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NOT GOING AWAY: AMERICA’S ENERGY
SECURITY, JOBS AND CLIMATE CHALLENGES

WEDNESDAY, DECEMBER 1, 2010

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

The committee met, pursuant to call, at 11:01 a.m., in room 210,
Cannon House Office Building, Hon. Edward J. Markey (chairman
of the committee) presiding.

Present: Representatives Markey, Blumenauer, Inslee, Herseth
Sandlin, Cleaver, Hall, Sensenbrenner, Blackburn, and Capito.

Staff Present: Ana Unruh-Cohen, Morgan Gray, Jonathan Phil-
lips, Jeff Sharp and Jonah Steinbuck.

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

In April of 2007, the Select Committee on Energy Independence
and Global Warming held its first hearing. At that inaugural gath-
ering, we discussed the twin challenges of climate change and our
dependence on foreign oil. Since that time, Congress passed new
fuel economy standards. We made investments into renewable en-
ergy, advanced battery technology and efficiency measures that
save families and small businesses money. The House passed a
comprehensive energy and climate bill. The world, including China
and India, committed to reduce carbon pollution in the Copenhagen
Accord. Our troops continue to fight bravely in Iraq and Afghani-
stan, where our energy interests remain entangled. The Gulf of
Mexico was sullied by BP’s oil spill, which became the worst envi-
ronmental disaster in United States history. And here in this com-
mittee, we discussed and debated it all, paving the way for in-
formed action.

Over the last few years, the politics of energy have changed and
shifted more times than we can count, yet what has not changed
are the problems we face as a Nation and as a planet. Today’s
hearing is called “Not Going Away”, a fitting title for issues that
will be central to the health and survival of our planet and our
economy for decades and centuries to follow. The national security
challenges from our dependence on oil are not going away.

Today before our committee we have Vice Admiral Dennis
McGinn, who was a witness at our very first hearing. He knows the
price of our dependence on foreign oil borne out not in this rhetor-
ical battlefield but in the theater of actual war where bullets and
bombs are spent to defend or acquire barrels of oil.
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The national security threats from climate change are not going
away. During the first select committee hearing, we discussed the
drought-influenced Somali conflict that led to Black Hawk down. A
warming world exacerbated a military hotspot.

This September, we hosted the Pakistani ambassador to discuss
his country’s devastating floods. He discussed how his country di-
verted resources like helicopters away from fighting Al Qaeda to
assist in the flood response. An increasingly destabilized climate
will invariably lead to more of these destabilizing geopolitical
events.

The economic security threats stemming from America’s lack of
an energy plan are not going away. China is pushing ahead with
clean energy investment along with other emerging technologies to
capture and store carbon from coal. Twice as much money was in-
vested in clean energy in China as was invested by the United
States last year. As we heard from the private investment commu-
nity, this move by China will attract trillions in private capital
money that could be invested in jobs here at home in the United
States. And China is not alone. Germany, Japan, South Korea, and
other countries recognize that dominating the trillion dollar market
of tomorrow requires foresight and public investment today.

Regardless of our political party, we can all agree that second
place in the clean energy race is not an acceptable goal for the
United States, and the carbon pollution that we have already
spewed into the atmosphere warming our earth is not going away.
The pollution we emit today will still be in the atmosphere cen-
turies from now. Every day that we wait to act to stem the tide
of carbon emissions will be felt for decades and centuries to come
as our planet warms and our weather patterns become less stable.

And, today, as the world’s climate community gathers in Mexico,
those of us who accept that cutting carbon pollution is this genera-
tion’s responsibility are saying that we are not going away. We are
not going away because the problems that climate change presents
are too dangerous, too urgent for us to disappear into the abyss of
cynicism and lost opportunity. We are not going away because
China and India and Germany are not going away as competitors
for global energy dominance. We are not going away because the
national security threats from our continued dependence on foreign
oil are not going away.

I would like to thank our witnesses for coming today, and I look
forward to their testimony. Unfortunately, General Wesley Clark
was unable to make it here today. We look forward to having him
back here soon, and we will submit his testimony for the record.

[The statement of General Clark follows:]



General Wesley K. Clark

Testimony before the House Select Committee on Energy Independence and Global
Warming

Wednesday, December 1, 2010

Chairman Markey, Ranking Member Sensenbrenner, distinguished members of the
Committee, thank you for the opportunity to testify before you this morning.

In the summer of 1973, as an Army Captain on the faculty at West Point, I spent two
months working the first sets of analyses of the “energy crisis” for the Pentagon. Ata
time when gasoline prices had quadrupled, and long lines extended into the streets
at every service station, Americans seemed determined to take action. For my part,
I analyzed the adverse consequences of our increasing dependence on foreign oil -
that it would distort American foreign policy, that the funds expended might go to
governments that were unstable or didn’t support our interests, and that ultimately,
US military forces might have to become engaged to defend or protect oil-producer
governments. Ata time when the US was ending its commitments in SouthEast Asia,
this was disturbing. After the Yom Kippur War, in October, 1973, there was a rising
call for American “Energy Independence”

Today, we can look back on the continuing failures of American government
spanning the terms of seven Presidents, Republican and Democratic. Over this time
we have been twisted and turned in our foreign policy by our pursuit of energy
security, we have subsidized foreign governments inimical to our own interests,
seen “petrodollars” diverted to corruption and terrorism, deployed hundreds of
thousands of troops, and billions of dollars worth of materiel, fought the Gulf War,
invaded Iraq, and remained engaged in a long term commitment in Afghanistan, at
costs already exceeding a trillion dollars, all directly or indirectly due to our energy
dependence. It makes all of those concerns expressed in the early 1970’s seem a
little understated.

And the costs of that dependence continue to grow. Today the American economy
sits with over 16% unemployment, or underemployment. Yet even in this slack
economy we will be sending over $300 billion dollars abroad this year to pay for
American’s thirst for petroleum. This is equivalent to a tax - a levy - a bounty of
about $1,000 for every man, woman and child in America..money that is
desperately needed within the American economy to create jobs, build communities,
fund education, repair infrastructure, and give our children and grandchildren a
future. Instead itis sent abroad to fund governments in places like Venezuela,
Nigeria, and states on the Arabian peninsula. And then, we ask our military to



4

organize, train and equip our forces, and deploy to fight, or provide secure access to
these petroleum resources? So, add to the $300 billion annual costs to the American
economy in the defense budget for the “secure access” portion of the Defense
Department budget - ships, aircraft, bases, Marines, ground troops, prepositioned
equipment, exercises, and all the long-lead time procurement that goes with this.
Then add another amount - $150-$200billion per year for the costs of the actual
engagement in Iraq and the fighting in Afghanistan. Surely we are one of the most
generous nations in history, not only purchasing oil abroad but organizing vast
armed forces, equipped, trained, deployed and engaged in fighting which is directly
or indirectly aimed at protecting some of he very nations to which we are remitting
vast sums of money in exchange for oil and gas. And somehow, although we don’t
take the majority of our oil imports from the Gulf, nevertheless, we pay the vast
majority of the costs for access there. Why should a nation struggling to create jobs
and move its economy forward be spending hundreds of billions of dollars
importing oil, when alternatives are available?

Of course, unlike 1973, we now understand that the greenhouse effect of carbon
dioxide and other global warming gases is contributing significantly, and perhaps
decisively, to long-term world wide climate change. We must address this, alsoas a
threat to our national security. But however great this concern, as an American, |
have to look first at our own country, and how we are squandering our near-term
future.

Can a single Congressman or Senator of any party face the American people and say,
yes, we must ask you each to pay a tax of $1,000 per person per year into the
indefinite future, so that you can have access to foreign oil at the pump, and an
additional other $1,000 or so that we can protect our oil companies’ access to
it...Sums totaling $15-$30 Trillion dollars over the next two decades ? Could they
say this when we have real alternatives which will keep this wealth at home and
strengthen our security in the process?

Members of the committee, although 1 served for 34 years on active duty in the
Army, [ am in the energy business today, serving on the boards of companies in the
oil, gas, wind, solar, ethanol, unconventional fuels, and electric power space. The
information I am providing comes from first hand business experience, not just
policy research.

Today we are dependent on 10 Million barrels per day of imported petroleum and
petroleum products, and, if the economy resumes growing perhaps 11 or 12 million
barrels per day. Given the right policies, and without raising the costs on our
taxpayers, and at the same time reduce the emissions of greenhouse global warming
gases, | believe we can achieve energy independence. The key is in the
transportation sector, where this imported oil is used. Here is what we should do:

First, continue the adoption of electric automobiles. While there may be some
technical issues, the hold-up is primarily a problem of demand. The US government
should back up its technology efforts with “demand-pull” Simply decide that after,
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say, 2014, any light vehicle bought by the GSA or by State and local governments
,must be electric-powered. Mass production will lower costs and raise consumer
acceptance, and so perhaps within two decades, half the vehicles on the road could
be all-electric. The government should also establish a nationwide Renewable
electricity Standard, and mandate that all charging stations must be renewable
energy-supplied - the wind solar, and biomass technologies are there, and, given
adequate demand, could create hundreds of thousands of American jobs. And while
we're at it, to assure that private investment funds are available, can't we give the
small investor in wind and solar the same tax treatment that is available to investors
in oil and gas?

For the near term, though, most vehicles will continue to be liquid fuelled. Many
technologies have a role to play. First, get the American people in on the fight: [abel
fuel at the pumps to show where it comes from; With a little ingenuity, the credit
card receipt at the pump could provide country-of-origin labeling to show who gets
the money - Americans, or Venezuela, Mexico, Nigeria or other government oil
companies.

Then work alternative sources of supply by opening up the market for consumer
choice. Ethanol today (already 60% less carbon-intensive than gasoline) provides
almost 900,000 barrels per day of fuel in America. Follow-through on the approval
of E15 and promote the blender pumps across America to make richer ethanol
blends available, and cellulosic ethanol will surely make it to the marketplace, in
sufficient quantities to meet the 2007 legislative aim of 36 billion gallons per year -
or about 2.4 million barrels per day, or even more. Biodiesel and synthetic diesel is
already in demand by our Armed Forces; enable long-term procurement contracts,
and we can save another 2-4 million barrels per day by relying on synthetic military
fuels. Next, compressed natural gas; with the right policies we could save say 1-2
million barrels per day of imports by transitioning fleet vehicles to CNG. Gas-to-
liquids and coal-to-liquids with carbon sequestration could produce, over a few
years, additional millions of barrels per day of cleaner petroleum products, ata
profit, given oil prices in the $75-$90 per barrel range, if we could rationalize and
streamline our regulatory processes. Add in additional oil from shale and other
unconventional sources, including revamped and environmentally-safer off-shore
drilling, and we can replace all imported petroleum.

In the process, we will reduce reliance on increasingly carbon-intensive and
ecologically risky conventional oils, and help clean up the environment. Now is the
time to embark on this effort, with the price of oil high, the economy slack, and
trillions of dollars of private investment capital looking for good returns.

In the 1960’s America needed the challenge of putting a man on the moon; today our
leadership needs to challenge America to become energy independent. This we can
do.
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The CHAIRMAN. Before I close, I would also like to thank the
members of this committee and their staff for their service over the
last two sessions of Congress. It has been an honor and a pleasure
to explore and understand these global issues with each and every
one of you, and I thank each of you on both sides of the aisle for
your service to our country.

[The prepared statement of Mr. Markey follows:]



THE SELECT COMMITTEE ON

ENERGY INDEPENDENCE AND GLOBAL WARMING

“Not Going Away: America’s Energy Security, Jobs and Climate Challenges”
Statement by
Chairman Edward J. Markey

In April of 2007, the Select Committee on Energy Independence and Global Warming
held its first hearing. At that inaugural gathering, we discussed the twin challenges of
climate change and our dependence on foreign oil.

Since that day, Congress passed new fuel economy standards. We made investments into
renewable energy, advanced battery technology and efficiency measures that save
families and small businesses money. The House passed a comprehensive energy and
climate bil.

The world -~ including China and India -- committed to reduce carbon pollution in the
Copenhagen Accord. Our troops continue to fight bravely in Iraq and Afghanistan,
regions where our energy interests remain entangled. The Gulf of Mexico was sullied by
BP’s oil spill, which became the worst environmental disaster in U.S. history. And here,
in this committee, we discussed and debated it all, paving the way for informed action.

Over the last few years, the politics of energy have changed and shifted more times than
we can count. Yet what has not changed are the problems we face as a nation, and as a
planet.

Today’s hearing is called “Not Going Away,” a fitting title for issues that will be central
to the health and survival of our planet and our economy for decades and centuries to
follow.

The national security challenges from our dependence on oil are not going away. Today
before our committee we have Vice Admiral Dennis McGinn, who was a witness at our
very first hearing. He knows the price of our dependence on foreign oil, borne out not in
this rhetorical battlefield, but in the theater of actual war, where bullets and bombs are
spent to defend or acquire barrels of oil.

The national security threats from climate change are not going away. During the first
Select Committee hearing, we discussed the drought-influenced Somali conflict that led
to Blackhawk Down. A warming world exacerbated a military hot spot. This September,
we hosted the Pakistani Ambassador to discuss his country’s devastating floods. He
discussed how his country diverted resources like helicopters away from fighting Al
Qaeda to assist in the flood response. An increasingly destabilized climate will invariably
lead to more of these destabilizing geopolitical events.

The economic security threats stemming from America’s lack of an energy plan are not
going away. China is pushing ahead with clean energy investments, along with other
emerging technologies to capture and store carbon from coal. Twice as much money was
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invested in clean energy in China as was invested in the United States last year. As we
heard from the private investment community, this move by China will attract trillions in
private capital -money that could be invested in jobs here at home.

And China is not alone. Germany, Japan, South Korea, and other countries recognize that
dominating the trillion dollar market of tomorrow requires foresight and public
investment today. Regardless of our political party, we can all agree that second place in
the clean energy race is an unacceptable goal.

And the carbon pollution that we have already spewed into the atmosphere, warming our
Earth, is not going away. The pollution we emit today will still be in the atmosphere
centuries from now. Every day that we wait to act to stem the tide of carbon emissions
will be felt for decades and centuries to come, as our planet warms and our weather
patterns become less stable.

And today, as the world’s climate community gathers in Mexico, those of us who accept
that cutting carbon pollution is this generation’s responsibility are saying that we are not
going away. We are not going away because the problems that climate change presents
are too dangerous, too urgent, for us to disappear into the abyss of cynicism and lost
opportunity. We are not going away because China and India and Germany are not going
away as competitors for global energy dominance. We are not going away because the
national security threats from our continued dependence on foreign oil are not going
away.

I would like to thank our witnesses for coming today and look forward to their testimony.
Unfortunately, General Wesley Clark was unable to make it here today. We look forward
to having him back here soon and will submit his testimony for the record.

And before 1 close, | would also like to thank the members of this committee and their
staff for their service for the last two sessions of Congress. It has been an honor and a
pleasure to explore and understand these global issues with you.

I would now like to recognize the Ranking Member of the Select Committee, Rep. Jim
Sensenbrenner of Wisconsin.
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The CHAIRMAN. I would now like to turn and recognize my
friend, the gentleman from Wisconsin, the ranking member, Mr.
Sensenbrenner.

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

This hearing will be the last of the Select Committee; and, while
I was initially skeptical of the Select Committee’s mission, it ulti-
mately provided a forum for bipartisan debate and an opportunity
for House Republicans to share a different view on the pressing en-
ergy and environment issues that we currently face.

I would like to thank Chairman Markey for his fair and firm
leadership of this committee. He has showed courtesy, respect for
the rules, and a willingness to rise above partisanship. I consider
respect for the rights of the minority to be a hallmark of great con-
gressional leadership, and I commend Chairman Markey for giving
us the resources and platform that we needed to express our ideas.

Chairman Markey and I disagree on policy choices, but we do
agree that America needs to diversify its energy supply and in-
crease our energy efficiency. When Senator Dodd of Connecticut
gave his valedictory speech in the Senate yesterday, he made a
comment saying that even though people can be friends and re-
spect each other despite policy differences, a lot can get accom-
plished; and, unfortunately, there has been too little of this in this
Congress as time has gone on.

I can say that I consider Chairman Markey a friend. I can say
that Chairman Markey believes that what Senator Dodd has said
is good for America in this respect, and I hope that in the Congress
ahead, where there will be a partisan divide between the two ends
of the Capitol building, that we will be able to establish respect for
each other without compromising our policy ideals. Because the
American people want action. The American people do respect posi-
tions that are opposite, and it is going to be a tough task ahead.

Now, I think that this select committee has shown a very, very
wide division on how to approach our shared goals.

On Monday, the Wall Street Journal ran an article in a special
report on energy which I am holding up so that everybody can see.
On the red side are arguments that have been made and which
have failed in the forum of domestic and international public opin-
ion and on the green side there are ideas and advocacy on what
looks like is achievable in the road ahead. And on the red side it
says, old, set a high tax on carbon to make alternative energy
sources more competitive; old, impose strict controls on carbon di-
oxide emissions; old, force wealthy countries responsible for most
emissions to send money to help poorer ones adapt to the effects
of climate change; old, use the United Nations to work out com-
prehensive agreements.

All of those were eloquently advocated by the chairman and peo-
ple on the majority side of the aisle, and they have been rejected
both in international forums and here in America.

Now, let’s look at what is on the new side. New, invest in making
new clean energy technologies cheaper; new, focus on modest emis-
sion reductions such as replacing old diesel generators; new, en-
courage development aid that helps poorer countries deal with the
effects of drought or flooding, no matter what the cause; and, new,
focus on agreement amongst the world’s 20 largest economies.
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All of these new things were advocated by the Republican minor-
ity on this select committee; and I believe that the select com-
mittee, unlike any other committee in Congress, was really the
focus of the debate between what this article refers to as old and
what this article refers to as new. And I would urge my friends on
the other side of the aisle to forsake the old and embrace the new
because I think in the years ahead we can make progress by look-
ing forward rather than backward.

I yield back the balance of my time.

The CHAIRMAN. I thank the gentleman very much.

The chair now recognizes the gentleman from Oregon, Mr.
Blumenauer.

Tlhe chair recognizes the gentleman from Washington State, Mr.
Inslee.

The chair recognizes the gentlelady from South Dakota.

The chair recognizes the gentleman from New York, Mr. Hall.

Mr. HAaLL. Mr. Chairman, I just want to thank you for your lead-
ership of this chairmanship and able guiding of this committee. It
has been a privilege to serve and learn all the things I have
learned from the witnesses over the last 4 years who have come be-
fore the select committee, and I will waive an opening statement.

The CHAIRMAN. I thank the gentleman very much. We thank the
gentleman from New York for his incredible commitment to explor-
ing these issues, raising them higher and higher as a national pri-
ority; and your service to our country is gradually appreciated.
Thank you.

The chair recognizes the gentlelady from West Virginia. The
gentlelady waives her time.
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Opening Statement of Congressman Marsha Blackburn
Select Committee on Energy Independence and Global Warming
Hearing: “Not Going Away: America's Energy Security, Jobs and Climate
Challenges”
December 1, 2010

I thank the Chairman for holding this hearing and I thank the
witnesses for testifying before this committee.

All members on this committee agree that America should become
energy independent. But the problem arises to what steps
Congress take or not take to further this goal.

One significant issue is this country’s dependence on foreign oil,
which is a national security concern. The answer is not to take
Americans totally off the use of fossil fuel as soon as possible
through taxes or mandates. These actions would cause severe
harm to both consumers and the U.S. economy.

Instead, the government should allow the access of resources
available in this nation. One immediate action that could be taken
is the Department of the Interior expedite permits for oil and gas
exploration and return production to the American industries. It
will promote jobs and keep money out of the hands of potential
terrorist countries overseas.

Another issue is the growth of renewable energy. Renewable
energy has the potential to serve a significant part of our energy
infrastructure, but it cannot come through federal mandates. The
government is not the proper arbiter of winners and losers in the
marketplace. The private sector is the most efficient mechanism to
determine which energy technologies will guide the future.
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Mr. Chairman,

This hearing is probably the last one of the year for the committee.
As members begin to prepare for next year, [ urge them to
contemplate on the messages sent by the voters this past
November.

The public is becoming very wary of more government control of
the private sector, and new energy mandates are not what they
want. Instead, the federal government should remove regulatory
hurdles to new technologies to unleash American entrepreneurship
and innovation. This is how America will become energy
independent.
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Mr. CHAIRMAN. Let us turn then to our opening panel; and I will
recognize Vice Admiral Dennis McGinn.

Admiral McGinn spent 35 years with the United States Navy as
a naval aviator, test pilot, aircraft carrier commanding officer, and
national security strategist. Since completing his service with the
Navy, Admiral McGinn has been an active climate change and
clean energy advocate in national forums, stressing the need to de-
velop comprehensive solutions to create a sustainable global envi-
ronment. Admiral McGinn testified at the very first hearing of the
select committee, and he will be our first witness today.

We welcome you, sir.

STATEMENTS OF VICE ADMIRAL DENNIS McGINN, U.S. NAVY
(RET.); ROBERT F. KENNEDY, JR., CHAIRMAN, WATER-
KEEPERS ALLIANCE; RICHARD L. KAUFFMAN, CHAIRMAN OF
THE BOARD, LEVI STRAUSS & CO.; PETER GLEICK, CO-
FOUNDER AND DIRECTOR, PACIFIC INSTITUTE FOR STUD-
IES IN DEVELOPMENT, ENVIRONMENT, AND SECURITY; AND
KENNETH GREEN, RESIDENT SCHOLAR, AMERICAN ENTER-
PRISE INSTITUTE

STATEMENT OF VICE ADMIRAL DENNIS McGINN

Admiral McGINN. Thank you. Thank you, Mr. Chairman. It is a
privilege for me to be back before this committee. Mr. Sensen-
brenner, great to see you again, sir, and all the members of the
committee.

Since April 18, 2007, when I first appeared before this com-
mittee, I have been on the road a lot. I have traveled from Maine
to California, from Alaska to Florida, from North Dakota to Lou-
isiana and Texas; and I have been doing that to talk about these
issues to the American people. And recognizing that there are al-
ways regional differences, regional assets, and liabilities related to
energy or environmental challenges, the consistent thing that I
brought from all of these travels and I share with the committee
today is that the American people are concerned about energy secu-
rity. They are concerned about environmental issues locally, region-
ally, and globally, including greenhouse gases.

The question, as it always is, is what do we do about it and how
urgently should we do it. In 2007, at that hearing we had the then
chairman of the CNA Military Advisory Board, General Gordon
Sullivan, who was a witness and talked about the first report that
the CNA Military Advisory Board put out. The Advisory Board con-
sists of about a dozen or 15 retired generals and admirals from all
four of the military services, including the Coast Guard and the
National Guard, and came up with the consensus in that report
that climate change was a threat to national security because it
will act as a threat multiplier for instability in critical regions of
the world.

This can be manifested in many different ways, but it occurred
to me this summer when Pakistan had 20 million people affected
by torrential monsoon flood, historical levels of flooding, that here
is a nation that is nuclear armed, has an ongoing Taliban insur-
gency that threatens the stability of that government, and is essen-
tial to our success and the success of NATO in Afghanistan. And
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we have 20 million people that are affected by severe weather, the
type of scenario that was exactly in the minds of the Military Advi-
sory Board when we said climate change is a threat to national se-
curity.

Another aspect of this was that the board recognized that our
economy, energy, climate change, and national security are all in-
extricably linked. If you want to develop policies and solutions to
address any one of those, you have to carefully think through the
effects on all of the others.

So, as a result of that, we got together and put out a report in
May of 2009 that focused on the energy aspect of these interlinked
challenges. And our main conclusion in that report was unequivo-
cal. America’s energy posture constitutes a serious and urgent
threat to our national security—diplomatically, economically, and
militarily. In the military venue, we see it manifesting in Iraq with
roadside bombs now in Afghanistan. We saw burning NATO fuel
convoys that were along the Pakistan-Afghanistan border. We see
from intelligence reports that petro dollars that are going to Iran
are finding their way into the hands of the Taliban and al Qaeda
and being used to buy the equipment and the very lethal projectiles
and components that are killing and maiming our troops on a
weekly basis over there. That money is coming from global pur-
chase of oil, and the United States purchases one-quarter of that
oil every year.

Diplomatically, we are trying to do something about preventing
a nuclear armed Iran from emerging. Our leverage in the inter-
national diplomatic community is undercut by the fact that we use
25 percent of the world’s oil every year and we sit on perhaps 3
percent.

And economically, make no mistake, the recession that we are
hopefully and too slowly starting to come out of, has as a funda-
mental cause factor the tremendous cost of our addiction to oil in
the past. In fact, if you go back in history, over the past four reces-
sions, every one of them has been preceded within 6 months by oil
spikes, oil price spikes.

This is not going to go away. We are going to come out of this
recession. The economy of the world and the United States is going
to heat up and so will the appetite for oil and so will return the
volatile cycle but ever higher prices and ever scarcer availability,
certainly over the next 10 years but perhaps even sooner than that.
We have got to find ways to break that addiction.

Finally, in July of this year, the Military Advisory Board put out
a report titled Powering America’s Economy: Energy Innovation at
the Crossroads of National Security Challenges; and the key find-
ing of this report was that our economy and our national security
are so inextricably linked. As we look at ways to deal with our def-
icit, as we look for ways to afford all of the priorities of America,
one of the things that will be inevitably on the table is how much
do we pay for defense. If you don’t have a good and strong econ-
omy, you don’t have a good and strong defense structure in armed
services. So there is an inextricable link. And the fact that our en-
ergy choices in the past and certainly going forward are going to
have a tremendous effect for the good or for not good on our eco-
nomic strength is the key part.



15

The main recommendation from this report that was published
in July of this year was simply that the United States Government
should take bold and aggressive action to support clean energy
technology innovation and rapidly decrease the Nation’s depend-
ence on fossil fuels.

Lastly, I want to share a quote from Admiral Mike Mullen, the
Chairman of the Joint Chiefs of Staff. He addressed a Department
of Defense energy forum on October 13th of this year:

“I am proud of the work that the men and women of the Depart-
ment of Defense are doing, the work many of you are leading to
ensure we turn our own energy security from a vulnerability to the
strength that it could be. Few of us can argue that the need is not
there. Many of us can see that the right technology is emerging,
and I hope all of us can agree that the time for change is now.”

He was addressing a Department of Defense armed services au-
dience. His comments apply to every aspect of American society
and the American economy.

And I would like to close my opening remarks, Mr. Chairman,
Mr. Sensenbrenner, by a summary that I made 3 years ago on
April 18th. I will simply quote.

“Mr. Chairman, thank you. This is an American challenge. It is
one that Americans together will meet. It doesn’t have partisan la-
bels on it. The solutions are available today. They need to be guid-
ed by leadership and good policy which enables us to advance our
energy efficiency and to increase our choices of clean, renewable
fuels in order to create opportunity for our economy, create oppor-
tunity for our society, and raise our level of national security and
to be a leader in the global sense in meeting these energy and cli-
mate challenges.”

Thank you, Mr. Chairman. I request that my written statement
be included in the record.

[The statement of Admiral McGinn follows:]
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Statement of Vice Admiral Dennis V. McGinn, USN, Retired
Before the
United States House of Representatives
Select Committee on Energy Independence and Global Warming
“Not Going Away: America's Energy Security, Jobs and Climate Challenges”
11:00 a.m., December 1, 2010
210 Cannon House Office Building
Washington, DC

Chairman Markey and Members of the Committee, it is an honor to appear
before you today to discuss the critically important topics of energy, climate
change and national security.

I previously appeared before this Committee at your first hearing on April 18",
2007. Since that time, | have had the privilege of serving with some of America’s
most distinguished and senior retired military leaders on the CNA Military
Advisory Board, which produced three reports directly related to the topic of this
hearing. The first report examined the national security threats of climate change,
the second analyzed the national security threats of America’s current energy
posture, and our last report, released in July of this year, explored the growing
challenges that link our nation’s energy posture to our future economic and
national security.

We are just beginning to emerge from one of the most serious global financial
crises of our lifetimes. This understandably has focused our attention on jobs and
near term fiscal issues. However, after several years of carefully examining
climate change and the United States’ energy use, and having spoken with many
business and civic groups across our nation, it is clear to me that our economic,
energy, climate change and national security challenges are inextricably linked.
And it is also clear that our past pattern of energy use is responsible, in a
significant way, for our economic situation today. For these reasons, we must
take a long range, comprehensive view to develop effective national policies and
make real and positive changes to the ways in which we power America. A
rational clean energy and climate policy would be a positive economic and job
creation driver, in contrast to the business as usual approach to fossil fuels that is
the real job kifler. By continuing our over reliance on fossil fuels and fearfully
taking only small, incremental steps, we will not create the kind of future energy
security, jobs and prosperity that the American peopie and our great Nation
deserve. The time to act, and to act boldly, is now. It is not too late to turn these
growing challenges into great economic opportunity.
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Weakened national economies have temporarily reduced global demand and
somewhat slowed the rising cost of oil. However, as this recession ends, the
volatile and economically disruptive cycle of ever-higher energy prices will most
certainly return. Population growth and projected per capita increase in energy
consumption over the next twenty years will make fossil fuel supply and demand
curves widely divergent unless we start now to diversify and change our energy
posture.

This is the most critical and long term international security issue for the 21%
century— it is an issue that stretches across geographical boundaries, over
political divides, and one that will not go away until we decide to do something
about it. Even so, our fossil fuel dependence will be with us for decades to come.
However, without comprehensive clean energy legislation, market enhancing
policies and decisive action by our nation, fierce global competition, instability
and conflict over dwindling supplies of fossil fuels and increasing global warming
will be a major part of the future strategic landscape. Moving expeditiously
toward clean and sustainable energy choices can greatly lessen that danger,
improve global and national economic security and help us to confront the
seriously growing challenges of global climate change and energy insecurity.

1 will- now briefly discuss those challenges.

The CNA Military Advisory Board produced a report in 2007 called “National
Security and the Threat of Climate Change”. lts principal conclusion is that
climate change poses a serious threat to national security by acting as a "threat
multiplier” for instability in some of the world's most volatile regions.

Climate change is different from traditional military threats, because it is not like
having a specific enemy, a rapid and well-defined response timeline, or a
clearly located crisis region to which we are responding. Climate change has
the potential to create more frequent, intense and widespread natural and
humanitarian disasters due to typhoons, flooding, drought, disease, crop failure
and the consequent migration of large populations. These climate-driven severe
weather events will magnify existing tensions in critical regions, overwhelm
fragile political, economic and social structures, causing them to fracture and
fail. The predictable result: much greater frequency and intensity of regional
conflict and direct threats to U.S. interests and national security.

Some may be surprised to hear former generals and admirals talk about climate
change and energy threats... but they shouldn’t be. In the military, you learn
quickly that reducing threats and vulnerabilities is essential, well before you get
intfo harm’'s way. As military professionals we were trained, and learned by hard
experience, o make decisions when faced with seriously threatening situations,
even when they were defined by somewhat ambiguous information. But in the
case of climate change, the information is not ambiguous. The global and U.S.
science community has reached a clear and fact-based consensus in
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concluding that our earth is warming and that human activities are a significant
contributor to climate change. There is no disagreement in peer-reviewed
literature. Every major professional science society and organization in the
world has issued powerful statements to this effect, including the National
Academies of Sciences for every major country. The G8 and 5 other nations
said in May of last year, “The need for urgent action to address climate change
is now indisputable.”

As military leaders, we base our decisions on trends, indicators and warnings,
because waiting for 100% certainty during a crisis can be disastrous. And as we
carefully consider the threat of climate change and energy to global security,
these trends and warnings are clear; we need to take appropriate action.

Two years ago, the Intergovernmental Panel on Climate Change -- the world’s
leading scientific panel on climate change -- including more than 200
distinguished scientists and officials from more than 120 countries, including the
U.S. — predicted widening droughts in southern Europe and the Middle East, sub-
Saharan Africa, the American Southwest and Mexico, and flooding that could
imperil low-lying islands and the crowded river deltas of southern Asia. '

Last year, global climate researchers revised those predictions, now forecasting
that the planet could warm by as much as 6.3 degrees Fahrenheit by the end of
the century even if the world's leaders fulfill their most ambitious climate pledges,
a much faster and broader scale pace of change than the IPCC forecast just two
years ago.

Their other findings include that sea level could rise by as much as six feet by
2100 instead of 1.5 feet, as the IPCC had projected, and the Arctic Sea may
experience an ice-free summer by 2030, rather than by the end of the century.

Let me give you some examples, from a military perspective, of what the future
could be like if we fail to adequately address the causes and effects of climate
change.

In Africa, projected rising temperatures will dramatically reduce water
availability, soil moisture, arable land and food production. Combined with
increased extreme weather events — climate impacts will act to accelerate the
destabilization of populations and governments already dealing with more
traditional causes of conflict. Climate-driven crises are already happening there.
Lack of water and changing agricultural patterns are at the root of crises in
Darfur and Somalia, present day examples of failed social structures and
governments, leading to widespread humanitarian crises, conflict, piracy and
terrorism.

! United Nations Environment Program
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In South and Central America — melting glaciers in Venezuela and the Peruvian
Andes will directly impact water supplies and hydroelectric power. The Peruvian
plains, northeast Brazil and Mexico will experience longer and more serious
droughts. Land degradation and loss of food production will hit hard in Latin
America — particularly Brazil whose economy is fueled by food exports — possibly
leading to social disruptions and significant migration. We need only reflect on
present immigration and security challenges along the U.S. southern border to get a
glimpse of what the future could hold: immigration driven not by a search for a better
economic life but in search of basic needs.

In Bangladesh, the growing threat of more frequent and intense typhoons in the Bay
of Bengal has the potential for wiping out essential coastal agriculture and fishing
areas, just as it did in 1991 resulting in the U.S. military led Operation Sea Angel.
Greater and more prolonged coastal typhoon damage would create an
unprecedented humanitarian crisis, which could drive literally millions of refugees
northwest toward India in search of relief.

As the Himalayan glaciers recede, Asian nations like China, india and Pakistan will
have to deal with internal and external unrest due to a much less reliable source of
water from four great rivers --- creating floods at some times of the year, prolonged
drought during others-- to meet the needs of growing populations. This past
summer, we saw massive flooding in Pakistan that continues to affect more than
twenty million people in a nuclear-armed nation, with an ongoing extremist
insurgency that has direct bearing on the outcome of allied operations in
Afghanistan. 40 percent of Asia’s four billion people live within 45 miles of the coast
- with coastlines and infrastructure that could be inundated by rising seas. Even
the most modest projections of increased temperature and sea level rise include
widespread flooding and loss of significant percentages of coastal delta farmland
and heavily populated areas.

