the Congress finally passed an energy efficiency bill which up-
graded the CAFE standards, the automobile fuel efficiency stand-
ards, upgraded them to 34 or 35 miles a gallon by the year 2020.

This was the first time that that was done in 32 years. That
standard was good, but it seems to many of us that a lot more
could be done. A number of us have introduced another bill last
year, which would jack up these CAFE standards to at least 40
miles a gallon by the year 2016, which is I think very easily achiev-
able.

I would just like to hear your comments on that. What do you
think that we could do in terms of CAFE standards, automobile ef-
ficiency, miles to a gallon, how much? How quickly do you think
that we could accomplish that kind of efficiency?

Mr. Reicher. Congressman Hinchey, I think there is a great
deal that can be done. The great news is that the automobile com-
panies themselves I think are much more convinced about that
than they have been in the past.

I mentioned in my testimony that at Google we actually con-
verted several Toyota Priuses and Ford Escapes to be plug-in vehi-
cles, and we tested those with professional drivers following Fed-
eral data on how consumers actually drive. The Ford Escape plug-
ins got 50 miles per gallon. The plug-in Priuses got over 90 miles
per gallon.

So we know how to do this. This is technology that is available.
So I think it would be fair to revisit the CAFE law and consider
increasing those requirements.
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In conjunction with that, I do think we need to also provide some
help with some of the infrastructure that our utilities are going to
need, for example, if we are going to move to plug-in hybrids. Be-
cause I think that is a big opportunity. So I would encourage you
to take a look at that, as well.

Mr. Hinchey. Thank you. Dr. Koomey.
Dr. Koomey. Congressman, thanks for your question.
One of the issues that I think people need to think about when

they are examining the car efficiency question is the mass of the
vehicle. We have designed vehicles more or less in the same way
for a long time using materials that have changed somewhat over
the last 20 years, but there are a lot of new materials that we now
know are more energy absorbing, lighter, and allow vehicles to still
be a good size but much lighter and therefore more efficient.

So part of the thinking around this, I agree with Dan that we
need to re-examine where those CAFE standards should go, but
part of that evaluation I think should be kind of whole system re-
design using current materials, current information technologies,
not assuming the way we have always designed cars is the way
they need to be designed going forward.

Mr. Hinchey. Mr. Mills.
Mr. Mills. Congressman, I just first want to thank you. Your

brother has taught a couple of my sons at school locally, and
they-

Mr. Hinchey. He is a great math teacher.
Mr. Mills. He is a great math teacher.
Mr. Hinchey. Thank you.
Mr. Mills. The automotive industry is fascinating. As I think ev-

erybody knows, they have figured out that they might have to build
different kinds of cars in this price climate. I think the automotive
industry believes the price climate is in this range for awhile.

I just want to answer briefly the question about timing that you
had asked. There are today dozens of car models that get between
30 and 40 miles per gallon, so consumers have the ability to buy
high efficiency cars today.

It is not like auto makers have not figured out how to make
them. They do exist. In fact, demand for used Honda Civics, I was
reading recently in The Wall Street Journal, are priced at the same
price as new Honda Civics because they are north of 30 miles per
gallon on the highway, and you can almost have yourself paid to
buy a Silverado taken off the lot at some GM dealers.

So some of the market response is already taking place. A couple
of witnesses have noted the auto industry has figured this out, and
in fact ironically enough there is some remarkable leadership going
on in the R&D labs at the auto industry in my experience through
the investment work that I do.

I would not call it stealth work; they just are not getting that
much credit for it, frankly, from studying changes in car architec-
ture, or car design, not just hybrids and plug-in hybrids.

When I first wrote about plug-in hybrids a few years ago in a
Forbes article, the fact-checker called all the major auto makers
and they all said universally to the fact-checker at Forbes that I
was wrong; I was nuts; they were not going to make them; they
were not in the plans.
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I think at that time it was not so much they had their head in
the sand. I happen to know from my own intel, if you like, that
they were doing that. They just did not want to signal where they
were in the path in a few cases, particularly in Toyota's case. They
are very secretive about these radical changes they make in car de-
sign.

Mr. Hinchey. Secretary Bowles.
Mr. Bowles. Congressman, I would just say, to endorse what the

others have said about revisiting CAFE. I think it makes sense for
the United States.

The one other element I just would throw into the mix is we in
California and in 14 States have been pursuing a waiver from the
EPA for the CAL LEV standard, which would allow us as states
to decide on one other standard that we could pursue more aggres-
sively, and I think that is another step that Congress could step
in and override, in my -view, the recalcitrance from the EPA in
terms of letting states go further when they are ready to, and rec-
ognizing it is only one other standard. We are not talking about a
myriad of standards. So that is another thing that Congress could
do if they did not want to touch CAFE right now.

Chairman Schumer. Thank you, Congressman Hinchey. And I
want to thank all of the witnesses once again.

First to Mr. Reicher. I am very interested in the low income
home weatherization program. I am going to put in some legisla-
tion to move it up.

Can you talk a little bit more about the program? Why is it so
uniquely positioned to help reduce energy consumption as well as
U.S. emissions? What can we in Congress do to ensure the remain-
ing $28 million homes eligible for assistance receive the weather-
ization support they need?

There is such bang for the buck, and frankly as you said it is a
permanent solution, whereas LIHEAP is a year-to-year solution.

Mr. Reicher. Mr. Chairman, it is a great program that has re-
ceived very little attention.

Chairman Schumer. Why, do you think?
Mr. Reicher. We have not focused on energy efficiency as
Chairman Schumer. At all.
Mr. Reicher [continuing]. At all. And when we have gotten into

trouble in terms of higher energy prices, the general reaction in
Congress has been, let's put more money into the Low Income
Home Energy Assistance Program, LIHEAP, which is an important
program. It does buy down people's energy bills.

But that is a one-time buy-down. To be candid, it really gets to
a very, very small percentage of the need both in terms of eligible
families and how much it actually helps them.

The great thing about weatherization as a complement to
LIHEAP is that it continues to return savings year after year after
year. Twenty to forty percent improvement in energy bills, not even
taking into account what you can do if you also improve some of
the electricity using appliances in the home.

The great news is, there is an established base of home weather-
ization providers all around the United States, scores of them.
They have been added since the 1970s. They have done roughly 6
million homes. There is a very established process for doing it that
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starts with the Home Energy Audit. There's a standardized set of
tools you use for that, a standardized set of approaches you take
to making the changes in the home.

What is exciting now, though, is that there is increasingly the op-
portunity to not just have this be federally funded but there may
well be ways to aggregate hundreds or-thousands of homes into a
financeable package. I mentioned that in my testimony.

Chairman Schumer. Right.
Mr. Reicher. Imagine being able to not only have federal dollars

going into this, but also get the private sector to start investing in
these kinds of upgrades.

The problem today is we are only weatherizing on the order of
100- or 200,000 homes a year. The Energy Department has actually
proposed this year to zero out the weatherization budget, as you
know.

Chairman Schumer. Yes. That is hard to believe, given every-
thing that has happened.

Mr. Reicher. We should be going the opposite direction. A mil-
lion homes a year for the next ten years we would at least get to
a third of what we could do. The job creation is extraordinary. The
climate change -impacts are extraordinary. We would even mod-
erate the price of natural gas.

Chairman Schumer. How long does it-if you weatherize a
home in year one, how long does it stay weatherized? Forever? Or
do some things deteriorate?

Mr. Reicher. Well the savings are over many, many years.
Chairman Schumer. Right. But would you have to re-weath-

erize it 20 years from now?
Mr. Reicher. Certain things will still be in effect. You know,

good insulation can last longer than that. Good windows can last
longer than that. Other things, you might have to go back but nor-
mal home maintenance would get you there. But those first 10, 20,
25 years you really see major savings.

Chairman Schuner. Yep. Mr. Mills, do you disagree with any-
thing Mr. Reicher said about weatherization? Not about in general,
but just on weatherization?

Mr. Mills. Well, no. I mean, weatherization of homes and build-
ings is important. I think that the only thing that I would be nerv-
ous about is the financing structure, just because it is difficult in
practical systems. This has been done before in many states, to
weatherize low-income homes. And utilities in a variety, of states
have moved, gas utilities in particular, to put programs in place.

It turns out, just my experience working with the utilities over
the years, that the old expression the devil is in the details, it is
very difficult to implement these things.

To the point earlier about Minnesota has programs that have not
been taken advantage of, it is hard to incent people to do these
things. And it is hard to force them to do these things. So it tends
to go slower than people expect.

Chairman Schumer. Right. That is probably true. But my
guess is there are millions more who would do it in a New York
minute.
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Mr. Mills. I think that my view would be, of the New York
Minute, would be with New York prices it would be a New York
second.

Chairman Schumer. Exactly.
Mr. Mills. I think the big big push will be because prices are

so high. One winter at $4 or $5 a gallon heating oil, people get reli-
gion very fast.

Chairman Schumer. Right. Just a quick question to, let me ask
Dr. Koomey, Secretary Bowles. My time is running out and we
have a vote, so we are going to have to be quick.

It is hard to give a quick answer, but if you could do one thing,
if we, the Senate, the House, the President, could do one thing to
encourage efficiency right now to help us save money, reduce oil
consumption, reduce prices, what would you choose?

Secretary Bowles. But you've got to answer quickly.
Mr. Bowles. I'll give you a two part. For this winter, which will

be very cold and we need weatherization, LIHEAP very badly be-
cause people are going to die from this cold winter

Chairman Schumer. Right.
Mr. Bowles [continuing]. I would do a lot of subsidization of in-

sulation and weather stripping. That is the biggest short-term
thing.

Long term, I would give the states irresistible incentives to to-
tally restructure their electricity market as we have done and Cali-
fornia has done.

Chairman Schumer. Right. Dr. Koomey.
Dr. Koomey. I would help the states to adopt decoupling and

profit incentives for energy efficiency because when you make it
profitable for companies to pursue efficiency, they go after it.

Chairman Schumer. Yes. Your ideas are very interesting, and
you are harnessing the free market to do some good. Now there
are, I do not know if you would call them externalities, but imper-
fections in the free market that do not allow it to happen.

If there were perfect knowledge, the little example you gave of
the IT buyer not caring about efficiency would not matter-I don't
know if it is perfect knowledge. I do not know what you call it. Yes,
it is, perfect knowledge of the CEO at the top of the company.

Dr. Koomey. And also misplaced incentives.
Chairman Schumer. Right. I want to thank our witnesses. I

know this hearing was a little brief because of the votes and unfor-
tunate scheduling, but it was a great hearing. This is to me one
of the great frustrations: Energy efficiency is the steak. It does not
get the attention it deserves, and our job here will be to try to
move some of these pieces forward. So thank all four of you.

The hearing is adjourned.
[Whereupon, at 11:30 a.m., Wednesday, July 30, 2008, the hear-

ing was adjourned.]
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Opening Statement of Senator Charles E. Schumer
Chairman, Joint Economic Committee

Hearing: 'Efficiency: The Hidden Secret to Solving Our Energy Crisis
July 30, 2008

(as prepared for delivery)

Good morning and thank you for coming to our Joint Economic Committee hearing on energy efficiency
- which is what I call the hidden secret to solving this serious energy crisis Americans are facing.

Everywhere we go - legion halls, parades, weddings - the high price of gasoline is one of the very first
things people bring up. But in just a few short months, families from New York to Washington State will
also be struggling to pay their winter heating bills. It is no wonder that Congress has held over 60
hearings on energy policy so far this year - and 20 in July alone.

Americans from coast to coast are being squeezed. We had a hearing last week to examine the Middle
Class Squeeze in more depth. Elizabeth Warren from Harvard told our committee that the average
family is earning over a $1,000 less than they did in 2001 and they're paying from $4,500-7,000 more in
energy, health care, housing, college tuition, and child care costs. That's bad news for families and for
our country's economic health, which is driven by the hard work of middle class families.

Americans from coast to coast are being squeezed. Warren estimates that middle class families are
paying over $2,000 more in gasoline costs alone -- DOUBLE what they spent In 2001.

This is terrible news, in particular, for millions of families in the lower income brackets. Gasoline bills
alone ate up 10 percent of their paychecks in 2006 - when a gallon of gas was "onlyw $2.50.

For all of the talk about how American families have benefited from the Bush tax cuts, and for all of the
emphasis that some of my colleagues are placing on making those tax cuts permanent, the simple,
undeniable, you-can-look-it-up, no-spin truth is that the average American family is paying far more in
higher gas prices this year than they received in Bush tax cuts.

We had a committee hearing last month to examine whether these high oil prices were a temporary
bubble or a painful, new reality for our economy. At that late June hearing, oil topped S134 a barrel -- it
is now a paltry $122 a barrel. If there is no oil bubble, or if prices temporarily decline, as they have
recently, and we put off doing the necessary things we have to do - like investing in efficiency programs
and alternative fuels- we'll be even further behind than we are now from breaking our foreign oil
dependence.

It is clear that demand for energy - oil, gas, electricity -- is on the rise - especially in rapidly developing,
large countries like China and India. So the reality is that we need to look beyond quick fixes that will
do little for consumers and do less to address this energy crisis. In the long-term, we must address the
demand side of the energy equation.
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With 7 years under their belt, this White House has taken zero pro-active steps to reduce our
dependence on foreign oil or push other serious energy efficiency programs. If it wasn't for the
Democratic Congress passing a long-overdue, small increase in fuel efficiency standards for cars,
President Bush would leave the White House with a spotless record - committing no sins against Big Oil
or OPEC.

With almost 70 percent of all of the oil we consume going into our gas tanks, it is a crime that the White
House and the Republican Congress since 1995 have opposed increasing fuel economy standards for so
many years.

While I have supported some targeted drilling in the Gulf of Mexico, I don't believe that we can drill our
way out of this energy crisis - neither do the American people. According to a recent poll, 76% of
Americans said that we should focus on investing in new energy technologies, renewable fuels, and
more efficient vehicles rather than expanding oil exploration and drilling.

One good thing that came out of the oil shock in the 1970's was the push for dramatic energy
conservation. Why don't we do more of it now? California made tremendous efforts under Governor
Jerry Brown during that time to reduce consumption and now they are well below the national average
in energy usage per capita. One environmentalist said, alternative fuels are the sizzle, but
conservation and efficiency is the steak.

But to some conservation has the connotation of discomfort - using an extra blanket in the winter or
easing up on the air conditioning in the summer. But as our witnesses will discuss, energy efficiency is
actually doing more with less. We'll learn about the most recent state to implement landmark energy
efficiency and alternative energy programs from the Massachusetts Secretary of Energy and
Environmental Affairs, Ian Bowles.

But what should we be doing in Washington to address this problem?

We should be requiring utilities to achieve 10% energy savings each year by helping their
customers with energy efficiency programs, improving energy efficiency in their own
distribution systems, or through credit trading.

We need to require states to update their commercial and residential buildings codes to
achieve a 30% energy savings by 2015 and 50% energy savings by 2022, based on 2006
buildings code standards. That's an idea that offers big bang for the buck because buildings
consume a great deal of our energy and are very inefficient.

Finally, we should be giving states like Massachusetts the ability to set higher appliance
standards, with the proper approval from the Department of Energy, to help the federal
government and big manufacturers stay ahead of the technology curve.

Another idea that Dan Reicher addresses prominently in his testimony may be long overdue -- a
reinvigorated and beefed up weatherization program to help millions of Americans consume less
energy, stay warmer in the winter and cooler in the summer.
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Given the recent inability of the Senate to increase funding for the low income home energy assistance
program (LIHEAP) and what is predicted to be a terrible winter heating season, I'm worried that families
in New York and around the country will be choosing between heat and food or between heat and
health care. This kind of common sense investment in reducing our energy consumption is an energy
hat trick - it helps families who are making ends meet, Improves our energy security, and strengthens

our economy.

The bottom line is that if you don't encourage efficiency, if you don't invest in alternative energy, and
if you don't tell the big oil companies they can no longer run energy policy in America, we will not

succeed, plain and simple. Our witnesses today are experts in doing more with less - which is why they
only will get five minutes to make their opening statements.

Witnesses:
Ian Bowles, Secretary of Energy and Environmental Affairs, Commonwealth of

Massachusetts
Dan Relcher, Director of Climate Change and Energy Initiatives, Google
Dr. Jonathan Koomey, Professor, Stanford University
Mark P. Mills, Co-Founder, Chairman lCx Technologies. Inc.

# #f #
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July 30, 2008

Good morning. I would like to thank Chairman Schumer for holding this hearing to examine the
role that efficiency measures can play in our energy strategy.

Three years ago, the Republican-controlled Congress passed energy legislation they said would
bring down the cost of gasoline and end our dependence on foreign oil. Instead, the price of
gasoline has nearly doubled since then.

Whether it's paying over $4 for a gallon for gas or milk, due to soaring fuel costs, Americans are
paying a hefty price for the Bush Administration's failure to pursue a sensible energy strategy
over the past seven years. We cannot drill our way out of this problem, as the Administration
and my colleagues on the other side of the aisle would have us believe.

Meeting the energy needs of our nation will require a comprehensive strategy for achieving
greater efficiency and investing more in renewable fuels. The Democratic-led Congress has
already enacted into law the first new fuel efficiency standards in over three decades and made
an historic commitment to biofuels grown here at home, both of which are reducing consumption
and saving families money.

We are building on these steps by encouraging the use of mass transit and expanding tax
incentives for renewable energy to spur American innovation and business investment, and
create green jobs.

Record energy prices are forcing us all to rethink the way we live and commute, and companies
are also rethinking the way they do business. In short, we all need to think outside of the oil
barrel. Today we will hear about the many ways in which families, businesses, and government
can work together to achieve greater energy efficiencies, which Mr. Reicher has noted is perhaps
the fastest, cleanest, and cheapest way of addressing our energy challenges.

More flexible workplace policies can also play an important role. A recent survey by the Society
for Human Resource Management found that 26 percent of businesses are offering flexible
schedules to help employees cope with high gas prices.

Across the nation, local governments are altering work schedules to save energy and cut costs.
Utah's Republican Gov. John Huntsman recently announced that most state employees will be
moving to a mandatory four-day work week to reduce the state's energy consumption, while also
providing workers with greater flexibility.

-more-
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A bill I have co-sponsored with Senators Kennedy and Obama, the Working Families' Flexibility
Act (H.R. 4301), would help working families across the country by putting a process in place
for employees to request a change in their work schedules and providing job protection when
making the request.

More and more, businesses are finding that flexible work schedules and other family-friendly
programs are good for the bottom line, in terms of reducing turnover and increasing productivity.
What's also coming to light are the ways in which these policies can help companies and
families reduce consumption, cut energy costs, and ease traffic congestion.

Our nation's continued prosperity depends on meeting the challenge of our energy needs and
bringing relief to American families.

Mr. Chairman, thank you for holding this hearing and I look forward to the testimony today.
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Mr. Chairman, I want to thank you for scheduling today's hearing. I hope this will give us
the opportunity to focus needed-attention on the important role energy efficiency can play
in helping to address the energy challenge our nation confronts. I must admit, however,
that I am a bit perplexed by the title of today's hearing - 'Efficiency: The Hidden Secret to
Solving our Energy Crisis."

I am perplexed about the hearing title on a couple of levels. First, the title reaffirms the fact
that the majority in this body remains in denial, believing that our Nation's energy crisis
can be addressed by some single silver bullet, in this case, a hidden secret, on the demand
side of the equation. Mr. Chairman, when is the majority in both Houses of Congress going
to acknowledge the fact that this crisis cannot be addressed simply on the demand side of
the equation?

Yes, reducing demand through efficiency and technology is an important part of any
meaningful and comprehensive strategy to address this crisis. However, another aspect
that is also lost in the hearing title is any recognition of the fact that many of the demand
reduction strategies propounded by the other side are heavily dependent on higher taxes -
direct or indirect - and/or steep increases in energy prices to create incentives to save
energy.

Secondly, Mr. Chairman, the discovery that 'efficiency" is somehow a "hidden secret" is
almost as absurd as the notion that the potential health risks associated with smoking
represents a breakthrough in modern scientific thinking. In fact, improving efficiency is not
a new or a novel concept.

I would commend to the Committee's attention the July 2006 "National Action Plan for
Energy Efficiency." This plan was 'developed by more than 50 leading organizations in
pursuit of energy savings and environmental benefits through electric and natural gas
energy efficiency." That national action plan lays out five broad recommendations:

* Recognize energy efficiency as a high-priority energy resource.
* Make a strong, long-term commitment to implement cost-effective energy efficiency

as a resource.
* Broadly communicate the benefits of and opportunities for energy efficiency.
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* Promote sufficient, timely, and stable program funding to deliver energy efficiency
where cost-effective.

* Modify policies to align utility incentives with the delivery of cost-effective energy
efficiency and modify ratemaking practices to promote energy efficiency
investments.

The report goes into great detail about the role of efficiency in meeting the demand for
energy. It focuses on the efforts of a number of states to improve energy efficiency. But the
report also draws attention to a number of disturbing aspects of the debate. For instance,
on an inflation adjusted basis, investment in efficiency declined by 25% between 1992 and
2000. Fortunately, by 2003 the trend reversed itself and increased 15% from the 2000
levels.

Mr. Chairman, there is much we can do to improve efficiency - and doing so is one part of
the equation. But we must address the supply side of the equation as well. As a nation, we
produce barely half the amount of crude oil and about the same amount of natural gas as
we did in 1970. According to BEA, in the first quarter of 2008, our imports of petroleum
products amounted to $451 billion on an annualized basis. Tomorrow, when BEA releases
its first look at second quarter GDP, I suspect we will see an even higher number.

I mention this in terms of GDP, because imports are a subtraction from GDP. And lower
GDP means fewer jobs, lower government revenues and a larger deficit. In the first five
months of this calendar year, had we imported one million barrels of oil less per day, our
trade deficit would have been $14 billion lower over those five months.

The policy that the other side of the aisle is defending with such zeal by failing to promote
the discovery and drilling of additional domestic oil supplies is sending money and jobs
outside the United States by the truckload. This is wrong and must be stopped. That is
what I and my colleagues on this side of the aisle have been fighting so hard for over on the
Senate floor. It's time we took action and gave the American people some needed and real
relief.

Let me close by noting that drilling is not the entire answer to the entire question. We need
a broad based approach that continues to encourage the development and use of
alternative sources of energy like bio-fuels, wind, solar and so on. We should require that
an increasing share of the vehicles sold in the United States be flex fuel or alternative fuel
vehicles. But we must also maximize, in an environmentally sensitive manner, our existing
resources. To do less would be irresponsible. I hope my colleagues on the other side of the
aisle will quickly recognize that both sides of the equation, supply and demand, must be
addressed.
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Testimony of Ian Bowles
Secretary of Energy and Environmental Affairs

Commonwealth of Massachusetts
Joint Economic Committee

U.S. Congress
July 30, 2008

Thank you, Chairman Schumer, Vice Chairman Maloney, and members of the
committee, for the opportunity to testify today and for your leadership in addressing an
issue that is central to the nation's future. We are proud of the progress the
Commonwealth of Massachusetts has made toward reducing our dependence on foreign
oil, tackling the climate challenge, and especially strengthening our economy, all through
energy efficiency. I am glad to share our experience with you, lay out our goals for the
future, and make some modest but deeply felt recommendations for state policy.

Massachusetts has long been a national leader in energy efficiency, but the value of
investing in energy saving measures is apparent now more than ever. All energy users -
homeowners and renters, commercial enterprises, manufacturers, institutions, cities and
towns - are feeling the pinch of rising fuel prices, and are struggling to adjust to the
stresses created by today's global energy markets. At the same time, all of us are coming
to realize the stake we have in tackling the threat of global climate change. For reasons
economic as well as environmental, we need to find ways to meet our energy needs while
burning less fossil fuel.

This imperative is nothing new to us in Massachusetts. With no oil, coal, or natural gas
of our own and located literally at the end of the energy pipeline, Massachusetts has
always had high energy costs. It has long made economic sense to use the energy we pay
for as efficiently as possible. Our experience over the years has taught us that energy
efficiency and conservation are by far the cheapest, as well as cleanest, ways to meet our
energy needs, but even we have not taken maximum advantage of that lesson. Now, as
we face record high fuel prices, driven by global demand that is more likely to grow than
shrink, the time has come to put conservation and efficiency at the heart of our energy
policy. We are doing so in Massachusetts, with support across the political spectrum and
from business groups as well as environmental advocates.

We are also seizing energy efficiency, along with renewable energy, as an economic
opportunity. Clean energy technology - the development and commercialization of
innovations ranging from super-efficient lighting and motors to cellulosic biofuels made
from non-food crops and plug-in hybrid cars that get 150 miles per gallon of gasoline - is
a young but growing industry in Massachusetts, with more than 14,000 employees
already and soon to be the 10"' largest industry sector in the state. Backed by the
intellectual resources of our great private and public universities and the second-highest
investment of venture capital in the country, clean energy technology is an industry of the
future for Massachusetts. As Governor Patrick often says, if we get this right, the world
will be our.customer. The same could be said of the United States as amwhole.

Page I of 15
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I. Past Enermv Efficiency Prourams: HMahlv Cost-Effective. But Constrained

Massachusetts has a history of success delivering energy efficiency to residential,
commercial and industrial customers. Through programs established by both state
mandates and the cooperation of the state, utilities, and various stakeholders beginning in
the 1980s, we have long had residential energy auditors, insulation contractors, and
plumbers fanning out across the state making our aging housing stock more energy
efficient. And for decades we have had engineers examining our commercial office
buildings, city halls, hospitals, and industrial facilities replacing outdated lighting,
motors, refrigeration equipment, and more.

The programs have been built on a basic model, though with many variations:
* get energy use data;
* prioritize high value efficiency opportunities (where the cost of a measure

will be offset by significant short and long term bill savings); and
* provide rebates or incentives to encourage energy users to take action to save

energy.
The measures covered by the programs have varied over time, but include steps as simple
as caulking and weather-stripping leaky doors and windows, and as complex and
expensive as switching out a 50-year-old boiler for a brand new energy-efficient one. (In
some places we are now piloting super-efficient micro-combined heat and power systems
that can provide both electricity and heat.) Often, commercial and industrial customers
will get a comprehensive energy audit from experienced engineers that will provide a list
of more than a dozen energy efficiency measures that will reduce energy expenses, cut
pollution, and improve aging capital.

These programs have been highly cost effective, delivering great benefits to the
Commonwealth. These include energy bill savings through direct reductions in energy
bills for homes and businesses that have made efficiency upgrades. But the benefits go
farther than that. Energy efficiency reduces demand for electricity from the regional
electricity grid, which means that all these measures significantly reduce pollution from
power plants. Moreover, demand savings are especially valuable in places (like parts of
New England) where peak electricity use bumps up against limits of supply. These
reductions in capacity are valuable financially, because they reduce wholesale electricity
prices and avoid the need for expensive peaking power plants. These and other factors
combine to reduce energy costs for all users.

Moreover, energy efficiency programs have local economic development effects. Dollars
that consumers and business owners don't spend on energy are available to be spent
productively in many other ways. Importantly, the dollars spent on these energy
efficiency measures are dollars spent improving Massachusetts homes and businesses,
through work done by local contractors, with employees from the Commonwealth and
surrounding states, rather than sent out of state to pay for coal, oil, or natural gas.

Page 2 of 15
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The tables below summarize the impacts of the Commonwealth's energy efficiency
programs. Table 1 describes the impacts of the existing electric energy efficiency
programs in the years 2003-2005.

Table 1
Participants and Annual Bill Savings, 2002-2005.

Program Summary 2003.2005
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Note: Some customers participate in more than one program but are counted as a new participant each time.

Overall, there were almost 2 million participants in utility energy efficiency programs,
the great majority of them residential purchasers of compact fluorescent light bulbs
(CFLs). Massachusetts, in cooperation with other New England utilities and major retail
outlets, subsidizes compact fluorescents at the wholesale level, bringing the price in
stores down to $1-$2 per bulb. Customers are not burdened with cumbersome rebate and
coupon requirements and have enthusiastically purchased CFLs, making Massachusetts
the highest CFL purchaser per capita in the nation.