In the Middle East, the vast majority of highly diverse populations already depend on
water sources external to their borders. A greatly increased competition for
diminishing supplies of water for agriculture and basic human needs would
significantly ratchet up tensions in this historically critical and politically unstable
region.

These potential climate change effects will not just create crisis events happening far
away from American soil or along our borders. Disasters like Hurricane Katrina in
2005 reveal, in a very stark way, how a natural disaster-caused humanitarian crisis
can quickly lead to suffering, civil unrest and the need for a massive, expensive and
sustained mobilization of resources. In fact today, more than five years after
Hurricane Katrina produced widespread destruction along the Gulf Coast, thousands
of people have not returned to their homes and hundreds of millions of dollars in
damaged infrastructure remain.
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As CNA Military Advisory Board member Vice Admiral Richard Truly said
climate change is not like “some hot spot we're trying to handle.” “It's going to
happen to every couniry and every person in the whole world at the same time.”
f

And while the effects of global warming create this potential environmental
havoc, its principal dynamic will be to shift the world's balance of power and
money."

Drought and scant water supply have already fueled civil conflicts in globatl hot
spots like Afghanistan, Nepa! and Sudan, according to several new studies. The
evidence is fairly clear that sharp downward deviations from normal rainfall in
fragile societies elevate the risk of major conflict.”

Climate impacts like extreme drought, flooding, storm, temperatures, sea level
rise, ocean acidification, and wildfires — occurring more frequently and more
intensely across the globe -- will inevitably create political instability where
societal demands for the essentials of life exceed the capacity of governments
to cope. As noted above, fragile governments will become failed states, and
desperation and hopelessness will drive whole populations to be displaced on a
scale far beyond what we see today. And into this turmoil and power vacuum
will rush paramilitaries, organized crime, extremists producing a highly
exportable brand of terrorism.

Ciearly the U.S. Military will be called to respond to these new threats --
mobilizing to meet the needs of humanitarian crises, like our response to the
2004 tsunami in Indonesia. At the same time, we will be confronted with more
frequent resource based conflicts -- think oil-- in the most volatile regions of the
world. Climate-driven disruption is such a viable threat that the Pentagon has
already started to prepare contingencies for such scenarios, and focused on the
issue in its 2010 Quadrennial Defense Review, as did the State Department in its
Quadrennial Diplomacy and Development Review.

At the same time, -- and this is at the very nexus of climate change, energy and
national security -- increasing demand for, and dwindling supplies of fossil fuels
will add greatly to this instability, in many of the very same places worst hit by
climate change.

In its second report, May, 2009, the CNA Military Advisory Board concluded that
America’s current enerqy posture constitutes a serious and urgent threat to national
security -- militarily, diplomatically and economically. Further, this creates an
ongoing unacceptable level of risk to our nation, exploitable by those who wish to do
us harm.

Militarily, our dependence on oil stretches our military thin because we are
obliged to protect and ensure the free flow of oil in hostile or destabilized regions
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--gven as our troops are on their third and fourth combat deployment in Irag and
Afghanistan. Protecting our access to foreign oil jeopardizes our military and
exacts a huge price in dollars and lives.

Beyond assuring the free flow of oil, our nation’s, and our military's inefficient use
of fuel adds to the already great risks assumed by our troops. It reduces combat
effectiveness and puts our troops — more directly and more often—in harm's way.
Petro-dollars going into Iranian coffers have directly helped to finance our
enemies in both Iraq and Afghanistan. The insurgents have used that money to
buy communications, sensors and the most lethal components of improvised
explosive devices and roadside bombs that continue to kill and maim our troops
on a weekly basis.

Fuel convoys can stretch over great distances, traversing hotly contested territory
and become attractive targets for enemy forces as we saw over the summer with
burning NATO fuel convoys along the Pakistan border. Ensuring convoy safety
and fuel delivery requires a tremendous diversion of money and combat force. ¥
As in-theater energy demand increases, more assets must be diverted to protect
fuel convoys rather than to directly engage enemy combatants and carry out the
primary mission.

We saw this in frag and we are certainly seeing it again in Afghanistan where the
tempo of military operations, the size of the force and its effectiveness is literally
paced by our ability to get fuel when and where it's needed.

Outside the theater of combat, our country’s dependence on oil undermines our
foreign policy goals and US leverage because it entangles us with hostile
regimes. The United States sent $386 billion dollars overseas in 2008, the
beginning of our economic recession, to pay for oil; and too much of this money
went to countries that are hostile to our interests. Last year, even in the depths of
the recession, we sent more than a billion doliars a day out of our economy to
pay for our oil addiction.

This oil dependence cripples our foreign policy and weakens our leverage
internationally and limits our options. Much too frequently we find ourselves
entangled with unfriendly rulers and undemocratic nations, simply because we
need their oil. The difficulty of our international efforts to put an effective
sanctions framework in place to prevent the realization of nuclear ambitions by
Iran illustrates this limit to U.S. leverage.

But unlike what many believe -- it is not just foreign oil that jeopardizes our
energy security. ltis all oil. We simply do not have enough sustainabie oil
resources in this country to free us from the stranglehold of those who do. Itis
not environmental restrictions on oil exploration that are keeping us from energy
independence; it is a fundamental problem of supply and demand that will grow
more divergent over time. We cannot drill our way to sustainable energy



22

independence. The CNA Military Advisory Board concluded our dependence on
all oil is a national security threat in part because the United States controls only
3 percent of the world’s known oil reserves but uses over 25 percent of the
world’s oil supplies—we will never have enough domestic supply to meet our
need for this fuel so we must deliberately and effectively wean ourselves from it
and diversify our energy portfolio.

We also identified a series of converging risks posed by our fossil fuel
dependence.

Economically --- It undermines our stability. As | noted earlier, our traditionally
narrow approach to energy is a key part of our current financial crisis. We are
heavily dependent on a global petroleum market that is highly volatile. In 2008,
the year that the recession began, the per-barrel price of oil climbed as high as
$147, and dropped as low as $40. But this price volatility is not limited to oil —
natural gas and coal prices also had huge spikes that year. The benchmark
Central Appalachian coal price hit $175 per short ton. While our ongoing
economic downturn has caused those prices to come down, they still remain high
and will inevitably begin to climb as the economy recovers. While this energy
resource may be plentiful, it is increasingly difficult to access and, in addition to a
high greenhouse gas footprint, has significant regional and local environmental
impacts including ground water contamination, slurry spills and air pollution.
When completely accounted for, the true economic and environmental costs of
coal energy are very steep and must be factored in when developing a more
comprehensive approach to energy for the U.S.

There are many who still say we cannot afford to deal with our energy issues
right now. But if we don't address our long-term energy profile in significant
ways, beginning now — future economic crises will dwarf this one. The oil price
shocks of 1973-74, the late 1970s/early 1980s, and early 1990's were all followed
by recessions." i oil prices rose to $200 per barrel, the U.S. would spend $1.5
trillion per year on oil, which would be equal to 22% of take-home pay (for all
Americans who pay taxes)...In other words, the U.S. will be broke long before oil
prices hit $200 per barrel, and the rest of the world would be sure to follow.”"

The bottom-line is we can invest now in changing our energy posture or pay
much more later on, with far fewer options available. The current economic
recession is beginning to end and U.S. energy demands will increase, the volatile
cycle of fuel prices will become sharper and shorter because the market for fossil
fuels will be shaped by finite supplies and increasing demand. Continuing the
United States’ pattern of energy usage in a business-as-usual manner creates an
unacceptably high threat level to our economic security and, consequently, to our
overall national security.

To further highlight this energy-economy-national security link, the CNA Military
Advisory Board released its third report in July of this year, titled
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“Powering America’s Economy: Energy Innovation at the Crossroads of National
Security Challenges”. The major findings are quite clear and directly address the
subject of this hearing:

- America’s energy choices are inextricably linked to national and economic
security

- The clean energy technology revolution presents great challenges and
great opportunities

- Energy business-as-usual is not a viable option for the United States

- The Department of Defense can be a powerful catalyst of energy
innovation

And the very first and most important recommendation of the report is a clear call to
action by the President and Congress:

- The United States Government should take bold and aggressive action to
support clean energy technology innovation and rapidly decrease the nation’s
dependence on fossil fuels.

On October 13th, Admiral Mike Mullen, the Chairman of the Joint Chiefs of Staff,
closed his address to a DoD energy forum with these words:

“I'm proud of the work that the men and women of the Department of Defense
are doing — the work many of you are leading — to ensure we turn our own
energy security from a vulnerability o the strength it could be.

Few of us can argue that the need is not there.
Many of us can see that the right technology is emerging.
And | hope all of us can agree that the time for change is now.”

While Admiral Mullen’s comments are primarily focused on the Department of
Defense, they apply across the board to America's energy security. Unless we
take steps now, not later, to prevent, mitigate and adapt to our energy and
climate challenges, the conflict over finite resources ~ from food to fuel — caused
by rising energy demand and accelerating climate change will lead to a
significant increase in conflicts, and in-conflict intensity.

We need to carefully avoid the temptation to ignore these connections, and take
only small steps to address narrow issues. Large, interconnected security
challenges require bold, comprehensive solutions.

“We face,” as the late John Gardner once said “a series of opportunities brilliantly
disguised as unsolvable problems.”
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Members of the Committee, we must recognize we are at a pivotal moment in
history, facing a Gordian knot unlike any the world has seen before. Those who
say that now is not the time to act fail to recognize the gravity and urgency of our
energy and climate change challenges — but they also fail to understand the
tremendous economic opportunity.

There is a new multibillion-dollar revolution underway in clean technology around
the world. And there is compelling evidence that clean energy policies are
powerful economic drivers. To give just one example, precedent-setting
statewide efficiency standards saved Californians $56 billion — the equivalent of
$1000 per household — which were available to be spent on goods and services
besides energy- and created 1.5 million additional jobs. Energy efficiency — the
cleanest fuel that need never be mined, drilled or burned — represents a just
barely tapped industry in our nation-creating a resource that holds enormous
power for the entire United States and for all economies of the world.

The same is true for a whole host of clean and sustainable energy sources.
There is general agreement that there is no “silver bullet” technology to meet our
growing energy needs in an environmentally responsible way. However, there
are a lot of “silver buckshot” approaches that can be effectively used to create a
viable portfolio of future energy sources that are not reliant on greenhouse gas
producing feed stocks and technologies. What is needed is the kind of energy
policy structure that creates market certainty and invites significant public and
private investment to significantly and rapidly scale up clean energy
technologies. Absent new legislation that creates a clear market signal, it will be
critical to maintain the Environmental Protection Agency’s existing authority to
regulate dangerous pollutants, including greenhouse gases. The United States
can seize this opportunity to create jobs and bring our great innovation,
technology infrastructure and private capital to the forefront with the right kind of
legislation and policies.

Perhaps most important is the opportunity these challenges create for us to
demonstrate, once again, the core values of America leadership to the world.
How can we expect our enemies, or even our friends and allies, to understand
the value of freedom and democracy if we are not actively engaged in protecting
the essential air, water and soil that are its seeds? Ensuring that fragile
democracies have the technologies needed to prevent, mitigate and adapt to
climate change and to produce clean energy self reliance will help grow our
economy and protect theirs. Most importantly, America’s leadership and key
partnership in addressing these truly global challenges will act as a powerful
catalyst for international collaboration to better address a whole host of pressing
issues. The United States has an opportunity and obligation to lead. We can
untie the Gordian knot of economy, energy, climate and national security — and
lead to much greater global security.

Members of the Committee, if we act with boldness and vision now, future
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generations will look back on this as a time when we stopped clinging to the
status quo and rose above narrow special interests and partisan divides to
address the most pressing issues of this century. Through thoughtful dialogue,
effective legislation and united action, we can transform daunting challenges to
America into sustained security and prosperity, creating a better quality of life for
our nation and for our world.
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The CHAIRMAN. It will. Thank you, Admiral, very much. It will
be included without objection.

Our next witness is Dr. Peter Gleick. Dr. Gleick is an inter-
nationally recognized water expert and the cofounder and Presi-
dent of the Pacific Institute for Studies in Development, Environ-
ment, and Security, a nonpartisan research institute that works to
advance environmental protection, economic development, and so-
cial equity.

Doctor, we welcome you. Whenever you feel comfortable, please
begin.

STATEMENT OF PETER GLEICK

Mr. GLEICK. Thank you very much, Chairman Markey, Ranking
Member Sensenbrenner, and committee members. I appreciate the
opportunity to appear before you today.

My training and background is in the field of environmental
science, hydrology, climatology, engineering. I have been asked to
offer comments on the science of climate change and some thoughts
about appropriate responses. My longer written testimony has been
provided to the committee, and I would just like to make six brief
points.

First, the science of climate change is clear and convincing that
climate change is happening, happening rapidly, and happening be-
cause of human activities. Based on a combination of our under-
standing of basic laws of science, laboratory experiments, observa-
tions of the real world, mathematical and computer modeling, the
science of climate change is compelling and strong. Emissions of
greenhouse gases from human activities not only will change the
climate but are already changing the climate. The evidence is now
incontrovertible.

Second, despite continued efforts on the part of a small group of
skeptics and deniers to mislead, misrepresent, and misuse the
science, our understanding of human-caused climate change con-
tinues to strengthen and improve. There is nothing identified in re-
cent efforts to discredit climate science that remotely changes these
fundamental conclusions about climate change, and no credible al-
ternative explanation has ever been offered that explains the
science of what we observe around the world.

A recent letter from 255 members of the U.S. National Academy
of Sciences, of which I am a member, was published in Science
magazine in May. I have attached it with my testimony, and it ad-
dresses this area as well.

Third, every major international scientific organization working
in the areas of geophysics, climate, geology, biology, chemistry,
physics, human health, atmospheric sciences, meteorology, and
every National Academy of Science of every country of the world,
including our own, agrees that humans are changing the climate.
Again, a list is attached with my written testimony. Conversely,
there is no scientific body of national or international standing that
rejects the findings of human-induced climate change.

Fourth, the Nation now only faces three options: mitigation, that
is, reducing the emissions of greenhouse gases; adaptation, that is,
dealing with the unavoidable consequences of climate change; and
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suffering. The only question that remains is what combination of
those three things are we going to experience.

The argument that all we have to do is adapt to climate change
is simplistic. We have no choice but to do all three. If we do noth-
ing to work on mitigation, the impacts of climate change will con-
tinue to accelerate and continue to become more and more extreme.
We are now faced already with unavoidable climate change because
we have already delayed too long to implement policies to reduce
greenhouse gas emissions. In fact, it appears that many of our esti-
mates of the rate of climate change have been too low, not too high,
and that climate changes are happening faster than expected.

Fifth, a wide range of impacts, ranging from sea level rise to
changing water availability to altered food production to human
health effects from heat and spreading tropical diseases to very
clear threats to our national security, as Admiral McGinn just
talked about and as others have talked about, are already begin-
ning to appear. These impacts will be costly to society, far more
costly, I believe, than efforts to reduce emissions of greenhouse
gases.

I offer one example in my testimony of the massive consequences
expected simply from sea level rise along the California coast from
an analysis my Institute did for the State of California. The value
of infrastructure at risk along the coast of California from expected
sea level rise is already $100 billion. There are 500,000 people in
areas that are expected to be flooded from sea level rise, and that
is one small impact in one small area of the world that we are
going to have to deal with. Those costs are real, if badly quantified.

Finally, the good news is that there are smart and effective
things that can be done immediately with a focus on energy policy,
land use policy, and water policy. Robert Kennedy, Richard
Kauffman, General Clark all offer concrete examples in their writ-
ten testimony. These kind of options include national energy policy
that you have been discussing for a long time. Focused on non-car-
bon energy sources with Federal financing, tax credit, loan guaran-
tees, there are many different ways of approaching that problem.

We need environmental standards for greenhouse gas emissions,
including not just carbon dioxide but methane, hydroflurocarbons
carbons, and black carbon. We need to begin the process of adapt-
ing to unavoidable impacts of climate change through smarter land
use and water use planning. If we act to slow climate change and
the impacts turn out to be less severe than we predict, we will still
have reduced our dependence on fossil fuels. We will have cut our
export of money to countries that fund extremism and terror. We
will have reduced our emissions of pollutant. We will have boosted
our economy with new technologies and jobs.

But if we do nothing, as some argue we should do, and climate
changes are indeed more severe than we expect, we will have made
things far worse than they need to be. Congress should step up and
do its job.

Thank you for the opportunity to provide this testimony. I would
be happy to answer any questions that you may have.

[The statement of Mr. Gleick follows:]
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Testimony of Dr. Peter H. Gleick for
The Select Committee on Energy Independence & Global Warming Hearing
“Not Going Away: America's Energy Security, Jobs and Climate Challenges.”
Wednesday, December 1, 2010

Chairman Markey, Ranking Member Sensenbrenner, and Select Committee members. Thank
you for the opportunity to testify today on America’s ongoing struggle to deal with increasingly
severe climate challenges and the risks and opportunity those challenges pose for the nation’s
energy and economic security.

I am the co-founder and director of the Pacific Institute in Oakland, California, an independent,
non-partisan research and policy center addressing the questions of environment, economic
development, and international security. My background and training is in the fields of
environmental science, engineering, hydrology, and climatology. I am an elected member of the
U.S. National Academy of Science. My full biography has been provided to the Subcommittee
staff. My research on climate issues is supported by foundations and state and local agencies;
none of my climate work is funded by corporations or federal agencies.

I"d like to make the following six points:

1. The science of climate change is clear and convincing that climate change is happening,
happening rapidly, and happening because of human activities.

Scientific conclusions derive from an understanding of basic laws supported by laboratory
experiments, observations of nature, and mathematical and computer modeling. Based on these
lines of evidence, the science of climate change is compelling and strong, and has been for over
two decades. That science tells us that emissions of greenhouse gases from human activities not
only will change the climate, but are afready changing the climate. The evidence is now
incontrovertible, even if a small minority cannot accept it.

Like all human beings, scientists make mistakes, but the scientific process is designed to find and
correct them. This process is inherently adversarial — scientists build reputations and gain
recognition not only for supporting conventional wisdom, but even more so for demonstrating
that the scientific consensus is wrong and that there is a better explanation. That’s what Galilco,
Pasteur, Darwin, and Einstein did. But no one who argues against the science of climate change
has ever provided an alternative scientific theory that adequately satisfies the observable
evidence or conforms to our understanding of physics, chemistry, and climate dynamics.

The science tells us ~ and has been telling us for over two decades ~ that:
o The planet is warming due to increased concentrations of heat-trapping gases in our
atmosphere.

e Most of the increase in the concentration of these gases over the last century is due to human
activities, especially the burning of fossil fuels and deforestation.
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s Natural causes always play a role in changing Earth’s climate, but are now being
overwhelmed by human-induced changes.

s  Warming the planet will cause many other climatic patterns to change at speeds
unprecedented in modern times, including increasing rates of sea-level rise and alterations in
the hydrologic cycle. Rising concentrations of carbon dioxide are making the oceans more
acidic. And many other changes are seen to be happening.

o The combination of these complex climate changes threatens coastal communities and cities,
human health, our food and water supplies, marine and freshwater ecosystems, forests, high
mountain environments, and far more.

2. Despite continued efforts on the part of a small group of climate skeptics and deniers to
mislead, misrepresent, and misuse the science, our understanding of human-caused climate
change continues to strengthen and improve.

Here, in a nutshell, is the best argument against global climate change:

There isn't one.

There is nothing remotely identified in recent efforts to discredit climate science that changes
these fundamental conclusions about climate change. Every recent independent review supports
the message of my first point. A recent letter from 255 members of the U.S. National Academy
of Sciences summarizes this issue and is attached as an addendum to this testimony.’

Climate change deniers have been trying hard to confuse the public and policy makers about
climate change. But their claims about climate science and what we see in the world around us
are based on ideology and bad science, not reality. Those few extreme policy makers and pundits
who continue to deny the realities of climate change often point to "uncertainty” in the
observations, models, and climate system itself that make perfect predictions impossible. Of
course, climate scientists also talk about uncertainty all of the time -- it is a characteristic of the
science, not an excuse for politicians to avoid taking action. What those who deny the reality of
climate change don't acknowledge, in an example of selective one-sided argumentation, is that
uncertainty cuts both ways. While there is always a non-zero possibility that climate changes will
fall on the less severe end of the scale, there is a comparable possibility that climate changes will
be far worse than we expect, with far more serious consequences to the planet.

And that's what's happening.

There is growing evidence from the real world that climate changes are accelerating faster than
we originally feared and that impacts -- already appearing -- will be more widespread and severe
than expected. This makes the arguments against taking actions against climate change not just
wrong, but dangerous.

It's too late to avoid serious, damaging, human-induced climate change. For a variety of reasons
ranging from ignorance to political ideology to commercial self-interest to inertia to intentional

! This letter was published in Science magazine on May 7, 2010.
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misrepresentations and misdirections on the part of a small number of committed climate
deniers, the United States and the rest of the world have waited too long to act to cut the
emissions of damaging greenhouse gas pollutants. We are now comunitted to irreversible long-
term and inevitably damaging consequences ranging from rapidly rising sea levels, far greater
heat stress and damages, disappearing glaciers and snowpack, more flooding and droughts, and
far, far more. It is still not too late, however, to slow the rate of these changes and to reduce the
ultimate cost to the U.S. economy and public health.

3. Every major international scientific organization working in the areas of geophysics,
climate, geology, biology, chemistry, physics, ecology, atmospheric sciences, and
meteorology agrees that hamans are changing the climate.

This includes every single National Academy of Sciences, including of course, the US NAS.
(See the attached list.) Conversely, no scientific body of national or international standing rejects
the findings of human-induced effects on global warming. Ignoring the massive weight of this
consensus is irresponsible.

4. The nation now faces only three options -- mitigation, adaptation, and suffering.

That is to say we can only (1) work to reduce the severity of future climate change through
efforts to cut or mitigate emissions of greenhouse pollutants; (2) work to adapt to unavoidable
climatic change already locked into the system; and (3) suffer the consequences of changing
climate. The only question is how much of each option we do. We are now faced with
unavoidable climate changes because we (the world) have delayed too long to implement
policies to reduce greenhouse gas emission. The impacts of unavoidable climate change are
going to be significant and will grow in extent and severity the longer we continue to delay
efforts to reduce greenhouse gases. In fact, it appears that many of our estimates of the rate of
climate change have been too lew, not too high, and climate changes arc happening faster than
expected.

As a result, in twenty more years, the Earth will be even hotter, sea levels will be higher and
rising faster, water and food resources will be increasingly stressed, extinction rates will
accelerate, and our forced expenditures for climate adaptation will be far, far greater than they
would otherwise have been if efforts to reduce greenhouse gas emissions had been implemented
carlier.

5. A wide range of impacts (ranging from sea level rise to changing water availability to
altered crop production to human health effects from heat and spreading tropical diseases,
etc.) are already beginning to appear.

These impacts will be costly to society -- very costly. Indeed, probably far more costly than
efforts to reduce emissions of greenhouse gases. But we tend to focus on the latter costs alone,
not the costs of adaptation and suffering.

For example, at the request of three California state agencies, the Pacific Institute recently
completed a comprehensive assessment of the vulnerabilities of the California coast. population,
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and infrastructure to accelerating sca-level risc. Over $100 billion in infrastructure (including
buildings, power plants, airports, roads, wastewater treatment plants, hospitals, schools, police
stations, and much more) and a population of nearly 500,000 people are currently at risk of
increased coastal flooding, and the research estimated that adaptation costs just to protect
existing infrastructure will run around $15 billion, plus high annual costs to maintain these
protections. Other major arcas and populations simply cannot be realistically protected and will
have to be abandoned, with people forced to move over time. And this is just one small piece of
the coming threats for one small part of the country. It is vital that efforts still be made to reduce
greenhouse gas emissions, but we must also work to adapt to unavoidable impacts.

6. The good news is that there are smart and effective things that can be done immediately,
with a focus on energy policy, land use policy, and water policy.

In particular, we need a national energy policy focused on renewable, non-carbon energy
sources, with federal financing, tax credits, and loan guarantees for renewable energy and
improved transmission. We need environmental standards for greenhouse gas emissions,
including not just carbon dioxide but methane, hydrofluorocarbons (HFCs), and black carbon
soot. And we need to begin the process of adapting to unavoidable impacts through smarter land-
use and water-use planning.

If we act to slow climate change, and the impacts turn out to be less severe than we predict, we
will still have reduced our emissions of pollutants, cut our economic dependence on fossil fuels
from countries that fund extremism and terror, and boosted our economy with new green
technologies and jobs. But if we do nothing, and climate changes are indeed more severe than we
expect, we've made things far worse than they needed to be.

We’ve wasted more than two decades, passing the problem on to the next set of lawmakers and
the next generations. Congress should take responsibility now and do its job.

Thank you for the opportunity to provide testimony to you today. I am happy to answer
questions.
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Addendum A to the Testimony of Dr. Peter H. Gleick for
The Select Committee on Energy Independence & Global Warming Hearing
“Not Going Away: America's Energy Security, Jobs and Climate Challenges.”
Wednesday, December 1, 2010

Statements of Major Scientific Organizations on Climate Change?

Every major international scientific organization working in the areas of geophysics, climate,
geology, biology, health, chemistry, physics, ecology, atmospheric sciences, and meteorology
agrees that humans are changing the climate. This includes every single National Academy of
Sciences, including the US National Academies. The partial list below summarizes the findings
of these organizations, along with selections from those scientific and policy statements.

Academics of Science

Since 2001, all of the world’s leading national science academies have issued declarations
confirming anthropogenic global warming and urging the nations of the world act to reduce
emissions of greenhouse gases. Signatories of such statements include the science academies of:

African Academy of Sciences
Australia

Belgium

Brazil

Cameroon

Royal Society of Canada

the Caribbean

China

Institut de France

Ghana

Leopoldina of Germany
Indonesia

Ireland

Accademia nazionale delle scienze of Italy
India

Japan

Kenya

Madagascar

Malaysia

Mexico

Nigeria

Royal Society of New Zealand

2 scientific organizations regularly issue updated and new science and policy statements. Check with
each organization for the most current updates and for the complete text of each statement.
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Russian Academy of Sciences
Senegal

South Africa

Sudan

Royal Swedish Academy of Sciences
Tanzania

Turkey

Uganda

The Royal Society of the United Kingdom
the United States

Zambia

Zimbabwe

Statements of The National Science Academies of the G8+5 nations (Brazil, Canada, China,
France, Germany, Italy, India, Japan, Mexico, Russia, South Africa, the United Kingdom, and

the United States).

It is unequivocal that the climate is changing, and it is very likely that this is predominantly
caused by the increasing human interference with the atmosphere. These changes will transform
the environmental conditions on Earth unless counter-measures are taken. (2007 Joint Academies
Statement.)

The IPCC 2007 Fourth Assessment of climate change science concluded that large reductions in
the emissions of greenhouse gases, principally CO,, are needed soon to slow the increase of
atmospheric concentrations, and avoid reaching unacceptable levels. However, climate change is
happening even faster than previously estimated; global CO; emissions since 2000 have been
higher than even the highest predictions, Arctic sea ice has been melting at rates much faster than
predicted, and the rise in the sea level has become more rapid. Feedbacks in the climate system
might lead to much more rapid climate changes. The need for urgent action to address climate
change is now indisputable. (2009 Joint Academies Statement.)

Statement of the Network of African Science Academies

[The thirteen signatories were the science academies of Cameroon, Ghana, Kenya, Madagascar,
Nigeria, Senegal, South Africa, Sudan, Tanzania, Uganda, Zambia, Zimbabwe, as well as the
African Academy of Sciences.]

A consensus, based on current evidence, now exists within the global scientific community that
human activities are the main source of climate change and that the burning of fossil fuels is
largely responsible for driving this change.
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Statements of Major Global Scientific Academies, Societies, and Associations

American Academy of Pediatrics

There is broad scientific consensus that Earth's climate is warming rapidly and at an accelerating
rate, Human activities, primarily the burning of fossil fuels, are very likely (>90% probability) to
be the main cause of this warming. Climate-sensitive changes in ecosystems are already being
observed, and fundamental, potentially irreversible, ecological changes may occur in the coming
decades. Conservative environmental estimates of the impact of climate changes that arc already
in process indicate that they will result in numerous health effects to children.

Anticipated direct health consequences of climate change include injury and death from extreme
weather events and natural disasters, increases in climate-sensitive infectious diseases, increases
in air pollution—related illness, and more heat-related, potentially fatal, illness. Within all of these
categories, children have increased vulnerability compared with other groups.

American Association for the Advancement of Science (AAAS)

The scientific evidence is clear: global climate change caused by human activities is occurring
now, and it is a growing threat to society. Accumulating data from across the globe reveal a wide
array of effects: rapidly melting glaciers, destabilization of major ice sheets, increases in extreme
weather, rising sea level, shifts in species ranges, and more. The pace of change and the evidence
of harm have increased markedly over the last five years. The time to control greenhouse gas
emissions is now.

American Association of Wildlife Veterinarians

There is widespread scientific agreement that the world’s climate is changing and that the weight
of evidence demonstrates that anthropogenic factors have and will continue to contribute
significantly to global warming and climate change. It is anticipated that continuing changes to
the climate will have serious negative impacts on public, animal and ecosystem health due to
extreme weather events, changing disease transmission dynamics, emerging and re-emerging
diseases, and alterations to habitat and ecological systems that are cssential to wildlife
conservation. Furthermore, there is increasing recognition of the inter-rclationships of human,
domestic animal, wildlife, and ecosystem health as illustrated by the fact the majority of recent
emerging diseases have a wildlife origin.

American Chemical Society

Careful and comprehensive scientific assessments have clearly demonstrated that the Earth’s
climate system is changing rapidly in response to growing atmospheric burdens of greenhouse
gases and absorbing aerosol particles. There is very little room for doubt that observed climate
trends are due to human activities. The threats are serious and action is urgently needed to
mitigate the risks of climate change.
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The reality of global warming, its current serious and potentially disastrous impacts on Earth
system properties, and the key role emissions from human activities play in driving these
phenomena have been recognized by earlier versions of this ACS policy statement, by other
major scientific societies, including the American Geophysical Union, the American
Meteorological Society, and the American Association for the Advancement of Science, and by
the U. S. National Academies and ten other leading national academies of science.

American College of Preventive Medicine

The American College of Preventive Medicine (ACPM) accept the position that global warming
and climate change is occurring, that there is potential for abrupt climate change, and that human
practices that increase greenhouse gases exacerbate the problem, and that the public health
conscquences may be severe.

American Geophysical Union

The Earth's climate is now clearly out of balance and is warming. Many components of the
climate system—including the temperatures of the atmosphere, land and ocean, the extent of sea
ice and mountain glaciers, the sea level, the distribution of precipitation, and the length of
seasons—are now changing at rates and in patterns that are not natural and are best explained by
the increased atmospheric abundances of greenhouse gases and aerosols generated by human
activity during the 20th century.

American Medical Association

The AMA states that they support “the findings of the latest Intergovernmental Panel on Climate
Change report, which states that the Earth is undergoing adverse global climate change and that
these changes will negatively affect public health...” and “educating the medical community on
the potential adverse public health effects of global climate change, including topics such as
population displacement, flooding, infectious and vector-borne diseases, and healthy water
supplies.”

American Metecorological Society Council Statement

There will be inevitable climate changes from the greenhouse gases already added to the Earth
system...there is adequate evidence from observations and interpretations of climate simulations
to conclude that the atmosphere, ocean, and land surface are warming; that humans have
significantly contributed to this change; and that further climate change will continue to have
important impacts on human societies, on economics, on ecosystems, and on wildlife through the
21st century and beyond. Focusing on the next 30 years, convergence among emission scenarios
and model results suggest strongly that increasing air temperatures will reduce snowpack, shift
snowmelt timing, reduce crop production and rangeland fertility, and cause continued melting of
the ice caps and sea level rise... Policy choices in the near future will determine the extent of the
impacts of climate change. Policy decisions are seldom made in a context of absolute certainty.
Some continued climate change is inevitable, and the policy debate should also consider the best

Gleick Testimony Page 8



36

ways to adapt to climate change. Prudence dictates extreme care in managing our relationship
with the only planet known to be capable of sustaining human life.

American Public Health Association Policy Statement

The long-term threat of global climate change to global health is extremely serious and the fourth
IPCC report and other scientific literature demonstrate convincingly that anthropogenic GHG
emissions are primarily responsible for this threat...US policy makers should immediately take
necessary steps to reduce US emissions of GHGs, including carbon dioxide, to avert dangerous
climate change.

American Physical Society

Emissions of greenhouse gases from human activities are changing the atmosphere in ways that
affect the Earth's climate. Greenhouse gases include carbon dioxide as well as methane, nitrous
oxide and other gases. They are emitted from fossil fuel combustion and a range of industrial and
agricultural processes.

The evidence is incontrovertible: Global warming is occurring. If no mitigating actions are taken,
significant disruptions in the Earth’s physical and ecological systems, social systems, security
and human health are likely to occur. We must reduce emissions of greenhouse gases beginning
now.

American Quaternary Association

Few credible Scientists now doubt that humans have influenced the documented rise of global
temperatures since the Industrial Revolution...” “the growing body of evidence that warming of
the atmosphere, especially over the past 50 years, is directly impacted by human activity.”

American Society for Microbiology

In 2003, the ASM issued a policy report in which they recommend “reducing net anthropogenic
CO, emissions to the atmosphere” and “minimizing anthropogenic disturbances of” atmospheric
gases:

Carbon dioxide concentrations were relatively stable for the past 10,000 years but then began to
increase rapidly about 150 years ago...as a result of fossil fuel consumption and land use change.
Of course, changes in atmospheric composition are but one component of global change, which
also includes disturbances in the physical and chemical conditions of the oceans and land
surface. Although global change has been a natural process throughout Earth’s history, humans
are responsible for substantially accelerating present-day changes. These changes may adversely
affect human health and the biosphere on which we depend. Outbreaks of a number of diseases,
including Lyme disease, hantavirus infections, dengue fever, bubonic plague, and cholera, have
been linked to climate change.
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Australian Coral Reef Society

There is almost total consensus among experts that the carth’s climate is changing as a result of
the build-up of greenhouse gases. The IPCC (involving over 3,000 of the world’s experts) has
come out with clear conclusions as to the reality of this phenomenon. One does not have to look
further than the collective academy of scientists worldwide to see the string (of) statements on
this worrying change to the earth’s atmosphere.