The largest reservoir of energy savings is found among commercial and industrial
customers. Massachusetts energy efficiency programs actively pursue these savings, with
programs designed to make participation as easy as possible. Programs have been
designed so that business paybacks on their investments in energy efficiency fall within
18 months to two years.

.Table 2 below describes the impacts of energy efficiency programs since Massachusetts
passed the Electric Utility Restructuring Act in 1997. That act established a System
Benefits Charge, initially set at 3 mnils for every kilowatt hour sold in the state, currently
set at 2.5 mils ($0.0025). The table shows the savings achieved in each year on both
annual and lifetime bases. The expenditures include both the SBC incentives and
customer copayments. In addition to energy saved, the programs have also reduced peak
demand through investments in air conditioning, commercial lighting, efficient motors
and control systems. These investments in demand reductions will grow substantially, as
long as they cost less than additional power generation, under the Green Communities
Act, further reducing the need to construct additional peak demand generation and saving
money for consumers.

Page 3 of 15
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Table 2
Electric Elen Prorams Since 1997

Note: Ufetime, savings refer to the saig bchee y measures installed each year over th lesr' if
efficiency measures average 13 year lifespan.
*Expenditures include SBC funds plus participant measure. cost share.

These savings accumulate dramatically. The chart below shows the 'ribbons" of savings
*derived from each year's energy efficiency programs and their lasting effect in the.
electricity system. In 2006, energy efficiency provided approximately 4 million MWh
worth of electricity.

--- -- - -

--- - -- -
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Focus on energy efficiency has made Massachusetts one of the most energy-efficient
economies in the nation. Our gross domestic product per MMBtu is well above the
national average, and behind only two states (each of which also has extensive energy
efficiency programs, and one of which is the great state of New York) and the District of
Columbia.

300-

250_

2 00- - --- -- -.* .......

2 50 .

0 .

All of this shows the tremendous benefits of energy efficiency. But many technical and
economic analyses indicate that there is far more potential to save energy than we have
realized. We have only been scratching the surface. Since their creation in 1997, our
energy efficiency programs have been capped by the amount of funding provided by the
System Benefit Charge, no matter how many more savings were available. Program
administrators have been allocated a fixed budget each year, and cannot exceed it. In
some instances, programs run out of money and close up shop by as early as April. while
in others; demand has been carefully managed by waiting lists for services.

In contrast, there has been discussion in recent weeks about solving our energy problems
by drilling deeper in the search for oil. Where we should be drilling deeper is energy
efficiency. Tapping into more energy saving opportunities in our homes and businesses
will be far more productive and far more beneficial to the Commonwealth and the nation
than any other energy strategy, and should be our first priority.

In Massachusetts, we chose to remove the caps and break down the barriers for energy
efficiency, unleashing conservation as a resource to harness market forces and grow to
meet energy demand.
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IL The Green Communities Act: Expanding Efficiency and Renewable Enermv

On July 2, Governor Deval Patrick signed into law the Green Communities Act, a
comprehensive energy reform law developed in close collaboration with House Speaker
Sal DiMasi and Senate President Therese Murray (see Appendix for statute summary).
The new law dramatically expands energy efficiency's role in the Massachusetts
economy, and sets as a goal reduction of energy consumption across the Commonwealth
by 10 percent in less than a decade.

Under the new law, the state will make energy efficiency programs compete on price
with traditional energy supply. Utility companies (NSTAR, National Grid, Western
Mass. Electric, etc.) will be required to purchase all available energy efficiency
improvements that cost less than it does to generate power to meet the same energy need,
ultimately saving money on consumers' electricity bills. And it will be done not as an
add-on to utility bills, but as an integral part of the way utility companies meet their
customers' energy needs.

When each electric distribution utility looks at how much electricity it needs to buy from
power generators in our competitive wholesale market to meet the demands of its
customers, it will be required first to identify all the cost-effective opportunities available
to save electricity. That means replacing lighting, air conditioning, and industrial
equipment with more efficient models.

Utility companies will offer rebates and other incentives for customers to upgrade
lighting, air conditioning, and industrial equipment to more efficient models, whenever
those incentives cost less than generating the additional electricity it would take to power
their older, less-efficient equipment. Each utility will be required to submit a three-year
efficiency investment plan, subject to review by a new Energy Efficiency Advisory
Council and approval by the Department of Public Utilities.

Existing efficiency programs have shown savings at 3 cents per kilowatt-hour versus 9
cents for power generation, which leads us to expect that there is much more efficiency to
be obtained at a cost lower than generation. Customers who take advantage of these
incentives will save money as they reduce how much energy they use and pay for. And
all customers will save money from lowering the overall demand for electricity.

Greater energy efficiency overall reduces total electricity system costs because, on the
wholesale power market, the price of electricity is set by the highest-cost generator
operating at the moment, with peak-hour demand, when the most expensive plants are
running, pushing the price to astronomical levels (up to $ I,OOO/MWh on the hottest day
of the year). Energy efficiency lowers overall demand and therefore the clearing price of
electricity every hour.

Lower demand peaks also reduce the need for costly new power plants that run only to
meet the highest load levels of the year. Recently, ISO-New England, the regional grid
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operator, held the first auction in its Forward Capacity Market, which is intended to
ensure that the region has enough generating capacity to meet future needs. Two-thirds
of awards were won by demand-reduction resources, rather than generating resources.

All this gives us great confidence that there is tremendous potential to save money for
residential and business consumers and reduce the use of imported fossil fuels by means
of the expanded energy efficiency programs created by the Green Communities Act

The law also promotes energy efficiency in other ways. It requires the state Board of
Building Regulations and Standards to adopt, as its minimum standard, the latest edition
of the International Energy Conservation Code as part of the state Building Code. As the
IECC is updated every three years, this requirement will keep Massachusetts building
standards at the highest levels of energy efficiency.

Finally, the Green Communities Act gives legislative approval to the Commonwealth's
participation in the Regional Greenhouse Gas Initiative (RGGI). Substantially all of the
emissions allowances issued by Massachusetts under the program will be auctioned - in
accordance with the policy announced by Governor Patrick in January 2007 - allowing
the proceeds to be spent on a variety of public benefits, with at least 80 percent of the
proceeds to be invested in energy conservation and demand reduction. I recently
(January 23, 2008) described the rationale and goals of this auction process in testimony
before Chairman Markey's Select Commrittee on Energy Independence and Global
Warming.

Renewable energy is another focus of the Green Communities Act, for its environmental
and also energy independence benefits: Massachusetts has no fossil fuels of its own, but
plenty of wind, solar, and biomass resources.

The law promotes renewable energy in a number of ways. It doubles the rate of increase
in the Renewable Portfolio Standard, from 0.5 percent per year to I percent per year, with
no cap. As a result, utilities and other electricity suppliers will be required to obtain
renewable power equal to 4 percent of sales in 2009, and rising to 15 percent in 2020, 25
percent in 2030, etc.

The law also requires utility companies to enter into 10- to 15-year contracts with
renewable energy developers, which will provide price certainty for wind power in the
future and thereby help developers obtain financing for their projects. The agreements
will target Massachusetts-based projects.

In addition, the law makes it possible for homeowners, businesses and cities and towns
that own wind turbines and solar power installations to sell their excess electricity into
the grid ("net-metering") at favorable rates, for installations of up to 2 megawatts (up
from 60 kilowatts currently).

The measure authorizes utility companies -to own solar electric power they put on their
customers' roofs or in freestanding installations - a practice that was previously
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prohibited under the electricity restructuring of 1997 - up to 50 MW for each of the
state's four distribution utilities after two years. If utilities take full advantage of this new
opportunity, it will help Massachusetts meet Governor Patrick's goal of installing 250
megawatts of solar power statewide by 2017.

The Green Communities Act also creates a Green Communities program to offer benefits
to municipalities that make a commitment to efficiency and renewable energy. The
state's Department of Energy Resources will provide technical and financial assistance to
municipalities for energy efficiency and renewable energy efforts, with $10 million in
funding from a variety of sources, including emissions allowance trading programs,
utility efficiency charges, alternative compliance payments generated by the Renewable
Portfolio Standard, and the Renewable Energy Trust Fund.

Im. Other Administration Initiatives: Boosting Efficiency in All Sectors

The Commonwealth under Governor Patrick's leadership has taken a number of other
steps to boost energy efficiency, starting with the creation of the first Cabinet-level
agency in the country that combines all energy and environmental policy and regulation.
Under the Executive Office of Energy and Environmental Affairs, the six environmental
and energy regulatory agencies (including the public utility commission) are able to
coordinate their efforts to reduce energy costs and usage, curb greenhouse gas emissions,
and tap the economic potential of the rapidly growing clean energy technology sector in
Massachusetts.

Our Department of Public Utilities recently issued an order "decoupling" utility revenue
from sales volume - a process designed to eliminate the economic incentive for utilities
to maximize power consumption and equivocate about conservation. This reform will
make the distribution utilities full partners in promoting energy efficiency for their
customers, and fulfilling the efficiency promise of the Green Communities Act.

In March, Governor Patrick announced a bold Zero Net Energy goal for buildings in the
Commonwealth. The Governor has established a Task Force whose work will enable the
state to begin construction of the first state-owned zero net energy building by 2010;
point the way toward broad marketability of zero net energy residential and commercial
buildings by 2020; and establish standards for statewide adoption of zero net energy
buildings for new construction by 2030. Aggressive pursuit of zero net energy buildings
will improve application of existing technologies while also spurring development of
innovative technologies, as well as design and operating practices, to make buildings
super efficient.

Last year, Massachusetts became the first state in the nation to incorporate greenhouse
gas emissions into the state environmental review process, a policy that is leading to
greater private investment in green buildings. Through the environmental review
process, major new real estate projects will be required to analyze how they can
maximize energy savings through better design and construction.
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The Governor has also issued Executive Order 484, entitled "Leading by Example,"
which requires all state agencies to reduce energy use at state-owned buildings 20 percent
by 2012 and 35 percent by 2020. The Executive Order also requires all new construction
and major renovation projects to meet the Massachusetts LEED Plus standard, which is
based on LEED but sets a higher bar for energy efficiency.

IV. Role for Federal Policy

In many instances, achieving substantial energy efficiency improvements must begin
from the unique circumstances of each state, taking into account age of building stock,
industry concentrations, climate, and other factors. But federal policy can nurture and
accelerate these efforts tremendously. A combination of strong state and federal policy
can unleash energy efficiency tremendously, offering savings, energy independence, and
greenhouse gas emissions reduction across the land - and launching a new and vital
industry that is central to our future.

We are already beginning to see glimpses of the new energy opportunities on the horizon,
as Massachusetts and California set bold goals to get to Zero Net Energy homes and
commercial construction in coming years, and California begins to reshape residential
and small commercial heating and cooling industries to be dramatically more efficient.

Working together, the states and the federal government could put energy efficiency at
the heart of our energy policy, enabling us to maximize energy savings at a time of record
fuel prices; tackle the challenge of climate change; and become more energy
independent. In several areas key to achieving greater energy efficiency - including
utility regulations, building codes, and land use and development - the states have
particular expertise and/or authority, and the federal government should look for ways to
support and encourage state leadership. In several other areas, Congress has the
opportunity to establish national policies that will drive significant energy savings -
climate policy, vehicle fuel efficiency, national building codes, and appliance standards.

We strongly support aggressive fuel economy standards for vehicles, and are pleased that
Congress has recently acted to update the Corporate Average Fuel Economy (CAFE)
standards. On the other hand, we are dismayed that the Bush Administration has denied
California's waiver under the Clean Air Act to impose greenhouse gas emissions limits
on cars and light trucks, which Massachusetts and several other states are poised to adopt
as well. While not an efficiency measure per se, California's emissions standards would
require greater and faster vehicle improvements than CAFE, and our states should be
allowed to put these requirements into effect.

We encourage the federal government to quickly adopt more stringent appliance and
equipment efficiency standards. When the federal government establishes appliance and
equipment standards, they are setting the minimum energy efficiency of the products we
buy and use every day. Higher energy efficiency standards save money for energy users,
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protect the environment, and boost the economy by driving innovation. They hasten
adoption of energy-saving technology in products, often with improved performance.
Existing standards have saved more energy than we would have gotten from dozens of
power plants, and the potential savings from new, higher standards could do far more.

Massachusetts supports swift and aggressive federal energy standards for small motors,
battery chargers, commercial refrigeration and the dozens of other products currently
under review by the U.S. Department of Energy. In particular, we call for the federal
government to adopt the one-watt standby initiative to require all appliances to consume
no more than one watt per hour when not in use. Research from Lawrence Berkley Labs
suggests that "vampire" or "phantom" load in homes accounts for to percent of
residential electricity consumption for no useful purpose.

Carbon policies such as cap and trade mechanisms for particular sectors, as in the case of
the Regional Greenhouse Gas Initiative (RGGI), or economy-wide caps adopted or under
consideration in a number of states, will also drive major investments in energy
efficiency. We support swift adoption of a federal carbon cap designed to reduce all U.S.
emissions 80 percent by 2050, as is generally accepted within the scientific community as
necessary for avoiding the worst impacts of climate change, with interim targets that can
be revised as science dictates. Any federal carbon policy should auction allowances, and
direct a major share of the auction toward the state level, where utilities, building codes,
and zoning offer the best opportunities to capture energy savings; preserve the right of
states to implement more stringent greenhouse gas limits if they so choose; support early
acting states or corporations; send clear market signals, and invest in efficiency and
renewable energy nationwide.

While we know that the untapped potential for energy efficiency using today's
technologies is enormous, we also know that the future potential can be even larger.
Refrigerators today use roughly half of the electricity they used 15 years ago, due to
technological developments. Such developments are occurring all the time, due to
market forces as well as government energy efficiency policies. In Massachusetts, we
believe there is an important role for research and development to push technologies
further so as to ensure that efficiency opportunities willocontinue to expand in the future.
The federal government must play a critical role in supporting R&D efforts - leading to
benefits that will be enjoyed nationwide."