There is broad scientific consensus that coral reefs are heavily affected by the activities of man
and there are significant global influences that can make reefs more vulnerable such as global
warming...It is highly likely that coral bleaching has been exacerbated by global warming.

Australian Institute of Physics

The AIP supports a reduction of the green house gas emissions that are leading to increased
global temperatures, and encourages research that works towards this goal.

Research in Australia and overseas shows that an increase in global temperature will adversely
affect the Earth’s climate patterns. The melting of the polar ice caps, combined with thermal
expansion, will lead to rises in sea levels that may impact adversely on our coastal cities. The
impact of these changes on biodiversity will fundamentally change the ecology of Earth.

Australian Medical Association

The world’s climate — our life-support system ~ is being altered in ways that are likely to pose
significant direct and indirect challenges to health. While ‘climate change’ can be due to natural
forces or human activity, there is now substantial evidence to indicate that human activity — and
specifically increased greenhouse gas (GHGs) emissions — is a key factor in the pace and extent
of global temperature increases.

Health impacts of climate change include the direct impacts of extreme events such as storms,
floods, heatwaves and fires and the indirect effects of longer-term changes, such as drought,
changes to the food and water supply, resource conflicts and population shifts.

Increases in average temperatures mean that alterations in the geographic range and seasonality
of certain infections and diseases {including vector-borne diseases such as malaria, dengue fever,
Ross River virus and food-borne infections such as Salmoneliosis) may be among the first
detectable impacts of climate change on human health.

Human health is ultimately dependent on the health of the planet and its ecosystem. The AMA

believes that measures which mitigate climate change will also benefit public health. Reducing
GHGs should therefore be seen as a public health priority,
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Australian Metcorological and Qceanographic Society

Global climate change and global warming are real and observable ... It is highly likely that those
human activities that have increased the concentration of greenhouse gases in the atmosphere
have been largely responsible for the observed warming since 1950. The warming associated
with increases in greenhouse gases originating from human activity is called the enhanced
greenhouse effect. The atmospheric concentration of carbon dioxide has increased by more than
30% since the start of the industrial age and is higher now than at any time in at least the past
650,000 years. This increase is a direct result of burning fossil fuels, broad-scale deforestation
and other human activity.

Canadian Foundation for Climate and Atmospheric Sciences

We concur with the climate science assessment of the Intergovernmental Panel on Climate
Change (IPCC) in 2001 ... We endorse the conclusions of the IPCC assessment that “There is
new and stronger evidence that most of the warming observed over the last 50 years is
attributable to human activities” ... There is increasingly unambiguous evidence of changing
climate in Canada and around the world. There will be increasing impacts of climate change on
Canada’s natural ecosystems and on our socio-economic activities. Advances in climate science
since the 2001 IPCC Assessment have provided more evidence supporting the need for action
and development of a strategy for adaptation to projected changes.

Canadian Meteorological and QOceanographic Society

The CMOS: endorses the process of periodic climate science assessment carried out by the
Intergovernmental Panel on Climate Change and supports the conclusion, in its Third
Assessment Report, which states that the balance of evidence suggests a discernible human
influence on global climate.

Ecological Society of America (2010)

The Earth is warming -- average global temperatures have increased by 0.74 deg. C (1.3 deg. F)
in the past 100 years. The scientific community agrecs that catastrophic and possibly irreversible
environmental change will occur if average global temperatures rise an additional 2 deg. C.
Warming to date has already had significant impacts on the Earth and its ecosystems including
increased droughts, rising sea levels, disappearing glaciers, and changes in the distribution and
seasonal activities of many species.... Most warming seen since the mid 1900s is very likely due
to greenhouse gas emissions from human activities...Swift and significant emissions reductions
will be vital in minimizing the impacts of warming.

Engineers Australia (The Institution of Engineers Australia)

"Engineers Australia believes that Australia must act swiftly and proactively in line with global
expectations to address climate change as an economic, social and environmental risk... We
believe that addressing the costs of atmospheric emissions will lead to increasing our competitive
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advantage by minimising risks and creating new economic opportunities. Engineers Australia
believes the Australian Government should ratify the Kyoto Protocol.”

European Academy of Sciences and Arts

Human activity is most likely responsible for climate warming. Most of the climatic warming
over the last 50 years is likely to have been caused by increased concentrations of greenhouse
gases in the atmosphere. Documented long-term climate changes include changes in Arctic
temperatures and ice, widespread changes in precipitation amounts, ocean salinity, wind patterns
and extreme weather including droughts, heavy precipitation, heat waves and the intensity of
tropical cyclones. The above development potentially has dramatic consequences for mankind’s
future.

European Federation of Geologists Position Paper

The EFG recognizes the work of the IPCC and other organizations, and subscribes to the major
findings that climate change is happening, is predominantly caused by anthropogenic emissions
of CO2, and poses a significant threat to human civilization. It is clear that major efforts are
necessary to quickly and strongly reduce CO2 emissions.

European Geosciences Union

In 2008, the EGU issued a position statement on ocean acidification which states, "Ocean
acidification is already occurring today and will continue to intensify, closely tracking
atmospheric CO2 increase. Given the potential threat to marine ecosystems and its ensuing
impact on human society and economy, especially as it acts in conjunction with anthropogenic
global warming, there is an urgent need for immediate action.” The statement then advocates for
strategies "to limit future relcase of CO2 to the atmosphere and/or enhance removal of excess
CO2 from the atmosphere.”

European Physical Socicty

The emission of anthropogenic greenhouse gases, among which carbon dioxide is the main
contributor, has amplified the natural greenhouse effect and led to global warming. The main
contribution stems from burning fossil fuels. A further increasc will have decisive effects on life
on earth. An energy cycle with the lowest possible CO2 emission is called for wherever possible
to combat climate change.

European Science Foundation

There is now convincing evidence that since the industrial revolution, human activities, resulting
in increasing concentrations of greenhouse gases have become a major agent of climate change.
These greenhouse gases affect the global climate by retaining heat in the troposphere, thus
raising the average temperature of the planet and altering global atmospheric circulation and
precipitation patterns.
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While on-going national and international actions to curtail and reduce greenhouse gas emissions
are essential, the levels of greenhouse gases currently in the atmosphere, and their impact, are
likely to persist for several decades. On-going and increased efforts to mitigate climate change
through reduction in greenhouse gases are therefore crucial.

Federation of Australian Scientific and Technological Societies

Global climate change is real and measurable. Since the start of the 20th century, the global
mean surface temperature of the Earth has increased by more than 0.7°C and the rate of warming
has been largest in the last 30 years... Key vulnerabilities arising from climate change include
water resources, food supply, health, coastal settlements, biodiversity and some key ecosystems
such as coral reefs and alpine regions. As the atmospheric concentration of greenhouse gases
increases, impacts become more severe and widespread. To reduce the global net economic,
environmental and social losses in the face of these impacts, the policy objective must remain
squarely focused on returning greenhouse gas concentrations to near pre-industrial levels through
the reduction of emissions... The spatial and temporal fingerprint of warming can be traced to
increasing greenhouse gas concentrations in the atmosphere, which are a direct result of bumning
fossil fuels, broad-scale deforestation and other human activity.

Geological Socicty of America

Decades of scientific research have shown that climate can change from both natural and
anthropogenic causes. The Geological Society of America (GSA) concurs with assessments by
the National Academies of Science (2003), the National Research Council (2006), and the
Intergovernmental Panel on Climate Change (IPCC, 2007) that global climate has warmed and
that human activities (mainly greenhouse-gas cmissions) account for most of the warming since
the middle 1900s. If current trends continue, the projected increase in global temperature by the
end of the twenty first century will result in large impacts on humans and other species.
Addressing the challenges posed by climate change will require a combination of adaptation to
the changes that are likely to occur and global reductions of CO, emissions from anthropogenic
sources.

Geological Society of Australia

Human activities have increasing impact on Earth’s environments. Of particular concern are the
well-documented loading of carbon dioxide (CO,) to the atmosphere, which has been linked
unequivocally to burning of fossil fuels, and the corresponding increase in average global
temperature. Risks associated with these large-scale perturbations of the Earth's fundamental life-
support systems include rising sea level, harmful shifts in the acid balance of the oceans and
long-term changes in local and regional climate and extreme weather events. GSA therefore
recommends...strong action be taken at all levels, including government, industry, and
individuals to substantially reduce the current levels of greenhouse gas emissions and mitigate
the likely social and environmental effects of increasing atmospheric CO,.
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Geological Society of London

The last century has seen a rapidly growing global population and much more intensive use of
resources, leading to greatly increased emissions of gases, such as carbon dioxide and methane,
from the burning of fossil fuels (oil, gas and coal), and from agriculture, cement production and
deforestation. Evidence from the geological record is consistent with the physics that shows that
adding large amounts of carbon dioxide to the atmosphere warms the world and may lead to:
higher sea levels and flooding of low-lying coasts; greatly changed patterns of rainfall; increased
acidity of the oceans; and decreased oxygen levels in seawater.

There is now widespread concern that the Earth’s climate will warm further, not only because of
the lingering effects of the added carbon already in the system, but also because of further
additions as human population continues to grow.

Institute of Biology (UK)

“There is scientific agreement that the rapid global warming that has occurred in recent years is
mostly anthropogenic, e due to human activity.” A “rise in sea levels due to melting of ice caps
is expected to occur. Rises in temperature will have complex and frequently localised effects on
weather, but an overall increase in extreme weather conditions and changes in precipitation
patterns are probable, resulting in flooding and drought. The spread of tropical discases is also
expected.” The IB recommends policies to reduce “greenhouse gas emissions, as we feel that the
consequences of climate change are likely to be severe.”

Institute of Professional Engineers (New Zealand)

Human activities have increased the concentration of these atmospheric greenhouse gases, and
although the changes are relatively small, the equilibrium maintained by the atmosphere is
delicate, and so the effect of these changes is significant. The world’s most important greenhouse
gas is carbon dioxide, a by-product of the burning of fossil fuels.

... Professional engineers commonly deal with risk, and frequently have to make judgments
based on incomplete data. The available evidence suggests very strongly that human activities
have already begun to make significant changes to the earth’s climate, and that the longterm risk
of delaying action is greater than the cost of avoiding/minimising the risk.

International Association for Great Lakes Research

While the Earth’s climate has changed many times during the planet’s history because of natural
factors, including volcanic eruptions and changes in the Earth’s orbit, never before have we
observed the present rapid rise in temperature and carbon dioxide (CO;).

Human activities resulting from the industrial revolution have changed the chemical composition
of the atmosphere....Deforestation is now the second largest contributor to global warming, after
the burning of fossil fuels. These human activities have significantly increased the concentration
of “greenhouse gases” in the atmosphere.
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As the Earth’s climate warms, we are seeing many changes: stronger, more destructive
hurricanes; heavier rainfall; more disastrous flooding; more areas of the world experiencing
severe drought; and more heat waves.

International Council of Academies of Engineering and Technological Sciences

As reported by the Intergovernmental Panel on Climate Change (IPCC), most of the observed
global warming since the mid-20th century is very likely due to human-produced emission of
greenhouse gases and this warming will continue unabated if present anthropogenic emissions
continue or, worse, expand without control. CAETS, therefore, endorses the many recent calls to
decrease and control greenhouse gas emissions to an acceptable level as quickly as possible.

International Union of Geodesy and Geophysics

The IUGG concurs with the “comprehensive and widely accepted and endorsed scientific
assessments carried out by the Intergovernmental Panel on Climate Change and regional and
national bodies, which have firmly established, on the basis of scientific evidence, that human
activities are the primary cause of recent climate change.” The “continuing reliance on
combustion of fossil fuels as the world’s primary source of energy will lead to much higher
atmospheric concentrations of greenhouse gasses, which will, in turn, cause significant increases
in surface temperature, sea level, ocean acidification, and their related consequences to the
environment and society.”

International Union for Quaternary Research

Human activities are now causing atmospheric concentrations of greenhouse gasses - including
carbon dioxide, methane, tropospheric ozone, and nitrous oxide - to rise well above pre-industrial
levels....Increases in greenhouse gasses are causing temperatures to rise... The scientific
understanding of climate change is now sufficiently clear to justify nations taking prompt
action....Minimizing the amount of this carbon dioxide reaching the atmosphere presents a huge
challenge but must be a global priority.

National Association of Geoscience Teachers

The National Association of Geoscience Teachers (NAGT) adopted a statement on climate
change in which they acknowledge that "Earth's climate is changing {and] that present warming
trends are largely the result of human activities"

NAGT strongly supports and will work to promote education in the science of climate change,
the causes and effects of current global warming, and the immediate need for policies and actions

that reduce the emission of greenhouse gases.

National Research Council (US) (2008)

There is a growing concern about global warming and the impact it will have on people and the
ecosystems on which they depend. Temperatures have already risen 1.4°F since the start of the
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20th century—with much of this warming occurring in just the last 30 years—and temperatures
will likely rise at least another 2°F, and possibly more than 11°F, over the next 100 years. This
warming will cause significant changes in sea level, ecosystems, and ice cover, among other
impacts. In the Arctic, where temperatures have increased almost twice as much as the global
average, the landscape and ecosystems are already changing rapidly.

Most scientists agree that the warming in recent decades has been caused primarily by human
activities that have increased the amount of greenhouse gases in the atmosphere. Greenhouse
gases, such as carbon dioxide, have increased significantly since the Industrial Revolution,
mostly from the burning of fossil fuels for energy, industrial processes, and transportation.
Carbon dioxide levels are at their highest in at least 650,000 years and continue to rise.

There is no doubt that climate will continue to change throughout the 21st century and beyond,
but there are still important questions regarding how large and how fast these changes will be,
and what effects they will have in different regions. In some parts of the world, global warming
could bring positive effects such as longer growing seasons and milder winters. Unfortunately, it
is likely to bring harmful effects to a much higher percentage of the world’s people. For
example, people in coastal communities will likely experience increased flooding due to rising
sea levels. The scientific understanding of climate change is now sufficiently clear to begin
taking steps to prepare for climate change and to slow it.

Royal Meteorological Society (UK)

The Fourth Assessment Report (AR4) of the Inter-Governmental Panel on Climate Change
(IPCC) is unequivocal in its conclusion that climate change is happening and that humans are
contributing significantly to these changes. The evidence, from not just one source but a number
of different measurements, is now far greater and the tools we have to model climate change
contain much more of our scientific knowledge within them. The world's best climate scientists
are telling us it's time to do something about it.

Carbon Dioxide is such an important greenhouse gas because there is an increasing amount of it
in the atmosphere from the burning of fossil fuels and it stays in the atmosphere for such a long
time; a hundred years or so. The changes were are seeing now in our climate are the result of
emissions since industrialisation and we have already set in motion the next 50 years of global
warming — what we do from now on will determine how worse it will get.

Royal Society of New Zealand

The globe is warming because of increasing greenhouse gas emissions. Measurements show that
greenhouse gas concentrations in the atmosphere are well above levels seen for many thousands
of years. Further global climate changes are predicted, with impacts expected to become more
costly as time progresses. Reducing future impacts of climate change will require substantial
reductions of greenhouse gas emissions.
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Royal Society of the United Kingdom

There is strong evidence that changes in greenhouse gas concentrations due to human activity are
the dominant cause of the global warming that has taken place over the last half century. This
warming trend is expected to continue as are changes in precipitation over the long term in many
regions. Further and more rapid increases in sea level are likely which will have profound
implications for coastal communities and ecosystems.

There is strong evidence that the warming of the Earth over the last half-century has been caused
largely by human activity, such as the burning of fossil fuels and changes in land use, including
agriculture and deforestation. The size of future temperature increases and other aspects of
climate change, especially at the regional scale, are still subject to uncertainty. Nevertheless, the
risks associated with some of these changes are substantial.

Society of American Foresters

Forests are shaped by climate....Changes in temperature and precipitation regimes therefore have
the potential to dramatically affect forests nationwide. There is growing evidence that our
climate is changing. The changes in temperature have been associated with increasing
concentrations of atmospheric carbon dioxide (CO,) and other GHGs in the atmosphere.

The Wildlife Society (international}

Scientists throughout the world have concluded that climate research conducted in the past two
decades definitively shows that rapid worldwide climate change occurred in the 20th century,
and will likely continue to occur for decades to come. Although climates have varied
dramatically since the carth was formed, few scientists question the role of humans in
exacerbating recent climate change through the emission of greenhouse gases. The critical issue
is no longer “if” climate change is occurring, but rather how to address its effects on wildhife and
wildlife habitats... “evidence is accumulating that wildlife and wildlife habitats have been and
will continue to be significantly affected by ongoing large-scale rapid climate change.” The WS
statement calls for “reduction in anthropogenic (human-caused) sources of carbon dioxide and
other greenhouse gas emissions contributing to global climate change and the conservation of
CO2- consuming photosynthesizers (i.e., plants).”

World Federation of Public Health Associations

Noting the conclusions of the United Nations' Intergovernmental Panel on Climate Change
(IPCC) and other climatologists that anthropogenic greenhouse gases, which contribute to global
climate change, have substantially increased in atmospheric concentration beyond natural
processes and have increased by 28 percent since the industrial revolution....Realizing that
subsequent health effects from such perturbations in the climate system would likely include an
increase in: heat-related mortality and morbidity; vector-borne infectious diseases,... water-
borne diseases. ..(and) malnutrition from threatened agriculture. ...the World Federation of Public
Health Associations...recommends precautionary primary preventive measures to avert climate
change, including reduction of greenhouse gas emissions and preservation of greenhouse gas
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sinks through appropriate energy and land use policies, in view of the scale of potential health
impacts...

World Health Organization

There is now widespread agreement that the earth is warming, due to emissions of greenhouse
gases caused by human activity. It is also clear that current trends in energy use, development,
and population growth will lead to continuing — and more severe — climate change... The
changing climate will inevitably affect the basic requirements for maintaining health: clean air
and water, sufficient food and adequate shelter.

World Meteorological Organization

The WMO confirms the need to “prevent dangerous anthropogenic interference with the climate
system.” The WMO states that “scientific assessments have increasingly reaffirmed that human
activities are indeed changing the composition of the atmosphere, in particular through the
burning of fossil fuels for energy production and transportation...” “the present atmospheric
concentration of CO, was never exceeded over the past 420,000 years...” and the IPCC
“assessments provide the most authoritative, up-to-date scientific advice.”

Letter sent to the US Senate in October 2009 from:
American Association for the Advancement of Science
American Chemical Society

American Geophysical Union

American Institute of Biological Sciences

American Meteorological Society

American Society of Agronomy

American Society of Plant Biologists

American Statistical Association

Association of Ecosystem Research Centers
Botanical Society of America

Crop Science Society of America

Ecological Society of America

Natural Science Collections Alliance

Organization of Biological Field Stations

Society for Industrial and Applied Mathematics
Society of Systematic Biologists

Soil Science Socicty of America

University Corporation for Atmospheric Research

“Observations throughout the world make it clear that climate change is occurring, and rigorous
scientific research demonstrates that the greenhouse gases emitted by human activities are the
primary driver. These conclusions are based on multiple independent lines of evidence and
contrary assertions are inconsistent with an objective assessment of the vast body of peer-
reviewed science. Moreover, there is strong evidence that ongoing climate change will have
broad impacts on society, including the global economy and on the environment. For the United
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States, climate change impacts include sea level rise for coastal states, greater threats of extreme
weather events, and increased risk of regional water scarcity, urban heat waves, western
wildfires, and the disturbance of biological systems throughout the country. The severity of
climate change impacts is expected to increase substantially in the coming decades.

If we are to avoid the most severe impacts of climate change, emissions of greenhouse gases
must be dramatically reduced. In addition, adaptation will be necessary to address those impacts
that are already unavoidable.”
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Addendum B to the Testimony of Dr. Peter H. Gleick for
The Select Committee on Energy Independence & Global Warming Hearing
“Not Going Away: America's Energy Security, Jobs and Climate Challenges.”

Open Letter from 255 Members of the U.S. National Academy of
Sciences

Science Magazine, May 7, 2010
“Climate Change and the Integrity of Science”

[See attached]
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effective actions are possible. But delay must
not be an option.
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turn into debates about the environmental
costs and benefits of SRM. A more produc-
tive approach would shift the debate to com-
paring the relative costs and benefits of CDR
and SRM.

CDR e frequently d d
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be fast-tracked for rapid deployment during
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adopt gl ing to sup-

plement CO, emission reduction efforts.
Unfortunately, despite the essential role

in algal-based biofuel technol because
of the tremendous production potential of
algac relative to terrestrial energy crops ().
Commercial-scale production of algal bio-
fuels will begin during the next 5 years, and
rapid scaling up can be expected afterward if
the economic incentives are favorable. How-
ever, becoming carbon negative will require
society to develop plans for retrofitting exist-
ing coal-fired power plants and building
future ones so that they can burn algal bio-
mass and capture the emitied CO, for sub-
sequent seq ion. The basic i

described here are not novel; rather, I am pro-
posing a conceptual rearrangement that may
enable society to transition more gracefully

CORRECTIONS AND CLARIFICATIONS

Research Articles: “Doc2b is a high-affinity Ca?* sensor for spantanzous neurotransmitter release” by A. . Grotfen et of.
126 March, p. 1614). Several author affiiations were not footnoted properly; three corrected affiliations fotiow, ¥. Taks,
Bepartment of Siochemistry and Motecular Sinlogy, Kobe University Graduate Schonl of Medicine, Kobe 650-0017, Japan.
). G. Borst, Department of Neurascience, Erasmus MC, University Medical Center, Rotterdam, 3000 CA, Netherlands.

N. Brose, Max-Planck-tnstitut fir Experimentelle Medizin, Abteitung Molekulare Neurobiotogie, 37075 Gétringen, Germany.
Letters: “Oft and water do mix” by ). L. Kavanau {19 February, p. 958). Due to an editorial error, the title was incorrect.

it should have been "Oppasites attract.”

Reports: “100-mittion-year dynasty of giant planktiveraus bony fishes in the Mesozoic seas” by M. Friedman et af. {19
February, g. 990). The author Matt Friedman’s affiliation should have been "Committee on Evolutionary Biotagy, Univer-
sity of Chicago, 1025 East 57¢h Strest, Chicago, 1L 50637, USA.” The affiliation that was listed is his present address.
News of the Week: "DSM-V at a glance” by G. Miller and C. Helden (12 February, p. 770). 1n the sidebar, it was reported that
the term “gender identity disorder” has beer tetained. in fact, a different term—"gender incongruence”-—has been praposed.

Research Articles: “PRDMY is a major determtinant of melatic recombination hotspots in humans and mice” by F. Baudat
et al. {12 February, p. 836). M. Lichten was incorrectly listed as an author in references 18 ang 19. The correct authors for
reference 18 are C. Grey, F. Baudat, and B. de Massy; for reference 19, the correct authors are £. D. Parvanay, 5. H. Ng,

P. 4. Petkov, and K. Paigen.

Reports: "Epigenetic iansgencrational actions of endocrine disruptars and male feriity” by M. D. Anway et . (3 June 2005,
p. 1466) As clarfication of the abstract to Anway et al., the F, to F, generations were examined after vinclozalin treatment,
and F, and F, generations were examined after methoxychfor treatiment. To dlarify data referred to In the fast paragraph of the
Kepor, serum testosterone measurements after vinclozolin treatment were shown in veference 21 (Uzumcu ef ol for the ¥,
generation. Data for the F, to F, generations were subsequently published in Anway et al. . Androl. 27, 868 (2006). Serum
testosterone i treaiment viere shown in reference 20 Cupp et al) for the ¥, generation, but
measrements of the F, generation have not been published. The Science Anway et al. manuscript showed ONA methylation
analysis after vinclozolin treatment, but the DNA methylation data after methoxychlor treatment have not been publishied.
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The CHAIRMAN. Thank you, Doctor, very much.

Our next witness is Mr. Richard Kauffman. Mr. Kauffman is
chairman of the board of Levi Strauss & Company. During his long
career, Mr. Kauffman has had broad experience in capital markets
and corporate finance and recently stepped down as the chief exec-
utive officer of Good Energies, one of the largest investors in re-
newable energy. We welcome you, sir.

STATEMENT OF RICHARD L. KAUFFMAN

Mr. KAUFFMAN. Thank you, Chairman Markey, Ranking Member
Sensenbrenner, members of the committee. Thank you again for
the opportunity to testify today.

My name is Richard Kauffman. I am indeed the chairman of the
board of Levi Strauss, although I must say that I am not dressed
that way today.

I would like to give you a view from the business community.
Levi Strauss cares deeply about energy and climate change not just
because we want to be a good corporate citizen but because of our
business.

First, we rely upon an agricultural product, in this case cotton,
to make 95 percent of our product. Extreme weather events in
Pakistan have driven up prices of cotton 50 percent since July, 100
percent since the beginning of the year. So we are actually seeing
prices that we haven’t seen since Levi Strauss himself was around.
Climate change puts consumers of agricultural products at risk for
crop availability, quality, and pricing.

Second, climate change has a major effect on another part of our
supply chain, our manufacturing facilities, which are already feel-
ing the effects of extreme weather. Our products are manufactured
in more than 45 countries, many of which are in the developing
world that are expected to bear the risks of water shortage, such
as India or Nicaragua, disease, such as in Cambodia, and flooding
and saltwater intrusions, such as in Bangladesh and Vietnam.

Third, we care about climate change because of our brand. Levi
Strauss, like many other American companies, is the beneficiary of
globalization not only in terms of establishing a global supply net-
work but in terms of demand for our products. Our biggest growth
markets are outside the United States and in particular the devel-
oping markets of China, India, Russia, and Brazil.

I think we all recognize that Levi Strauss is an American brand.
We respect the best of American cultural values: honesty, integrity,
hard work, and the pioneer can-do spirit. These values speak to
consumers around the world. But to the degree to which consumers
see the U.S. as being resistant to the science of climate change and
as wasteful of natural resources, our brand is at risk. I think all
of us have had the experience, but young people in particular
around the world care about climate change since it will affect
them more than any of us in the room.

Fourth, our own people care about our being a leader in environ-
mental stewardship. Like other companies, we are in a constant
battle for talent. Great people make great companies. What we do
to help make our products more sustainable helps us attract and
retain the best people. When we have done a lifestyle assessment
of our products and identify environmental impacts and we work



51

to address them, for example, educating consumers on how to care
for their clothes more responsibly, including washing less or wash-
ing in cold water and line drying, we are not only reducing environ-
mental impact but helping our people feel that their work has
meaning.

Fifth, we also see commercial opportunity in addressing the chal-
lenges of energy and climate change. There are product innovations
that offer more environmental benefits that will differentiate us
from lower cost commodity suppliers. All companies have to deal
with that issue of competing with commodity suppliers.

A good example of such products is our recently announced wa-
terless jeans. A single jean uses over 10 gallons of water in its fin-
ishing process. The waterless jeans, as the name implies, can save
over 90 percent of this water.

Another opportunity for us is energy efficiency. At a single dis-
tribution facility—and we have quite a number of them—we could
save over $600,000 a year, a 33 percent savings at this site. The
millions of dollars that we could save from energy efficiency we
would be able to reinvest in our business.

Our goal as a company is to achieve carbon neutrality by reduc-
ing the amount of energy we use and moving to 100 percent renew-
able energy. The immediate short-term target is to reduce energy
use in our globally owned and operated locations by 11 percent
compared to 2007.

One of the problems we have in achieving our goal of carbon neu-
trality is uncertain and stop-start government policy and this can
be measured in a lot of ways, from a failure to enact comprehensive
climate and energy legislation to uncertainty about whether there
will be an extension of the grant in lieu of tax credits for renewable
energy we will be able to acquire and the cost of that energy.

And in terms of energy efficiency, we could do more faster and
cheaper with Federal legislation that incentivizes utilities to work
with us. Utilities generally still have the incentive to sell more
electricity rather than invest in energy efficiency.

In terms of energy efficiency, there are substantial upfront costs
we must make to invest that are difficult for us to finance. We see
that the financing system for renewables and energy efficiency is
not up to the task. And while we applaud government policy in
supporting more R&D, the emphasis on innovation over deployment
make it difficult for us to achieve our objectives by using good
enough technology that is available today.

My experience as renewable energy entrepreneur has taught me
a lot about the promise and perils of the business that I hope we
can explore in questions and answers. Thank you very much.

[The statement of Mr. Kauffman follows:]
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My name is Richard Kauffman and I am Chairman of the Board of Levi Strauss & Co.,

one of the world’s leading branded apparel companies. We do business in over 110

countries. 1 have been also, until recently, the CEO of Good Energies, a leading

investor in renewable energy. Between these two roles, I can give you a perspective

from the private sector on some of the issues we face in climate change and in

adoption of renewable energy and energy efficiency.

Levi Strauss cares deeply about energy and climate change, not just as a good

corporate citizen, but also because of our business:

1.

Climate change has a major effect on our supply chain—from cotton to our
manufacturing facilities located in countries already feeling the effects of
extreme weather, Cotton makes up more than 95 per cent of our products,
and as recent weather events in Pakistan have demonstrated--cotton prices
have jumped more than 50 per cent since july—consumers of agricultural
commodities are at risk for crop availability, quality and pricing. Levi Strauss
manufactures our products in more than 45 countries, many of which are in
the developing world that are expected to bear the risks of water shortage
(India and Nicaragua), disease (Cambodia), and flooding and salt water
intrusion (Bangladesh and Vietnam).

Levi Strauss, like other American companies, is a beneficiary of globalization,
not only in terms of establishing a global supply network, but also in terms of

demand for our products. Our biggest growth markets are outside of the
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United States, including the developing markets of Ching, India, Russia, and
Brazil. We are American brand. We represent the best of American cultural
values: honesty, integrity, hard work, and the pioneer “can do” spirit. These
values speak to consumers around the world, but to the degree that other
countries see the US as being resistant to the science of climate change and as
wasteful of natural resources, our brand is at risk. Young people, in
particular, around the world care about climate change since it will affect
them more than any of us in this room.
. For decades, we have been a corporate leader in environmental stewardship.
Qur customers around the world expect no less of us. We were the first
global apparel company to implement strict water guidelines in 1995. We
have also done lifecycle assessments of our products to identify our most
significant environmental impacts and how to address them, including
implementing a comprehensive cotton strategy that addresses every stage of
cotton production to minimize environmental impacts, ensure decent
working conditions to farm workers and support economic development of
farmers and focusing on educating consumers on how to care for their
clothes more responsibly, including washing less, washing in cold water, line
drying, and donating clothing to keep it out of landfills.
. We also see opportunity in addressing the challenges of energy and climate
change. There are product innovations that offer even more environmental
benefits that will differentiate us from lower cost, commodity suppliers. A

good example of such products is our recently announced Waterless Jeans. A
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single jean uses over 10 gallons of water in its finishing process; the
Waterless Jeans can save over 90 percent of this water. Another opportunity
for us is energy efficiency. Ata single distribution facility, we calculate
annual savings potential of over $600,000/year, a 33 percent savings at this
site. The millions of dollars that we could save we would be able to reinvest

in our business.

Our goal is to achieve carbon neutrality by reducing the amount of energy we use
and moving to 100 percent renewable energy. The immediate short-term target is
to reduce energy use in our global owned and operated locations by 11 percent by

2011 compared to 2007.

One of the problems we have in achieving our goal of carbon neutrality is uncertain
and stop and start government policy, from a failure to enact comprehensive climate
and energy legislation to uncertainty about whether there will be an extension of
the grant in lieu of the tax credits for renewable energy projects which will limit the
amount of renewable energy we will be able to acquire and the cost of that energy.
And in terms of energy efficiency, we can do more, faster and cheaper with federal
legislation that incentivizes utilities to work with us. In addition, there are
substantial upfront costs we must make to invest in energy efficiency that are

difficult for us to finance.

Wearing my other hat, as the former CEO of Good Energies, a major investor in

renewable energy and energy efficiency, | can give some perspectives on why Levi
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Strauss has difficulty in achieving its objectives to achieve carbon neutrality through

investments in energy efficiency and through purchases of renewable energy.

First some broader market problems:

1. Low natural gas prices. Shale gas exploitation has dramatically increased the
amount of natural gas produced from existing and old fields. Renewables are
a small percentage of installed capacity of electricity, but until recently were
approaching half of incremental additions to capacity, with natural gas
turbines accounting for the other large piece. That was with natural gas at
$7 /mcf. At $4/mcf, the calculation is different for utilities.

2. In contrast to most other recessions, this one has seen reductions in demand
for electricity. It means that renewables have to compete in substitution
market that is much harder than when utilities are searching for incremental
capacity.

3. For those that are involved in making solar panels, as one example, lower
cost Chinese manufacturers are gaining substantial market share; wind
turbines and batteries loom as other area of vulnerability.

4. The U.S. is losing market share in financing of renewable energy projects to
European and Asian banks that are developing experience in structuring

projects. Some financing from Asia supports local manufacturers.
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Without putting too fine of point on it, the wind industry in the US is struggling; the
First Wind PO was cancelled; only 4 GW of wind will be installed this year, down

from 10 GW last year.

A number of domestic solar manufacturers are suffering, particularly those with
innovative technologies, and manufacturers of energy efficiency devices for

buildings are having a tough time as well.

Hence, rather than Congress contemplate ways to accelerate a growing industry, in
fact, by some measures, the renewable energy industry in the U.S. has been moving

backwards.

That’s some of the bad news.

The good news:

1. There’s lots of good technology around. And it resides in many different
parts of the US, unlike Silicon Valley that was the center for IT innovation.