There are several other steps the federal government should take that would significantly
boost energy efficiency. Establishing a national energy efficiency resource standard, or
energy savings targets for electric and gas utilities, would drive significant investment in
this sector. Establishing a financing mechanism for energy efficiency improvements,
along the lines of the HEAT Loan program we have operated in Massachusetts, would
enable middle-income families to take greater advantage of energy savings opportunities,
as would extending existing energy efficiency tax incentives. It would also be worth
expanding the existing oil heat research program to include energy efficiency for oil-
heated homes.
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V. Low-Income Households and the Winter 2009 Heating Crisis

Energy efficiency must be a crucial component of our short- and long-term energy
strategies, and the Commonwealth of Massachusetts is making it the centerpiece of our
state's response to the current rise in energy prices. Of particular concern is the
anticipated impact of sharply higher fuel prices for home heating this coming winter. At
$4.71 a gallon, the price of home heating oil is now more than double what it was three
years ago. An average household that spent $1,800 to heat its home with oil in the winter
of 2005-06 could spend in excess of $3,750 next winter.

We are already working with utility program administrators and regulators to expand
home weatherization and insulation programs this summer and fall in order to help as
many people as possible stay warm this winter. But state efficiency resources are only
one part of the solution for the home heating crisis we see unfolding this winter.

As the governors of all six New England states said in a July Vt letter to House and
Senate leadership, never before in modem history has New England faced the prospect of
so many residents being unable to heat their homes as it will this winter. We are deeply
concerned that many low-income families, especially those with young children and
senior citizens in the household, will risk serious illness or even death this winter without
a significant increase in funding for the federal Low-Income Home Energy Assistance
Program (LIHEAP). Pipes will burst, driving families out of their homes, and desperate
people will resort to unsafe alternatives to traditional heating methods, raising concerns
about fire safety.

Because of sharp increases in energy costs, the purchasing power of LIHEAP funds,
already inadequate, has fallen dramatically. LIHEAP funding for New England states
needs to be increased to $1 billion this year. In addition, the federally funded
Weatherization Program is critical to improving the efficiency of heating for low-income
households, stretching LIHEAP dollars as far as they can go. Funding for the
Weatherization Program should also be significantly increased.

VL Conclusion

In Massachusetts, as in the nation, we are facing the greatest energy challenge since the
discovery of fossil fuels, and it is all about reducing our dependence on those very fuels -
for the sake of our economy, and for the sake of our environment, now and for future
generations.

President Bush has spoken of our dependence on oil as an "addiction." If he is right, it
now seems that we have hit rock bottom. The high prices of fossil fuels threaten to
cripple our nation's economy, and the emissions produced by using them for energy
threaten to change our climate irreversibly, with disastrous consequences. It is time for
an intervention.
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Energy efficiency is that intervention. It promises not only a way to reduce our cravings
for fossil fuels, but also an opportunity to harness our country's capacity for innovation
and entrepreneurship to create new technologies that solve our energy problems and grow
our economy. We in Massachusetts are doing what we can to pursue this path to
recovery. I encourage you in Congress to put the nation on this path as well.
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Appendix A. Summary of the Green Communities Act

Energy Conference Report - Summary of Major Provisions

DOER Reorganization: Establishes the Department of Energy Resources (DOER) within
the Executive Office of Energy and Environmental Affairs. The newly created
Department, which replaces the Division of Energy Resources, will have three divisions:
Division of Energy Efficiency, Division of Renewable and Alternative Energy
Development, and Division of Green Communities.

Green Communities: The Division of Green Communities is directed to establish the
"Green Communities" program to provide technical and financial assistance to
municipalities to implement energy efficiency and renewable activities. Funding of $10
million for the Green Communities program is made available through 1) RGGI and NOx
allowance trading programs; 2) efficiency funding from the electric utility System
Benefit Charge; 3) alternative compliance payments generated through the Renewable
Portfolio Standard; and 4) the Massachusetts Renewable Energy Trust Fund. To qualify
as a Green Community, a municipality would have to meet various requirements as to
siting and permitting of renewable or alternative energy generating facilities and various
energy efficiency measures.

Mass. Renewable Enemrgy Trust: Establishes a nine-member governing board (chaired by
the Commissioner of DOER) that is charged with creating a detailed five-year strategic
plan and annual operating plan for the use of the Massachusetts Renewable Energy Trust
Funds. The governing board would include secretaries of energy and environmental
affairs, housing and economic development, and administration and finance; one member
of the Mass. Technology Collaborative board of directors; and four members with
specified expertise appointed by the Governor.

RGGI: Directs DEP and DOER to adopt rules and regulations to establish a carbon
dioxide cap and trade program, on the basis of which Massachusetts will participate in
the Regional Greenhouse Gas Initiative (RGGI). States that substantially all of the RGGI
allowances issued under the program will be auctioned. Bill creates a RGGI Auction
Trust Fund to recover the proceeds from the allowance auction under the program. The
proceeds from the fund are directed for.

1. Reimbursing a municipality in which the property tax receipts are reduced as a
result of RGGI mandates;

2. Funding the Green Communities program;
3. Providing zero interest loans to municipalities for energy efficiency projects; and
4. Promoting energy efficiency, conservation, and demand response.

Efficiency Competes with Supplv Legislation requires that the Commonwealth's gas and
electric needs will be met first through cost-effective energy efficiency and demand
reduction resources. Requires that every three years, distribution companies will prepare
efficiency investment plans to be approved by the Department of Public Utilities. Each
plan shall provide for the acquisition of all available efficiency and demand resources
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that are cost effective or less expensive than supply. These plans will be subject to vetting
through the Energy Efficiency Advisory Council, a new entity appointed and convened
by the DPU and chaired by the Commissioner of the Department of Energy Resources.

Long Term Contracts for Renewables: Creates a renewable energy long term contracts
pilot program (capped at 3% of the electric load) for Massachusetts projects. For a period
of five years starting in 2008, each electric distribution company must solicit proposals
from renewable energy developers twice during the period. If the distribution company
receives reasonable, cost-effective proposals for long-termn (10 to 15 years) contracts
from developers of renewable energy generation facilities, it must enter into such
contracts. This provision creates a new financial incentive for renewable energy.

Utility Ownership of Solar Power Generation: Allows electric companies and distribution
companies to own or operate generation facilities for solar power up to 25 MW for the
first year and 50 MW the second and thereafter. Requires utilities to file with DPU,
which must assess the program by 2012, after which the program sunsets.

International Energv Conservation Code: Requires State Board of Building Regulations
and Standards to adopt as a minimum standard, within one year of its being updated, the
latest edition of the International Energy Conservation Code as part of the State Building
Code. (The IECC is updated every three years.)

Net Metering: Encourages small, behind-the-meter wind and solar generation not greater
than 2 MW by paying the owners of the renewable generation for the excess electricity
they generate at favorable rates; allows for energy credits for generation to be transferred
to different electric accounts within the utility's service area, and for "neighborhood" net
metering, through which credits for renewable generation are shared among neighboring
households.

Renewable Energy Portfolio Standard. Increases the requirement on utilities and other
electricity suppliers to procure a certain percentage of power from new renewable sources
by an additional I percent of sales per year, rising from 4 percent in 2009 to 15 percent in
2020, 25 percent in 2030, etc. In addition, a certain percentage (to be determined by
DOER) of renewable energy will have to be obtained from new on-site generation (such
as wind turbines, solar installations, biomass generators installed principally to meet the
electricity needs of a home, business, or institution) less than 2 MW in size. The
legislation also creates a Class II of renewable energy resources subject to minimum
mandatory procurement, with the Department of Energy Resources specifying the level
of the requirement. Class II includes generating sources that began commercial operation
prior to Dec. 31, 1997 from a variety of renewable energy sources, including solar, wind,
ocean; fuel cells; landfill gas; small hydroelectric facilities that meet certain standards;
waste-to-energy; low-emission biomass; and geothermal. Waste-to-energy facilities are
considered Class 11 renewable sources only if they are located in Massachusetts and
operate or contract for recycling programs, with at least 50 per cent of any revenue from
Renewable Energy Certificates allocated to recycling.
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Alternative Energy Portfolio Standard: Creates a new alternative portfolio standard that
includes gasification, flywheel storage, plasma gasification, combined heat and power,
any facility that substitutes its fossil fuel source with an equal or greater amount of
alternative paper-derived fuel source approved by DEP, energy efficient steam
technology, or any other technology approved by DOER; This section requires that coal
gasification technology must have the ability to permanently capture and sequester
carbon and that DOER shall set emission performance standards and the required
procurement level.

Siting Commission: Establishes an Energy Facilities Siting Commission to examine
opportunities to maximize the development of clean and renewable generating facilities
in the Commonwealth.

Steam: Gives DPU oversight of steam distribution companies. Authorizes the DPU to
assess steam distribution companies and requires annual reports by the companies on
intrastate operating revenues.

Municipal Light Companies: Allows communities with municipal light departments the
option of contributing into and accessing benefits from the Renewable Energy Trust
Fund.

State Building Construction: Requires DCAM to mandate that new construction or
renovations of over $25,000 of facilities owned or operated by the Commonwealth utilize
energy efficiency, water conservation, or renewable technologies utilizing listed criteria.
Also creates a simplified process for state agencies, building authorities, and
municipalities to contract for small energy efficiency and solar PV projects.

DPU Utility Oversight: Authorizes the Department of Public Utilities oversight over
"holding companies" in sales/mergers - correcting a legal shortcoming that did not
provide for state review of the National Grid-Keyspan merger.
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Testimony of Dan W. Reicher
Director, Climate Change and Energy Initiatives, Google.org

Before the Joint Economic Committee
Hearing on "Efficiency: The Hidden Secret to Solving Our Energy Crisis"

July 30, 2008

Mr. Chairman, Ms. Vice-Chair, Ranking Members and Members of the Committee, my name is
Dan Reicher, and I am pleased to share my perspective on the opportunities and challenges of
energy efficiency. I serve as Director of Climate Change and Energy Initiatives for Google.org,
a unit of Google which has been capitalized with more than $1 billion of Google stock to make .
investments and advance policy in the areas of climate change and energy, global poverty and
global health. At Google we have been working to lower the cost and increase the deployment
of renewable energy, and to accelerate the deployment of plug-in vehicles. We have also been
working to increase our use of clean power and energy efficiency at Google data centers and
offices in the U.S. and other countries. Together with other technology companies and
organizations, Google launched the Climate Savers Computing Initiative last year to reduce the
power consumption of computers and servers.

Prior to my position with Google, I was President and Co-Founder of New Energy Capital, a
private equity firm investing in clean energy projects. New Energy Capital has made equity
investments and secured debt financing for ethanol and biodiesel projects, cogeneration facilities,
and a biomass power plant. Prior to this position, I was Executive Vice President of Northern
Power Systems, one of the nation's oldest renewable energy companies. Northern Power has
built almost one thousand energy projects around the world and has also developed path-
breaking energy technology.

Prior to my roles in the private sector, I served in the Clinton Administration as Assistant
Secretary of Energy for Energy Efficiency and Renewable Energy, the Acting Assistant
Secretary of Energy for Policy, and Department of Energy (DOE) Chief of Staff and Deputy
Chief of Staff.

My message today is simple: to meet the critical challenges of.the 215' Century - climate change,
energy security, and economic development - we need a bold new vision for how America
generates and uses electricity. The core of that vision must be a 215' Century electricity system
that is clean, efficient, reliable and secure. Such a system must:

* Drive the development and optimization of renewable energy generation and related
transmission;
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* Encourage utilities to reduce peak loads, institute real-time pricing, and advance
demand-side management;

* Empower and incentivize businesses and consumers to monitor and reduce their own
energy use; and

* Enable the electrification of vehicles - including vehicle-to-grid capabilities - without a
major increase in new generation.

Energy efficiency is fundamental to the changes we must make in our energy system. By many
measures, it is our fastest, cheapest and cleanest opportunity to address our energy challenges -
the real low-hanging fruit in the U.S. and global economy. From cars and homes to factories and
offices, we know how to cost effectively deliver vast quantities of energy savings today. And the
exciting fact is that this low hanging fruit grows back. The air conditioner we replace today with
a more efficient model, we will be able to replace again with one that uses even less energy and
"talks" to the electric grid to better manage peak electricity demand. Similarly, we can trade our
inefficient SUV today for a more efficient full-featured hybrid gas-electric model. And down the
road we will replace the hybrid with an even more efficient model that plugs into the electric
grid.

We have made an important transition in this country away from a focus on "energy
conservation" and toward the more recent concept of "energy efficiency" (or "energy
productivity"). In the era of energy conservation in the 1970's and 1980's, we were asked to "do
less with less" - to lower the thermostat, turn off the lights, don a sweater and leave the car in the
garage. Energy efficiency takes a different approach, offering the opportunity to "do more with
less". As McKinsey and Company stated in a 2007 report, "By looking merely in terms of
shrinking demand, we are in danger of denying opportunities to consumers - particularly those in
developing economies who are an increasingly dominant force in global energy-demand growth.
Rather than seeking to reduce end-user demand - and thus the level of comfort, convenience and
economic welfare demanded by consumers - we should focus on using the benefits of energy
most productively." As energy guru Amory Lovins puts it: "All people want is cold beer and hot
showers. We are interested in the results of energy use, not the energy itself. How much energy
we use to cool the beer and heat the water is a choice we make."

The increasing interplay between energy hardware and information software- and the
corresponding rise of the Internet and the connectivity it brings - adds to the potential to make
and to use energy more productively. From smart meters and smart appliances to smart homes
and a smart grid, we are poised to significantly advance our ability to monitor and manage
energy. As one commentator recently put it, we are "moving from odometers to speedometers,"
from an after-the-fact record of our energy use to real-time metering and intelligent response.

The main finding of the 2007 McKinsey report is that while energy demand will continue to
grow, "there are sufficiently economically viable opportunities for energy-productivity
improvements that could keep global energy-demand growth at less than 1% per annum - or less
than half of the 2.2% average growth to 2020 anticipated in our base-case scenario." This would
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cut global energy demand by the equivalent of 64 million barrels of oil per day, or almost 150
percent of today's entire U.S. energy consumption.

As McKinsey recognizes, we can gain energy-productivity improvements either from reducing
the energy inputs required to produce the same level of energy, or from increasing the quality or
quantity of economic outputs. The report concludes that globally the largest untapped potential
for cost-effective energy productivity gains (> 100% Internal Rate of Return) lies in the residential
sector (e.g. better building shells and more efficient water heating and lighting), power
generation sector (e.g. more efficient power plants and electricity distribution) and industrial
sector (e.g. less energy-intensive oil refineries and steel plants).

However, McKinsey also rightly recognizes that capturing this vast potential will require a
significant policy push. The inefficiencies working against energy productivity include market-
distorting subsidies, information gaps, and agency issues. Acknowledging that "the small share
of energy costs for most businesses and consumers reduces end-use response to energy-price
signals," McKinsey recommends that "shifting global energy demand from its current rapid
growth trajectory will require the removal of existing policy distortions; improving the
transparency in the usage of energy; and the selective deployment of energy policies, such as
standards."

As we consider this policy dimension, we also need to consider how to harness an important and
encouraging new trend - the unprecedented flow of private capital into clean energy in the past
few years from major banks, pension funds, insurance companies and venture capital firms.
Much of this increasing investment in technologies and projects has been on the supply side
involving key technologies like solar,.wind, and biofuels. Less investment has found its way to
commercializing or deploying energy efficiency technologies despite their cost-effectiveness and
reliability. Aggressive federal policy can make a major difference in the deployment of energy
efficiency by increasing the attractiveness of investment, from early stage venture capital
investment in the development of high risk technology to the financing of large-scale projects.

A new McKinsey study from February of this year makes clear the attractive economics and
climate benefits of investments in energy efficiency. McKinsey concludes that additional
investments of $170 billion annually for the next thirteen years would be sufficient to capture the
energy productivity opportunity identified in the 2007 report - i.e. cutting projected global
energy demand to 2020 by at least half. While this sounds daunting, according to McKinsey,
these investments - made in the industrial, commercial, residential, and transportation sectors -
would have an average annual internal rate of return (IRR) of 17% and would collectively
generate annual energy savings ramping up to $900 billion by 2020. Importantly, McKinsey also
concluded that these investments could deliver up to half of the abatement of global greenhouse
gases required to cap the long-term concentration in the atmosphere to 450 to 550 parts per
million. And according to McKinsey, we would also avoid investment in energy generation
infrastructure that would otherwise be required to keep pace with accelerating demand. The
International Energy Agency estimates that on average an additional S1 spent on more efficient
electrical equipment, appliances, and buildings avoids more than $2 in investment in electricity
supply. The report quotes Chevron CEO David O'Reilly who recently said that energy
efficiency is the cheapest form of new energy we have.

3
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I should emphasize that by moderating demand growth through energy efficiency, and at the
same time increasing clean generation using renewable sources, we can slow and begin to
decrease carbon emissions while we work to adopt and implement a comprehensive approach to
addressing climate change and our nation's energy security.\The Administration and Congress
should pay careful attention to this complementary strategy involving both energy efficiency and
renewable energy as an important down payment on reducing carbon emissions, while advancing
the more complex agenda involved in enacting and implementing an economy-wide climate and
energy security policies.

Federal Policies to Increase Investment in Energy Efficiency

The federal government has the power to stimulate vastly more private sector investment in
energy efficiency and thereby dramatically increase U.S. competitiveness, improve national
security, and confront climate change. There is a broad range of federal policies that can
increase investment in energy efficiency including standards, tax credits, R&D funding,
procurement and financial support mechanisms. Below I outline a number of the most promising
approaches.

Automobile Fuel Efficiency - The Rolefor Plug-in Vehicles

Since its adoption in 1975, the Corporate Average Fuel Economy requirement (CAFE) has cut
U.S. oil consumption by over I billion barrels each year. Even with this progress, passenger
vehicles today consume approximately 40% of the petroleum in the United States - with the
transportation sector projected to generate 89% of the growth in petroleum demand through
2020. In late 2007, federal energy legislation requires that automakers boost fleet-wide gas
mileage to 35 mpg by the year 2020 for all passenger automobiles, including light trucks.

This increase in CAFE standards is a definite step forward, but we can do even better. Existing
technologies - hybrid electric automobiles, drive train improvements, lighter weight materials -
can today get us to roughly double the mileage of our current passenger fleet. Perhaps the most
exciting technological development has been the recent emergence of plug-in hybrids - a
technology that will enable us to exceed any fuel economy proposals under consideration at this
time. Plug-in hybrids have a more powerful battery than traditional hybrids and are designed to
be connected to the electric grid for recharging. This allows the vehicle to cut gasoline use and,
if charged at night, use lower cost and cleaner off-peak electricity. These cars could also benefit
electric utilities when plugged in during the day by sending power back to the grid to meet peak
power needs, thereby supplanting some of the most costly and often most polluting power
generation. According to some analysts, this benefit could be worth hundreds or even thousands
of dollars per year per car, a value that could exceed the incremental cost of the vehicle's more
powerful battery.

By increasing vehicle use of electricity over liquid fuels, we should have an easier time
improving the environmental profile of our automotive fleet. In addition, plug-in hybrid vehicles
enabled to run on biofuels can further reduce greenhouse gas emissions and oil consumption.
The bottom line is that plug-in hybrids - and down the road all electric vehicles - have the
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potential to dramatically reduce America's oil dependence, improve our national security, and
help fight global warming.

Google.org's RechargelT initiative is working to accelerate the commercialization of plug-in
vehicles and the widespread adoption of vehicle-to-grid (V2G) technology. We have created our
own demonstration plug-in fleet at Google, involving converted Ford Escapes and Toyota
Priuses, and made more than $1 million in grants to support the adoption of plug-ins. Last week
we announced the initial round of several investments in companies whose innovative approach,
team, and technologies will enable widespread commercialization of plug-ins.

Our RechargelT initiative recently conducted a driving experiment with plug-ins from our fleet
to see how well they performed against standard cars. Using a variety of vehicles, professional
drivers, and driving routes representing typical trips for U.S. drivers, we conducted a series of
controlled tests over seven weeks. Our plug-ins achieved as much as 93 mpg on average for all
trips and II 5 mpg for city trips. See www.rechargeitora for more details.

Public policy will also play a crucial role in driving innovation and commercializing new plug-in
technologies. In June we co-hosted a conference with the Brookings Institution to showcase
plug-ins and explore the role that government can play in accelerating their commercialization.
Members of Congress, auto and utility executives, and technology experts discussed the promise
of plug-ins and the need for government leadership. We hope that discussions at the conference
- along with a serious of policy papers we commissioned with Brookings that will be released
later this year - will lead to specific and actionable policy solutions. At a minimum, we believe
the following measures are needed:

* Funding for federal research and development - Federal R&D support is key to
driving development of new technologies. We must further develop power management
devices, grid integration technologies, and better batteries to increase the range and
efficiency of plug-in vehicles. The federal government can play a critical role in helping
to accelerate the necessary R&D efforts.

* Investment in infrastructure - Putting millions of plug-in cars and trucks on the road
will require deployment of recharging stations and new power management hardware and
software. The U.S. government should start investing in and incentivizing the
infrastructure necessary to support this transformation.

* Financial incentives to spur adoption - Federal tax credits jump-started the mass
market for hybrid technology. A comparable set of incentives for initial marketability of
plug-in vehicles could similarly boost the momentum and mass market availability of
plug-ins.

* Federal procurement - The federal government should procure large numbers of plug-in
vehicles for the federal fleet and develop related charging infrastructure.

* Modernized regulatory system - Reform of current utility rate design in many states
will permit real-time pricing of electric power, which will assist consumers in choosing to
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recharge during off-peak periods.

Uniform data protocols - The U.S. government should foster national uniform data
collection and publication protocols for electric vehicles and V20, including miles per
gallon, standards, tailpipe emissions and carbon reductions.

Energy Efficiency Resource Standard (EERS)

Congress should establish a mechanism called the Energy Efficiency Resource Standard (EERS)
that would set efficiency resource targets for electricity and gas suppliers over a given period of
time. It builds on policies now in place in nine states - California, Texas, Vermont, Connecticut,
Nevada, Hawaii, Pennsylvania, Colorado, and most recently, Massachusetts - designed to cut the
growth in electricity demand through energy efficiency. The Texas and Vermont policies have
been implemented for several years and have been very successful. Texas utilities, for example,
are required to meet 10% of their load growth needs through efficiency programs. Utilities are
easily exceeding this targeL Vermont created an energy efficiency utility that has helped the state
in recent years meet more than two thirds of load growth (typically 1.5 to 2% per year) through
energy efficiency and the state is on a path to avoid all load growth in the near future.

Under the proposed federal EERS, suppliers would obtain energy savings from customer
facilities and distributed generation installations in amounts equal to at least 0.75% of base year
energy sales for electricity and 0.50%h for natural gas. This requirement would be phased in over
three years and would cumulate during the compliance period of 2008-2020. The requirement
would apply to retail suppliers (local distribution utilities or competitive energy suppliers) who
sell annually at least 800,000 megawatt hours of electricity or I billion cubic feet of natural gas.

Eligible energy savings measures include efficiency improvements to new or existing customer
facilities, distributed energy technologies including fuel cells and combined heat and power
systems, and recycled energy from a variety of defined commercial and industrial energy
applications. Savings are determined using evaluation protocols that can be defined by DOE,
with state protocols available that the Department can build on.

Suppliers may obtain and trade credits for energy savings under procedures to be defined by
DOE. This will enable suppliers with energy savings beyond the requirements of the standard to
sell them to suppliers unable to obtain sufficient savings from their customers within a given
compliance period.

Integrated EERS and RPS

The EERS is a compelling complement to a national Renewable Portfolio Standard. EERS
moderates demand growth so that RPS targets can actually reduce fossil fuel consumption. The
RPS provision the Senate supported in 2005 calls for 10% of U.S. electricity generation to be
generated from non-hydro renewable energy sources in 2020. However, the Energy Information
Administration forecasts electricity demand to grow more than 22% by 2020. So bringing down
demand growth is crucial to reducing overall fossil energy consumption and carbon emissions.
The EERS proposal, as analyzed by the American Council for an Energy Efficient Economy,
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would reduce 2020 peak electricity demand by about 10% or about 133,000 MW - equivalent to
almost 450 power plants at 300 MW each. This would bring demand growth down to a level
where a 10% RPS could meet all new electricity generation needs. ACEEE also estimates that
by 2020, this provision will reduce natural gas needs by about 2 billion cubic feet, reduce C02

emissions by more than 340 million metric tonnes, and result in cumulative net savings to
electricity and natural gas consumers of about $29 billion. Moving to a 15% or 20% RPS level,
as proposed in bills in 2007, would further accelerate the move to a less carbon-intensive
electricity system.

These two policies, EERS and RPS, figure prominently in a 2007 report that explores the
synergies between energy efficiency and renewable energy. It was prepared by the American
Council for an Energy Efficient Economy and the American Council on Renewable Energy and
supported by the Rockefeller Brothers Fund. Calling energy efficiency and renewable energy the
"twin pillars" of sustainable energy policy, the report emphasizes that both resources must be
developed aggressively if we are to stabilize and reduce carbon dioxide emissions in-our
lifetimes.

Energy efficiency and renewable energy offer a highly complementary approach to managing the
challenges of the U.S. power sector in the coming decades. Efficiency is essential to slowing
energy demand growth so that rising clean energy supplies can make deep cuts in fossil fuel use.
If energy use grows too fast, renewable energy development will chase a receding target.
Likewise, unless clean energy supplies are deployed rapidly, slowing demand growth will only
begin to reduce total emissions; reducing the carbon content of energy sources is also needed.

By moderating demand growth through an EERS and increasing clean generation through an
RPS, we can slow and begin to decrease carbon emissions in the utility sector, while we work to
adopt and implement a comprehensive cap-and-trade system. Policymakers should give strong
consideration to this EERS-RPS approach as a straightforward down payment on reducing
carbon emissions, while deliberating the more complex issues entailed in enacting and
implementing an economy-wide clirhate policy.

Appliance Efficiency Standards

One of the nation's least-heralded energy success stories involves federal appliance efficiency
standards. In the last 15 years, Congress and the Department of Energy have set new standards
for a number of products. Refrigerators sold since 2001 in the U.S. use just one-third the energy
of comparable models sold in 1980. Home air conditioners are nearly twice as efficient as those
sold in 1980.

Standards in place today will save American families and businesses about $200 billion
cumulatively by 2020, cutting electricity demand and carbon emissions substantially. The
standards for the sixteen products in the Energy Policy Act of 2005 will save another $50 billion,
and will cut carbon emissions by another 16 million tons in 2020.

Unfortunately, DOE has issued only three new appliance efficiency standards in recent years. In
the settlement of litigation brought by states and environmental groups, DOE agreed in 2006 to a

7



55

schedule for issuing all 22 overdue standards by 2011. Congress should ensure that DOE has the
funds to conduct the necessary analysis, that the Department stays on schedule, and that it adopts
rigorous final standards. Indeed, recent standards are not models of great rigor: the standard for
furnaces can be met by virtually all existing products on the market; the one for boilers rejected a
tougher joint proposal by manufacturers and advocacy groups; and the one for distribution
transformers rejected a significantly more stringent recommendation from the electric utility
industry itself.

Tax Creditsfor Efficient Buildings

The Energy Policy Act of 2005 (EPACT) provided important tax incentives for efficient
buildings and equipment, in addition to significant support for renewable energy and other
advanced energy technologies. Most of the energy efficiency incentives, however, expired at the
end of 2007. Legislation introduced by Senators Snowe and Feinstein, called the EXTEND Act
(S. 822), would have extended and expanded these building-related incentives. These
provisions, however, were not ultimately adopted in 2007 federal energy legislation. In February
2008, the House passed S18.1 billion in renewable energy tax incentives (H.R 5351), including
an extension of the tax credits for energy-efficient home improvements. The Senate has also
taken up tax credit extensions. These tax credit packages, however, are still pending.