2. In spite of the problems above, there are meaningful potential
opportunities to make money. Even with low natural gas prices, equity
investors in wind and solar parks can get returns of around 9-12 percent
for 20 years using proven technology with an investment grade

counterparty. Given that Jack Meyer, who ran the Harvard endowment
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for many years, has been saying that it will be difficult to earn more than
5 percent real returns on a portfolio, the 9-12 percent returns on
renewable energy project investments ought to seem pretty attractive.
Then there are energy efficiency investments. On a risk-return basis,
energy efficiency in the US economy represents one of the great money
making opportunities of all time. Given that more than 95 percent of
energy is wasted by the time a simple electric pump does its work, you
may get a sense of the hundreds of energy efficiency opportunities in
h’gh‘ting, motors, air-conditioning windows, appliances, and so on. Many
of these investments have paybacks measured in months, not years. As
commercial and residential buildings use 40 percent of energy in the US,
the opportunity is immense. But even bigger is the efficiency opportunity
in electricity generation. Utilities have to provide generation for peaks in
demand. And providing for peak demand is very expensive to them (and
to consumers). There's no reason, however, why someone's refrigerator,
AC, washing machine and dishwasher need to run at the same time, but
utilities need to provide peak electricity for all these appliances running
at once. Shifting loads would represent a major cost savings for
consumers and for utilities.
. There’s also money. Clean tech is the biggest part of the venture capital
business. There are literally hundreds of new clean tech funds that have
been founded. And away from venture capital, there are billions and

billions of dollars waiting to be invested, from corporations that would
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like to invest in energy efficiency, to individual savers that face the
unpleasant choice of keeping their money in T-bills with no interest rates

or risk putting money back into the stock market.

So what's the problem? There’s money and a market opportunity.

The problem is that the money is one place and the incentives are in the other. In

particular, we do not have a financial structure that is effective or efficient in

promoting renewable energy production or energy efficiency adoption.

1. Tax credits. The USG gives incentives to renewables in the form of tax

credits. Unfortunately for independent developers, tax credits do not
provide direct value. Independent developers finance projects using the
cash flows of the project itself. Depreciation of the equipment, and
interest deductions from the debt shield most of the income for a big
period of the project’s life, so giving more tax credits in the form of the
ITC doesn’t help. It means that developers have to go to a tax equity
partner in the form of a financial institution that wants to reduce its own
taxes. Tax equity is very expensive 12-14 percent, after tax, and not
widely available. And the PTC is even worse, since it requires tax equity
participants to manage their tax position for up to 10 years. Tax based
incentives reduce current cash flows to equity for as much as 8-10 years,

making it much less attractive to equity investors in projects. The cash
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grant program has been a lifeline to independent developers, even with
low gas prices. The start-stop nature of tax credit policy for
renewables—in comparison to the FIT used internationally—makes

investing in US projects less attractive.

. Bank debt for projects. Projects are funded with bank debt, even though
the projects are long-dated assets. Since banks are funded with short-
term instruments and deposits, banks have been moving away from
giving long term loans to most industries, where the bond market serves
as the source of long term funds. The buyers of long dated bonds are
investors, such as insurance companies or pension funds that have long
dated liabilities and therefore want to hold long dated assets. These
institutions ought to be the natural holder of long-term project debt, but
are not because the paper does not exist. So we have a situation where
banks are reluctant lenders to projects, but where there are billions in
pent up demand from investors that are looking for long-term yields. Big
~but not too big--projects can now get bank debt and smaller projects are
having difficulty getting credit.

. And the situation will likely get worse under proposed new bank capital
reserve requirements. Under these rules, the amount of capital that will
need to be reserved against below investment grade or marginal
investment grade assets is very substantial. Banks will therefore only

lead to those borrowers who can give the banks lots of other revenues.
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Independent developers and smaller companies will have a tough time
getting credit.
. A similar situation exists on project equity. The money is there, but
obstacles prevent from flowing to where it is needed. While there are
billions of dollars in funds eager to invest in wind and solar projects, the
yield requirements of these funds exceed the yields the projects can offer.
Infrastructure funds typically target 15-20 percent returns while, as
noted above, returns the projects can deliver are less, 9-12 percent.
Hence, even though these are objectively attractive rates of return,
projects that could be built, aren’t being built because developers can’t
find equity at these lower levels. {Although they can from Chinese
sources if Chinese equipment is used]). However, if there were the ability
to create public vehicles for projects -such as an MLP or a REIT-such a
public vehicle would reduce the required yields since institutions are
demanding a premium yield for illiquidity. A public vehicle would also
permit individual investors to participate in long term, low risk, high
yield assets. More wind and solar parks would be built, more people
would be put to work, by creating more scale in the industry, costs will
continue to come down, and individual savers will save more.
. And the same problem exists in funding energy efficiency investments in
buildings. There is a quick payback from such investments, but on
residential properties it is difficult to get banks to lend because of the

relationship between the efficiency loan and the mortgage on the
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property. Lending to energy efficiency projects also requires specialized
expertise but it is not possible to get a license to form a specialized bank.
Big companies such as johnson Controls and United Technologies have
ample technology and energy efficiency solutions for building owners, but
they are not banks and so they don’t put up the money to make the
investments, either. There are lots of energy service companies and
manufacturers of energy efficiency equipment that could greatly expand
their businesses if there were ways that efficiency could be financed,
including the possibility of leasing equipment.
Utility incentives generally still favor production over investments in
efficiency. Even the efforts at decoupling may not go far enough to create
enough incentives to lead the drive to load shifting. While there are
substantial economic gains as higher cost generating facilities are closed,
utilities would have to incur write-offs of the equipment and would only
take these steps if shareholders got to share in the benefits of the
efficiency gains, not just ratepayers. As things stand, there are often few
incentives for utilities to innovate, even though the current utility
business model is challenged by slow demand growth, difficulty in getting
rate increases and in capital requirements for replacing aged generation
and transmission capacity. A number of technology companies—from
large companies such Google and Cisco to a host of smaller software and
hardware manufacturers—are eager to partner with utilities to build the

smart grid that would enable load shifting. That there have only beena
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couple of million smart meters is less a technology problem and more

that regulatory structure is standing in the way of market opportunity,

Some final words about innovation, jobs and China. As much of the recent VC
experience in renewable energy has sadly demonstrated, creating more companies
without adequately developing end markets puts the innovation deployment cart
and horse backwards. We know from the PC industry where computer chips are
ever cheaper and have greater performance that innovation follows
commercialization, not the reverse. Moore's Law is not an independent law of
physics but rests on the role of markets; without a vibrant market into which to sell
integrated circuits, the shape of the pefformance curve would look very different.
However, in renewable energy technology, we keep waiting for breakthrough
technology that will achieve cost parity with conventional sources before
deployment. Because most renewable energy technology is by definition capital
intensive, much of cost reduction per unit produced stems from manufacturing scale
advantages; these manufacturing scale advantages will rely more on extant
manufacturing capabilities in other industries than on fundamental underlying
renewable energy technology. A good example is the wind turbine where costs have
declined dramatically; large market opportunities created by favorable European
electricity rates encouraged established industrial players—in this case Siemens
and General Electric—to enter the market with initially “good enough” technology,

and through these firms’ manufacturing and engineering expertise, they were able
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to produce larger and larger windmills at lower costs per watt. In the U.S.,, we have
instead directed policy attention to innovation over deployment. Providing
government funding to an early stage technology company makes a good photo op,
but without large scale markets, the barriers to cost competiveness are nearly
insurmountable since the manufacturer has to find a technology solution that is cost
competitive without manufacturing scale benefits. Maintaining policies that rely on
this nearly insurmountable innovation problem is the reasons why the last eight
Presidents have been unable to make progress in renewable energy penetration. In
the US, we struggle to develop domestic markets. The US solar industry has been
growing, although more thanks to state initiatives than to the federal government.
The U.S. industry, though, is still tiny in comparison with other countries; this year,
U.S. solar installations will be less than one-sixth of Germany. Putting innovation
ahead of deployment creates dozens of companies developing new technologies
vainly hoping they can survive the "Valley of Death” until they can reduce costs
enough to gain enough scale, while Chinese companies use scale of "good enough”
technologies to lower costs faster. Reducing costs isn't just technology. Nearly half
of solar’s cost is in its installation; because the industry in the U.S. is not at scale,
installation costs are much higher here than in markets where there has been more
experience. It often seems far easier for companies to get US Government financing
for innovative technology than for building technology that already works. We
aren't likely going to "out Chinese the Chinese” is commodity solar module costs, but
were we to develop a large domestic market, we might be surprised by innovative,

non-commodity products (imagine, as an example, a "smart roof" which had a
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system of solar, energy efficlency monitoring and wiring) that might be developed,
with lots of jobs created in train. Even Chinese solar manufacturers are looking to
open facilities here as US markets expand. Getting the right financing structures in
place will develop markets, and with markets will we have greater innovation and

jobs.
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The CHAIRMAN. Thank you, Mr. Kauffman, very much.

Our next witness is Kenneth Green. Mr. Green is a resident
scholar at the American Enterprise Institute for public policy re-
search. He has studied public policy involving risk, regulation, and
environment for over 16 years.

We welcome you, sir. Whenever you are ready, please begin.

STATEMENT OF KENNETH GREEN

Mr. GREEN. Thank you, Chairman Markey, Ranking Member
Sensenbrenner, members of the committee. It is a pleasure to be
back with you again.

I am Dr. Kenneth Green of the American Enterprise Institute, a
resident scholar there for going on 5 years now. My training is in
the environmental sciences. I hold a doctorate in environmental
science and engineering from UCLA, and I have twice served as an
expert reviewer for reports of the Intergovernmental Panel on Cli-
mate Change, the United Nations’ IPCC.

Thank you for inviting me to testify on what continues to be an
important question of the day: How can we best manage the risks
involving America’s energy security, jobs, and climate challenges?
Thank you also for the job security suggested in the title of this
session: Not Going Away. If it did go away, so would my job secu-
rity.

First and foremost, I believe that it is critical for America that
we shift our focus from mitigation of greenhouse gas emissions to-
ward an agenda of building energy and climate resilience. Whether
you believe that climate change is a looming disaster or whether,
as I believe, it is a real but modest threat, there is really no ration-
al argument for continuing to focus on mitigation of greenhouse gas
emissions in the near or midterm. And that is because, despite the
claims of renewable energy and efficiency rent seekers—for that is
what they are—we do not have the technologies needed to signifi-
cantly curb greenhouse gas emissions without causing significant
economic destruction, and the money and attention we are spend-
ing on mitigation is largely wasted. Even if we shut the United
States and the EU off, the savings on the greenhouse gas emissions
would be overcome by emissions from China, which is now the
world’s largest greenhouse gas emitter. So the environmental ben-
efit of our mitigation would be precisely zero.

The fact of the matter is, also, mitigation is immiseration. Let us
start with what was mentioned earlier, the legislation that was
passed in the House, cap and trade, which, while seemingly dead,
could come back to haunt us in the future under other guises such
as buried in clean energy standards.

For an emission treaty to work, certain conditions must apply.
You need readily available technology to capture emissions or less-
emission-intensive input fuels. We do not have those with green-
house gases.

You need a single regulatory jurisdiction. We do not have that.

You need a single trading currency that can’t be manipulated.
We do not have that.

We need the ability to confirm emission reductions and a man-
ageable number of actors, preferably uniformly distributed; and you
need to auction all permits to prevent rampant corruption of the
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scheme by seekers and special interests. We had those conditions
for sulfur dioxide, which is why acid rain trading worked, but we
don’t have them for carbon dioxide.

And even the economists who develop emissions trading for pol-
lution control have acknowledged that it is not a suitable vehicle
for controlling greenhouse gases. All that instituting cap and trade
or, for that matter, a carbon tax would do is raise our energy costs,
raise the costs of our goods and services, make our economy less
productive, and make us less competitive internationally.

The same is true of EPA’s misguided efforts to use regulation to
force down emissions of greenhouse gases. There are few, if any, af-
fordable ways to do this. That is why it has proven so intractable
in Europe and elsewhere. The methods of mostly switching to nat-
ural gas from coal are expensive and will render many businesses
uncompetitive both domestically and internationally.

We hear about efficiency gains. The idea that there are massive
efficiency gains just laying around is an economic fallacy. There are
not $100 bills laying on the ground to get picked up by actors who
internalize that value. If they have to go to the government to do
something, it is because it doesn’t really make sense for them to
do it without the government. It is not actual real efficiency. It is
faux efficiency.

My extended remarks, of course, will cover more things. What I
want to say, though, is if we shouldn’t regulate and we shouldn’t
institute cap and trade, what should we do? And, in fact, there is
a very ambitious agenda of what we can do.

First and foremost, though, we should stop making things worse.
Right now, governments incentivize people to live in climatically
fragile areas. If they are flooded out of a coast, we rebuild them on
the same coast. If they have a drought area, we subsidize bringing
water in to remedy their drought. Government as an insurer of last
resort is a risk subsidizer.

Infrastructure was mentioned earlier. And one of the things I
wanted to talk about—I am running out of time, I am afraid. But
we do build infrastructure. Governments are great at building in-
frastructure. But they don’t price it. Therefore, there is no pricing
silgnal to tell you what the risk to the infrastructure is from climate
change.

If our infrastructure was fully priced, the infrastructure that was
mentioned earlier in California, for example, and sea levels rise,
you get two things that happen: One, you have a price signal to tell
you what to do about it, to reroute the highway, elevate the high-
way, put up seawalls along the highway and pass the cost onto the
commuters on that road, which would move those away who can’t
afford the value at risk. The same is true of our water infrastruc-
ture. The same is true of our electrical infrastructure. We are mak-
ing the issues much worse because of the way government manages
our infrastructure, and that should change.

The same is true of zoning. If the climate changes and people
seek to move north, they will face a welter of zoning restrictions,
national parks, State parks, and other barriers to entry. And this
is particularly true of poor people who have faced difficulties mov-
ing into areas that are zoned and highly regulated and which have
higher prices.
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Finally, I will say that we should trust in resilience but tie up
our camel. I think the government should redirect research funds
into geo engineering and into carbon capture technologies. Those
will give us an option in case the worst case scenarios are correct
but not cost us an arm and a leg and sacrifice our economic growth
in the meantime.

I would like to point out somebody recently from the Tyndall
Center in the U.K., one of their scientists, said that in order to
really deal with climate change the developed world—the entire de-
veloped world—must forgo 20 years of economic growth. Does any-
one realistically think that is going to happen? I don’t think so.
And I think it is a waste of time and money and energy to focus
on attempting to do what will not be done.

I have submitted extensive remarks for the record as well as two
policy studies backing up my comments, and I look forward to your
questions.

[The statement of Mr. Green follows:]
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Chairman Markey, Ranking Member Sensenbrenner, Members of the Committee:

Thank you for inviting me to testify today on what continue to be important questions of the day: how can
we best manage risks involving America's energy security, jobs and climate challenges?

T have submitted to the record two AEI policy studies on the issue before us today, which are a small part
of the research that underpins my comments.

First and foremost, [ believe that it is critical for America that we shift our focus from mitigation of
greenhouse gas emissions toward an agenda of building energy and climate resilience.

Whether you believe that climate change is a looming disaster, or whether, as I believe, it is a real but
exaggerated threat, there is no rational argument for continuing to focus on mitigating greenhouse gas
emissions in the near and even mid-term.

1t is time policymakers recognize that despite the claims of renewable energy and efficiency hucksters, we
do not have the technologies needed to significantly curb greenhouse gas emissions without causing
massive economic disruption.

And the money and attention that we are speading on mitigation efforts is largely wasted — even if we
shut the U.S. and the EU down completely, the trajectory of emissions from China and India will negate
the environmental benefit of our self-sacrifice in only a few years.

The fact is, mitigation is immiseration.

Let’s start with cap-and-trade, which, while seemingly dead, could come back to haunt us in the future, or
under other guises.

For emission trading to work certain conditions must apply: you need readily available technology to
capture emissions, or less emission-intensive input fuels. You need a single regulatory jurisdiction; you
need a single trading currency that can’t be manipulated; you need the ability to confirm emission
reductions; you need a manageable number of actors, preferably uniformly distributed; and you need to
auction all permits to prevent rampant corruption of the scheme by rent-seckers and special interests.

Those conditions allowed emission trading in sulfur dioxide to work, but they are virtually non-existent
when it comes to carbon dioxide. Even the economists who first developed the theory and practice of cap-
and-trade have said that it is not a suitable mechanism for greenhouse gas control. It hasn’t worked in
Europe, and it won’t work here.

All that cap-and-trade will do is raise energy costs, and raise the costs of goods and services. This will
reduce consumption, leading to job losses and weaker international competitiveness for US firms.

The same is true of EPA’s misguided efforts to use regulation to force down emissions of greenhouse gas
emissions. There are few, if any, affordable, economically sustainable ways for major power producers or
consumers to accomplish that task. The methods available to them (mostly a matter of switching from
coal to natural gas for producing energy and fueling boilers) will render many businesses uncompetitive
both domestically and internationally. The idea that there are efficiency gains just laying around for
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companies to capture is a form of economic delusion. The ground is not littered with twenty and hundred
dollar bills. Firms are not so stupid as to leave real potential gains from efficiency uncaptured.

Some people like to call those who doubt any part of the climate change canon “deniers.” Well, the real
deniers are those who continue to deny fundamental economic reality: mitigating carbon emissions is
costly, will harm our economy, will lead to greater unemployment, and will prolong the worst economic
conditions many of us can remember.

In fact, we'll likely make things worse through the unintended consequences of thoughtless policies. As
the New York Times recently observed, while environmental groups and federal agencies are constraining
domestic coal use, the coal is being exported to China, and because of the transportation, more emissions,
not less are released into the atmosphere. The administration’s de facto moratorium on domestic oil and
gas production, along with attacks on Canada’s tar-sand oil, will almost certainly result in greater, not
lesser imports of oil from countries that dislike us, that fund our enemies, and that wish us harm.

So, if we shouldn’t regulate, and we shouldn’t institute emission trading, what can we do that is positive,
reduces risk, and offers social benefits? First, we should stop making things worse. That is, we should
remove the misguided incentives that lead people to live in climatically fragile areas such as the water's
edge, drought-prone locations, flood-prone locations, and so on.

At present, our federal and state governments exacerbate this risk-taking by acting as the insurer of last
resort. When people who live at water's edge or in a flood plain are hit by storms or floods, governments
intervene not only to rescue them and their property if possible, but then to provide rebuilding funds to let
the people build right back where they are at risk. We are currently doing this in New Orleans, where
people are re-building in an area that is still at risk from storm surges and levee failure.

As Charles Perrow observes in his book Our Next Catastrophe: "State-mandated pools have been
established to serve as a market of last resort for those unable to get insurance, but the premiums are low
and thus these have the perverse effect of subsidizing those who choose to live in risky areas and
imposing excess costs on people living elsewhere."

Programs that subsidize climatic risk-taking should be phased out as quickly as possible, in favor of fully-
priced insurance regimes. Rebuilding after disasters in climatically fragile areas should be discouraged.
Eliminating risk subsidies would show people some of the true cost of living in climatically risky areas,
and would, over time, lead them to move to climatically safer places where they can afford to insure their
property and safety.

Another area we might profitably examine is our infrastructure, We currently build and manage our
infrastructure with blithe disregard to pricing and sustainability; energy efficiency, or environmental
resilience. For example, governments are good at building highways, but generally fail to incorporate a
market-based pricing mechanism.

Thus, no price signal exists to show whether a highway should be elevated, re-routed, or abandoned, and
no revenue stream is created to allow for any major changes. The same is true of fresh-water
infrastructure, wastewater infrastructure, electricity, and other infrastructure. Establishing market pricing
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of infrastructure would automatically and continuously steer people and investment away from
climatically fragile areas, dramatically reducing the costs of dealing with climate variability.

And consider our water supply. Full pricing of water and full privatization of the water supply, drinking
water plants, and wastewater treatment plants would ameliorate many climatic risks incrementally over
time, including flooding, seawater intrusion, and coastal and river pollution from storm runoff. Charging
the full price for water, from supply to disposal, would create a price signal for consumers regarding the
real risks they face living in hydrologically sensitive areas and create incentives for conservation while
producing a revenue stream to allow for expanded capability or the securing of alternative supplies. At
some point, again, high prices could simply lead people to move away from areas that are hydrologically
costly, such as cities dependent on a single winter snow pack that shrinks or a single major river that
suffers reduced flow,

Another area where we arc making things worse for ourselves is in zoning, and regulatory constraints on
urban growth and migration. If the climate warms, and people want to move northward, they will, in
many cases, find a welter of zoning regulations, federally protected lands, state-protected lands, anti-
growth policies, and so forth that will hinder an adaptive response to climatic change. Restrictive zoning
increases the costs of housing and construction, which could make it impossible for many people to move
according to climate conditions: this is especially true of the poor.

Finally, I would suggest that we trust in resilience, but tie up our camel. In the event that climate change
does tend toward higher estimates put forward by the United Nations and other groups, it is reasonable to
consider insurance options that might help deal with such climate changes. Such options might include
government investment in geoengineering research, investment in research and development to advance
technologies allowing the removal of greenhouse gases from the atmosphere

Thank you for allowing me to speak to you today. Ilook forward to your questions.
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The CHAIRMAN. Thank you, Dr. Green; and we will include your
studies in the record.

Let me now turn and recognize the gentleman from Oregon, Mr.
Blumenauer.

Mr. BLUMENAUER. Thank you, Mr. Chairman.

It is interesting to think about where we are ending up. I, for
one, have appreciated the opportunity over the last 4 years to work
with you and the committee in constructing a record and hearing
from distinguished panelists such as we are graced with today.
Nothing to me suggests that 10 years hence people are going to feel
like these were exaggerated concerns, that somehow government
did too much during this period. I fear that 10 years hence the con-
sensus will be we made a start in the House, there was aggressive
effort, but that we have fallen short of the mark.

I listened again to Dr. Green, and I do agree with him in one
area, that we are not appropriately pricing the risks, that govern-
ment is involved because we would like to help everybody. Having
spent a lot of time dealing with flood insurance reform over the
years, we subsidize people to be in harm’s way, and we put them
back afterwards, and that is wrong, and it is going to create a prob-
lem. But we have any number of Federal policies where we are
paying people lavishly to grow cotton in the desert and then paying
off Brazilian cotton farmers because we cheat internationally. A
whole host of these things are going to come into play, and I think
we will be making some significant changes.

But the record that has been developed is replete with references
that the cost of making these adjustments are a tiny fraction of
what is to be expected that we will be contending with because of
the problems that our witnesses have pointed out. And, in fact, it
is not 20 years of growth that will lose. It is perhaps a fraction of
a percent of GDP which may be redirected if we undertake the
right policies.

I conclude these hearings feeling actually a little more encour-
aged, even though we haven’t done what we should have. I am en-
couraged because of what we are hearing from business. Mr.
Kauffman, I appreciate very much both what you have done and
what you have said. We are seeing businesses understanding the
opportunities and the risks, and have been moving forward, not
waiting for government. We have seen over 1,050 communities that
haven't waited for the Federal government, that have started
ahead with their own climate policies. This includes my own home-
town of Portland, Oregon, which is essentially Kyoto compliant at
this point and people can still earn a living and get across town.
We are watching what is happening with the community of faith,
with education in the communities and, frankly, with a lot of other
governments.

Part of my concern listening to Mr. Green, is his notion that we
shouldn’t do anything because there are other problems that are
growing in India and China and that our actions will make no dif-
ference. First of all, this is not accepted scientific fact. If we move
to mitigate and make a change, it does make a change. It doesn’t
maybe offset others’ pollution entirely. But looking at what govern-
ments are doing in Brazil and Mexico, in China with stronger envi-
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ronmental standards than we have in some areas, I am heartened
by what we have encountered.

Last but not least, there is nothing that suggests that we
shouldn’t move forward with a more rational energy policy, rational
water policy, even if you didn’t believe in climate change. In terms
of national security, in terms of not wasting energy, in terms of
getting the economics right, the case is compelling.

I am wondering if, Mr. Kauffman, you could comment briefly on
what you are seeing in the business community even in the ab-
sence perhaps of appropriate pricing signals from the Federal Gov-
ernment. What do you see now that we may be able even in this
more restricted climate you will face politically in Congress,
things—simple things to do that would reinforce your interests and
things that you think are opportunities?

Mr. KAUFFMAN. If I understand your question, what are the
things that Congress can do?

Mr. BLUMENAUER. That you think either in a scaled down—that
might be helpful in making the initiatives you talked about pos-
sible.

Mr. KAUFFMAN. Well, I do think that there is much more to be
done in terms of a focus on energy efficiency. I am afraid I don’t
agree with Dr. Green. I do think that there are actually lots of dol-
lars that are on the ground, but there are lots of market failures
that could be addressed. I don’t want to go into all of them. But
I think efficiency is an area.

I also think, as I say, on the financing side—and maybe this is
one example I could talk about in terms of energy efficiency—there
is some terrific energy efficiency technology that works that is
available today off in little companies that are trying to go up
against giants. They can’t offer a leasing product to the market,
they can’t get financing, and the challenge with that is that the
person often at a company that is responsible for the capital budget
is different from the person responsible for the operating budget.
So it seems very kind of prosaic, but it really creates a lot of issues.

So the ability to create a financing vehicle that would help en-
ergy efficiency would go a very, very long way to accelerating en-
ergy efficiency and it really, really does pay for itself and it will
help the economy.

Mr. BLUMENAUER. Thank you.

Dr. Gleick, you have referenced the scientific consensus which I
believe was reflected in our record, notwithstanding Dr. Green’s no-
tion that we have to forego 20 years of economic development and
that it really would make no difference what the United States did
because other countries are polluting more. Do you want to make
a brief reaction to that, which seems to fly in the face of your testi-
mony and research?

Mr. GLEICK. Yes, I would be happy to.

There are a number of things with which Dr. Green and I don’t
see eye to eye. That is one of them. The United States is still a
massive emitter of greenhouse gases. There is no doubt that any-
thing we do to reduce greenhouse gas emissions will have an effect
on the ultimate concentration of greenhouse gases in the atmos-
phere and the extent and severity and speed of climate change.
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Certainly, without a global agreement to reduce emissions, we
will not turn emissions around, but we have the enormous oppor-
tunity just from a technical side of slowing the rate of climate
change and that by itself has a huge economic value. That is a crit-
ical issue.

I don’t often tell jokes at congressional hearings—and I am not
an economist—but there is a classic economics joke about an econo-
mist walking down the street with his little girl. And the little
girl—they are holding hands, and the little girl says, daddy, there
is a $20 bill on the ground. And the economist says, don’t be silly,
dear. If there was a $20 bill on the ground, someone would have
found it already.

And the truth is the potential for efficiency improvements, as you
have said already yourself and as Mr. Kauffman has said, are enor-
mous. The ability to improve the efficiency with which we use en-
ergy in this country, do the things we want to do with much less
energy, and I would argue water efficiency as well, which has an
enormous greenhouse gas savings as well, is largely untapped. We
have made progress in that area, but there is enormous progress
to be made. And it is far, far cheaper to do that than for the Fed-
eral Government to be spending money on expensive, unreliable ef-
forts to sequester carbon. The cost benefit of expenditures at the
Federal level on efficiency versus carbon sequestration are very dif-
ferent. I am not saying don’t do research, but we should do re-
search in that area as well.

The CHAIRMAN. The gentleman’s time has expired.

By the way, our final witness, Robert F. Kennedy, Jr., has been
delayed on the tarmac at La Guardia because of this violent weath-
er that is going up and down the east coast. He is still trying to
arrive for the hearing.

Let me turn and recognize the gentlelady from Tennessee, Mrs.
Blackburn.

Mrs. BLACKBURN. Thank you, Mr. Chairman.

I appreciate all of you being here with us, and I appreciate that
this is our final hearing. We thank you for the leadership that you
have shown.

I think that we can agree that we—quite frankly, I have never
met anyone that wants to pay more on their utility bill. We are all
seeking better ways to use and to conserve and to achieve energy
efficiency. I think the underlying question is, do you do that at the
expense of American jobs? And that is something this committee
has looked at and I think in the next Congress we will continue
to look at.

Dr. Green, I will have to say you have a friend in me. I may be
the only one on this panel that is in agreement with what you have
to say.

Mr. Kauffman, first for you, what percentage of Levi jeans are
manufactured in the U.S.?

Mr. KAUFFMAN. We do comparatively little manufacturing in the
United States.

Mrs. BLACKBURN. And primarily that manufacturing is held
where?
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Mr. KAUFFMAN. It is outside the United States. That is the na-
ture of the global apparel industry. We would like to manufacture
more in the United States.

Mrs. BLACKBURN. What percentage of that is in China?

Mr. KAUFFMAN. What percentage of——

Mrs. BLACKBURN. Of your manufacturing.

Mr. KAUFFMAN. I don’t know the exact percentage.

Mrs. BLACKBURN. And then what percentage of Levi jeans are
marketed in the U.S.?

Mr. KAUFFMAN. Well, in terms of the United States, the United
States is our biggest single market. But, as I said before, the
growth of our business is outside the United States. It grows more
rapidly than in the United States.

Mrs. BLACKBURN. Thank you for that.

You talked a little bit about clean energy and VC capital. Let me
ask you this. Are you familiar with the experiences of the Spanish
government’s efforts to subsidize renewable energies over the past
several years and the results of those efforts? And do you think the
U.S. government should look at Spain as a model to imitate?

Mr. KAUFFMAN. I don’t think that we should—yes, I am familiar
with it, and I don’t believe the United States government should
emulate that experience. Do you want me to explain why?

Mrs. BLACKBURN. That is fine, but I am running out of time. So
let us make it fast if we can.

Mr. KAUFFMAN. In part, the Spanish government changed the
rules of the game, and that is one of the problems that the United
States has had as well.

11VIrs. BLACKBURN. So uncertainty of regulation and uncertainty of
policy.

Mr. KAUFFMAN. That is correct.

Mrs. BLACKBURN. We hear that a lot from companies.

Okay, Dr. Gleick, I wanted to ask you, how can you talk about
green jobs as a way to boost our economy in light of the colossal
failures in Europe where each green job in Spain costs 2.2 jobs
elsewhere in the economy and each green job in Italy cost 6.9 jobs
in the industrial sector and 4.8 jobs across the entire economy?

Mr. GLEICK. Let me first say I am not an economist. I am not
familiar with the statistics you are using and their source or their
quality.

I do believe that the potential for jobs in new American tech-
nologies in energy efficiency, water efficiency, renewable energy
technology, non-carbon technology, whatever it is, is very signifi-
cant. Obviously, you don’t want those jobs to come at the expense
of other jobs, but I think that is probably a fallacy. I think we are
probably smart enough to develop new jobs without losing old jobs.

Mrs. BLACKBURN. Dr. Green, how do you respond to that?

Mr. GREEN. Well, this is the Hayek’s fatal conceit, that somehow,
despite all experience elsewhere, that somehow we just have the
ability to centrally plan the economy in a way to make jobs in this
sector or that sector and create them on net. It is a fallacy that has
been badly, many times, debunked.

I am familiar with the studies you mentioned in Spain and Italy.
I am not an economist, also. I play one on TV sometimes, but that
is about as close as it gets. Those studies are quite robust. In fact,
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the Spanish government recently acknowledged that the 2.2 job
study that you pointed out is accurate. They are cutting their sub-
sidies to wind and solar power, and rampant corruption has been
discovered in the Spanish example, especially of solar power, where
some of the criminal cartels moved heavily into solar power and
were using diesel generators to sell solar power, quote, unquote, at
night to the Spanish government at a fixed rate higher than the
competitive sources of energy. These things are, frankly, boon-
doggles. They are promoted by rent seekers, and this has been
shown time after time after time.

Mrs. BLACKBURN. Thank you. I have some other questions and
I will submit those for written response. Thank you.

Mr. MARKEY. We thank the gentlelady very much. The chair rec-
ognizes the gentleman from Missouri, Mr. Cleaver.

Mr. CLEAVER. Thank you, Mr. Chairman. I have, unfortunately,
a meeting that I must chair beginning at 12 noon. And I did want
to have the opportunity to thank you in leading us in what I con-
sider to be a great and important information gathering. And I ap-
preciate all of your comments today and your willingness to provide
us with information. We received it from scholars and thoughtful
men and women from all over the world, actually, and I appreciate
it.

I look at this whole issue a little, perhaps differently. In a book
that I read, frankly, often, there is a little-read line that says: The
Earth is the Lord’s and everything that is in it.

We are, in a real sense, only squatters, not owners. It is our re-
sponsibility to care for the Earth. And we have no more right to
change the climate of Earth than we have the right to change the
thermostat in another person’s home. And I think that in the years
to come, one of the great questions will be—and I can see television
clips of it, I probably won’t be around—of people denying that the
Earth is warming or denying that humans are the cause. And I
have looked at TV program special documentaries on things in the
past how they show people saying this won’t happen and so forth.
And I hope for my children and my children’s children that what
we have attempted to begin will, in future days, rise to the surface
of national consciousness, and certainly the Congress, and we will
find ourselves taking an appropriate stand.

Thank you so much, Mr. Chairman, for everything that you have
done in leading this committee.

Mr. MARKEY. And thank you. And thank you for everything that
you are doing in Kansas City to make it a model for the installa-
tion of the energy efficiency and renewable energy that I think will
ultimately be the model for the country, and we thank you for your
great leadership as well.

Tlhe chair recognizes the gentleman from Washington State, Mr.
Inslee.

Mr. INSLEE. Thank you. Just one comment as we wrap up our
hearing and our work of this committee. I want to thank my col-
leagues for working on this. If some archeologist happens to dig up
the records of this committee 100 years from now, some of us will
be shown to have been right and some of us will have been shown
to be wrong. And none of us knows that for sure, but I want to
thank all members for working on this important issue.
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I want to thank Dr. Gleick for being here, who is the author of
a great book, “Bottled and Sold, The Story Behind Our Obsession
with Bottled Water.” My wife has turned me on to that work, and
I enjoy it very much.

Dr. Gleick, tell me, why do you think there has been a group of
folks that refuse to accept this, you described as uncontroverted
science? And I think that is an accurate description given that
every scientific group of any esteem has recognized this phe-
nomenon as uncontroverted at this point. Why do you think there
is any discussion to the contrary in our society today?

Mr. GLEICK. Thank you, Congressman. I was wondering where
that copy of the book had been sold. Thank your wife for me.

. I am very reluctant to get into motive. I don’t think it is useful
or me

Mr. INSLEE. Let me ask a different question then. What do you
think is the most successful dialogue when you have had dialogue
with people who have expressed doubts about that clear science?
What do you think is most successful in a dialogue in that regard?