Commercial buildings and large residential subdivisions have lead times for planning and
construction of several years, so many businesses will refrain from making investments to
qualify for tax incentives if the duration of the incentive is only two years. The EXTEND Act
provides four years of assured incentives for most situations and some additional time for
projects with particularly long lead times, such as commercial buildings.

Significantly, the EXTEND Act also phases out incentives based on the cost incurred in saving
or producing energy and replaces them with incentives based on the actual performance
(measured by on-site ratings for whole buildings and factory ratings for products like air
conditioners, furnaces, and water heaters.) The legislation provides a new home retrofit tax
incentive for ambitious levels of energy savings that are verified by a third-party rater.

The bill is intended to transition from the EPACT 2005 retrofit incentives, which are based
partially on cost and partially on performance, to a new system that provides greater financial
incentives based on performance. These larger incentives should not cost the Treasury more
because the ambitious requirement of a minimum 20% savings will effectively eliminate free-
ridership, which is the-problem that caused the current EPACT incentives to be scored as high as
they were.

The Snowe-Feinstein bill also extends the applicability of the EPACT incentives so that the
entire commercial and residential building sectors are covered. The current EPACT incentives
for new homes are limited to owner-occupied properties or high rise buildings. The Snowe-
Feinstein bill extends these provisions to rental property and offers incentives whether the owner
is an individual taxpayer or a corporation, This extension does not increase costs significantly,
but it does provide greater fairness and clearer market signals to builders and equipment
manufacturers.
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GDS Associates estimates that if the EXTEND Act had been adopted, the two-year EPACT
incentives plus the additional EXTEND incentives, over the 2006-2020 timeframe, would have
reduced U.S. natural gas use by about 4.65 trillion cubic feet (almost enough to serve California
and New York for a year), decrease consumer energy bills by about $93 billion, and avoid 657
million metric tons of carbon dioxide (equivalent to 142 million passenger cars not being driven
for one year). ODS also estimates that EXTEND would have reduced peak electric demand by
about 15,500 megawatts by 2020 (equivalent to 52 power plants of 300 MW each).

Low Income Home Weatherization

Across the nation, poor families increasingly face the choice between heating and eating as
prices for natural gas, heating oil, propane and electricity have risen and millions of Americans
have found themselves spending more than one-quarter of their income to run their furnaces, air
conditioners and keep the lights on. In a survey of low income families - before the energy price
spike in 2005-2006 as well as more recent ones - 32% went without medical or dental care, 24%
failed to make a rent or mortgage payment, and 22% went without food for at least one day due
to energy bills.

Congress continues to debate the traditional fix for this problem: additional funding for the Low
Income Home Energy Assistance Program (LIHEAP). LIHEAP is essentially a one-shot buy-
down of energy bills that covers a modest percentage of eligible families - an absolutely critical
but in no way sufficient answer to our nation's energy predicament. Together, federal and state
fuel assistance funds provided less than I O10o of the total energy costs for low income households.
in 2006 and even less today.

A long-term answer for low-income families is home weatherization. By upgrading a home's
furnace, sealing leaky ducts, fixing windows, and adding insulation we can cut energy bills by
20-40% - and the substantial savings accrue with summer air conditioning as well as winter
heating. And by adding energy efficient appliances and lighting the savings are even greater.
Replacing a 1970's refrigerator with a new energy efficient model will cutan average home
electricity bill by 10-15°a/. Weatherizing low-income homes also improves comfort, reduces
illness and creates jobs.

Unfortunately, the benefits-of low-income weatherization are not reflected in our national
policies. There was about S245-million in the 2006 Department of Energy weatherization
budget, enough .for only about 100,000 U.S. homes. DOE proposed reductions in subsequent
years and actually caUed for zeroing out weatherization in the 2009 budget. And while the
nation has weatherized about 6 million low-income homes since 1976, more than 28 million
remain eligible.

Congress should make a national commitment to weatherize at least one million low-income
homes each year for the next decade. This approach would go a long way toward helping the
most vulnerable among us.- The price tag for retrofitting 10 million low-income homes is
relatively modest - about $2 billion annually when fully implemented.
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With such a commitment there would be other benefits that directly address our current energy
and environmental challenges. Stresses we are seeing today on the U.S. energy system - from
blackouts to natural gas shortages - will be improved with every additional home weatherized.
For example, weatherizing all the low-income homes that heat with natural gas would cut
residential U.S. use of this fuel by about 5%, dampen its price volatility and reduce the call on
federal fuel assistance funds.

The advanced technologies pioneered in the federal low income weatherization program can also
be readily applied to the U.S. housing stock at large - with even greater energy savings. One
technology developed in the Department of Energy weatherization program uses a pressurization
device and a simple infrared sensor to pinpoint leaks down to the size of a nail hole for about
$100 per home. With this information insulation can be installed in the right places with the
least amount of waste.

As we cut energy demand we also cut air pollution. An Ohio study showed that weatherizing
12,000 homes not only cut the average consumer bill by several hundred dollars each year but
also avoided annual emissions of 100,000 pounds of sulfur dioxide as well as 24,000 tons of
carbon dioxide. As Congress considers changes to the Clean Air Act we ought to create an
effective way to encourage investment in weatherization and other "downstream" pollution
reduction opportunities. This could leverage substantial additional private sector capital for low-
income weatherization and avoid the need for new power plants.

For example, one approach would:

* Aggregate thousands of homes eligible for weatherization in a locality;

* Establish a base-line of energy use as well as associated greenhouse gas and other
emissions across the portfolio of homes;

* Install advanced metering to monitor post-investment savings as well as provide utility
load control;

* Secure federal and state funding as well as carbon off-set, pollution credits, and utility
capacity payments;

* Leverage private sector investment in the aggregated portfolio through a "shared savings"
approach or other financial mechanism; and

* Benchmark the investment to enhance replication.

There may also be an opportunity to provide an extra incentive or credit in the Energy Efficiency
Resource Standard for investment by an electricity or gas supplier in low income home
weatherization.

Federal R&D Funding
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Research and development is essential to supplying the "technology pipeline" we need to provide
this Century's clean energy and energy independence solutions. Unfortunately, R&D on energy
efficiency, as well as other energy technologies, has been falling and did not return to FY2002
levels until FY2008. Total federal spending remains far below the peak of investment that
occurred in the 1970s. And the private sector has not yet picked up the slack; efficiency funding
in the electricity and gas industries has fallen even faster than federal investment. Some-states,
like California, Iowa, Wisconsin, and New York, are trying to make a real difference, but their
work is no substitute for federal support. Congress should ensure that adequate funds are
appropriated to advance critical clean energy and energy independence R&D.

Government-Backed Financial Mechanisms

There are a variety of government-backed financial mechanisms that could be of significant help
in dramatically increasing the deployment of clean energy technologies, including energy
efficiency. Senator Bingaman recently introduced S. 3233 which would increase the willingness
of banks to make loans for clean energy projects by providing a secondary market for their loans
through the 21I Century Energy Deployment Corporation. And in March Senator Domenici
introduced S. 2730, the Clean Energy Investment Bank Act of 2008, creating a federal
investment bank to make investments in eligible clean energy projects using a variety of tools
including loans, loan guarantees, purchase of equity shares, and participation in royalties,
earnings and profits. The bank builds from the loan guarantee program authorized by Congress
in EPACT 2005, which DOE administers but has yet to back any loans.

At a recent hearing before the Senate Committee on Energy and Natural Resources, I testified in
support of Senate efforts to greatly increase the debt capital available for clean energy projects,
particularly for early higher risk commercialization projects that often have trouble raising
capital and frequently perish in what has come to be known as the "Valley of Death". I urged
Senators Bingaman and Domenici to integrate the best aspects of their two bills and thereby
provide important mechanisms that will stimulate the massive private sector investment required
to take clean energy technologies to scale. We also supported efforts in Senator Bingaman's bill
to develop debt instruments that aggregate smaller clean energy technology deployment projects.
This could be particularly helpful to an array of energy efficiency projects which tend to be
smaller but often share enough characteristics to be aggregated into larger financeable packages.

State Building Codes

California has demonstrated the significant efficiency gains that can be achieved through state
building codes that are well designed and implemented. Title 24 of the California Code has been
the national model, helping the state avoid thousands of megawatts of new generation capacity.
Despite this impressive track record in California, many states have inadequate state building
codes or none at all.

Section 128 of the 2005 Energy Policy Act authorizes $25 million per year for FY2006-FY2010
($125 million total) for states that have adopted, and are implementing, both residential and
commercial building energy-efficiency codes that meet or exceed specific standards. For states
where there is no statewide code, the money will be allocated to local governments that have
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implemented codes that meet the above standards. Unfortunately, the funding authorized in the
2005 EPACT for state building codes was never appropriated by Congress and therefore this
important incentive for adoption of state building codes has not been implemented. Congress
should appropriate the funds authorized in the 2005 EPACT.

Utility Revenue Decoupling

The National Action Plan for Energy Efficiency
(http://vwww.epa.gov/cleanrgv/actionnlan/eeactionnlan.lhtm) provides joint recommendations
from federal agencies, states, the utility industry and environmental groups regarding energy
efficiency. One area of focus in the report is the concept of "revenue decoupling". This
approach, first instituted in California and most recently ordered in Massachusetts, decouples
sales from profits, so that electric and gas utilities do not have a disincentive to promote energy
efficiency. The current "throughput" incentive (the more electricity or gas a utility sells, the
more it earns) is a significant impediment to energy efficiency. As state utility commissions
work to advance decoupling, Congress and the Administration (especially FERC and DOE)
should consider further incentives to promote energy efficiency. One important federal role
would be to promote "best practices" and provide technical assistance to interested parties to
facilitate energy efficiency.

Conclusion

The federal government has a significant role to play in increasing investment in energy
efficiency. By adopting a set of policies similar to those outlined above, the federal government
can stimulate significant near-term investment in energy efficiency with substantial reductions in
energy use and major economic, environmental and security benefits.

Thank you for the opportunity to testify today. I look forward to answering any questions to
assist this Committee in its important examination of energy efficiency.
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SUMMARY

This testimony responds to an invitation from the Joint Economic Committee of the U.S.
Congress to explore the potential contribution of cost-effective energy efficiency investments to
solving the current energy crisis.

This hearing comes at a propitious time. By July 2008, the acquisition cost of imported crude oil
to the U.S. had increased eleven-fold in inflation-adjusted terms from its most recent low in
December 1999 (based on Energy Information Administration data), and other energy prices
have been increasing as well. We depend increasingly on oil imports from unstable parts of the
world, and the world's fossil fuel consumption is (with more than 90% probability) warming the
globe (according to the latest reports from the Intergovernmental Panel on Climate Change).
Various analysts and political leaders have advocated increasing the supply of energy through
expanded offshore oil drilling, more construction of power plants, and increased production of
alternative fuels, some of which surely is necessary to meet the joint challenges of oil
dependency and climate change. But there has been remarkably little focus (relative to the vast
potential) on America's secret energy surplus, "energy production" from innovation in the
efficient end-use of energy.

In the three decades since the energy crises of the 1970s we've learned a great deal about the
potential for energy efficiency and the means to deliver it cost effectively and reliably. Back
then, many analysts still held to the now discredited "ironclad link" between energy use and
economic activity, which implied that any reduction in energy use would make our society less
wealthy. Now we know that there are many different ways to produce a dollar of GDP using
current technologies, some energy efficient and others not. We know that the available
efficiency resources are enormous and largely untapped. We know that markets, while generally
the best way to provide goods and services, can fail in ways that can be fixed by clever policy
choices and business incentives, resulting in lower energy use and a total cost to society
(including the implementation costs of those efficiency policies and programs) that is less than
that of preserving the status quo. We also know that making efficiency profitable for business is
one of the fastest ways to make it happen, although sometimes incentives, government mandates,
and other programs are required. Finally, we know that increasing energy efficiency is a
question of innovation, not just in technology but also in institutional arrangements and
incentives, and if we're fast and smart about it, that innovation can result in direct economic
savings to our economy and products and services that we can sell overseas, generating even
more economic activity right here in the U.S.
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INTRODUCTION

My name is Jonathan Koomey. I'm a project scientist with Lawrence Berkeley National
Laboratory and a Consulting Professor at Stanford University. This testimony represents
my own professional opinion and in no way represents the views or positions of
Lawrence Berkeley National Laboratory,- the Department of Energy, or Stanford
University.

Given the title of this bearing and recent events, I take it as a given that we are
experiencing an energy crisis. The question is: what can and should we do to address this
crisis?

What I'd like to make clear today is that energy efficiency is an essential part of the
solution. It is the fastest, cheapest, cleanest way to address the problems of oil
dependency and climate change..

Since the energy crises of the 1970s we have learned a great deal about the potential for
energy efficiency and the means to deliver it cost effectively and reliably:

First, energy efficiency is the key to growing our economy while using less energy in the
process.

Second, the available efficiency resources are enormous and largely untapped.

Third, while markets are generally the best way to provide goods and services, they can
fail in ways that result in the waste of (or the inefficient use of) our energy resources.
Clever policies and programs can fix these failures and reduce energy use at a cost that is
less than that of doing nothing.

Fourth, making efficiency profitable for business is one of the fastest ways to improve
energy efficiency, although sometimes incentives, government mandates, and other
programs are required.

Finally, improving the efficiency of energy use depends on innovation, not just in
technology but also in institutional arrangements and incentives. If we're fast and smart
about it, that innovation can result in products and services that generate increased
economic activity right here in the U.S.

In short, we can use our country's ability to innovate to substitute for using and importing
energy resources - an effort that will leave our economy and the environment richer in
the end.

BACKGROUND AND EXPERIENCE

I led the energy forecasting group at Lawrence Berkeley National Laboratory for more
than eleven years (from 1991 to 2002) and I've been working on evaluating alternative
energy futures for more than two decades. I was a central participant in five of the most
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important and comprehensive energy policy studies to be conducted during the past
twenty years:

I) The Energy Policy in the Greenhouse study of European options for reducing
carbon emissions, conducted by the International Project for Sustainable Energy
Paths for the Dutch Ministry of Environment, with books and reports released
over the period 1989 through 2001 (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11).

2) A detailed multi-year analysis of the economics of reducing carbon emissions
in the New England electric utility sector, conducted by Lawrence Berkeley
National Laboratory and completed in 1992 (12, 13).

3) The first "Five labs" study completed in 1997, conducted by five Department
of Energy National Laboratories (Argonne National Laboratory, National
Renewable Energy Laboratory, Lawrence Berkeley National Laboratory, Oak
Ridge National Laboratory, and Pacific Northwest National Laboratory). This
study focused on options for reducing U.S. carbon emissions (14, 15, 16).

4) The second "Five labs" analysis, completed in 2000-2001, known as the "Clean
Energy Futures" Study, which still stands as the most detailed, authoritative, and
comprehensive scenario analysis ever undertaken of U.S. energy futures (17, 18,
19, 20, 21, 22, 23, 24).

5) The "Winning the Oil Endgame" study conducted by Rocky Mountain Institute
and released in September 2004. This study focused on options for reducing and
eventually eliminating oil dependence in the U.S. (25)

Energy efficiency played a central role in all of these studies, as did energy supply
technologies. We'll need both if we're to reduce oil dependency and greenhouse gas
emissions significantly.

WHA TDO WE MEAN BY EFFICIENCY?

People don't care about energy use, they care about the services that energy delivers, like
warm rooms, cold drinks, and well-lit garages. Efficiency means delivering the same
services using less energy. Cost-effective efficiency means that the total societal cost for
delivering those services with the efficient technology installed (including all capital,
operating, pollution, and program implementation costs) will be less than that for keeping
things the way they are now.

Cost effective from society's perspective is not the same thing as cost effective from the
individual's perspective. The transaction costs and information costs associated with a
consumer buying an efficient product instead of an inefficient one are real societal costs.
But just because consumers face those costs doesn't mean those costs can't be reduced or
eliminated by policy action. For example, the Energy Star label, which is awarded by the
U.S. Environmental Protection Agency and U.S. Department of Energy .to products that
will both save money and reduce pollution, is a voluntary collaboration between
government and industry <http://www.energystar.gov>. That label helps consumers, who
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no longer need to do any calculations to figure out which products are worth buying-
they just look for the label. And minimum efficiency standards overcome the transaction
costs issue by simply eliminating the inefficient products from the market, doing so in a
way that does not apparently reduce features or affect costs significantly, at least for
refrigerators, one of the earliest products to be regulated in this fashion (26).

As long as programs are based on rigorous cost/benefit analyses (as these are) then
society will become more efficient as a result; both in energy and economic terms. And
that is the goal of increasing efficiency-to improve societal well being while also
improving environmental quality.

HOW COME PEOPLE DON'T BUYEFFICIENCYANYWA V?

An economist and an engineer are walking down the street. The engineer sees a $20 bill
and says "Look, a S20 bill!" The economist says "That's impossible. If a $20 bill had
been on the street, somebody would have picked it up already." That joke more or less
frames the historical debate on this topic.

People have known for a long time that consumers and institutions don't invest in
efficiency options that seem to be cost effective, creating what is known in the literature
as "the efficiency gap" or "the efficiency paradox" (2,.27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45). This issue has in the past been-portrayed as a
conflict solely between engineers and economists, with the engineers arguing for the
existence of cost effective efficiency based on their experience with technologies in the
field, and the economists arguing against. it based on economic theory. That
characterization is no longer accurate. The conflict is really among economists (with the
engineers supplying supporting data and evidence), with many economists now realizing
that the simple models on which their initial skepticism is based do not accurately
characterize the phenomena they claim to describe.

Some of the most interesting recent work in economics has focused on transaction costs,
information costs, information asymmetries, misplaced incentives,, cognitive failures,
differential risk aversion, principal-agent problems, path dependence, and increasing
returns to scale (2, 39,40, 46, 47, 48, 49). These issues dominate people's choices about
energy efficiency, and they are in many cases amenable to policy action, which in my
view is where the answer to the paradox lies.

So that $20 bill on the sidewalk. might be better characterized as 2000 pennies, as
Florentin Krause points out. And the policy instruments like Energy Star labeling are
equivalent to giving the engineer better glasses to help her to see the pennies. and a broom
and dustpan to help her sweep them up. But just bow many pennies are there, and what
will it take to put them in the bank?

THE SIZE AND COST OF THE A VAILABLE RESOURCE

It is no longer credible to claim, based on economic theory, that there is no cost effective
efficiency to be tapped. The real questions are "Just how much efficiency can be cost-
effectively captured, and how much will it cost?" These questions are ultimately
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empirical ones that can only be answered precisely by actually attempting to implement
efficiency and evaluating the results, but the findings from analytical and evaluation
studies of previous programs are encouraging.

In a world in which perfect markets prevail, the business-as-usual or base-case forecast
includes all cost-effective efficiency improvements. If there are market imperfections
that inhibit the adoption of energy efficiency (as there often are), then an additional
potential for savings may exist; This potential can be characterized in a "technical" or
"techno-economic" fashion. The techno-economic potential gives the costs and savings
possible if all possible and cost-effective options are implemented starting immediately,
gradually replacing existing equipment through the end of the analysis period (50). It
captures the dynamics of stock turnover and generates reasonable upper bound efficiency
potential estimates for end-uses where the technologies and dynamics are well
understood.

Estimating such potentials requires detailed knowledge of how energy is used in
particular end uses, as well as the cost and effectiveness of different technologies to
reduce that energy use. The techno-economic potential is characterized by calculating a
cost of conserved energy (CCE, in cents per kWh of electricity, dollars per barrel of
crude oil, or dollars per gallon of gasoline) and an energy savings for each measure,
relative to the base case.

In the real world, policies and programs are imperfect, so the techno-economic potential
must be adjusted downwards to reflect those constraints (51). We then estimate what is
termed an "achievable potential" that captures some fraction of the savings from the
techno-economic potential. This "achievable fraction" is a function of the aggressiveness
of policies and the time horizon of the analysis. For a longer time horizon, more
equipment is retired naturally and more of the efficient devices can then be installed, thus
increasing the potential savings.

There are few recent studies of the potential for efficiency in the U.S., but assessments of
efficiency potentials have been conducted for more than three decades (7, 12, 14, 17, 25,
50, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66) They generally find
significant cost-effective efficiency potentials in a wide variety of end-uses, although
they differ on methods and exact results.

A recent analysis by McKinsey and Company (67) draws from previous energy research
to focus on the potential for reducing greenhouse gas emissions in the U.S. This study
estimated a significant contribution to emissions reductions from efficiency, but the
report itself does not allow easy estimation of the technical details associated with those
efficiency potentials.

The most detailed study of efficiency potentials for buildings in the past decade was the
Clean Energy Futures study (20), which estimated technical and achievable efficiency
improvements by 2020. Brown et al. (68) used the CEF analysis and some simple
assumptions to estimate techno-economic potential savings to 2030 relative to the Energy
Information Administration's Annual Energy Outlook 2007 (69). The Brown et al. study
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found that the techno-economic potential was about one third of the base case electricity
use for both residential and commercial buildings in 2030.

How much of that techno-economic potential could reasonably be captured by 2030?
The original CEF study made explicit assumptions about the adoption rates for specific
policies, programs, and technologies. In the CEF moderate case (which assumes only
modest changes in policies and incremental improvements in technology) the achievable
savings were a little more than one third of the techno-economic potential savings by the
end of the analysis period, yielding a total achievable savings of about 10% relative to the
base case by the end of the analysis period. In the advanced case (which included more
and more aggressive programs, policies, and technologies), the achievable savings
reached about half.of the techno-economic potential savings by the end of the analysis
period, representing a total achievable savings of about 15% of the baseline at the end of
20 years. Given a longer time horizon, much more of the techno-economic potential
could be captured (and the techno-economic potential could actually increase as
innovation improves the capabilities and reduces the costs of efficiency technologies).

Brown et al. (68) also assessed the economics of the efficiency investments from 2010 to
2030, based on the CEF analysis. The benefit/cost ratio for these efficiency options is
about 3.5, meaning that every dollar spent on efficiency returns 3.5 dollars of savings to
the economy. On average, these investments would pay for themselves in 2.5 years.

Figure 1: Residential Tecbno-economic Savings Potential for Electricity, 2030
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Figure 2: Commercial Techno-economic Savings Potential for Electricity, 2030
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The most detailed recent assessment of efficiency improvements affecting oil use is
contained in Lovins et al.(25). This study estimated potential savings in U.S. oil use for
two cases. The first case was termed "conventional wisdom", representing the potential
savings from incremental changes using "off the shelf' technologies for all types of oil
using equipment. The second was termed "state-of-the-art", which assumed "clean slate,
whole systems redesign" of automobiles, trucks, planes, and other vehicles, using
technologies that had been at a minimum demonstrated in prototypes by around the year
2004 (and accounting for the time needed to design and build production vehicles based
on those prototypes). The conventional wisdom case showed techno-economic potential
savings of about 25% compared to the 2025 baseline oil use in the Energy Information
Administration's Annual Energy Outlook 2004, at a cost of conserved energy of about
$6/barrel of crude oil. The state-of-the-art case showed techno-economic potential
savings of about 50% compared to the base case forecast, at an average cost of conserved
energy of about $12/barrel of crude oil.

At the time the "Oil Endgame" analysis was published the Energy Information
Administration predicted crude oil prices in 2025 of $261barrel in year 2000 dollars.
Now, of course, that prediction looks low, and the EIA has adjusted its forecast to about
$48/barrel of crude oil (2000 dollars). In either case, energy efficiency is a terrific
bargain, saving society a great deal of money while also reducing oil dependence and
emissions of greenhouse gases.

The historical policy experience in California (70) and the U.S. (71, 72, 73, 74) yields
similar results, as does the program evaluation literature. Program evaluations are
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conducted by electric utilities to understand the impacts and costs of their efficiency
programs (75). Two exemplary reviews of such studies in the mid-1990s found that
commercial sector utility efficiency programs were generally quite cost effective when
evaluated from society's perspective (76, 77). Another analysis of commercial lighting
addressed challenges to such evaluation results from the economics community and
concluded that the societal cost-benefit analysis for the efficiency programs evaluated
had indeed been conducted correctly (78). More recent evaluation work for California is
available at <http://www.calmac.org>.

The most important point to take from these studies is that there are many untapped
options available to improve efficiency of energy use, and that this energy efficiency
costs a lot less than buying energy, be it oil, electricity, or natural gas. Procuring
efficiency also avoids the costs and risks of oil dependency, local air pollution, and
climate change in the bargain, and is faster to implement than most supply side options.
The exact size of the efficiency resource is ultimately a function of how much we invest
in research and development and how successful our policies and programs are at
breaking down barriers to cost effective efficiency, but we know there's a lot of
efficiency that's ours for the taking. So what do we need to do to capture it?

CAPTURING COST-EFFECTIVE EFFICIENCY

There are many summaries of the policies and programs needed to capture efficiency, but
two of the most comprehensive ones are Scenarios for a Clean Energy Future (17, 18)
and Winning the Oil Endgame (25). The National Action Planfor Energy Efficiency (79)
gives broad recommendations for successful energy efficiency implementation, and Skip
Laitner of the American Council for an Energy Efficient Economy gave some very
specific recommendations recently in testimony before the U.S. Senate Committee on
Natural Resources (80). There are many other reports with similar lists and I won't
describe their recommendations in detail, but I summarize them here. They include both
energy pricing policies (in the form of emissions trading or carbon taxes) and non-price
policies, including increased effort on labels like Energy Star, minimum efficiency
standards, incentives to consumers for the purchase of efficient products (positive,
negative, or revenue-neutral feebates), incentives to utilities for promoting efficiency,
demonstration projects for innovative technologies, prizes for achieving efficiency goals,
business plan competitions for promoting startup companies, government and business
procurement of efficient products, and greater research and development spending, which
has fallen to historic lows from the late 1 970s (81).

Pricing policies are useful in promoting supply side fuel switching, but are much less so
for efficiency. A simple calculation demonstrates why. A carbon tax of $50/metric tonne
of carbon (which is the level considered in the Clean Energy Futures study that led to
very substantial changes in electricity supply side investments) would raise gasoline
prices by about 12 cents per gallon, barely enough to notice in a world of $4/gallon
gasoline. And 30-40% of building sector energy use in developed nations is afflicted by
the so-called principal-agent problem, where the person buying and operating the
equipment is not the same one who pays the energy bills, making those users impervious
to price signals (48, 49).
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So getting prices right is not enough. To achieve large efficiency improvements-that is,
to stop installing wasteful designs of buildings, equipment, appliances and lighting-we'll
also need non-price policies as described above, and other innovations, as described
below.

WHA T KfNDS OF INNO VA TIONS ARE NEEDED?

The central organizing principle for research, development and incentive policies should
be what Amory Lovins of Rocky Mountain Institute (RMI) calls "clean slate, whole
system redesign". Instead of promoting incremental efficiency improvements, as is so
often done, institutions should redesign energy intensive products from the ground up.
Most technologies are the result of an evolutionary path that is heavily dependent on
history. Instead, the focus should be on delivering the services that people demand with
products that are just better in every way (not just more efficient, but also more desirable
for their other attributes).

And innovation needs to come to institutions as well as technologies, to harness the
power of business in the pursuit of efficiency. One reason why Energy Star is so
successful is because the program helps make efficiency profitable-it gives companies
that produce efficient products a marketing advantage over those producing the less
efficient devices.

Modern companies are brilliant at replicating a proven business model on a large scale,
which is one example of what economists call "increasing returns to scale" (82). Imagine
if a large retailer (like Costco or Walmart) decided that they would only stock Energy
Star products from now on (for those products for which a label is available). This action
would create a large market for efficient products, making them widely available and
turning them from niche products to those with large market share. It would put pressure
on the producers of those products to reduce their prices, which would be justified
because of the larger production scale that orders of that size would enable. And the
markups that companies up and down the value chain formerly applied to these niche
products would shift overnight to markups appropriate to products that are widely used,
further lowering the price to consumers. That example shows the power of increasing
returns if properly applied. We're only at the beginning of understanding and using this
concept to our advantage in promoting efficiency.