Mr. GLEICK. When I talk to people who are unsure about the
science of climate change or skeptical, don’t believe it is happening,
I do like to find out why they believe that. Sometimes it is igno-
rance; they don’t know anything about the science, they haven’t
read the science, they don’t know where to go for good information.
Sometimes it is ideological. They just don’t want to believe that hu-
mans could possibly change the climate of something as great as
the planet. Sometimes it is fear about what we might have to do
to change emissions of greenhouse gases. There is concern about
economics, there is concern about politics, there is concern about
government versus nongovernmental action.

There are a lot of things that drive it. And I find that people are
willing to be convinced about the science when they understand
that there is still plenty to debate on the policy side that the fact
that the climate is changing, the fact that humans are changing
the climate is a reality doesn’t necessarily dictate what the re-
sponse should be. There is a lot of difficult discussion that, frankly,
you in Congress have to deal with about what to do about it, about
where to put the effort on mitigation versus adaptation versus not
doing anything.

Mr. INSLEE. So one thing, I hope you will have license to be
vocal. We need the scientific community to step up to the plate
here and be vocal on the issues. There is a tendency to be academic
and we understand that, and that is important. But there is a time
to be vocal, too. I hope you and your fellows will be vocal.

Mr. Kauffman, you were talking about the need for financing
mechanisms, particularly for efficiency and deployment of things
that are ready to go now. We tried to pass a green bank to try to
help finance the sort of first commercial-scale plants of a lot of
these technologies. Could you give us some thoughts on what a fi-
nancing mechanism could be for efficiency or those first new tech-
nologies and production?

Mr. KAUFFMAN. Okay. Thank you. One of the issues about fi-
nancing efficiency is just one of the questions about who has the
relative legal standing of the efficiency loan relative to the mort-
gage. And so Great Britain has actually been able to solve that by
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putting it on the utility bill. And so I think there are some financ-
ing structures that can be used, but fundamentally the problem is
right now when we think about trying to finance energy efficiency,
we have, first, that problem. And the other thing is if, in some
cases, if you are using innovative technology, you think that would
require a kind of specialized financing entity. Well, you couldn’t get
a bank license to do that, so we have bank regulations that are op-
posed to that.

The other issue, broadly, in terms of some of the financing prob-
lems, is the proposed new capital rules for banks which will have
the effect, not because of this reason, it is an unintended con-
sequence of reducing the amount of credit that will be made avail-
able to below investment grade or marginal investment grade com-
panies, unless they can generate a lot of business for the bank be-
cause the amount of capital needs to be reserved against those as-
sets are very high.

Mr. INSLEE. Just so you know, we are working on the pace bond
issue that will do exactly what Britain has done essentially. And
if you have any influence with Freddie or Fannie right now, we
have been trying to browbeat them into doing the right thing.
Thank you for that insight.

Dr. Green, I want to ask you about this issue. When you have
an empty pop can and you are driving the car, do you throw it out
the window?

Mr. GREEN. Well, first of all

Mr. INSLEE. That should be easy. That is a yes or no.

l\élr. GREEN. Well, I don’t have a car. So the answer would have
to be no.

Mr. INSLEE. If you had a car, would you throw it out the window?

Mr. GREEN. Of course not.

Mr. INSLEE. Why not?

Mr. GREEN. Mostly because it would be littering.

Mr. INSLEE. Now, you realize that even though you don’t throw
it out the window, somebody else might throw theirs out the win-
dow anyway. You can’t stop other people from throwing theirs out
the window. Right? But you decide, because it is unethical to do
that, you just don’t do that. Right?

Mr. GREEN. Right.

Mr. INSLEE. Doesn’t that logic, isn’t that logic, shouldn’t it be the
same for all of us on the planet at this point to have an ethic of
not polluting even though others somewhere else may do so? And
if that should be the ethic, would you not urge the U.S. Congress
to ask America to lead in that direction? Isn’t that the same reason
we don’t throw junk out our window?

Mr. GREEN. No. And the reason is this: As was mentioned ear-
lier, that we are stewards of the planet. That is true. There are,
however, at this point in time billions of people living in abject en-
ergy poverty. They are starving to death, they are dying of lung
disease because they are using wood and dung fires. They are lev-
eling the rain forests and destroying massive amounts of eco-
systems because they are poor.

If we raise the cost of energy, we raise the cost of everything. We
slow the development and the elevation of those people out of pov-
erty. And I think that is a much more important moral imperative
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than banging our head against the wall of litigation, which will not
produce significant environmental benefits and will only impose
significant costs.

Mr. INSLEE. So you say just keep throwing the cans out the win-
dow as long as somebody else wants pop. And I just disagree with
y{)u with that, and I will close with that. Thank you, all of our pan-
elists.

Mr. MARKEY. I thank the gentleman very much. And now we will
recognize the gentleman from New York, Mr. Hall.

Mr. HALL. Thank you, Mr. Chairman. Thank you to our panelists
all.

Dr. Green, I was listening to NPR on the way in this morning.
They were talking about interviewing some insurance executives
who would say that their industry has already decided that the
science is in, and they agree with you, and so do I, that we
shouldn’t—governments shouldn’t keep paying to rebuild houses on
the Outer Banks or, you know, flood plains, places where they will
obviously be destroyed again by another storm or another flood.
But what they have done, in fact, many insurance companies, is
withdraw completely from the market in south Florida and the Ba-
hamas and places that they have taken a beating.

When Hurricane Frances and Jeanne came through the Baha-
mas, they lost so much money that most insurance companies have
completely pulled out. So that is a statement, a market statement
in which the people on the show who were being interviewed are
saying that the markets will arrive at the conclusion before the
governments do, and I think people do as well.

I just want to address a couple things that were said by the
gentlelady from Tennessee, who I am sorry is not here any longer,
and others. The idea that some of us on this committee or some of
those who feel that we need to take action to prevent the worst-
case scenario of climate change want to forego 20 years of economic
growth. That is just not true. None of us said that. That is some-
thing being stated for us or imputed to my—first of all, I don’t
think that is the choice. That is a false choice.

I will tell you a couple quick stories in the little bit of time before
we have to vote. I think those were votes on the floor looming.

One of my case workers, who handles veterans issues in the dis-
trict in the Hudson Valley, asked me to come over in October to
her house to see her husband’s low head hydro project. He had
come to a workshop that we held with some people who deal with
low head hydro. And DOE’s Web site, in fact, has 4,000 small dams
and waterfalls listed in New York State alone that are unused,
many of them powered mills of the previous century, and the water
is going—tons of water a second going over and being wasted. And
these are not dams that can be removed because downstream has
been developed. There are houses and restaurants and marinas
and other things downstream.

So these are opportunities for huge numbers of people to be em-
ployed. All the trades people. It would be mechanics and sheet
metal workers and electrical workers and on and on, and engi-
neers, lawyers to deal with the liability issues when you have an
orphan dam and so on. But Idaho National Laboratory of our DOE,
not a lefty environmental group by any means, estimates greater
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than 1,200 megawatts in New York just by harvesting the water
that is already falling over existing infrastructure, some of which
needs to be upgraded.

Now, my staffer’s husband, who I went up to their house, has—
they don’t have a waterfall, but they have a little stream about this
wide that runs down their property and maybe about a 70-foot drop
from the top of their property to the lower part, and he decided,
after going to our workshop, that he was going to try something,
and he dug a trench, created a little pool up at the top with some
boulders to get a little depth of water in the stream, put a grate
with a screen on it to keep debris from clogging it and a 6-inch
plastic pipe buried under the ground down to about 70 feet less ele-
vation and landed into what looks like a doghouse, but you open
it up, looks like a big blue motor there upside down. He is running
it backwards. He put the blades on it and split one pipe into four
pipes to blow water at the four blades as they turn around in, and
the motor is acting as a generator running backwards and he is
using a quarter of the power to power their entire house. He could
power three other houses. They are selling power back into the grid
from the project that he did because his eyes lit up when he got
:cihe information that this was possible and that other people were

oing it.

As for the other 4,000 in New York and many more thousands
in New England, these are one of the untapped, unused regional
resources. The Midwest doesn’t have the geography, the topography
to have these kinds of waterfalls or dams or stream flows, but they
have other things. And I think we really do need to diversify and
use all these things. And my experience and the studies that I have
seen show that these jobs are real, that, in fact, the more decen-
tralized our power is, the more people are hired. It is capital inten-
sive projects are the big goal of national gas or nuclear plants.
They are really good for the banks that lend the money and then
get the interest on it. Labor intensive, job producing are the many
decentralized and mostly renewable projects that are available, like
these 4,000 low head hydro sites in New York.

Lastly, I just want to say there is another staffer I am very
proud of who is with the Wounded Warrior project, did two tours
in Afghanistan, was stop-lossed for 287 days on his second tour, a
medic with a paratrooper unit, a fabulous guy. Josh Van Sanders
is his name, and I spent a good deal of time riding around in the
car with him and going to events, and as chairman of the Sub-
committee on Veterans Disabilities, we had a lot to talk about. He
is also a Purple Heart recipient. But he said that one time he was
on a mountaintop exchanging fire. His unit was exchanging fire
with a Taliban unit on another mountaintop, and the Taliban unit
was solar powered and our unit was using a diesel generator. And
he said, that is wrong. You know? They don’t have to worry about
the supply chain and the tankers blown up in the paths coming
across from Pakistan.

So we can make the sensible choices, whatever the reason is,
whether you believe that the climate is warming or not, there are
many reasons to want to do these same things. And I think that
we should try to cooperate, and I hope the next Congress will do
so.
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Mr. Chairman, thank you for your leadership of this committee.
And I yield the rest of my time.

Mr. MARKEY. Again, I can’t thank the gentleman enough. There
has been no more conscientious and committed person to ensuring
that this issue is dealt with in a historically responsible way than
you have been. We thank you so much for your service.

Mr. Kennedy’s plane has just landed. So what I think might be
appropriate for him, just to make sure that we recognize his ef-
forts, is that I am going to deliver my closing remarks right now
with this panel here. And then, at the conclusion of my remarks
because there are six roll calls pending on the House floor right
now, we will then stand in recess so that Mr. Kennedy can testify
himself, perhaps an hour and 15 minutes from now, to the com-
mittee so the record will be complete with all of those who had
been intending to testify.

So I want to close by thanking Speaker Nancy Pelosi who created
this select committee. She did so with her grandchildren in mind,
hoping to ensure that the world we leave behind is safe, pros-
perous, and filled with all the natural treasures that God intended.
I want to thank my friend, ranking member Jim Sensenbrenner,
for his bipartisan cooperation in the way in which we conducted
business, the way in which we went to countries around the world,
China, India, and many other places to study this issue. We may
have disagreed on what the remedies are to deal with the issue,
but we traveled, we conducted these hearings with a measure of bi-
partisanship that I believe is a model for how these important his-
toric debates should be conducted.

The select committee held over 75 hearings. We have focused on
developing solutions to end our dangerous addiction to foreign oil
and create millions of new clean energy jobs. The select committee
looked to domestic energy resources, new technologies, and effi-
ciency measures that cut waste and save consumers money. The se-
lect committee brought in hundreds of the world’s leading energy
and national security experts, from military generals, energy
CEOQO’s, Nobel Prize winning scientists, private-sector inventors and
entrepreneurs and innovators who are creating the next generation
of clean energy technology. Each and every energy industry had a
seat at our table, from giants like oil and coal, to startups like the
solar innovators at 1366 technologies and synthetic genomics who
have traveled the globe in search of fuel-producing algae. Their
message is clear: If Congress can provide regulatory certainty and
an even playing field, then we can unleash American innovation
and harness our technological advantage.

While some in Congress may question the science of global
warming, the rest of the world does not. The members of this com-
mittee met with world leaders from Germany, China, India, and
other nations large and small. Our members from both sides of the
aisle represented the United States in this global conversation on
energy and climate with dignity, substance, and class.

As I said in my opening statement, the politics may change, but
the problem isn’t going away. To illustrate this point, I want to
share with you a few numbers. Number one, 1.3 trillion. That is
the amount of money consumers have shipped overseas for foreign
oil since the select committee was created in 2007. Imported oil



83

represents nearly half of our trade deficit. This massive transfer of
wealth is an albatross on our economy and a boon for terrorist ac-
tivities around the globe. As long as foreign oil continues to jeop-
ardize our national security and economic security, our work in
Congress is not done.

Number two, 738 billion. That is the amount of money China
plans to invest in clean energy over the next decade. This will cre-
ate jobs that should be created here in the United States. We have
the technological advantage. We have the entrepreneurial might.
But unless we generate the political will, we will continue to lose
our innovation and manufacturing edge. Losing the jobs race with
China is not an outcome that any of my colleagues would support.

Number three, $4. In the summer of 2008, that was the price of
gasoline that focused this Nation like a laser on finding alter-
natives to oil. As the global economy recovers, China and India con-
tinue to grow and supplies remain tight. It is inevitable that these
prices will return. Consumers should not be forced to suffer for our
inaction.

And, number 4, finally, is the number one. We have one planet.
We all share it. We are all responsible for it. 2010 is on track to
be the hottest year on record following the warmest decade on
record. We have heard the warnings from scientists. We have seen
the damage with our own eyes. Some day our children and grand-
children will read the record of the select committee. Maybe they
will watch our hearings on YouTube. They will see a respectful and
rigorous debate and an unprecedented understanding of the prob-
lem.

Whether or not they see action taken on the solutions remains
to be seen. But trust me, it is a fight that is far from over. A fight
that they will most certainly be watching to see what decisions we
make in order to make sure that we have not passed on this prob-
lem to generations yet to come.

So we thank each of our witnesses for their participation in this
final hearing and with the thanks of the committee, we will now
stand in recess and we will return at the conclusion of the roll
calls.

[Recess.]

Mr. MARKEY. The Select Committee on Energy Independence and
Global Warming is reconvened to hear its final witness. And we
could have no more distinguished American than Robert F. Ken-
nedy, Jr. He was delayed because of a violent storm that went up
the East Coast that made it impossible for him to make it earlier
today, but I felt it was very important for him to be able to present
his testimony to this committee so that it is part of a permanent
record that will document the need for aggressive, urgent action to
deal with this issue.

Mr. Kennedy is the chief prosecuting attorney for the Hudson
Riverkeeper and president of the Waterkeepers Alliance, an envi-
ronmental organization that protects the ecological integrity of the
Hudson River and its tributaries.

Throughout his career, Mr. Kennedy has been a champion of en-
vironmental issues and has established a reputation as a successful
historic defender of the environment. He has been named one of
Time Magazine’s heroes of the planet. He is a hero to me as well.
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We welcome you, Mr. Kennedy. Whenever you feel comfortable,
please begin.

STATEMENT OF ROBERT F. KENNEDY, JR.

Mr. KENNEDY. Thank you very much, Mr. Chairman. And thank
you to the other members of the committee and thank you for re-
convening here to accommodate the difficulties that I had this
morning. I want to thank you first of all, Mr. Chairman, for your
years that you put into service in this committee and that you
brought to us, and the ideologic views that you have to this coun-
try. And as you know, as I know, it should not be a partisan issue
and I hope it does not become a partisan issue over the coming
years. There is no such thing as Republican children or Democratic
children. Our country ought to be the leaders of the world on this,
these issues; and instead, we are looking at the future by staring
at a rearview mirror, and it is not good for our country and it is
not good for the world.

I want to just make one brief remark to this committee, because
yesterday the New York State Legislature, New York State Assem-
bly—and you have my written remarks and I am going to depart
from those. But yesterday, the New York State Assembly passed a
bill that was previously passed by the New York State Legislature
to establish a moratorium on natural gas drilling in New York
State.

This is a controversial area. Sheldon Silver, who is the chair of
the Assembly in New York State, said that they got more calls on
this bill than they have on any other bill. They had hundreds of
bills to consider yesterday. It is a bad sign for the natural gas in-
dustry, it is a bad sign for our country. We have a thousand trillion
cubic feet of natural gas that have become available for the past
couple of years. There is so much distrust in the grassroots commu-
nity of the natural gas industry, and of the regulators, that this bill
has become necessary.

It is not good for our country. We should be replacing the coal.
We have 320 gigawatts of build capacity for coal in this country.
We have 450 gigawatts of natural gas capacity. The coal capacity
is used 99 percent of the time, the gas capacity is used between 37,
38 percent of the time. And that is not good for the environment,
it is not good for jobs, it is not good for our country. And it is be-
cause of the reckless drilling protocols that are being employed by
the lowest producers in the natural gas—the lowest cost producers
in the natural gas industry. They are doing bad things, and they
don’t have to.

There are three problems with natural gas with fracking. One is
a water management problem. There are technological solutions.
They should be required to do close-looped systems and they should
be required to have transparency in their drilling fluids. That
would solve the problem of water management.

Number two, there is a problem with migration of methane, not
from the target formations, but usually from high pressure-low
pressure formations that the drop well goes through as it is trying
to reach the target formation. And the reason that migrates up and
blows up the houses or catches the faucets on fire or contaminates
drinking water is because of poor casing protocols. NRDC has
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worked with the gas industry to develop very, very high-quality
casing protocols that would prevent those kinds of migrations.
Those ought to be the law in all the States. We ought to have Fed-
eral regulations of that. Then we need very, very strong Federal
enforcement.

Number three, the industrialization of the landscapes. And that
can be dealt with—and this is controversial, in the environmental
community too—but in my view, the best way to do that is through
pooling, saying we can do this horizontal drilling. We don’t need to
have 40 or 50 wells per square mile. You can have a single well
per county in many places. And it increases the revenues that the
industry gets, it increases the revenue of the landowners and of the
people of that community.

That is all I am going to say about that. We need government
action on this in order to free up this vast reservoir, because nat-
ural gas isn’t just a good replacement for coal. It is also a natural
companion for wind and solar. It gets rid of the variability prob-
lems and lets wind and solar deliver baseloads to the utilities. So
we need to do that, and I hope that this committee will consider
that in the future. It is a critical issue. Republicans and Democrats
ought to get together on this.

The big issue and the issue that you have been working on for
years, that this committee is trying to solve, is the issue of our de-
pendence on carbon and on the decarbonization of American soci-
ety, which is good for our country. Put aside the environmental
issues. Everything we have got to do to deal with global warming
are things we ought to be doing anyway, for the sake of our na-
tional prosperity, for the sake of building jobs, for the sake of our
national security, our energy security, our independence, and our
international leadership.

We are borrowing $1 billion a day today, mainly from nations
that don’t share our values. In order to spend $1 billion to import
oil into this country, again largely from nations that don’t share
our values, we are—through our deadly addiction to oil—we are
funding both sides of the war against terror. And we give about
$1.3 trillion in subsidies to the oil industry every year. If you doubt
that figure, look at Terry Tamminen’s new book, “Lives Per Gal-
lon,” direct Federal subsidies through the oil depletion allowance,
then the indirect subsidies, the military expenditures, the crop
damage, the air damage, et cetera, et cetera.

We give about half a trillion a year, half a trillion to the nuke
industry, about 1 trillion—nobody has ever done the calculations—
to the coal industry. And these have allowed the incumbents to
dominate the marketplace which otherwise would be dominated by
renewables.

We have extraordinary renewables in this country. We are the
best in the world. My home in Mount Kisco, New York is powered
by geothermal. We could do that with virtually every home in our
country outside of the major cities we have, that we are number
two in solar resources in the world. The Scientific American just
did a study saying that if we were to harness the solar in an area
that is 75 miles by 75 miles in desert southwest, we could power
100 percent of the existing grid. The Great Plains States, the Saudi
Arabia of wind. We have enough wind in Montana, North Dakota,
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and Texas to provide 100 percent of the energy grid of North Amer-
ica three times over, even if every American owned an electric car.
The problem is developing a marketplace that is rational in this
country.

People have said to me for years, What is the biggest answer to
environmental problems? I have always said, Free market cap-
italism, true free market capitalism, which we do not have in the
energy sector, and we don’t have much in this country anymore.
But the energy sector is almost completely based on a kind of cor-
porate crony capitalism model that is funded by subsidies to the big
incumbents.

We need to develop a grid system in this country. And I know
your prejudices against a national unified grid because of the ease
with which that would facilitate coal power into New England
when we already have a New England extraordinary wind resource
that we ought to be exporting. But we need a grid system. We need
a grid system, whether it is regional grids or national unified grids,
that are going to create a marketplace that is governed by rational
rules, rather than having 50 different public utility commissions in
50 different States, each with its own arcane, Byzantine set of
rules, a vulcanized set of rules that restricts access to the grid.

We need a system that creates a rational marketplace that co-
ordinates the public interest with the marketplace rules. And right
now we have a marketplace—we need a marketplace that does
what a market is supposed to do—which is to reward good behav-
ior, which is efficiency, and to punish bad behavior, which is ineffi-
ciency and waste.

Today we have a marketplace in the energy sector that is gov-
erned by rules that were rigged by the incumbents to reward the
dirtiest, filthiest, most poisonous, most destructive, most addictive
fuels from hell, rather than the cheap, clean, green, abundant, and
wholesome and local fuels from heaven. We need to reverse that
dynamic. We need a market system.

You know, I have my home—I have geothermal in my home and
I have two solar systems. My home, 24 hours a day, produces more
energy than it uses. It is a power plant. I ought to be able to sell
that back on the grid and get market rates for it. We need a grid
system that will turn every American into an energy entrepreneur,
every home into a power plant, power our country based upon
American ingenuity, resourcefulness, human energy, what Franklin
Roosevelt called American industrial genius, rather than Saudi
Arabian oil. We can do that in our country. And let me give you
two examples of when we have done this before.

In 1979, the Federal Government created an alternate grid in
this country that connected every American home to the Internet.
A year after that, the CEO of IBM in 1980 said that personal com-
puters were a dead-end technology. And there were a lot of other
computer companies that we knew about back then that made that
same bet, that are no longer around today or moved out of the com-
puter business, companies like Honeywell and others.

Now, today most of us have PCs, and the reason is we created
a national marketplace that rewarded their use. And what hap-
pened to the cost of information, of bits and bytes? It plummeted
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to virtually zero. That is what is going to happen to electrons in
this country as soon as we build a national grid for energy.

In 1996, we created a national unified grid for telecommuni-
cations. Bill Clinton signed the Telecommunications Act. He told all
the baby bells, you have got to unify your lines. You can no longer
restrict access to anybody. The lowest cost providers can prevail in
the marketplace. And that triggered a telecommunications revolu-
tion in this country, and all of these little gadgets that we now
have like I-phones are the offspring of that revolution.

But what happened to the cost of telecommunications? Well, yes-
terday afternoon I was watching TV with my children. I saw an ad
on TV by a company called Vonage, by a company that promises
unlimited long distance overseas and local telephone calls for $19.
Well, that is practically free. Two months ago, I made a call from
Miami to London that cost $74. That is the old way. The new way
is free telecommunications forever, because we created that na-
tional marketplace.

As soon as we create a national marketplace for electrons, we
build out that grid system so that every American can participate
and sell and buy energy on the grid and have a rational market-
place with rational drivers, we are going to have essentially free
energy forever in this country.

Two weeks ago on Wednesday, one of my companies—I am on
the board of the biggest green-tech venture capital firm in this
country, Vantage Point. I also work as a special adviser to
Starwood Energy, which is one of the largest players in trans-
mission construction field and generation field. Two weeks ago we
broke ground on one of the largest power plants ever built in this
country, which is Bright Sources power plant, which you know
well, because you helped get this done in the Mohave Desert. We
are going to complete construction in 2 years. It is 2.7 gigawatts,
and we have power purchase agreements with the two biggest utili-
ties in California. A typical nuke plant, as you know, is about 1,000
megawatts, so it is about 2% times the size of a nuke plant. Well,
we are going to build it in 2 years. A nuke plant will take, who
knows, 20 years to build. A coal plant and a nuke plant costs 15
to $20 billion a gigawatt. This plant costs $3 billion a gigawatt. A
coal plant takes 10 years to build and a coal plant costs 3 billion
a gigawatt, the same as an oil plant, the same as ours. But once
you build our plant, once Bright Source builds its plant, it is free
energy forever because the photons are hitting the Earth every day
for free. All we have to do is build the infrastructure to harvest
them and put them in the lines; then it is free energy forever.

Once you build that coal plant, now the big costs are just start-
ing because you have got to go cut down the Appalachian moun-
tains, ship them across the country in railcars, burn the coal, poi-
son every fish in America with mercury, acidify the oceans, acidify
the high peaks of the Appalachians, poison, kill 60,000 people a
year, according to EPA’s Web site, from ozone and particulates, and
all the other hidden costs of coal.

Once you build an oil plant, now you have got to go to Saudi Ara-
bia, punch holes in the ground, bring up the oil, refine it expen-
sively, genuflect to the sheiks who despise democracy and are
hated by their own people, get in periodic wars that cost $4.3 tril-
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lion, according to OMB—that is what this one is going to cost over
the next 20 years—bring it across the Atlantic, with a military ex-
port that Exxon doesn’t pay for, but you and I pay for, then spill
it all over the Gulf, spill it all over Valdez, burn it, and poison ev-
erybody in America.

So the big costs of oil occur after you build that $3 billion plant.
Once you build that solar plant, it is free energy forever.

Here is the math. We use 1,000 gigawatts a day of peak demand
in our country; 500 of those are carbon-based. So to replace the
500—wind is even cheaper than solar. So to replace those 500
gigawatts, if we had the transmission system, it is going to cost
about $1.5 trillion—that is less than the Iraq war—to give us a
decarbonized economy that will bring us free energy forever.

Let me just say one last thing. In 1929, just before the stock
market crash, the Dow Jones industrial average was at 385. In
1942, 13 years later, it was at 85. So the stimulus package we now
call the New Deal put millions of Americans to work, left millions
of Americans—kept them in their homes, kept millions of farmers
in their farms, kept 1,000 banks from closing. But it did not—it
was not robust enough to restore the American marketplace econ-
omy.

Then, a year before Pearl Harbor, Franklin Roosevelt made his
biggest stimulus package ever, which was the preparation for
World War II. And he gave a famous radio speech, and my grand-
father was a part of this because he was part of the shipbuilding
industry that built more tonnage of ships than had ever been done
in history. But Franklin Roosevelt said to this country, We are
going to build 50,000 airplanes a year. His aides later admitted
that just before the radio address, he had picked that number out
of thin air. The year before, we had built 2,800 aircraft in this
country; he said we are going to build 25,000 tanks a year, we are
going to build a ship a day, we are going to build a battleship every
3 months, an aircraft carrier every 6 months. We are going to do
it until the war is over and won, and on and on. People laughed
at him. He was ridiculed by editorials from the left and from the
right. They said no industrial mobilization of this kind has ever
happened in the history of the world. How are we going to do it
here? He has overpromised, he has overcommitted.

But Roosevelt went to Detroit and told the automakers, You are
not building cars anymore. You are building tanks and aircraft and
half tracks and amphibious vehicles and bombs and detonators.
Within 6 weeks, they retooled their factories. Within 6 months,
t}ﬁey had met his goals. Within 12 months, they had surpassed
them.

The following year we built 96,000 aircraft in this country. You
had full employment; 160,000 women went to Detroit and found
jobs where they had been black-balled before; 200,000 blacks went
to Detroit and found jobs. And that full employment created aggre-
gate demand for this country, which stimulated the marketplace
and then made us the richest country on Earth, with half the
wealth in the world, for the next 50 years.

We have the opportunity to do that same thing now by trans-
forming our country into a green-tech economy, to employ thou-
sands of people, to build pylons across the country and string wires
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down the existing railroad tracks and right-of-ways to create a na-
tional grid system, and to build off the coast of New England, the
Google grid that is being contemplated today, to employ thousands
of people building solar thermal plants in the desert southwest,
erecting wind turbines on every farm in the Midwest that wants
them, to go—teams of tens of thousands to go into people’s homes
to pressure-test the homes, to spray in cellulosic insulation. And,
at the end of that we will have a system in place that gives our
country free energy forever, and that will be the largest tax break
in the history of the world. A permanent tax break. Because that
is the biggest cost to American enterprise, the cost of our energy.
And if we can eliminate that or reduce it significantly, we all of a
sudden become the greatest competitor on the global marketplace.

And that is the way we need to start thinking about this country.
Instead of starting thinking about all the impediments to doing
this and all the things that are going to go wrong, we need to start
adopting a view of this country that has been the traditional view,
which is an idealistic view, a hopeful view, a view that can allow
our children to have a future that they can embrace, and us to be
something that we can give them that we can be proud of. Thank
you very much.

[The statement of Mr. Kennedy follows:]
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Thank you, Chairman Markey and Ranking Member Sensenbrenner, for the opportunity to
testify today on the critical choices facing our nation regarding energy independence and global
warming. My name is Robert F. Kennedy, Jr. and [ appreciate the opportunity to share my
experience and perspective on this vital issue. We stand now on the cusp of a new global era, one
that will be defined by the international race to build the energy systems of the future. There are
three drivers to this race: economic security, national security, and environmental security.
Around the globe, the race is on to develop the technologies of tomorrow that will foster new
economic growth, allow the freedom to power that economy with homemade energy, and reduce
the dangerous pollution that threatens public health and environmental stability. Tbelieve
whichever nation wins this race will hold the reins of power for decades to come. 1 want that
nation to be ours—and I believe it will be.

Anmerica has become the envy of the world by rejecting false choices—the false choice of
economic growth versus labor rights; the false choice of jobs versus clean water and air; the false
choice of private enterprise versus public health. Time and again, America has chosen to invest
simultaneously in the three pillars of a strong economy, good paying jobs, and a cleaner
environment. That choice lies at the foundation of America’s great strength.

But right now, faced with our next great challenge as a nation, I'm hearing the same old story
from many big corporations and trade association lobbyists. They are saying we can’t do it again.
They claim that cleaning up pollution will send jobs overseas, that government programs will
stifle innovation, that addressing global warming will cost too much. These are the same sky-is-
falling claims we heard when it was time to stop acid rain, when it was time to take lead out of
gasoline and paint or toxic pollution out of our waterways.

But the sky never fell: And industry’s cost estimates have proven grossly exaggerated time and
again. We’ve proven that America can build an economy that is second to none at the same time
it delivers quality of life that is the envy of the world. That in fact, the two go hand in hand.
Look at the 40 year history of the Clean Air Act, a bipartisan law put in place to clean up air
pollution. Analyses show the benefits of the Clean Air Act outweigh the costs by as much as a
40-1 margin, with an estimated $21.7 trillion in net benefits to the American people.'

The big polluters want you to think that we can’t do it again, but I still believe in America. We
can lead the 21™ Century and build a new prosperity that extends the America Dream to all
segments of our society. But we can’t do that by ignoring the realities we face or succumbing to

! Environmental Protection Agency, 1997. The Benefits and Costs of the Clean Air Act, 1970 to 1990.
http://www.epa.gov/oar/sect812/1970-1990/chptrl 7.pdf
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the politics of false choices. The stakes are simply too high. The threat of global warming is too
real, energy independence too urgent, and the economic potential of clean energy too great.

Climate Security

The impacts of global warming are already being felt and the worst is yet to come. Heat-
trapping pollution is disrupting the climate on which our prosperity is based. As global
temperatures rise we are witnessing more severe floods, droughts, and wildfires; we are
witnessing rising sea levels and increased ocean acidity; and we are witnessing increased risk of
food insecurity and the spread of infectious disease. These consequences of our reliance on
fossil fuels have already begun in many parts of the world, including here at home. But they will
become increasingly severe until we transition to a clean energy economy.

Make no mistake; this is not a matter of conjecture. The U.S. National Academy of Sciences, the
body established by Congress in 1863 to provide expert advice to the federal government,
reviewed the evidence earlier this year and concluded that climate change is happening, is caused
by humans and “poses significant risks for—and in many cases is already affecting—a broad
range of human and natural systems.” Furthermore, all of the allegations leveled against climate
scientists last year based on a handful of stolen email messages have been thoroughly debunked
in a series of independent reviews.

Meanwhile, the damages from extreme weather events made more likely by global warming
continue to mount. Just this year the floods in Pakistan killed thousands and displaced millions
while the heat wave and wildfires in Russia resulted in more than a thousand premature deaths
and disrupted global food supplies. The United States was relatively lucky, but not immune.
More than 50 Americans were killed by floods in fowa and Tennessee this spring. More than 150
U.S. weather stations tracked by NOAA for long-term climate monitoring recorded their hottest
summer ever this year. Not only was it hot during the day, but it didn’t cool off as much as it
used to at night, with 278 weather stations setting an all time record high for night time
temperatures this summer. This is a particular threat to the health of our senior citizens and
vulnerable communities that can’t escape the heat.

Public health leaders have recognized the threat posed by global warming to the health of our
citizens. The American Medical Association, the American Academy of Pediatrics, the American
Lung Association, the American Public Health Association, and dozens of other health
organizations wrote to Congress earlier this year warning that “As temperatures rise, more
Americans will be exposed to conditions that can result in illness and death due to respiratory
illness, heat- and weather-related stress and disease carried by insects. These health issues are
likely to have the greatest impact on our most vulnerable communities, including children, older
adults, those with serious health conditions and the most economically disadvama\ged.”2

Military Jeaders have recognized that the impacts of global warming threaten our nation’s overall
security by putting at risk our public health, economic stability, and national security. It is an

2 Letter from the American Academy of Pediatrics et al., November 18, 2010 {attached).
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urgent and growing crisis that must be addressed. Fortunately, the solution to this crisis—a clean
energy future—will also help rebuild our economy while providing energy security, a vital
component of national security.

Energy Independence and National Security

America's dependence on oil is a threat to our national security and our economy. Growing
demand and shrinking domestic production means America is importing more and more oil each
year - much of it from the world's most unfriendly or unstable regions. The United States spends
nearly $1 billion a day on foreign oil. That’s more than $200,000 per minute -- $13 million per
hour-—of American dollars flowing to fuel foreign economies, not our own. Much of this
national treasure is feeding hostile regimes directly or indirectly. And our excessive dependence
on oil drives up global oil prices, enriching Iran by an extra $100 million per year.

Adding insult to injury, burning oil exacerbates global warming, which military and intelligence
experts including the Pentagon, the State Department, and the CIA recognize poses serious
environmental, social, political and military risks. Climate change is often cited as a “threat
multiplier,” adding new layers of instability to already unstable scenarios—Ilike food shortages or
population migration.