Two other important institutional innovations relate to electric utility profits, which for
45 states and the District of Columbia are directly tied to electricity sales: every
kilowatt-hour of electricity saved means a reduction in profits for the utility. According to
the Natural Resources Defense Council, only five states as of July 2008 (CA, DE ID,
MD, NY) have adopted legislation to decouple electricity sales from profits. And only
five states (CA, ID, MN, WA, WI) have implemented profit incentives for efficiency
investments by utilities. We know from the history in California that utilities are
enthusiastic and productive efficiency investors when they make money at it. These two
institutional innovations (decoupling and profit incentives for utilities) should go
nationwide.
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Information technology (IT) is one of our most powerful allies in the quest for efficiency
(83). IT helps because moving bits is much less energy intensive than moving atoms,
because it allows us to collect more and better data, and because it, more than any other
technology, allows us to tap into increasing returns to scale.

Amory Lovins of Rocky Mountain Institute says "Move the electrons, leave the heavy
nuclei at home". So instead of traveling to Bangalore for a planning meeting, an engineer
can use modem "telepresence" technology to meet with his colleagues virtually, saving a
great deal of energy, but also avoiding the wasted time, money, and human cost of
international travel (84). If you've seen such a system recently (as I have), you know just
how far this technology has come since the early days of video conferencing. Significant
energy savings accrue because the nucleus of atoms is thousands of times more massive
than the electrons carrying the information over the network.

IT also lets us collect more data and better data, which helps us make better decisions. In
data centers, the high density computing facilities upon which all companies now rely,
the advent of cheaper sensors and ever more powerful computing is helping people
manage their costs and energy use more effectively than ever before. And more accurate
data allows companies to more effectively identify and eliminate misplaced incentives
that inhibit efficiency (85), because the consequences of such institutional problems
become manifest more quickly.

Since the 1990s, commercial enterprises have developed and utilized computer analysis
tools to manage a wide variety of risks. In contrast, investments in energy efficiency are
not typically evaluated in a risk analysis, but treated much more conservatively, usually
by using a simple payback analysis. Those enterprises that explicitly analyze the
opportunities for energy efficiency and implement cost-effective options will benefit their
bottom line (86).

IT also helps users manage data more effectively, particularly when data are released in a
standardized format. For example, electric utility rates, which are now almost
exclusively printed on paper, are difficult to manage for large companies with facilities in
many states. The rates are complicated and they vary state-by-state and over time in
unpredictable ways. If the federal government were to promote the development of a
standardized electronic format for utility rates it would allow greater efficiencies in the
design and energy management of facilities owned by multi-state and multi-national
companies. The Lawrence Berkeley National Laboratory tariff analysis project made a
first pass at creating a database of such tariffs manually <http://tariffs.lbl.gov/>, but that's
a far cry from having such data released and updated automatically by each utility. A
nice side effect of such standardization would be that web-based energy analysis tools
could more easily evaluate utility bills for residential and smaller commercial customers
as well.

One of the main reasons companies are now so good at replicating business practices is
because of the scalability of IT infrastructure. There are terrific returns to scale with
these systems, and once a new business model has proven itself in one store, a large
company can very easily roll it out to all its other stores in a matter of days (82). The
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power of this technology puts increased economic and resource efficiency within our
grasp, and we can improve efficiency much more rapidly now than we could in the past.

RECOMMENDATIONS

Some have called for an Apollo project to attack the current energy crisis (87), but I think
a better analogy would be what happened after the Russians launched Sputnik (88). The
U.S. invested massively in science and engineering education, in technology, and in
research and development, across the board. The whole society was mobilized to meet
the challenge, and the Apollo project was just one manifestation of that effort. Meeting
the current energy challenge will require mobilizing our entire society again, this time to
promote energy innovation.

Congress can aid that effort in several ways.

First, I suggest that the National Academies and the National Science Foundation be
commissioned to evaluate

(I) the need for additional research and development (R&D) and the effectiveness of
the current R&D portfolio across the entire federal government, with particular
emphasis on the potential for clean-slate whole-systems redesign as a central
organizing principle for these efforts.

(2) the need for increased funding for science and engineering education from
kindergarten through post graduate work

(3) the current portfolio of energy efficiency standards, focusing particularly on
standards that have been passed by the state of California that have not yet been
passed by the federal government, on end-uses where significant cost-effective
energy efficiency potential remains (89), and in enduses that are affected most
strongly by the principal-agent (landlord/tenant) problem (49).

(4) the use of prizes (like the X-prize for space travel) to promote breakthrough
innovations in energy efficiency and alternative fuels

(5) the use of revenue neutral "feebates" for promoting efficiency in light vehicles,
given that this policy has the potential to promote efficiency and increase the
profitability of domestic automobile companies (25).

(6) the use of new information technologies (such as improved video conferencing,
electronic tolls for roadways, radio frequency identification (RFID), and wireless
sensor networks) to improve the overall resource and energy efficiency of
technological systems both within and outside the federal government..

Second, the U.S. Department of Energy and the Federal Energy Regulatory Commission
should be asked to assess the benefits and costs of promoting standardized electronic
formats for utility rates.

Finally, the relevant agencies in the Federal government should collaborate with the
utility industry and the National Association of Regulatory Utility Commissioners to
promote the adoption of decoupling of utility profits from electricity sales and the



72

11

implementation of direct profit incentives for utility investments, both of which have
been successful in California in making utilities enthusiastic advocates for energy
efficiency. Adopting those institutional innovations in the states that do not now have
them is one of the largest single steps we as a society could take to promote energy
efficiency on a large scale.

CONCLUSIONS

Efficiency is the cheapest, cleanest, and fastest source of new energy "supply"-it can
both save money and improve environmental quality. This insight is not a new one, but
the U.S. has been reluctant to fully embrace it. There have been some notable historical
successes with CAFE standards for automobiles, minimum efficiency standards for
appliances, Energy Star labeling, and utility efficiency programs, but we have not yet
tried a "full court press" for energy efficiency. The name of the game is innovation in
technologies, policies and behaviors, and we as a society need to make that innovation
occur more rapidly, more broadly, and more effectively than it ever has before.

Our choices today affect the choices we will have tomorrow. Continuing to install
inefficient products will strand investment and delay the -transition to using - and
marketing to the world - efficient alternatives. If we choose to invest in research,
development, demonstration and implementation we can have a much more efficient
future than we would have otherwise, with co-benefits in energy security, economics and
the environment. This future is within our grasp-we just need to reach for it.
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Thank you Mr. Chairman and members of the Committee for the opportunity
to present some thoughts on the role of energy efficiency in the U.S. economy.

In one way or another, I've been involved in and studied the technologies of
energy production and use for several decades. And in recent years, specifically in
the pursuit of energy tech venture capital opportunities, I've had the privilege to talk
with hundreds of entrepreneurs and companies involved in developing advanced
energy technologies, and visited with dozens and dozens of them. This experience
has .made me quite optimistic about our long-term capability to meet the nation's
energy needs - notwithstanding the caveat that there are substantial challenges in
the near term.

The solutions to energy-related geopolitical, economic and environmental
challenges are not going to be found in anything new in basic physics. The primary
energy sources we have today are those we'll need to use for quite a long time -
hydrocarbons, carbohydrates, sun, wind, water and uranium. Nonetheless, history
will record that we are today on the cusp of an energy revolution - one involving .
efficiency -- with implications as deep and far-reaching as the industrial and electric
revolutions of the previous two centuries. Each of those previous pivots in history
was similarly anchored in profound changes in the efficiency with which we could use
basic energy resources.

The emerging efficiency revolution directly derives from our nation's collective
investment of trillions of dollars in the intellectual capital and Infrastructure of the
silicon and digital economy. It is not a single device, or solution, but the emergence
of an entirely new structural approach to energy efficiency - a hybrid energy
economy. The nature and implications of this technological paradigm shift are
epitomized by the hybrid-electric car.

Conventional cars waste gasoline in stop-and-go, coasting, running
unnecessarily at stops and generally operating an engine sub optimally. You could do
manually much of what hybrids do automatically, though it would be annoying. Just
turn the engine off every time you don't need It, at every stop, when braking,
coasting, etc. Restart to accelerate or cruise. That alone increases a vehicle's urban
fuel economy 10 to 50%. Or hybridize; wrap engine and driveshaft with sensors,
power.electronics, electric motors, batteries, microprocessors, software and high-
speed communications buses - in short, all the stuff of the digital economy. Then let
all that digital stuff seamilessly and invisibly juggle the on-off and optimally operate
the constellation of energy consuming components, in real-time reacting to dynamic
conditions, In ways you could never accomplish manually.
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Nearly everything in our economy operates like today's cars - sub optimally.
Building and running things in the physical world is difficult to do optimally.
Compromises are always made to accommodate enormously varied conditions -
compromises that have the collective impact of consuming more resources. The
engineering challenge is to use just the right resources (largely energy, or the
energy Inherent in materials) at the right time and place. Cars are much simpler to
fix in this regard than are factories, offices, and homes. Yet the latter, collectively, is
where 70 percent of our energy is used - sub optimally. Cost-effective hybrid
energy technologies now emerging have potential for energy efficiency gains greater
than anything in the transportation sector.

Enabling the emergence of the hybrid economy are the four inter-related
domains of the silicon-digital economy: sensors, increasingly from nanotechnology,
to collect information; high-speed communications networks; powerful
microprocessors to crunch data; and high-power electronics to interface with the
physical-mechanical world. It is only in recent years that all of these domains have
achieved the necessary cost-effective capabilities to be deployed in the physical
world. Sensors with astonishing sensitivity can be the size of dust motes and
imbedded along with low-cost self-healing wireless mesh networks that enable
microprocessors, costing literally pennies, to instruct high-power transistors to
mediate the kilowatts required to move, form, shape and control physical things.
This is what hybrid cars already use to achieve huge efficiency gains. It's what the
rest of the economy can now do.

The technologies enabling a hybrid energy economy arrived first to serve
markets for pure information systems, for data, voice and video. These came first,
to put it simplistically, because information doesn't weigh anything, so the sheer
power demands are relatively modest - pure information devices operate In
milliwatts and watts. But you need kilowatts and megawatts to directly control steel,
grain or people - to move tons of stuff instead of terabytes of pictures. Moving up
the engineering power curve a thousand and million fold was difficult, and took time.
It also took time to develop ultra-reliable software. A dropped call, or frozen PC
screen is one thing - its equivalent in a factory, car, home, or hospital is quite
another.

The hybrid economy takes America the next quantum leap beyond
automation (already a $100 billion global industry), or supply chain information
technology and-such things as telecommuting and e-commerce. All are already
responsible for energy-savings, but all are only building blocks to the deeper hybrid
phenomenon -- the emergence of a capability to imbue the energy-consuming
inanimate world around us with intelligence, communications and the ability to react
and operate optimally: To simplify again with the car ahalogy; the automatic
transmission which has been around since 1939 is a distant cousin of the innovations
that make a 2008 hybrid car. A March 1956 Time magazine cover story touted,
prophetically, the benefits of automation as the engine of growth. And it was for a
half century. Overall U.S. energy efficiency has more than doubled since then, and
our GDP increased six-fold - requiring a comparatively modest 2.5-fold increase in
energy use. Now it's time for the hybrid economy to do the same, and much more.

Only a few years ago, the hybrid car was viewed as an expensive niche
product. But it's already moving to the mainstream with the intersection of high
energy prices and the (predictably) declining costs of silicon technology. So too the
hybrid economy. Make all cars hybrid, and millions of barrels of oil are saved.
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Hybridize the rest of the economy -- eventually everything physical that consumes
energy to build or operate -- and billions of barrels are saved. The conventional
wisdom is that the big gains In energy efficiency are behind us, the so-called 'low
hanging fruit." But technology also grows in cycles. We have yet to see the new
crop.

Radical improvements in energy efficiency produce unexpected, beneficial
outcomes. Energy efficiency is what made companies like Google and Apple
possible. Operating at the efficiency of the first computers, a single-Google data
center would consume the entire electric supply of New York City. At the efficiency
of early radios, iPhones would be trunk-sized and served by cell towers the size of
the Washington Monument. Instead today, because of staggering improvements in
computing and information energy efficiency, there are thousands of data centers,
billions of computers and cell phones -- both are now ubiquitous industries with vast,
productive sprawling infrastructures.

And while both have become major energy-consuming sectors in themselves
-- collectively using more energy than the aviation sector -- the new digital
technologies are, according to the Federal Reserve, responsible for one-third to one-
half of GDP growth. They have thus added not only more services, features and
wealth to the economy, but have done so at a fraction of the energy cost per dollar
of GDP compared to the old economy. There is every reason to believe more of the
same Is in store with the next wave of efficient technologies emerging in a hybrid
economy, but much of it inherently unpredictable in direction and form.

As with the hybrid car, the array of technologies - not to mention the
constellation of players from large to small, traditional to start-up -- is broad enough
to defy easy approaches to finding winners. The challenge, in fact, is the same for
policymakers and investors. If there's a risk today in responding to immediate
economic stresses of high energy prices, it is in the temptation to pick specific
winners or paths, and to confuse true technology-based efficiency (with its deep,
long-lasting benefits) from behaviorally-based conservation (which is largely
evanescent).

Because efficiency - like its economic cousin, labor productivity -- arises
primarily from technology progress, we face the now age-old challenge of finding
ways to incentivize and accelerate Innovative technology. How do we encourage
markets to adopt near-term innovation, and find ways to invest in enabling
infrastructure of long-term innovation? In both cases, money is the most powerful
tool. High-cost energy accelerates near-term capital Investment in more efficient
technology. As for the long term, federal funding of basic R&D is essential to fuel the
next cycle of innovation and to educate emerging innovators.

The future hybrid economy will be as different from today as the electric
economy was from the industrial revolution that preceded it. But just as the 215t
century hybrid car is built directly from the 20'h century's automobile, so too the
hybrid energy economy derives from the old. And while the challenges are global, it
is clear at least from my travels that the United States will continue to be at the
epicenter of this next great secular shift in energy technology.

Thank you Mr. Chairman, members of the committee. <>
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