In 2009, the CNA Military Advisory Board concluded that “overdependence on imported oil—
by the U.S. and other nations—tethers America to unstable and hostile regimes, subverts foreign
policy goals, and requires the U.S. to stretch its military presence across the globe.” As such, a
“major shift in energy policy and practice is required.”

That major policy shift will mean breaking our addiction to oil. With only three percent of
known oil reserves, we cannot drill or import our way to energy independence. The only real
solution is to reduce our demand for oil and therefore the economic and security risks of
dependence on imports. It starts with increasing the efficiency of our cars and trucks, and
developing more renewable sources of energy.

Clean Energy and Economic Security

We have an opportunity to become the leaders of the new energy economy, and capture the jobs
that will come with it, but only if we take decisive action now. The race has already begun and
China and Germany and India aren’t waiting for us to overcome political gridlock. They are
barreling ahead building the energy economy of the future. For example, in 2009, China
announced a plan to invest $738 billion in clean energy over the next decade, while the U.S. still
has no long-term clean energy strategy.”

According to Bloomberg New Energy Finance, China is currently ranked number one in clean
energy asset investment and last year outspent the US nearly three to one on new build
renewable energy projects (see graph below):

® http://www businessweek com/news/2010-07-20/china-may-spend-738-billion-on-clean-energy-projects.htm
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investment in Clean Energy New Builds
{source Mew Energy Finance}
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If we continue to delay our own commitment to the clean energy economy, the U.S, will lose its
competitive position in global markets for products that were originally developed here. Instead
of leading the clean energy market, we will lurch from dependence on foreign oil to dependence
on foreign solar energy modules.

This is not due to a lack of domestic renewable energy resources. We have abundant wind, solar,
and bicenergy potential. What we lack is a coherent policy. Trillions of investment dollars are
waiting on the sidelines. These dollars will be invested once there are clear signals about the
clean energy future. These clear signals can be provided by Clean Air Act standards, strong
domestic Renewable Energy and Energy Efficiency Standards (RES, EERS), and federal support
for efficiency standards and codes. Energy efficiency alone can reduce our nation’s energy bill
$1.2 trillion by 2020 while creating almost 1 million new jobs, according to McKinsey and
Company. And a report released by the Blue Green Alliance (RGA) and the Renewable Energy
Policy Project showed that a 10-year effort to introduce 185,000 megawatts of renewables — the
rough equivalent of a 15 percent RES — had the potential to create 850,000 jobs with $160 billion
of investments in manufacturing.

How Do We Get There?

The failure to complete a comprehensive clean energy and climate bill means we must
effectively use the tools in hand to cut emissions and drive clean energy investment while
continuing to press for legislation to enhance these tools and make them more comprehensive.

Despite setbacks in Congress, the administration has taken important steps to address global
warming upon which we can build. Since taking office less than two years ago, President Obama
laid the groundwork for a clean energy economy that will make America more prosperous and
secure while dramatically reducing emissions of carbon dioxide, methane, and other greenhouse
gases that are warming the planet.
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The administration has taken many significant actions, using its authority to improve the gas
mileage and cut the emissions of new cars and trucks; bring down the cost of highly insulated
windows; promote renewable energy such as wind and solar; and foster energy efficiency. Each
of these steps will lower energy costs and cut carbon emissions either directly or by reducing the
need for the electricity production that is responsible for more than a third of our nation’s
greenhouse gases.

Taken together, these administrative actions are set to cut carbon emissions in the United States
by hundreds of millions of tons per year over the next two decades. Clearly, they are no
substitute for the legislation we need to help reduce our national carbon footprint and drive
investment in clean energy. They are, however, an important start.

Exercising Administrative Authority

As we look for new opportunities to pass climate and clean energy legislation, we need to use —
and defend — the laws already on the books — principally the Clean Air Act — that direct the
executive branch to curb dangerous pollution and move us to a cleaner energy future.

In 2007, in a landmark case brought by states and environmental organization, the U.S. Supreme
Court ruled that carbon dioxide and other greenhouse gases are “air pollutants” and must be
curbed under the Clean Air Act if the Environmental Protection Agency (EPA) determines,
based on the science, that they endanger public health or welfare. In December 2009, after an
exhaustive science-based analysis, the EPA found that emissions of carbon dioxide, methane,
and four other greenhouse gases are reasonably anticipated to endanger both the health and
welfare of current and future generations.

The Clean Air Act is a genuine American success story and one of the most effective tools in
U.S. history for protecting public health. It has sharply reduced pollution from automobiles,
industrial smokestacks, utility plants and major sources of toxic chemicals and particulate matter
since its passage in 1970. The law has saved tens of thousands of lives each year by reducing
harmful pollutants that cause or contribute to asthma, emphysema, heart disease and other
potentially lethal respiratory ailments. In economic terms, the Clean Air Act has saved tens of
trillions of dollars by keeping Americans out of hospitals and in schools and on the job. And it
has helped create new industries and green jobs that annually generate billions of dollars in
revenue.

Building on this success story, the EPA has already taken several steps to begin reducing carbon
emissions through the Clean Air Act, beginning with motor vehicles. In future steps, the EPA
needs to address the carbon pollution of the nation’s electric power plants and other big
industries.

Feeding Our Fuel Tanks and Minding Our Tailpipes
Our cars and trucks make up a majority of the transportation sector, which is responsible for 27

percent of carbon emissions in the United States. We can cut those emissions by 80 percent by
2050 by using cleaner and more fuel-efficient vehicles, improving public transit, and designing
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communities that reflect the way people choose to live, work, and shop.

In April of this year, the EPA and the National Highway Traffic Safety Administration (NHTSA)
issued a clean car standard that requires new cars and light trucks to cut their carbon emissions
30 percent compared to vehicles.of just a few years ago, and get on average 35.5 miles per gallon
of gas by 2016. These standards build on California’s landmark clean car law. This measure will
cut carbon emissions by nearly 1 billion tons over the lifetime of the cars produced under the
standards, while saving some 75 bitlion gallons of oil. That will save an average of $3,000 for
each car owner, reduce our need for imported oil, and make a down payment on the carbon
reductions we need to turn back climate change. But we need to go even further and set a goal of
60 miles per gallon for passenger cars by 2025.

By next July 2011, the EPA and the NHTSA plan to issue similar carbon pollution and fuel
economy standards for new medium- and heavy-weight commercial trucks and buses, beginning
with model year 2014,

The standards are expected to cut carbon emissions by a total of 250 million tons—saving more
than 21 billion gallons of fuel—over the life of the vehicles produced during the first five years
of the program.

Taking Stock of Industrial Carbon Emissions

More than half of the carbon dioxide, methane and other greenhouse gases generated in this
country come from about 10,000 large coal-fired power plants, refineries, cement makers, and
other industrial users of large amounts of fossil fuels.

In 2007 Congress directed EPA to require large facilities to monitor and report that pollution.
Last January, the EPA began requiring owners of these facilities to document their greenhouse
gas emissions. Beginning early next year, we will have the first annual, facility-level picture of
our country’s heat-trapping pollution.

This will provide a national inventory of industrial greenhouse gas emission levels—a tool that
can be used by businesses and the EPA—to help determine how to reduce those pollutants cost
effectively.

Also, beginning in January 2011, the largest new and expanded facilities will have to show that
they are using the best available and affordable technology to reduce greenhouse gas emissions.
For the first half of the year, this measure will apply only to new and expanded facilities that are
already required to use best technology to reduce emissions of other air pollutants, such as sulfur
dioxide, and that will also increase their yearly output of greenhouse gases by 75,000 tons or
more.

Beginning niext July, the same must be shown for any new facility that will kick out 100,000 tons
or more in greenhouse gases per year, or any expanded existing facilities that will increase their
annual greenhouse gas emissions by 75,000 tons or more.
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These are first steps toward treating greenhouse gases like the destructive pollutants they are,
identifying the sources of those pollutants, and, eventually, enforcing limits on them. EPA needs
to build on this beginning by setting national performance standards for both new and existing
power plants and other industrial categories that contribute most to our country’s carbon
pollution.

Repowering with Renewable Energy

America needs to accelerate the transition of its power generation system to clean and
homegrown renewable electricity that we can harness from the sun, wind and other renewable
resources. An immediate step Congress should take to help this transition is extending the
Treasury Grant Program (TGP) for renewable electricity projects. Congress should also enact a
Renewable Electricity Standard (RES) to support the transition over the longer term.

The TGP, also called the “Section 1603 Program,” has been critical to the continued construction
of renewable electricity projects across the country during the recession. The program
unfortunately expires at the end of this year. Congress enacted the TGP as an alternative to the
Section 48 federal renewable investment tax credit, which become essentially worthless to
businesses as a result of the recession. According to a Lawrence Berkeley National Laboratory
study released earlier this year, the TGP may have enabled as much as 2,400 MW of wind power
projects (equivalent to about 5 power plants), which is estimated to have supported over 55,000
jobs. The economic factors that led to problems with the Section 48 tax credits are still present,
so it is critical that Congress extend the TGP for two years.

An RES, which requires electricity providers to supply a minimum percentage of the power they
sell from renewable resources, is essential to cleaning up our power generation sector. The
standard would also save consumers money on their energy bills and create clean energy jobs.
According to an analysis by the Union of Concerned Scientists, a 20 percent by 2020 RES would
achieve $31.8 billion in cumulative savings by 2030 and generate 185,000 jobs by 2020.
Congress should enact an RES that requires electricity providers to supply 20 percent of their
power from renewablc resources by 2020, and 25 percent by 2025.

Building Better Light Bulbs, Windows, and Motors

Residential and commercial buildings account for roughly 40 percent of the nation’s energy use,
70 percent of national electricity consumption, and-—through the coal-fired generators that
produce half of our electricity—a huge share of the country’s carbon emissions.

In order to reduce demand for electricity and directly shave our carbon footprint, the
administration, through the U.S. Department of Energy (DOE), has issued new standards aimed
at improving the efficiency of the equipment we use in our daily lives at home and on the job.
This program was established by Congress in the 1970s in recognition of well-documented
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market barriers to cost-effective energy efficiency and it is paying large dividends in reduced
energy costs and air pollution.

In May of this year, the DOE instituted a program to link builders, architects, renovators, and
other high-volume buyers of windows directly to more than 40 suppliers of energy-efficient
windows, The program gives these buyers the advantages of volume pricing, helping to bring
down the windows’ cost—the main barrier to using energy-efficient windows. New highly-
insulating windows can reduce heat loss by up to 40 percent, saving on heating bills and keeping
homes cooler in summer, therefore also reducing air conditioning costs.

The DOE has set a new residential water heater standard. Encouraging heat pump technology,
which saves up to 50 percent on energy use when compared to conventional water heaters, the
standard will cut carbon dioxide emissions by 160 million tons and save consumers $10 billion
in energy use over the next 30 years.

In August, NRDC and other energy efficiency advocates negotiated an agreement with major
appliance manufacturers belonging to the Association of Home Appliance Manufacturers
(AHAM) on new, more stringent energy efficiency standards for home appliances. Products
mecting the new standards will cut the typical household’s electricity use by 6 percent, saving
consumers nearly $30 billion in electricity costs for products purchased by 2030, according to an
analysis by the American Council for an Energy-Efficient Economy. The DOE estimates that his
agreement could reduce carbon dioxide emissions by 550 million tons over the same period,
while saving enough energy to power 4 out of every 10 homes in the country for a year.

Owners of manufactured housing (modular homes and the like) typically pay $1,600 for
clectricity and gas each year. Over 30 years, the total bill for those utility costs will likely equal
the cost of the home itself. In February, the DOE began developing standards aimed at
improving the energy efficiency of such homes, which are becoming increasingly popular in
retirement communities. Because they are built in factories under controlled conditions, small
improvements in building design and construction process can make a big difference in the
overall energy efficiency of manufactured homes, thereby capturing the vast potential for
reducing energy use.

In March, the DOE established minimum efficiency standards for small—1/4 horsepower to 3
horsepower——electric motors, used in a multitude of applications on common equipment ranging
from air conditioners and refrigerators to air compressors and drills. The new standards apply to
all electric motors—domestic or imports—sold in this country after March 2015. The efficiency
gains will cut carbon emissions by 112 million tons between 2015 and 2045, as much as 25
million cars produce in one year. By 2045, these standards will eliminate the need for cight new
250-megawatt power plants.

In addition, President Obama has directed federal agencies to walk the talk. In October 2009, the
President ordered federal agencies to set specific sustainability goals. Last January, on the basis
of those plans, he committed the federal government to cutting its carbon emissions 28 percent
by 2020. Beginning that year, all new federal buildings must produce as much energy as they use
through cogeneration, solar panels, heat recapture, and other means. Obama has also directed all
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federal agencies to reduce carbon emissions from indirect sources such as employee commuting
and travel by 13 percent by 2020. ’

Building the Clean Energy Economy

These are encouraging measures, and provide a roadmap for how we can take America forward
into a clean energy future. But they are incomplete. Further progress over the next few years is
critical if we are going to win the international race.

But it’s not the policies alone that matter. There is a deeper question that will determine our
success or failure as a nation. We have a choice to make, a choice whether we believe America
can no longer lead, and must only follow. Ibelieve we can lead. 1 believe success depends on
rejecting those voices wedded to the status quo and a policy of denial.

We cannot let the naysayers stand in the way of EPA doing its job to clean up air pollution,
setting higher efficiency standards, and choosing renewable energy over the dirty fossil fuels of
the past.

We must reject the pessimists who think America’s ability to innovate is over. Ibelieve America
can unlock the clean energy promise of tomorrow, and I know the American public is looking to
its leaders to help make that promise a reality, to once again believe in America’s ability to
deliver a strong economy and breathable air; to have good local jobs and healthy communities; to
create domestically produced, cleaner, safer energy; to move forwards, not backwards.
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Mr. MARKEY. I thank you so much for that incredible statement
that you made. In a lot of ways, we are going to be challenged,
from the end of this hearing on, for 2 years to ensure that this vi-
sion of what our country can become remains in front of the Amer-
ican people. Because ultimately as you are saying, what we need
to do is to inject Darwinian paranoia, inducing competition into the
energy marketplace.

We have to make sure that the energy giants, just as the tele-
communications giants, feel the threat of smaller, more nimble,
more cost-efficient ways of communicating or generating electricity,
generating energy generally, to enter into this marketplace.

And that is ultimately what the Waxman-Markey bill is intended
to accomplish. It was modeled on the telecommunications laws of
the 1990s. I happened to be the chairman of the committee that
passed them, and it turned that into a different reality. And as you
are saying, Wang Digital, and many other large companies that
were household names no longer exist because they did not under-
stand the change that was taking place. They did not have to go
out of business, but they did not evolve. They did not see this fu-
ture.

I think that the attitude that the coal companies have, the atti-
tude that the oil companies have, is that they can stop progress in-
definitely. But I don’t believe they are right. I do believe there is
a green generation out there in the same way that there was a suf-
fragette movement that rose up to get the vote for women, and the
same way that the young people went south to be part of the move-
ment to bring the vote to disenfranchised African Americans in the
South. There is a new green generation out here. And as each year
goes by, they are going to be pressing for the change that has to
take place, and I do think it is going to happen.

So I am still an optimist, as I know you are. We know that this
is inevitable. We know that this change has to take place. But it
will take place, because technology always triumphs.

And the question for America, from my perspective, is not wheth-
er or not technology is going to triumph, but whether America will
be the country that is number one, looking over its shoulder at
number two and three in the world. Or, are we just importing
things that say “made in China,” “made in Germany, “made in
India, “made in Brazil,” made in countries all over the word?

But we decided, because of the oil and coal industry, that we are
going to tie the hands of entrepreneurs, our venture capitalists, our
young people, to be able to be the global leaders. That is the chal-
lenge.

And what this hearing, this last hearing of the Select Committee
on Energy Independence and Global Warming, needed ultimately
was this kind of inspirational vision which you give us, Mr. Ken-
nedy, of what the future can be, and will be, because we are going
to make it our future. Each and every revolution has taken years
to happen, but at the end of the day, I think truth does triumph.

So if you can—and I would ask you to just relate to—a little bit
about this vision that you laid out for us and what happened in the
Gulf of Mexico this spring and summer in terms of the two alter-
native paths that our country can travel over the next generation.
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Mr. KENNEDY. Well, the two are connected. And actually, what
people need to understand is this is part of the cost of oil, the same
way that the Gulf War is part of the cause of our addiction to oil.

You know, and the Bush administration, the most recent Bush
administration was kind of coy about this not being an oil war. The
original Bush administration was not coy. They said—in fact, they
had to explain to the American people why are we going to war to
stop Iraq, one dictatorship, from invading Kuwait, another dictator-
ship? Why is that a concern of the American people? And he prof-
fered at that time what he called the Bush Doctrine, which was
that the United States had a right to intervene in the affairs, the
sovereign affairs of other countries, to protect the vital interests of
our oil lines. So that was the justification for that war.

And the second Gulf War, which we are now still involved in,
grew out of the failure of Saddam Hussein to obey the treaties from
the first Gulf War.

So clearly this is a cost of oil. But it is not the only cost of oil.
And I said, you know, I will refer you again to Terry Tamminen’s
book, “Lives Per Gallon,” where he—Terry Tamminen just stepped
down as head of California EPA, and he scrupulously, meticulously
inventories the vast raft of subsidies that we hand over to the oil
industry every year. And they include crop damage, they include
human health damage, the cost of all that. They include the direct
Federal subsidies, like the oil depletion allowance, which is about
$5 billion a year, but also all these indirect subsidies. And among
those are the cost to our country of the Gulf oil spill. And it is hard
to even calculate what that cost will be.

We are finding now that—yesterday there was an announcement
that seafood from the Gulf is in fact contaminated with dangerous
levels of hydrocarbon. The government has tried to gloss over this
fact by doing tests which are smell tests, you know, to try to smell
hydrocarbons in the fish. Of course you can’t do that. And the con-
sumers in the Gulf have been saying, Wait a minute. We want to
know more than just the smell test. Well, now a number of groups
have gone out, including NOAA, and done these tests and found
out there are high levels of contamination in fish from all over the
Gulf. So that is going to be part of the legacy of the oil industry
to our country.

Let me just talk about some of the subsidies of coal. The Na-
tional Academy of Sciences in August of last year, and the National
Research Council, both research arms of the Federal Government,
completed a 10-year study where they found that every freshwater
fish in the United States is now contaminated with mercury. Well,
that is a cost of coal to our country. When coal says, Oh, we are
only 11 cents a kilowatt hour, they are not telling you that every
fish in our country is now contaminated with mercury.

If you go to EPA’s Web site, there are two studies on there, one
by the Harvard School of Public Health that says that ozone and
particulate emissions from coal-burning power plants kill 60 mil-
lion Americans every year. That is 20 times the number of people
who were killed in the World Trade Center attacks, but not just
once, year after year after year. And that is part of the cost of coal.
A million asthma attacks, a million lost workdays.
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Another more recent study on EPA’s Web site estimates the cost
of ozones and particulates to the public health system in this coun-
try to be $156 billion a year. You have got people out there com-
plaining about the cost of ObamaCare. Well, if you want to elimi-
nate all the costs of national healthcare in this country, just get rid
of ozone and particulates from coal-burning power plants. That is
$156 billion a year. You have got acid rain.

You know, I live 2 hours south of the Adirondacks. I take my
kids fishing and camping and kayaking and swimming up there
and recreating. The oldest protected wilderness on the face of the
Earth has been protected forever as wild since 1988. One-fifth of
the lakes in the Adirondacks is now sterilized from acid rain. That
is the cost of coal, which has also destroyed the forest cover from
the high peaks of the Appalachians, from Georgia to northern Que-
bec.

If you fly over the Appalachians today, you will see a national
disgrace. I flew over, not long ago, the Cumberland Plateau. We are
literally cutting down the Appalachian Mountains. During the
Bush administration, we flattened 1.4 million acres, an area larger
than the State of Delaware. We have buried 2,000 miles of rivers
and streams, according to EPA. We have cut down 500 of the larg-
est mountains in West Virginia, these historic landscapes where
Daniel Boone and Davy Crockett roamed. Well, these were all parts
of the cost of coal that they don’t tell you about when they say it
is only 11 cents a kilowatt hour.

If you really added up the price of coal, you would find that it
was the most catastrophically expensive method ever devised to
boil a pot of water. And we can do it a lot cheaper with solar and
wind, and we can keep our country healthy and we can keep it
independent, and we can create a lot more jobs.

Mr. MARKEY. So let’s move to solar and wind, if we could. Every-
body knows that there is a Moore’s law for semiconductors, and it
told us that today’s iPhones would be more powerful than the last
generation’s supercomputers. But there is also a Moore’s law for
solar photovoltaics as well. Every time deployment of solar
photovoltaics doubles, the cost of solar falls by 18 percent. So you
can see, going back to 1978 when it was $5 a kilowatt hour, as pro-
duction globally doubled we are now down to maybe 23, 24 cents
a kilowatt hour, but on this track to ultimately, by the year 2020,
have it be competitive with coal, because the marketplace works.

Over the last 2 years, the cost of solar has dropped by 50 per-
cent, 5-0 percent, in 2 years, and the industry expects it to drop
by another 50 percent over the next few years. So the markets play
a huge role in this phenomenon, because Moore’s law is not an
independent law of physics; but it rests on the role of markets, be-
cause without a vibrant market into which you sell integrated cir-
cuits, the shape of the performance curve would look very different.
And so that is the same thing that is true for solar. It is the mar-
ketplace that creates the incentive for the physics to have the
breakthroughs that then reduce the cost.

Could you expand now a little bit on your own personal experi-
ence, using the companies that you work with or other observations
that kind of reflect this reality in terms of what is happening out
in the marketplace?
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Mr. KENNEDY. I mean, kind of the collateral accessory that I
would add to that is that the country that creates the infrastruc-
ture for solar or for wind is going to own the technologies that the
rest of the world wants to buy.

And you look at Germany which now has the largest deploy-
ment—Germany has solar because it was one of the first ones to
develop feed-in tariffs for solar. And Germany has the largest de-
ployment in the world of solar, but it has less sunlight than Alas-
ka.

I just came back from China. And When you go into—I toured
all the major solar photovoltaic plants in China, which is now a
Chinese industry. The interesting thing was they are using Amer-
ican infrastructure in their factories. Their furnaces are made by
GT Solar, which you and I talked about before, which is a New
Hampshire union company. And they have dozens of them in every
factory. Their fusion furnaces are made by Dispatch, which is a
Minnesota company. And those are technologies that were devel-
oped at a time when they were encouraging solar through rational
policies from the Federal Government. We had companies all over
this country that were developing new ways of creating solar. And
a lot of those are still viable, they are still the marketplace leaders.

But in the last 8 years, you have seen Germany take over that.
So about three-quarters of the infrastructure in these Chinese
plants is German-made. And Germany is now losing its lead be-
cause the Chinese are so aggressively moving forward. The Chinese
have committed, as you know, $738 billion. They are spending
three times what we are right now. They are going to increase
their wind deployment over the next 5 years by 20,000 percent.
They are increasing their solar deployment by 1,200 percent. They
see this as the arms race of the future. They know whoever con-
trols this industry is going to be the winner on the world economic
stage. And they are moving aggressively to do it, and we are sitting
on our hands over here.

But now a lot of that original technology, that innovation tech-
nology is being developed in China. All the major research labs are
moving to China. They are going to own that technology.

So what I am saying is the country that creates the infrastruc-
ture—when I was a little boy, I went to Europe with my father in
the 1960s. Everybody wanted to own an American car because we
made the best cars in the world. Everybody wanted an American
car. They had contempt for their own cars and they all wanted an
American car. Why is that? Because we built a national highway
system. We built the infrastructure that made—you know, building
cars and a marketplace for those cars right here at home, some-
thing that was advantageous for local industries. So we owned the
automobile industry. We developed all of the modern innovations
for the automobile industry here in this country. And we sold them
later to the Japanese, et cetera, as they improved their infrastruc-
ture.

But the countries that have the infrastructure—and what that
means today when it comes to solar, when it comes to wind, it
means the rational economic incentive system that encourages or
incentivizes the quick adaptation, the rapid adaptation of wind and
solar. Whoever has the best legal infrastructure and incentive and
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marketplace infrastructures for quick adaptation is also going to be
the nation that owns the technologies that they are going to be sell-
ing to the rest of the world, because that is part of the industry.

The CHAIRMAN. So here is what I would ask then, Mr. Kennedy.
Let us have you give us the last word for the Select Committee on
Energy Independence and Global Warming. What is it that you
want this committee, this Congress to know.

Mr. KENNEDY. The Republicans now control Congress. A lot of
them talk about free-market capitalism. And I have said for many
years, the free market is something that will give us the advantage
in these areas. But the marketplace is not a god. It is a tool. It is
like a hammer. You wouldn’t worship a hammer. You would use it
to build something that was good for your children.

And what we have to do is build marketplace incentives that cre-
ate competition and create that ferment and incentivize. The mar-
ket is an economic engine, but it has to be harnessed to a social
purpose. And the social purpose in this case would be what do we
want as a country. We want energy independence. We want na-
tional security. We want economic independence and we want pros-
perity. How do we do that? We create it by creating rational mar-
ket incentives that encourage people to invest in solar and wind,
which is economic independence, which is going to create local jobs,
which is going to use local resources, rather than having to get our
resources from the Gulf. So I would say that would be the best fu-
ture for our country, to live up to the values that we have espoused
since the beginning of our history.

The CHAIRMAN. Thank you, Mr. Kennedy. And thank you for
your eloquence and thank you for your continued commitment to
raising the profile of this issue so that Congress, the States, indi-
viduals, take the action which we need. The politics may have
changed, but the problems have not changed. We have to continue
to work to make sure that we solve the problems that you have
brought before our committee.

Since this select committee was created 4 years ago, we have im-
ported $1.3 trillion of oil into our country. It represents about half
of America’s trade deficit and it goes largely to countries that are
not our friends. The Chinese have announced that they are going
to spend $750 billion over the next 10 years on solar and wind and
developing that as an economic engine of growth.

In the 1960s, we had the space race. Now we have a jobs race.
Who will, which country will control these jobs, this manufacturing
sector? The United States cannot sit on the sidelines. The price of
a gallon of gas is going back up to $4 a gallon. It is inevitable. And
when that happens, consumers in America are going to turn to
Congress once again and say, What were you people doing? Why
didn’t you put something in place that can break our dependence
on OPEC’s ability to tip us upside down at the gas pump and make
us pay this $4 or $5 again?

And ultimately, it will be the green generation that is following
on this generation of politicians, and they are going to ask the
question, Why didn’t you protect this one planet that we have?
Why didnt you wunderstand the interrelationship, the
interconnectivity of all people on the planet?
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That is what this select committee has tried to do over the last
4 years, to raise these issues, to show how they are all inter-
connected, how it all goes to our national security, our economic se-
curity, our environmental security and how ultimately it is a moral
issue. God created this planet. Our responsibility is to pass it on
better than we found it. Maybe just a small bit better, but better
than we found it be.

And right now, the baby boomers, this generation of political
leaders, has failed. They have failed all subsequent generations. So
we cannot stop. We have a responsibility to stand up to, to fight
these interests that want to keep us addicted to fuels which harm
our environment, harm our national security, and harm our ability
to create a new generation of jobs for American workers.

That is my personal commitment. That is what I am going to be
doing for the rest of my career here in Congress and for the rest
of my life. And I am going to join with you, Mr. Kennedy, and mil-
lions of others out there who are committed to this same cause.

I thank you for your great service to our country and I thank all
of you who have helped us over the last 4 years to create this in-
credible record, led by Speaker Pelosi who made this her flagship
issue 4 years ago. And 35 miles per gallon as an average fuel econ-
omy was considered to be impossible in January of 2007. Now peo-
ple realize that it might be the best thing that can happen eco-
nomically for General Motors or Nissan or all of these companies
that are in this electric car revolution.

The same thing is going to happen in every area of American eco-
nomic competitiveness once we get the right market-based incen-
tives on the book. I thank everybody for everything they have done
to help us, the staff especially, over the last 4 years. With that, this
hearing is adjourned.

[Whereupon, at 2:10 p.m., the committee was adjourned.]
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Energy Independence and Global Warming

December 3, 2010
Dear Select Committee,

Thank you very much for the opportunity to respond on the record to additional questions,
submitted from the Minority. In particular, the nature of the questions shows clearly the
challenges in dealing with the unavoidable consequences of climate change, and the continued
misunderstanding and misrepresentation of science from some members of Congress, and 1
appreciate the ability to respond in the hopes that this kind of misunderstanding and
misrepresentation will end.

Questions from the Minority:

1) You state, “If we act to slow climate change, and the impacts turn out to be less severe
than we predict, we will still have reduced our emissions of pollutants.” At what cost is
this acceptable? Is it worth an aggregate income loss in the US of $6.8 trillion from 2009
to 20297 Is it worth job losses of nearly 3 million manufacturing jobs in 2029? [Source of
numbers: Heritage Foundation]

You stipulate a number and ask how I can justify it. I reject the stipulation: This guestion implies
that any “act” to slow climate change will lead to these costs. These particular numbers come
from a partisan organization, not an independent source or an academic source or a peer-
reviewed source. I therefore reject the strawman argument “is it worth job losses of xxx” when
“xxx” is an assumption not supported by evidence.

Moreover, there are many policy decisions that can be made that are low cost that would still
slow the rate of climate change and reduce the ultimate social, economic, and environmental
damages to the United States. Your job as policymakers is not to reject all action, bit to identify
the proper action and the weigh the relative costs and benefits. Please look at all the economic
assessments of the costs and benefits of climate responses, not just those that favor one
ideological point of view.

2) How can you talk about green jobs as a way to boost our economy in light of the colossal
Jailures in Europe, where:
o Each green job in Spain cost 2.2 jobs elsewhere in the economy;

654 13th Street, Preservation Park, Oakland, California 84612, U.S.A.
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e FEach green job in Italy cost 6.9 jobs in the industrial sector and 4.8 jobs across
the entire economy.

Thank you for the opportunity to address these claims, made in one witness's written testimony
and in a question at the actual Hearing. It appears that these numbers are wrong and have
previously been discredited. In particular, the US Department of Energy and independent
academic analysts have rejected these numbers:

The Department of Energy's National Renewable Energy Laboratory stated
(bttp://www nrel.gov/docs/fy090511/4626 1 .pdf#page=4) that the Spanish study

“represents a significant divergence from traditional methodologies used to estimate
employment impacts from renewable energy. In fact, the methodology does not reflect an
employment impact analysis. Accordingly, the primary conclusion made by the authors
- policy support of renewable energy results in net job losses -- is not supported by
their work." [Emphasis added.]

The paper further concluded that experience from Spain, even if the numbers had been right,
would not necessarily apply in the United States — indeed, it would behoove Congress to set
policies that learn from mistakes made elsewhere:

“The recent report from King Juan Carlos University deviates from the traditional
research methodologies used to estimate jobs impacts. In addition, it lacks transparency
and supporting statistics, and fails to compare RE technologies with comparable energy
industry metrics. It also fails to account for important issues such as the role of
government in emerging markets, the success of RE exports in Spain, and the fact that
induced economic impacts can be attributed to RE deployment. Finally, differences in
policy are significant enough that the results of analysis conducted in the Spanish
context are not likely to be indicative of workforce impacts in the United States or other
countries.”

Finally, an analysis from the Wall Street Journal also suggested that these numbers are not
appropriate. The WSJ's Keith Johnson challenged the results in a piece on March 30, 2009, as
did an analysis by Professor James Heintz from the University of Massachusetts, Argherst.

I understand why these numbers are attractive to some members of Congress and some
conservative interest groups: they suggest that the costs of action to address climate change may
be higher than the costs of inaction. Unfortunately, it appears that the numbers quoted above are
wrong — the product of misleading analysis, incorrect methods and studies, and ideology rather
than indcpendent assessment.
654 13th Street, Preservation Park, Qakland, California 94612, U.8.A.
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3) You say that, “In fact, it appears that many of our estimates of the rate of climate change
have been too low, not too high, and climate changes are happening faster than
expected.” So what you're admitting here is that your history of predicting climate
change has been consistently wrong. Why should we believe you have it right now?

This question shows a clear misunderstanding of climate science, the nature of uncertainty,
and science in general. Science evolves as we learn more, and in fact, the history of climate
science is remarkably consistent — over thirty years of intensive science has only
strengthened the evidence for growing, dangerous, anthropogenic climate change. Despite
the best efforts of scientists to disprove or weaken the science arguments around climate
change, skeptics and deniers have both failed to shake the science, as my written testimony
says, and they have failed miserably to produce any alternative explanation that fits our
understanding of basic science, actual observations, and mathematical and computer
modeling.

When our best understanding of the nature of climate science improves, and when that
science suggests that climate forecasts (not “predictions”) show accelerating climate change,
it is irresponsible to ignore the science (which says things are worse than we expect) and
argue that the improvements in our understanding are a reason for inaction. When we learn
new information about the worsening illness of a medical patient or when new information
says that illness is worse than we expected, is the proper response to ignore the doctors and
the science? No, it is to accelerate efforts. We will constantly be improving and refining our
information about climate change. It is the job of Congress, as policymakers, to take the best
information and make policy, not to pretend that changes in the information or inevitable
uncertainties are reasons for inaction. The scientific community has long argued that
despite uncertainties, enough information is available for policy makers to take actions.
If new information later suggests changes in policy, later policymakers will be responsible
for taking that into account.

4y You make assertions based on computer models of the climate that cannot be validated,
and in fact, have been shown to be flawed in peer-reviewed literature. Dr. Gerald
Dickens, of Rice University says that “In a nutshell, theoretical models cannor explain
what we observe in the geological record,” and “There appears to be something
Jundamentally wrong with the way temperature and carbon are linked in climate
models.” This was published in Nature Geoscience last vear. Why should we bef our
future on your computer models?

The first sentence is false. Computer models of the climate are well validated and supported by
overwhelming peer-reviewed literature. This question misrepresents the science, selectively
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quotes from a single paper, and sets up another “straw man argument:” the “peer-reviewed
literature” is massive and in line with the conclusions presented in my written and oral
testimony. You are misrepresenting the conclusions of the work by Dr. Dickens, who was
addressing paleoclimatic records from 55 million years ago, and feedback mechanisms that are
already including in current climate models. The question of the relative effects of natural
climate forcings and human forcings in previous periods and the current period is extensively
addressed by hundreds, if not thousands, of peer-reviewed scientific papers. Indeed, the “peer-
reviewed literature” is the basis for the fact that every single national and international scientific
organization of any note supports the conclusions of the climate community. The “straw man”
argument that we are betting the future on computer models should be rejecting. It is equally
likely — in fact more likely given what the science tells us — that if Congress continues to fail to
act on greenhouse gas emissions, you are “betting the future” by ignoring the science.

S) Given your support for adaptation efforts, which include an acknowledgment of the
vulnerabilities of the Californian coast and population to sea-level rise, do you concur
with Dr. Green’s proposals, which include phasing out the subsidization of climate risk-
taking, privatizarion of the nation’s drinking water supply, and establishing market
pricing of infrastructure?

The argument that we must improve our ability to adapt to unavoidable climate change is made
in my own written testimony. We must certainly reduce vulnerabilities to sea-level rise and many
other aspects of unavoidable climate change that will result from Congress’s failure years ago to
work to reduce emissions of greenhouse gases. One possible tool is improved market pricing of
certain resources and infrastructure, and I agree that these can be very useful approaches if
properly applied. The argument of Dr. Green for privatizing the nation’s drinking water supply
is, however, an ideological and ill-conceived and poorly thought-out proposal, and I disagree
with it. My own work is focused on water resources, including many publications on the pros
and cons of private water systems (these are listed in my publications list on my CV, submitted
with my original written testimony). That work concludes that there is no valid argument for
privatizing the nation’s water system — indeed, our current water system (approximately 85%
public and municipal systems; 15% private systems) shows clearly no compelling economic,
efficiency, or service quality advantages of private systems over public systems. In addition, the
complete failure of private water systems in the 1800s in the United States is what led directly to
our current public design. Dr. Green, and the organization he works for, routinely and
systematically promotes privatization and free markets for all resources as an ideological
solution, not a solution for which there is factual or analytical support, and I consider his use of
the issue of climate change as an argument for pushing turning national resources over to the
private sector to be disingenuous. Moreover, I find it ironic that Dr. Green in his written
testimony to the Select Committee can on the one hand push for markets for water and other
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resources, while simultaneously rejecting similar markets for carbon and other pollutants. This is
an ideological inconsistency.

1 personally support both appropriate economic tools and approaches such as the elimination of
inappropriate economic signals, smart pricing, and correcting distorting subsidies, as well as the
continued use of government tools such as regulatory methods and financing support under
certain conditions. No single, narrow set of solutions will suffice.

Moreover, Dr. Green’s other major point in his written and oral testimony (that efforts to
mitigate greenhouse gases is a complete waste of time and resources and should not be pursued),
is worse than illogical - it is dangerous. Without efforts to slow greenhouse gas emissions and
reduce the speed and severity of climate change, any efforts to “adapt” will ultimately be
overwhelmed and swamped by increasingly severe consequences and exponentially increasing
economic costs to the United States and its citizens. This approach is like trying to give
medical aid to someone in a burning house without bothering to try to put out the fire.

6) Given that the NAS’ membership is about 2500, why is the NAS letter only signed by 255
members of the Academy, representing about 10%? How many of those who signed
actually have climate-related expertise?

This question shows a gross misunderstanding of the letter and how it was produced, while
simultaneously ignoring the content of the letter. It also suggests ignorance of the official
position of the National Academy of Sciences (as the letter itself clearly notes, the letter is not
the official position of the Academy but the personal opinion of the signatories).

Specifically: not all NAS members were asked to sign. The letter was circulated to a small subset
of National Academy members, over a short period of time — with a focus on those members and
sections with expertise in climatology, hydrology, ecosystems science, biology, geology, and
climate-related fields. Of those asked, the vast majority elected to sign, including more than a
dozen Nobel Laureates.

Finally, if the purpose of the question is to find out if, or imply that, the other 90% of NAS
members do not support the science of climate change, that is false. The position of the National
Academy of Sciences itself is extraordinarily clear in support of the strength of climate science,
as seen in all of the publications and public statements of the Academy, and in the Congressional
testimony of National Academy members and the President of the NAS — all of which are on
record.

Thank you for the opportunity to add these answers to the official record.
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Dr. Peter Gleick
President, Pacific Institute
654 13" Street

Qakland, California 94612
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Richard L. Kauffman Replies to Follow Up Questions from the Select Committee on
Energy Independence and Global Warming Hearing, December 1, 2010

D

2)

3)

4)

5)

In your testimony, you state that lJow-cost Chinese manufacturers of solar panels
are gaining market share. What has caused these costs to be lower in China as
compared to the U.S.?

There are several reasons that Chinese manufacturers have lower cost positions:

-Low cost sources of silicon. Chinese silicon manufacturers have built
plants at lower costs and more quickly than Western suppliers.

-Lower labor costs

-Lower plant and equipment costs

-Access to ample and inexpensive financing for expansion and for
supporting solar projects for customers

What percentage of Levi jeans are manufactured in the U.S.?

Levi Strauss & Co. manufactures jeans in 45 countries around the world including
the US. We sell our products in 110 countries. While the company does not
publicly disclose the exact percentages of individual country manufacturing, the
US percentage is very minimal as is the case with most US apparel
manufacturers.

You link the recent flooding in Pakistan to increased cotton prices — are you
suggesting climate change was responsible for Pakistan’s tragic floods, and thus
responsible for Levi having to pay more for cotton?

Obviously, no one can say that a single weather event is caused by climate
change. 1 believe my testimony was clear on the point that extreme weather
events—which scientists predict will be a consequence of climate change— may
have major impacis on the costs of agricultural commodities.

Do you begrudge the discovery and development of shale gas because the lower
cost of natural gas makes renewable energy more costly?

Not at all. While natural gas finds help energy independence and has lower
carbon content than coal, my point was simply that it made the challenges for
renewables greater. Other countries may not have the benefits of so much natural
gas and therefore will put more emphasis on renewable development, which could
harm the US in a growth industry if it chooses not to participate in the industry’s
development.

Can you explain where the investment climate for renewable energy currently
stands in Europe? Isn’t it the case that once European governments cut back their
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expensive feed-in tariffs and other subsidies, private investment in the renewable
energy sector faltered? Doesn’t this indicate that renewable energy jobs are purely
taxpayer subsidies and not sustainable in the long-term?

In spite of changes in some of the FIT regimes, the investment climate in Europe
is superior to that in the US. First, the FIT regime is a direct payment, based on a
sovereign credit, available to anyone who can fulfill the contract. The support is
not based on tax credits which requires often requires friction costs to attract tax
equity partners; the support is available to retail as well as international investors;
and the system does not require the same degree of project finance complexity
that exists in the US. In addition, European banks lend to projects where US
banks lend much less. The decline in FIT tariffs actually shows how effective the
regimes have been in lowering costs for renewable electricity through the benefits
of scale. Wind and solar generation in Europe are at or are close to grid parity in
several regimes without subsidy.

Isn’t the very nature of venture capitalism to take risks on new technology?
Where’s the capitalism in asking the federal government provide a guaranteed
market?

Venture capitalists are willing to back new technology and have demonstrated
their willingness to do so. The problem is that without scale, it is very difficult
for technological innovation alone to achieve cost-competitiveness in a
commodity industry such as energy. There are many examples where the
government has provided a market for new products, enabling an emerging
technology to get to scale, and thereby achieve self-sustainability. Government
purchases of the KC-135 gave Boeing the scale it needed to develop the 707,
similarly, defense purchases of IT gave the industry the scale it needed to develop
commercial markets sooner and more cheaply.

If clean technology is already the biggest part of the venture capital business, then
why do you need additional government subsidies to further prop up an industry
that doesn’t appear self-sustainable?

As the European example of solar and wind demonstrate, costs of renewable
generation have declined significantly through scale benefits that have resulted
from government support programs to a point where the needed subsidies to
achieve grid parity are modest in several countries. Hence, I do not agree with the
supposition that the industry cannot be self-sustainable after a modest period of
government support. The support the renewable energy industry receives is much
less than the traditional energy business receives, even though the oil, gas and
coal industries have already achieved scale. Moreover, in energy efficiency, we
need to recognize that there are multiple market failures that prevent technology
solutions with a high payback from being adopted. First, utilities have no
incentives to invest in efficiency since they are compensated based on the amount
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of energy they sell. Second, agency problems exist where the building owner and
tenant are often two separate parties. Third, there is a lack of financing available
to fund energy efficiency that prevents energy service companies from making
retrofit investments and new technology companies from offering lease structures.

Are you familiar with the experiences of the Spanish government’s efforts to
subsidize renewable energies over the past several years, and the results of those
efforts? Should the U.S. government look to Spain as a model to imitate?

Yes, [ am familiar with the Spanish government’s efforts and would not suggest
that the US government look to Spain as a model. In contrast to Germany’s
consistent efforts—which has a number of merits which the US could use as a
model—Spain changed the rules of the game abruptly which led to a number of
negative consequences.
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THE SELECT COMMITTEE ON

ENERGY INDEPENDENCE AND GLOBAL WARMING

December 2, 2010
Dr. Green:

Following your appearance in front of the Select Committee on Energy Independence and
Global Warming, members of the committee submitted additional questions for your
attention. I have attached the document with those questions to this email. Due to time
constraints please submit responses by next Friday, December 10®, Responses may
be submitted in electronic form, at sarah.butler@mail.house.gov. Please call with any
questions or concerns.

Sarah Butler

Chief Clerk

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

sarah.butler @mail.house.gov

Questions from the Minority:

1) What environmental benefits would we expect to see if the US drastically reduced
its emissions?

There are several reasons why, in my opinion, the U.S. would realize very few
environmental benefits from even drastic reductions in domestic greenhouse gas
production.

The first reason is that I believe that the risks of climate change have been serially
exaggerated for political reasons. While I believe that climate change is real, and
that it is partly influenced by the greenhouse gases, I believe that the impacts of
such change, which will play out slowly over many decades and centuries are likely
to be modest. As I believe that the overall risk is modest, the potential for gains
Jrom GHG reduction are also modest.

The second reason I believe we would realize little potential benefit is that while it
is true that the U.S. is a major emitter of such gases, the real growth in GHG
emission is taking place in the developing world, which will consume whatever
high-carbon fuels we forego, as is now taking place with U.S. coal, which is being
exported to China as we increasingly prevent its use here. As the New York Times
recently reported, this dynamic perversely increases the total flux of GHG’s to the
atmosphere because in addition to burning the coal, it has to be shipped on diesel
ships half way around the world.
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A third reason I believe there would be little benefit is because it is a fallacy to
think that the U.S. can drastically reduce its emissions, or could endure the cost of
actions attempting to do so. Let’s not forget that Tom Wigley, a scientist with the
National Center for Atmospheric Research, acknowledged that meeting the Kyoto
targets of a 6% reduction in GHG emissions from a 1990 baseline, a target that the
US could not achieve, would have averted only 0.07 C of warming by the year
2050, an amount too small to measure. More recently, Kevin Anderson, Director of
of the UK’s Tyndall Center for Climate Change Research argued that the only way
to reduce global emissions of greenhouse gases enough to forestall predicted
climate change while allowing the developing countries to develop would require
the complete cessation of economic growth in the developed world, to be enforced
through rationing. (Louise Gray, “Cancun climate change summit: scientists call
Jor rationing in developed world” The Telegraph, November 29, 2010)

2) Is mitigation the most cost effective way to combat climate change?

No, I do not believe so. Estimates of mitigation costs in the United States are
between 1% and 3% of GDP. I have read more than a few such studies, and am
inclined to believe more in the high end than the low: the only people pushing low-
end claims are those pursuing climate policies. U.S. GDP growth is already
insufficient for economic recovery from the recent financial crisis. Deducting
another 3% would be, I believe, deeply irresponsible. A superior response, I believe,
would be to increase people’s adaptive capabilities both here and abroad. That
would best be done through the elimination of risk subsidies, proper pricing of
climatic risks to infrastructure, the institution of property rights and the rule of law
in countries that lack such institutions, and other measures I outlined in “Climate
Change: The Resilience Option,” a policy study that I submitted to the record as
part of my testimony.

3) You state that you believe climate change is real, but only poses a modest threat.
Can you explain the basis for that belief?

My belief that climate change is real comes from my education in environmental
science. It has been known for 150 years that certain gases block the passage of
long-range radiation, and trap heat in the atmosphere. My belief that
anthropogenic climate change only poses a modest threat comes from studying the
work of MIT’s Richard Lindzen, and University of Alabama’s Roy Spencer and
John Christy, who have shown that the sensitivity of the atmosphere to greenhouse
gas emissions is at the low (to extremely low) end of the IPCC’s estimated
sensitivity range. I attach a power-point presentation in which Dr. Lindzen explains
the reasons for believing in a low climate sensitivity. A lay description can be found
in a column Dr. Lindzen wrote for the Wall Street Journal, entitled “The Climate
Science Isn’t Settled,” on November 30, 2009. Dr. Lindzen also testified regarding
this issue to the House of Representatives on November 17, 2010. His testimony can
be found here:
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http://democrats.science. house.gov/Media/file/Commdocs/hearings/2010/Energy/17
nov/Lindzen_Testimony.pdf. Dr. Roy Spencer’s work on climate sensitivity can be
Jound here: hup:/fwww.drroyspencer.com/. Another article, by Stephen B. Schwarz
of Brookhaven National Laboratory, published in the peer-reviewed literature
supporting arguments for a low climate sensitivity can be found here:

hitp:/fwww.ecd.bnl.gov/steve/pubs/HeatCapacity.pdf.




117

Global Warming —
Sensibilities and Science

Richard 8. Lindzen

Alired P. Sioan Professor of Atmospheric
Sciences

Third International Conference on
Climate Change
June 2. 2009

Warning: This talk wit inckide simple 20UALONS
A pdl of this tatk will be avallable upon request from Aingzen@mit eds

Primary modes whereby climate science
supports alarmism:

1)Triage
2}Opportunism of the weak
3)Free riding

Who is and isr't alarmed?

Ordinary people seem to retain an healthy
degree of skepticism about the importance of this
issue, but so-called 'elites’ don't seem to.

David Brooks, the New York Times columnist,
discussing Republican Party reformers, claims
that "they tend to take global warming seriously,
not only on its merits, but in the belief that
conservatives cannot continue to insuit the
sensibilities of the educated classes and the
entire East and West Coasts.”

What are the questions at issue?

is the increase of atmospheric CO, from about 280 ppmyv
to 380 ppmy since the beginning of the industial age
widely questioned? Not really.

Is the claim that global mean temperature anomaly has
irregularly increased by 0.5-0.8C during this period
widely questioned? Not really.

{However, the jrregularity of the change does imply an
important role for natural variability.) Indeed, warming,
cooling, and change, in general, are natural features of
the ciimate. The mere existence of change teils us
nothing beyond this.
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The serious questions involve quantitative issues

is the warming sufficiently large to exclude naiural origin?

is the sensitivity of climate such that we might reasonably expect
such large warming in the future as a result of human activities?
is the net impact of such warming likely to be beneficial or
detrimental?

Are the proposed policies of relevance lo climate per sg?

The public discussion of the global warming (or the peculiarly
relabeled climate change} issue has generally conflated the non-
serious and serious issues lo the detriment of significant
meaning. Gore's int p i this

i i and i i

Note that just as the existence of change per se is no cause for
alarm or even surprise, neither is the fact that some part of such
change must certainly be due to man's aclivities. s

indeed, the iconic claim of the IPCC AR4, that
most of the change of temperature over the
period since 1954 was due to man, would,
even if true, hardly support alarm,

However, once one looks at the argument
presented by the IPCC, one readily sees how
embarrassing the claim reatly is.

What was done, was to take a farge number of models
that could not reasonably simulate known patterns of
natural behavior (such as ENSO, the Pacific Decadal
Oscillation, the Atlantic Multidecadal Oscillation), claim
that such models nonetheless accurately depicted
natural internal climate variability, and use the fact that
these models could not replicate the warming episode
from the mid seventies through the mid nineties, to
argue that forcing was necessary and that the forcing
must have been due 1o man.

The argument makes arguments in support of intelligent
design sound rigorous by comparison. It constitutes a
refection of scientific logic, while widely put forward as
being ‘demanded’ by science.

7

Equally ironic, the fact that the globat mean
temperature anomaly ceased increasing by the
mid nineties is acknowledged by modeling
groups as contradicting the main claim of the so-
called attribution argument (Smith et al, 2007,
Keenlyside et al, 2008). The behavior of the
temperature anomalies is readily seen in the
records of any of the official IPCC sources.
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Giobst Mean Temparature Anomaly (UK Met. Office)
1900-2008
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Nota that the failure of the models to predict the
cessation of warming in the mid 90's (except for
a bump associated with a major El Nino event
in 1998), does not disprove the possibifity of
significant anthropogenic warming. What it
does disprove is the claim that the data
provides evidence that recent warming is mostly
due to man. To repeat, the IPCC claim, itself, is
hardly alarming. Alarming, conseguences
depand on the confluence of many things
besides warming, and are generally implausible
under any circumstances,

This finally brings us fo the fundamental question
of climate sensitivity. Here again, the IPCC relies
on existing poorly performing models to argue that
sensitivity to a doubling of CO, could be anything
from 1.6 to 5C based on the claimed range of
results from different models. However, in normal
science one would want an independent
observational test of modei results. As it tums out,
such a test is eminently possible.
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where = GyF is the feedback Tactor. The net feedback is
positive for 0 < f < 1, and negative for { < 0. The feedback
parametar F is ~AFluw/aT, assuming the sama incoming
radiation in the system. The negative sign is because
increased outgoing fux means energy loss. For example,
with AT = 0.2 C and AFlux = 0.9 W m?, Fis 4.5Wm2/C
{=-0.8/0.2). "

The idea now is to take fluxes observed by
satellite and produced by models forced by
observed sea surface temperatures, and see
how these fluxes change with fluctuations in
sea surface temperature.

~This is the sen Surface tempersiure record.
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‘Wa see hat for the range of sensities hat charactenze the models, the

errors in the feedback fagiors make 1 impassible (o namow the rnge of

sensitvity, thus explaining why ttvs cange has not diminished since 1979

However, for the low sensiivly obismed from the achsal chmele System, we

sge that sensiity is narrowly constrained (o about 0 5C, and strongly impfies.

N that there 15 fittle 1o be concerned about {due 1 our emissions). Of course,
chmate change wil atways occur and we should be prepared.

What we see, then, is that the very foundation of the issue
of giobat warming is wrong.

in a normal field, these resuits would pretty much wrap
things up, but global warming/climate change has
developed so much momentum that it has a fife of its
own - quite removed from science. One can reasonably
expect that opportunism of the weak will lead to efforts to
alter the data (though the results presented here have
survived several alterations of the data already).
Perhaps most important, these results wifl of necessity
*offend the sensibilities of the of the educated classes
and the entire East and West Coasts,” and who would
want {o do that.
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In my long experience with the issue of global
warming, I've come to realize that the vast majority of
laymen -- including policymakers — do not actually
know what the scientific debate is about. In this
testimony, | will try to clarify this. Some of you may, for
example, be surprised to hear that the debate is not
about whether it is warniing or not or even about
whether man is contributing some portion of whatever
is happening. 'l explain this in this testimony.
Unfortunately, some part of the confusion is explicitly
due to members of the scientific community whose role
as partisans has dominated any other role they may be

playing.
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i wish fo thank the House Committee on Science and Technaiogy for
the opportunity fo present my views on the issue of climate change - or
as it was once referred to global warrning. The written testimony is, of
course, far more detaited than my oral summary wilt be. In the
summary. | wilt simply try to clarify what the debate over cimate
change is really aboul. It most centainty is niot about whether cimate is
changing: it always is. 1tis not about whether CO, is increasing: it
clearly is. Ris not aboul whether the increase in CO,. by itself, will
lead to some warming: it should. The debate is simply over the matter
of how much warming the increase in CO, can fead to, and the
connection of such warming to the innumerable claimed catastrophes
The evidence is that the increase in COQ, will lead to very little warming,
and that the connection of this minimal warming (or even significant
warming) to the purported catastrophes is also minimal, The
arguments on which the catastrophic claims are made are extremely
weak - and commonly acknowiedged as such

Here are two statements that are completely agreed on by the
IPCC, 1t is crucial to be aware of their implications.

1. A doubling of CO,, by itself, cantributes only about 1C to
greenhouse warming. All models project more warming, because,
within models, there are positive feedbacks from water vapor and
clouds, and these feedbacks are considered by the IPCC to be
uncertain,

2. If one assumes all warming over the past century is due to
anthropogenic greenhouse forcing, then the derived sensitivity

of the climate to a doubling of CO, is less than 1C. The higher
sensitivity of existing models is made consistent with observed
warming by invoking unknown additional negative forcings

from aerosols and solar variability as arbitrary adjustments.

Given the above, the notion that alarming warming is ‘settled
science’ should be offensive to any sentient individual, though
to be sure, the above is hardly emphasized by the 1PCC.



The usual rationale for alarm comes from models.
The notion that models are our only tool, even, if it
were true, depends on models being objective and
not arbitrarily adjusted {(unfortunately unwarranted
assurmptions).

However, models are hardly our only tool, though
they are sometimes useful. Models can show why
they get the results they get. The reasons involve
physical processes that can be independently
assessed by both observations and basic theory.
This has, in fact, been done, and the results suggest
that all models are exaggerating warming.

The details of some such studies will be shown
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Quite apart from the science itseff, there are numerous
reasons why an intefligant observer should be suspicious
of the presentation of alarm,

1. The claim of ‘incontrovertibility.

2. Arguing from ‘authority” in liew of scientific reasoning and data
or aven elementary logic.

3. Use of term ‘global warming’ without either definition or
quantification.

4, identification of complex phenomena with multiple causes
with global warming and even as ‘proof’ of global warming.

5. Conflation of existence of climate change with anthropogenic

tater in this testimony. climate change,

This fetter

Some Salient Points: . 1ast Sj)finrg igpemd
Science. it was R
signed by 250 LETTERS
members of the e
National Academy of  Dlimate Change ani the Integrity ot Seicucy
Science, Most
signers had no
background

+ whatever in climate
sciences. Many
were the "usual
suspects.' e, Paul
Enstich, the late
Steve Schnoider,
George Woodwel,
Don Kenriedy. John
Schelinhuber, ...) but
& few were indeed
active contributors.

1. Virtually by definition, nothing in science is
‘incontrovertible’ — especially in a primitive and complex field
as climate. ‘Incontrovertibility’ beiongs to religion where itis
veferred to as dogma.

2. As noted, the value of authority’ in a prinitive and
politicized field ke climate is of dublous value - itis
assential to deal with the science itself. This may present
fess chalfenge to the layman than is commonly supposed.
Consider the following example:




Here are two of their assertions:

s ciimate. but 2re

{ii) Notiral causes atways play & Fole in changivg
now baing overwheimad by human-ndeced Shanges,

imaiic patterns 1o change
g increasing raes of

(iv} Warming the plan
af spesds unprecer
soa-leu

56 and o
Now, one of the signers was Cart Wunsch. Mere s what he says in &
cecent paper in Jourmal of Climate (Wunsch et af, 2007) (and repeated a
couple of weeks ago in a departmental lecture)

ata base is mSuffh

o compilte mean
iscuss the impact of
may be.

glebal warmi 2 ing

i brief, when we actually go to the sclentific lterature we see that the
“authoritative’ assertions are no more credible than the pathetic pictura
of the potar bear that accompanied the letier.
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3. ‘Global Warming' refers to an obscure statistical
quantity, globally averaged temperature anomaly, the
smalt residue of far larger and mostly uncorrelated local
anomalies. This quantity is highly uncertain, but may be
on the order of 0.7C over the past 150 years, This
quantity is always varying at this level and there have
been periods of both warming and cooling on virtually all
time scales, On the time scale of from 1 year to 100
years, there is no need for any externally specified forcing.
The climate system is never in equilibrium because,
among other things, the ocean transports heat between
the surface and the depths. To be sure, however, there
are other sources of internal variability as well.

Because the quantity we are speaking of is so small, and

the error bars are so large, the quantity is easy to abuse in
@ variety of wavys,

e B OSSR Rr g

CRU NH Average Annual Anomalies
(1851-1984)
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- Two separate but frequently conflated issues
are essential for alarm:

1) The magnitude of warming, and

2) The relation of warming of any magnitude to
the projected catastrophe.

4, The claims that the parth has been warming, that there is a
greenhouse sffect, and that man's aclivities have contributed
to warming, are trivially true and essentially meaningiess in
terms of alarm,

Nonetheless, they are frequently trotted out as evidence Jor alarm.
For example, here is the response of the American Physical
Sacisty 1o Hal Lawis’ resignation leter:

QOn the matier of global climate change, APS notes that virtually alf
reputable scientists agree with the following observations:

Carbor dioxice is intreasing in the atmosphers due fo human asiivity:
Carbon dioxite is an excellent infrared absorber, and therefore, fts
increasing presenge in the atmosphers contributss fo global wamning: and
The dwsll time of carbon diaxide in the almosphsre is hundreds of years.
On these matfers, APS judges the science fe be quite clpar.

Joading o iis own terna, Th
ite the fact that POPA's chafr is Bob

niiative, end on e

The fast item s aotually quite
denjes fmantial Involvement
Socofow wha is cliair of the Carbon Mitigation
artvisory board of et

Wher it comes to Unusual climate {which alivays occurs some
place], most claims of evidence for global warming are guilty of
the ‘prosecutor’s fallacy” For example this confuses the near
certainty of the fact that if A shoots B, there wilt be evidence of
gunpowder on A's hand with the assertion that if C has
avidence of gunpowder on his hands then C shot B.

However, with global warming the fine of argument is even
sitlier. 1t generally amounts to something like if A kicked up
some dirt, leaving an indentation in the ground into which a
rock fell and B tripped on this rock and bumped into € who was
carrying a carton of eggs which fell and broke, then if some
broken eggs were found it showed that A had kicked up some
dirt. These days we go even further, and decide that the best
way to prevent broken eggs is to ban dirt kicking,



Howaver, the temperature trerids oblainad from observations fait to show the hot spat

pee

Some current problems with science

1. Questi data, {Cl and i of alf three
centers tracking global average temperature anomaly.) Thisisa
complicated sthical issue for several reasons, Small temperature
changes are not abnormal and even claimed changes are consistent
with low climate sensitivity, Howeves, the public has been mistead
10 befieve that whether it is warming or cooling - na matter how
little - is of vital importance. Tilting the record slightly is thus of
ittle consequence to the stience but of great importance 1o the
public perception.

2. More sophisticated data is being analyzed with the aim of
supporting rather than testing models {validation rather than testing).
That certainly has been my experience during service with both the
1PCC and the National Climate Assessment Program. 1t is also evident
in the recent scandal concerning Himalayan glaciers.

(Note that in both cases, we are not dealing with simple measuremants,
but rather with huge ions of i ious

that ars subject to often subjective analysis ~ sometimes refered to as
‘massaging.’}

The resolution of the discrepancy
demands that either the upper

Bl
wrong, the surface

are wrong of
hoth. 1 itis the surface
. then the surface

trend must be raduced from &’ o
b

Given how small the trends arg,
and how large the uncentainties
in the analysis. such errars are

harety out of the question.
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Iy point of fact, we know that some of the recent tsmperature deta must be wrong!

Here we ses the meridional
gistribution of the
termperalurg response 1o 3
dovbling of CO, from four
ypice

by ihe so-catted hot spot fie,
the response in ihe tropical
upper troposphere s from
23 times targer than the
surface response). We
Kriow that the madsis are
corvect in this respect since
1he hot spot s simply 8
consequence of the faot that
tropical temperatures
sporoximately tolaw what is
known @S the moist ariabat
Tis is simply &
consequence of the
dominant rote of moist
‘convection in the iropics.

3. Sensitivity is a crucial issue. This refars to how much warming one
expects from & given change n €O, lusually & doubling). 1t cannot be
determined by assuming that one knows the cause of change. f the
cause is not what one assumaes, it yields infinite sensitivity. This

om

problen infects most atternpts to infer climate sensitivity f
paleaclimate data.

4. Models cannot bs tested by tompering models with modets.
Attribution cannot be based on the ability or lack thereaf of fatity
maodels to simutate a small portion of the record. Modis are simply
not basic physics.

Al the above and more are, nonethalass, central to the IPCC reports
that supposedly are ‘authoritative’ and have been endarsed by
National Acadermies and numerous professiona societies.



FT .COM tetters

Here Is a recent letter
signed by the
presidents of both the
Royal Society and the
National Academy of
Science

fttelis us a great deal
about the current
state of science, and
the exploitation of
authority
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Teffects on waier vapour and ¢k

Who would guess from this throw away comment, that feedbacks are the
critical issue? Withoul strong pasitive feedbacks there would be no cause
for alarm, and no need for action. What Rees and Cicerone are actually
saying is that we don't know if there is & problem.

op for ihe
08 10 sfear i

Rees and Cicerone ate saying that regardiess of the evidence the answer
is predetermined. if the government wanls carbon contro!, that is the
answer that the Academies will provide. Nothing could better epitomize
1he notion of science in the service of politics ~ something that.
unforlunatety. has characterized so-called chimate seience.

What's happening o the chmale is unprecedenied. o3
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Letus focus on three sentences in this letter

vt 33 vour 9Nl 2CkOEAGES.
the recent coid weather, regate tho consen:
Tive ¢

rieither recait confravarsies, o
among scienlists. sometning
ateatior: of carhon divarte m e
armospnere is esing and chmate change s oceuring, both dus (o human

actions.

Note that this statemant seems 1o go well beyond the IPCC statement that
claimed that only more than half the temperature change over fhe preceding
50 years could be attributed 10 man's emissions - with aerosols included in
order 1o cancel much of the excess warming the models produce.

Moreover, the assumptions underlying this claim have been shown to be false
{namely that all other possible causes had been adequately accounted for).

Of course. one could carefully parse the sentence. Perhaps they meant
that there was increasing CO, due to man, and that there was warming due
to this though it might only be a small pan of the aiready small observed
warming. If this is what they meant, then the statement is frivial and
suggests no basis for alarm. However, there is no doubt that this is not
what they intended the reader to infer

Where do we go from here?

Given that this has become 3 quasi-religious issue, it is hard to tell. However, my
personal hope is that we will return to normative science, and try to understand
how the climate actually behaves. Qur present approach of dealing with ciimate
as completely specified by a singfe number, globatly averaged surface
temperature anomaly, that is forced by another single number, atmospheric CO,
tevels, for example, clearly fimits real understanding; so does the replacement of
theory by model simulation. In point of fact, there has been progress along
these tines and none of it demonstrates & prominent role for €O,. it has been
possible to account for the cycle of ice ages simply with orbital variations {as was
thought to be the case before giobal warming mania); tests of sensitivity
independent of the assumption that warming is due to €O, {a circutar
assumption} show sensitivities lower than models show; the resolution of the
early faint sun paradox which could not be resolved by greenhouse gases, is
readily resolved by clouds acting as negative feedbacks.

Sa far we have approached the science in a somewhat peripheral way. n the
remainder of this testimony, we will deal with the science more directly.
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Here is we see why it is ofien useless to consider merely global mean temperature
anomaly and CO;.

According to Stol ef at, warming first
acourrad In the South Pacific in the
region of formation of Upper
Circumpotar Deap Water between
12,0008P and 17,000 BP. it was not
untit about 17,000 8P that the
tropical surface water degan 1o
warm and the €O, concanteation
a5 began o rise at this §me. It wes
not untit 15,000BP that the
Greentand region bagan to warm,
With such & Sequence it is apparent
that the interglacial warming was
initiated in the walers of the
Southern Ocean and took nearty
4000 years to be reflected in
Greentand changes: also, the GO,
variations would seem 1o be tied to
fropical Goean tempsrature changes.

Here is & simph e of how current infiibit progress, The latest value : 5,596,688 kny? {October 13, 2010}
You have ol heard about the arctic sea ice disappearing. Here is what

is baing spoken of. AMER-E Seo los Extent

Northern Hemisphere Sea ice Ares " TARC-AXA:

Sea oo entant 167§ irG)

Jew Feb  Bwr Ape  May  Jun il Awg  Sep Ot Moy fes



ranaegeion 6
[EREEER S

i

As you may have heard, nothing of the sort has been happening to
Antarctic sea ice, althaugh claims of record extent of Antarctic sea ice
are also overly dramatic

Southern Hemisphere Sea tee Area
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Let us now look at the temperature of polar regions In some
detail. The following figures show daily arctic temperatures

for each day available from reanalyses since 1958. They also
show the average temperatures for each day.

1f ane focuses on variations in annually averaged
temperatures, one misses some crucial information, and

that information tells us quite a fot.
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While there really doesn't appear to be that much going on,

What the previous slides iltustrate is that during summers, when anecdotal information can be more dramatic.
there is sunlight, temperatures are largely determined by local “THE ARCTIC OCEAN IS WARMING UP, ICERERGS ARE
radiative balance and this does not seem to be changing. GROWING SCARCER AND N SOME PLACES THE SEALS ARE
However, during the winter night, temperatures would be even FINDING THE WATER TOO HOT. REPORTS ALL POINT TO A
colder than they are but for the transport of heat from lower RADICAL CHANGE IN CLIMATE CONDITIONS AND
latitudes. This transport is by the turbulent eddies or storms. HITHERTO UNHEARD-OF TEMPERATURES IN THE ARCTIC

ZONE. EXPEDITIONS REPORT THAT SCARCELY ANY [CE

Understanding arctic temperatures must involve understanding - &
why these storms erratically penetrate to the arctic. Judging HAS BEEN MET WITH AS [—:AR NORTH. AS 81 DEGREES 29
. X MINUTES. GREAT MASSES OF ICE HAVE BEEN REPLACED BY
from the behavior of summer temperatures, €O, is not MORAINES OF EARTH AND STONES. WHILE AT MANY
obviously a major plaver. POINTS WELL KNOWN GLACIERS HAVE ENTIRELY
DISAPPEARED.”

—US WEATHER BUREAU. 1922

Just for the record, summer ice depends mostly on how muchis

i:lortljn O::F (;f the :rcnc basin - something that used to be In fact, the arctic is notoriously variable; similar statements are

extbook information. available for 1957, and the Skate surfaced at the N. Pole in 1959.
So much for ‘unprecedentad.

Feedback Schematic
et incoming solar Added Change in radiative
radintion greenhouse  Substances rwates vap:

Gtgoing heat 205 and ciou

radiation from watsming
As already mentioned, it is essential to know l ‘ l T : l T
climate sensitivity. Mode! predictions depend on
positive feedbacks and not just the modest effect
of CO,. There follows a schematic of what we

mean by feedbacks. Added greenhoyse  Warming. in turn

taitiafly et "
oo scar 933 ifially roguces  02US6s ahanges i
radistion and ulgoing raciation.  rediafive
1 i E i substances of feedback
Sutgaing heat eading to warming
o e unfh autgeing in modets ttrs causes
i batance rachation again turthar reduction n
balanoes incoming  Oulgoing radiation.
radiation. ieading to stif more

warming.
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One is able to use satellite data from ERBE and CERES
{that measures net outgoing radiation in both the visible
and infrared portions of the spectrum) to test the
preceding situation, and to quantitatively evaluate climate
feedback factors. These are related to climate sensitivity
by the following equation:

The basis of the approach is to see if the sateliite
measured outgoing radiation associated with short term
fluctuations in Sea Surface Temperature {SST) is larger or
smaller than what one gets for zero feedback. Remember
that a positive feedback will lead to less outgoing
radiation (increased blanket) while a negative feedback
will lead to more.

ATO It turns out that the model intercomparison program has
AT = Pl the models used by the IPCC, forced by actual SST,
- f calculate outgoing radiation, So one can use the same

approach with models, while being sure that the models
are subject to the same surface temperature fluctuations

AT, is the zero feedback response to a doubling of that applied to the observations.

CO,. itis about 1C.

Feedbacks as measured by ERBE and CERES For alt models, the feedbacks are positive.
{after corrections described by Trenberth et al, 2008}

Mears/-standard ecror of the variables s 5w
Skope BE TS Tope.
7 £T, ML T I SR S
ECHANSATT EIEE BT B Y
Lags are used OM
fanables Value Comments for fikely tag to distingui FGOLS 810 K i L - -
iage, LW 5.221.3 = 7 5 5 o
b ISiope, SW 2283 Lag=3 caused by S ! E S X
) ) 5 W
L lsiove, Tomt 7.142.21= avb for the seme ST interval g:m Tadiation 5 - - =
- [ 0356 Calsulated rom & changes that : ] o s
ek NENE Calcylated from b are nol £ 3 $ 2 o
-~ 6203 Caleylated from ¢ (due
> 1o voloanic
ki exuptians for Note that much of the "error’ in the regressions arises because radiatively
Note that feedbacks are negative. example). important factors fike clouds and aerosols vary due to many factors apart from

SST. For observations there is also instrumentat error, though relative errors
aver short time scales are fikely to small.



We see that all the models are characterized by positive feedback factors
{associated with amplifying the effect of changes in CO,), while the
satellite data implies that the feedback should be negative. Sirifar results
are heing obtained by Roy Spencer.

This is not simply 3 technical matter. Without positive feedbacks, doubling
€0, only produces 1C warming, Only with positive feedbacks fram water
vapor and clouds does one get the farge warmings that are associated with
atarm. What the sateflite data seems to show is that these positive
feedbacks are model artifacts.

This becomes clearer when we refate feedbacks to climate sensitivity {ie
the warming associated with 3 doubling of CO,).
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Models
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Response as a function of Total Feedback Factor
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T feedback lead
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itis the
positive
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the models
that leads to
the
uncertainty.
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y Radiative
Altitude Forcing=F . i ) .
=aEvaporation/AT i i it i
15 oughty noncivergant, bt while Fis vaparationidT {in units of percent change per degree)
radtiative af the top of Ihe almosphers, I FeRadiati " i = 2
ety di 1o 1kent e Mk o svaporation) CF=Radiative Forcing due o doubling of CO,=3.8 Watts m
at the surface. FLeHeat Flux associated with EC=0.8 Watts m? x EC
Climate sensifivity=CRAFL
Averaged over the globe Evaporation=Fracipitation
and both Precipitation and Evaporation can now be
measwred from space. This permits one to test one’s
results for consistency.
Modet Rarge. - X
From the above, we sae that an alternative to observing outgoing radiation fram K 3 L 3 15
space is to measure evaporation from the surface. This has, in fact, been donie. : ’
Weniz, F.J. et al {How much more rain will global warming bring. Sciencefxpress, 31 Observed e ] o8
May 2007) used the abave and space bysed observations to measure how
evaporation changed with temperature and compared their resuits with GEM
results. Wa may reasonably coosider the obsenved sensitivity to be an
In GEMs, E {evaporation) increased from 1-3% for each degree increase in averestimate since Wentz ot al explicily rejected observations that
temperature. Observationally, £ increased 5.7%. Now 2 1% changein £ were ‘too” far from models. The results are, however, very simitar fo
corresponds to about 0.8 watts m?. Chmate sensitivity is essentially AT/AF, B those based on measurements of oulgeing radiation
Discussion of other progress in science” can alsa be Perhaps we should stop accepting the term, ‘skeptic.’
discussed if there is any interest. Our recent work on the Skepticism implies doubts about a plausible proposition.
early faint sun may prove particularly important, 2.3 CU”?m globat warming alarm hardly represents a
billion-years ago, when the sun was 20% less bright plausible PYODOSI{IOn- Twenty years of repetition and
{compared to the 2% change in the radiative budget escalation of claims does not make it more plausible.
associated with doubling €0,), evidence suggests that the Quite the contrary, the failure to improve the case over
oceans were unfrozen and the temperature was not very 20 years makes the case aven less plausible as does
different from taday's. No greenhouse gas solution has the evidence from climategate and other instances of
worked, but a negative cloud feadback does. overt cheating,
You now have some idea of why | think that there wor't {n the meantime, while | avoid making forecasts for
be much warming due to CO,, and without significant tenths of a degree change in globally averaged
global warming, it is impossible to tie catastrophes to such temperature anomaly, | am quite willing to state that
warming. Even with significant warming it would have unprecedented climate catastrophes are not on the
heen extremely difficult to make this connection. horizon though in several thousand years we may

return to an ice age.
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Climate Change: Caps vs. Taxes
By Kenneth P. Green, Steven E Hayward, and Kevin A. Hassett

As the Kyoto Protocol’s 2012 expiration date draws near, a general theme dominates the global conversation:

leadership and participation by the United States ave critical to the success of whatever climate policy regime succeeds
the Kyoto Protocol. Tivo general policy approaches stand out in the current discussion. The first is national and

greenhouse gas (GHG)

5 trading, often veferved o as “caprand-trade.” Cap-and-trade is the
most popular idea at present, with several bills circulating in Congre

¢ begin a cap-and-trade program of some

kind. The second idea s a program of carbon-centered tax reform—ifor example, the imposition of an excise tax
based on the carbon emissions of energy sources {such as coal, oil, and gasoline}, offset by reductions in other
taxes, T this paper we will address the strengths and weaknesses of both ideas and the framework by which

legislators should evaluate them.

The framing of a global climate regime presents a

classic chicken-and-egg problem: the Unired
States does not wish to enter into a regime of

es that
would have the effect of driving indusery and jobs

economically costly emission caps or

o nations such as China and India that do not
participate in such caps. China and India, how-
ever, are unlikely to enter into a restrictive regime
unless the Unired States goes first, and even then,
anly so long as the policy regime does not
threaten serious constriction of their economies.
It is often assumed that if the Unired States goes
fisse, developing nations will eventually follow,
bug this is by no means assured. Both China and
India have repeatedly declared that they are not
prepared to make even a delayed commitment at
this time.

Given these policy uncertainties—and other
uncertainties about the eventual impacts of cli-
mate change in terms of severity, distribution, and
timing—there are two guideposts policymakers

Kenmeth P. Green is & resident scholar, Steven F.
Hayward is the F. K. Weyerhaeuser Fellow, and Kevin
1 senior fellow and divector of economic
ies at AEL This Environementad Policy OQutook
is available online at www.aet.orgfpublication 26286/,

1150 Seventeenth Street, N.W, Washington, DC. 20036

should keep in mind. The fiest is that the Unired
States can only effectively tmpose a national regu-
latory regime (though such a regime could eventu-
ally be harmonized with international efforts),
The second is that, given the current uncertaingy,
policy should conform as much as possible to
“no regrets” principle by which actions under-
taken can be justified separately from their GHG
emissions effects in the fullness of time, such that
nonparticipation by developing nations will disad-
vantage the United States in the global market-
place as litde as possible.

While the Unit
ather nations in setting a post-

Srates may wish to join with

yoto emissions
goal, it should be wary of joining an international
em

sns-trading or other regulatory reghme. One
of the less-remarked-upon aspects of the Kyoto
Pratocol, and any prospective successor treaty on
that same model, is that it represents an unprec-
edented kind of treaty obligation for the United
States. Most treaties involve direct actions and
policies of governments themselves, such as trade
rreaties that bind nations” tariff levels and affect
the private sector of the economy only indirectly:
Kyoto and its kin go beyond government policy 1o
affect the private sector directly or require the
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government to control the private sector and the
investraerwt decisions of the private sector to an unprec-
edented degree. It is not governments that emit GHGs,
after all. Between the asymmetries of legal and regu-
latory regimes across nations, the United States should
think hard about the dilution of sovereignty that a
binding GHG treaty represents, even if the United
States agrees with the basic objective of reducing
carbon emissions.

Problems with Emissions Trading for GHG

Some economists favor the idea of emissions trading for

its elegance in achieving least-cost emissions reductions
while avoiding the manifold difficulties of prescriptive
“command-and-control” regulation from a centralized
bureaucracy. But this is something of a e
false choice, as such regulation is a deeply
troubled policy oprion. While trading may
be superior to command-and-control, it is
not necessarily superior to other alterna-
tives, such as carbon-centered tax reform.
There are a number of emissions-
trading success stories that, upon inspec-
tion, suggest significant limirations to
the applicability of emissions trading for
GHG emissions. Enthusiasts for cap-and-

While trading may be
superior to command-
and-control, it is not
necessarily superior to
other alternatives,
such as carbon-

centered tax reform.

coal-fired power plants account for roughly one third of
U.S. carbon dioxide (CO;) emissions and will therefore
be central to a GHG cap-and-trade program, a compre-
hensive GHG emissions-trading program will have

to apply across many sectors beyond electric utilities,
vastly complicating a trading system.

Second, SO, and CO; are not comparable targets
for emissions reduction. Reducing SO, emissions did
not require any constraint on end-use energy produc-
tion or consumption. Coal-fired power plants had many
low-cost options to reduce SO, emissions without
reducing electricity production. Some switched to low-
sulfur coal (abetted in large part by railroad deregula-
tion in the 1980s, which made transport of Western
low-sulfur coal more economical than previously).

The cost of “scrubbers”—industrial devices which cap-
——ture SO, and sequester it—turned out

to be lower than predicted. Other utilities

emphasized more use of natural gas.

The impact on ratepayers and consumers

was modest.

CO, is different: it is the product of
complete fuel combustion. There is no
“low-CO, coal,” and the equivalent of
SO; scrubbers does not yet exist in
economical form.2 At the margin there
is some opportunity for GHG emissions
reductions through substiution—

trade point first to our sulfur dioxide
(SO,) trading experience under the 1990 Clean Air
Act Amendments. It is claimed that the costs of SO,
abatement through trading tumed out to be dramatically
lower than economists had forecast for a prescriptive
regime, wherein the Environmental Protection Agency
(EPA) would have mandated control technologies on
individual coal-fired power plants. But a closer look
shows this success to have been uneven. There has been
significant volatility in emission permit prices, ranging
from a low of $66 per ton in 1997 ro $860 per ton in
2006, as the overall emissions cap has been rightened,
with the price moving up and down as much as 43 per-
cent in a year.! Over the last three years, SO; permit
prices have risen 80 percent a year, despite the EPA’s
authority to auction additional permits as a “safety
valve” to smooth out this severe price volatility.

Several other aspects of the SO,-trading program are
of doubtful applicability to GHGs. First, SO, trading
was only applied to a single sector: initially, only 110
coal-fired power plants were included in the system,
but it subsequently expanded to 445 plants. While

increased use of natural gas {which emits less CO, per
unit of energy than coal) and possibly nuclear power—
but the inescapable fact is thar any setious reduction in
CO; emissions will require a suppression of fuel combus-
tion. This is going to mean lower energy consumption
and higher prices, at least in the intenmediate term,

Even though confined to a segment of a single sector of
energy use, the SO, emissions-trading regime was far from
simple. There were complicated allocation formulas to
distribute the initial emissions permits. Despite the best
efforts to create objective criteria, at the end of the day,
the allocation of emission permits involves some arhitrary
discretion. For political reasons there were special subsi-
dies and extra allowances for the benefit of high-sulfur
coal interests. Most trading in the early years took place
between power plants within the same company.

Establishing allowances and accounting systems for
GHG emissions across industries is going to be vastly
more difficult and highly politicized. The forest prod-
ucts industry, for example, will reasonably want credits
for creating carbon sinks in the trees it plants and
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harvests, but the manufacturing sector that uses these
wood products as a raw material will want credit for
sequestering carbon. The difference will have to be split
in some arbitrary manner that will surely introduce eco-
nomic distortions in the markerplace. The auto industry
will want credits for GHG innovations, while industries
and businesses of all kinds will lobby for credits for
reducing mobile source emissions from changes to their
auto and truck fleets. There are going to be winners and
losers in this allocation process. Multiply this problem
across sectors and industries and it becomes evident that
a GHG emissions-trading system is going to be highly
complex and unwieldy, and too susceptible to rent-
seeking influence in Washington. The problem of politi-
cally adjusting competing interests will be compounded
on the international scale. The long-running diplomatic
conflicts that can be observed over purported subsidies
for aircraft {i.e., Boeing versus Airbus) and the European
Union’s agricultural subsidies and trade barriers are exam-
ples of the kinds of conflices that will be endemic to any
international emissions-trading scheme.

The favored solution to these problems is to over-
allocate the number of initial permits both to ease the
cost and to encourage the rapid start-up of a market for
trades. This was the course the European Union took
with its Emissions Trading System (ETS), and it has
very nearly led to the collapse of the system. Because
emissions permits were over-allocated, the price of
emissions permits plummeted, and litde—if any-—
ermissions reductions have taken place because of
the ETS. The over-allocation of initial permits merely
postpones both emissions cuts and the economic pain
involved. Economist Robert J. Shapiro notes:

As a result of all of these factors and deficiencies,
the ETS is failing to reduce European CO; emis-
sions. . . . [Tthe Furopean Environmental Agency
has projected that the EU is likely to achieve no
more than one-quarter of its Kyoto-targeted reduc-
tions by 2012, and much of those “reductions”

will simply reflect credits purchased from Russia or
non-Annex-1 countries [developing countries}, with
no net environmental benefits.?

As economist William Nordhaus observes:
We have preliminary indications that European

trading prices for CO, are highly volatile, fluctuat-
ing in a band and [changing] +/- 50 percent over

the last year. More extensive evidence comes from
the history of the U.S. sulfur-emissions trading pro-
gram. SO, trading prices have varied from a low
of $70 per ton in 1996 o $1500 per ton in late
2005. 8O, allowances have a monthly volatility of
10 percent and an annual volatility of 43 percent
over the last decade.t

Nordhaus points out the ramifications of such
volatility, observing that “{sluch rapid fluctuations
would be extremely undesirable, particularly for an
input (carbon) whose aggregate costs might be as great
as petroleum in the coming decades,” and that “experi-
ence suggests that a regime of strict quantity limits
might become extremely unpopular with marker partici-
pants and economic policymakers if carbon price vari-
ability caused significant changes in inflation rates,
energy prices, and import and export values.”

Nordhaus is not alone in this concern about price
volatility. Shapiro similarly observes:

Under a cap-and-trade program strict enough to
affect climate change, this increased volatility in
all energy prices will affect business investment
and consumption, especially in major CO;
producing economies such as the United States,
Germany, Britain, China and other major devel-
oping countries.®

Additional pitfalls and dilemmas of emissions trading
can be seen through a review of the spectacular trading
failure of the RECLAIM (Regional Clean Air Incen-
tives Market) emissions-trading program in Southern
California. Launched in 1994 after three years of devel-
opment, RECLAIM set in motion an emissions-trading
program targeting SO, and nitrogen oxides (NOQ,)
emissions, and eventually hoped to expand to include
volatile organic compound (VOC) emissions. All three
types of emissions are important precursors to ozone for-
mation in the greater Los Angeles air basin. RECLAIM,
for the first time, offered swaps between stationary and
mobile sources: stationary sources such as il refineries
could help reach their emissions reduction targets by
purchasing old, high-polluting automobiles and trucks
and taking them off the road—a cost-effective measure
in a voluntary demonstration program. The South
Coast Air Quality Management District (SCAQMD)
estimated that SO; and NO, would be reduced by
fourteen and eighty tons per day, respectively, by the
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year 2003, at half the cost of the usual prescriptive
method of regulation.” There was great public support
and enthusiasm for the program at the outset.

RECLAIM never came close to operating as pre-
dicted, and was substantially abandoned in 2001.
Between 1994 and 1999, NO, levels fell

going to be politically unsustainable in the long run. An
international emissions-trading program is also unlikely
to suevive noncompliance by some of its members.
There are two final, overriding reasons to be doubtful
about global emissions trading. It is possible that the
defects of previous emissions-trading programs could be

only 3 percent, compared to a 13 percent
reduction in the five-year period before
RECLAIM. There was extreme price
volatility aggravated by California’s elec-
tricity crisis of 2000, NO, permit prices
ranged from $1,000 to $4,000 per ton
between 1994 and 1999, but soared to an
average price of $45,000 per ton in 2000,
with some individual trades over $100,000
per ton. Such high prices were not sus-
tainable, and SCAQMD removed electric
urilities from RECLAIM in 2001.
SCAQMD also dropped its plan to
expand RECLAIM 1o VOCs, Despite the
hope that RECLAIM wauld be simple
and transparent, there were serious allega-
tions of fraud and market manipulation,
followed by the inevitable lawsuits and
criminal investigations,

One particular problem with
RECLAIM that is likely to plague any
international GHG emissions-trading
regime is the lack of definite property
rights to the emissions allowances the pro-
gram creates. A cliché of the moment is
that industry would like some clarity and

pronounced than some
current forecasts

predict or if emissions

effect in moderating
future temperature
rise . . . a severe global
emissions-reduction
policy through
emissions trading
could turn out to be
the costliest public
policy mistake in
human history, with
the costs vastly

exceeding the benefits.

overcome with more careful design and

if warming is either less  extended 1o an internationai level,

though this would require an extraordi-
nary feat of diplomacy and substantial
refinements of interational law. Even if
such improvement could be accom-
plished, it would not provide assurance

reductions have limited against the prospect that the cost of such

a system might erode the competitiveness
of the U.S. economy against developing
nations that do not join the system.

The second reason for skepricism
about global emissions trading is that it
fails the “no regrets” test. It is considered
bad form nowadays to express doubt or
skepticism about the scientific case for
rapid and dangerous global warming in
the twenty-first century. If warming is
either less pronounced rhan some current
forecasts predict or if emissions reductions
have limited effect in moderarting future
temperature rise, however, a severe global
emissions-reduction policy through emis-
sions trading (on the order of a minimum
50 percent cut by 2050) could tum out to
be the costliest public policy mistake in

certainty about any prospective GHG
regulatory regime. A cap-and-trade program, however,
cannot provide certainty precisely because emissions
allowances are not accorded real property rights by law.8
The government can change the rules at any time,
making emissions allowances worthless. This is exactly
whart happened to electric utilities in Los Angeles: their
allowances were rerminated, and the utilities were subse-
quently required to install specified emissions-control
technologies and to pay fines for excess emissions. In
effect, some Los Angeles firms had to pay three times
over for emissions reductions.

A GHG emissions-trading scheme on an interna-
tional level will be even more vulnerable to these kinds
of unpredictable outcomes. To the extent that a GHG
emissions-trading program results in international cross-
subsidization of the economies of trading partners, it is

human history, with the costs vastly
exceeding the benefits.

Could instituting a tax on the carbon emissions
released by fuel use, as part of a revenue-neutral tax
reform package, pass these two tests? We believe it could.

Advantages of a Revenue-Neutral,
Carbon-Centered Tax Reform

Maost economists believe a carbon tax {a rax on the
quantity of CO, emitted when using enetgy) would be a
superior policy alternative to an emissions-trading
regime. In fact, the irony is that there is a broad consen-
sus in favor of a carbon tax everywhere except on Capitol
Hill, where the “T word” is anathema. Former vice
president Al Gore supports the concept, as does James
Connaughron, head of the White House Council on



Envirorunental Quality during the George W. Bush

administration. Lester Brown of the Earth Policy Insticute

supports such an initiative, but so does Paul Anderson,
the CEO of Duke Energy. Crossing the two disciplines
most relevant to the discussion of climate policy—
science and economics—both NASA scientist James
Hansen and Harvard University economist N. Gregory
Mankiw give the thumbs up to a carbon tax swap.®
There are many reasons for preferring a revenue-
neutral carbon tax regime (in which taxes are placed on
the carbon emissions of fuel use, with revenues used to

recluce other taxes) to emis

e Effectiveness and Efficiency. A revenue-neutral car-
bon tax shift is almost certain to reduce GHG emis-

ons trading. Among them are:

sions efficiently. As economist William Pizer observes,
“Specifically, a carbon tax equal to the damage per ton
of CO; will lead to exactly the right balance between
the cost of reducing emissions and the resulting bene-
fits of less global warming."1 Despite the popular
assumption that a cap-and-trade regime is more
certain because it is a quantity control rather than a
price control, such a scheme only works in very
limited circumstances that do not apply to GHG
control. The great potential for fraud attendant on
such a system creates significant doubrt about its effec-
tiveness, as experience has shown in both theory and
practice in the gyrations of the European ETS.

The likelihood of effectiveness also cannot be said
for regulations such as increased vehicle fuel economy
standards. In facr, such regulations can have perverse
effects that actually lead to increased emissions. By
making vehicles more efficient, ane reduces the cost
of a unit of fuel, which would actually stimulate more
driving, and, combined with increasing traffic conges-
riony, could lead to an increase in GHG emissions
rather than a decrease.

As Harvard researchers Louis Kaplow and Steven
Shavell point out, “The traditional view of econo-
mists has been that corrective taxes are superior o
direct regulation of harmful externalities when the
state’s information about conerol costs is incom-
plete,” which, in the case of carbon emissions reduc-
tions, it most definirely is.1! And when it comes to
quantity controls (as a cap-and-trade system would
impose), Pizer found that

My own analysis of the rwo approaches [car-
bon taxes vs. emission rrading] indicates that

price-based greenhouse gas (GHG) controls
are much more desirable than quantity tar-
gets, taking into account both the potential
long-term damages of climate change, and
the costs of GHG control. This can be argued
on the basis of both theory and numerical

simulations.

Pizer found, in fact, that a carbon-pricing mechanism
would produce expected net gains five times higher
than even the best-designed quantity control (ie.,
cap-and-trade) regime.12

Incentive Creation. Purting a price on the carbon
emissions attendant on fuel use would create numer-
ous incentives to reduce the use of carbon-intensive
energy. The increased costs of energy would flow
through the economy, ultimately giving consumers
incentives to reduce their use of electricity, transporta-
tion fuels, home heating oil, and so forth. Consumers,
motivated by the tax, would have incentives to buy
more efficient appliances, to buy and drive more
efficient cars, and to betrer insulate their homes or
construct them with more attention to energy conser-
vation. A carbon tax would also create incentives for
consumers to demand lower-carbon power sources
from their local utilities. A carbon rax, as its cost
flowed down the chains of production into consumer
products, would lead manufacrurers to become more
efficient and consumers to economize in consumption.
At all levels in the economy, a carbon tax would cre-
ate a profit niche for environmental entrepreneurs to
find ways to deliver lower-carbon energy at competi-
tive prices. Finally, a carbon tax would also serve to
level (somewhat) the playing field among solar power,
wind power, nuclear power, and carbon-based fuels by
internalizing the cost of carbon emission into the price
of the various forms of energy.

Less Corruption. Unlike carbon cap-and-trade initia-
tives, a carbon tax would create little incentive or
opportunity for rent-seeking or cheating, As William
Nordhaus explains:

A price approach gives less room for corrup-
tion because it does not create artificial
scarcities, monopolies, or rents. There are no
permits rransferred to countries or leaders of
countries, so they cannot be sold abroad for
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wine or guns. . . . In fact, a carbon tax would
add absolutely nothing to the instruments
that countries have today.t?

Without the profit potential of amassing rradable
carbon permits, industry groups would have less incen-
tive to try to get credits for their favored but non-
competitive energy sources. That is not to say that

by raising the overall price of energy to include the
tax, the portion of energy cost per unit that stems
from fluctuation in market rates for fossil fuels shrinks
as a percentage of the whale. That shrinkage makes
the price of a given form of energy less susceprible

1o volatility every time there is a movement in the
underlying production costs.

» Adjustability and Certainty. A carbon

tax-based approaches are immune from
corruption, for they certainly are not. If
set too far down the chain of production
or set unevenly among energy sources,
carbon taxes could well lead to rent-
seeking, political favoritism, economic
distortions, and so on. Foreign govern-
ments might have an incentive t©o
undermine a trading scheme by offering
incentives to allow their manufacturers
to avoid the cost of carbon trading. A
rax on fuels proportionate to their car-
bon content, levied at the point of first
sale, should be less susceptible to corrup-
tion, and by delivering revenue to the
government rather than to private enti-

A carbon tax, as its
cost flowed down the
chains of production

into consumer
products, would lead
manufacturers to
become more efficient
and consumers to
economize in

consumption.

tax, if found ro be too stringent, could
be relaxed relatively easily over a time-
frame, allowing for markets to react
with certatnry. If found too low to pro-
duce results, a carbon tax could easily be
increased. In either event, such changes
could be phased in over time, creating
predictability and allowing an ongoing
reassessment of effectiveness via obser-
vations about changes in the consump-
tion of various forms of energy. A
cap-and-trade system, by contrast, is
more difficult to adjust because permits,
whether one is the seller or the buyer,
reflect significant monetary value.

ties, should create incentives more
aligned with the government’s objective.

Elimination of Superfluous Regulations. Because a
carbon tax would cause carbon emissions to be
reduced efficiently across the entire market, other
measures that are less efficient—and sometimes even
perverse in their impacts—could be eliminated.
With the proper federal carbon tax in place, there
would be no need for corporate average fuel economy
standards, for exaraple. California’s emissions-trading
scheme, likewise, would be superfluous, and its reten-
tion only harmful to the Golden State. As regulations
impose significant costs and distorr markets, the
potential to displace a fairly broad swath of environ-
mental regulations with a carbon tax offers benefits
beyond GHG reductions.

Price-Stabilization. As the experiences of the European
ETS and California’s RECLAIM show us, pollution-
trading schemes can be easily gamed, resulting in
significant price volatility for permits. Imagine one’s
energy bill jumping around as permits become more
or less available due to small changes in economic
conditions. A carbon tax would be predictable, and

Permit traders would demand-—and
rightly so—compensation if what they purchased in
good faith has been devalued by a governmental
deflation of the new “carbon currency.” In addition,
sudden changes in economic conditions could lead to
significant price volatility in a cap-and-trade program
that would be less likely under a carbon-tax regime.

Preexisting Collection Mechanisms. Whether at
local, state, or federal levels, carbon taxes could be
levied and collected through existing institutions with
extensive experience in enforcing compliance, and
through ready-made statutes to back up their actions.
The same cannot be said for emissions-trading
schemes that require the creation of new trading
markets, complete with new regulations and institu-
tions to define and enforce the value of credits.

Keeping Revenue In-Country. Unlike an intema-
tional cap-and-trade regime, carbon taxes—whether
done domestically or as an internationally agreed-
upon value—have the advantage of keeping rax
payments within individual countries. This could
strongly reduce the opposition to international
action that has, until this point, had a strong
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implication of wealth redistribution overlaid on the
policy discussion.

This dynamic leads to a second reason why a car-
bon tax is a beteer fir for U.S. climate policy: it offers
an international analogue to our federalist approach to
public policy innovation within the United States. As
we have seen, there is reason to doubt the long-run
effectiveness and sustainability of the EU’s emissions-
trading program. If the United States adopts a carbon
rax approach, we will be able to compare the effec-
tiveness of tax versus emissions trading in short order.

Mitigation of General Economic Damages. As energy
is one of the three most important variable inputs to
economic production (along with labor and capital},
raising the cost of energy would undoubtedly resulr in
significant economic harm. Using the revenues gener-
ated from a carbon tax to reduce other taxes on pro-
ducrivity {taxes on labor or capital) could mitigate the
economic damage that would be produced by raising
energy prices. The most likely candidates for a carbon
tax tradeoff would be the corporate income rax (the
U.S. rate is currently among the highest in the indus-
trialized world) and payroll taxes, the latter of which
would lower the cost of employment and help offset
the possibly regressive effects of higher energy prices
on lower-income households. But across-the-board
income tax rate cuts and further cuts in the capital
gains tax could also be considered.

Few other approaches offer this potential. Regu-
latory approaches such as increasing vehicle effi-
ciency standards do not because they mandate more
expensive technologies and allow the costs to be
passed on to consumers without offsets (unless they
are subsidized), in which case it is the general tax-
payer whose watlet shrinks. Emissions-trading would
allow for this if one auctioned all initial permits and
used the revenue 1o offset other taxes. The vast
majority of trading systems, however, begin with the
governing entity distributing free emission credits to
companies based on historical emission patterns
rather than having an open auction for permits that
would produce such revenue streams. Without an
auction, the revenues in a trading scheme accrue
only to private companies that trade in carbon per-
mits, while the companies buying permits would pass
the cost on to consumers. International emissions-
trading approaches such as Kyoto’s clean develop-
ment mechanism are worse still: the beneficiaries of

the scheme are likely to be foreign governments

ot private entities that can reduce {or pretend to
reduce) carbon emissions more efficiently, leaving
Anmericans with higher energy prices and no revenue
stream to offset the negative impacts on productivity.

Exploring the Parameters of Carbon-
Centered Tax Reform

Published estimates of an initial optimal carbon tax on
fuels are in the range of $10 to $20 per ton of CO; emit-
ted (in 2005 dollars). Nordhaus, for example, estimates
the optimal rate for a tax implemented in 2010 to be

$16 per ton of carbon and rapidly rising over time. !4 We
wilt focus primarily on a tax rate of $15 per ton of CO;,
while also providing enough information to allow a reader
to consider the likely impact of a range of possible taxes.

¢ Background on Emissions. According to the U.S.
Energy Information Administration, emissions of CO,
in the United States in 2005 equaled 6,009 million
metric tons (MMT) of CO;, an increase of twenty
MMT over 2004.15 Emissions have grown at an
annual rate of 1.2 percent between [990 and 2005.
Recently, the rate has slowed, with the average annual
rate between 2000 and 2005 equaling 0.5 percent.

Price Impacts. Table 1, on the following page, shows
the price impacts of a $15 per ton CO, rax under the
assumption that the tax is fully passed forward. The
price shown for gasoline is not in addition to that on
crude oil (i.e., it is not a double-tax). It is included to
show how the price levied on crude oil would change
the price of the refined product.!® This provides a
rough guide o the excise tax equivalent price impacts
of a tax on CO;. We can scale the tax rates to evalu-
ate different carbon taxes. For example, a $10 per ton
tax on CO; would raise the price of coal by $28.55 x
0.66 = $18.84.

A $15 CO, tax would raise the price of gasoline by
14¢ per gallon. A similar calculation can be made for
coal-fired electricity. Using the most recent data from
EPA’s Emissions & Generation Resource Integrated
Database {eGRID), we calculate that the average emis-
sion rate for coal-fired power plants is 2,395 pounds
of CO, per megawatt-hour (MWh) of electricity. A
$15 per ton CO; tax would raise the price of coal-fired
elecrricity by 1.63¢ per kilowatt-hour (kWh), or 20 per-
cent at an average electricity price of 8.3¢ per kWh.



Table Z shows the impact of a
$15 per ton carbon tax on the price
of major fuels used in electricity
generation, Fuel prices are prices at
which the carbon tax would likely
be applied.}? Nor surprisingly, coal is
most heavily impacted by a carbon
tax, with coal’s price rising by more
than three-quarters with a tax of
this magnitude.

Behavioral Responses and Revenue.
The higher energy prices in table 2
should bring about a reduction in the
demand for carbon-intensive fuels. A
full analysis of equilibrium changes in
carbon emissions requires a Computa-
rional General Equilibrium (CGE)
model, an exercise that is beyond the
scope of this paper. We can, however,
make a rough calculation using previ-
ously published results from CGE
models. Here, we extrapolate results
from the analysis of Bovenberg and
Goulder of a $25 per ton tax on car-
bon.!8 Table 3 presents the price and
output changes for fossil fuels follow-
ing the imposition of the carbon rax
in Bovenberg and Goulder's study.
We compute the arc elasticity as the
ratio of the percentage output change
to price change.

These response elasticities are not
price elasticities in the usual sense,
since they are the outcome of the
entire general equilibrium response to
the tax. These responses, for example,
include a shift in electricity produc-
tion away from coal toward natural
gas and oil.!9 They are also refatively
short-run responses, on the order of
three to five years following the
phased-in introduction (over three
years) of the carbon tax.

The elasticities from table 3 com-
bined with the price increases in
table 2 imply the reductions in fuel
use and carbon emissions seen in
table 4.
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Taneg 1
PRICE IMPACTS OF A $15 CQ, Tax

Coal Crude Oil  Natural Gas  Gasoline
Energy Unit - Short Ton Barrel mef Gallon
MT C/Quad Biu 25980,000 20,300,000 14,470,000 19,340,000
Mt CO»/Quad Bru 95,260,000 74,433,333 53,056,667 70913333
Biw/Energy Unit 18,980,000 5,800,000 1,027,000 124,167
Mt COy/Energy Unit 1.903 0432 0.054 0.009
Tax/Energy Unit $28.55 36,48 $0.81 $0.14

Sources: Carbon content of fuels from www.ea.doe.gov/environment.heml; energy content
of fuels from U.S. Department of Energy (DOE), Energy Information Administration (E1A),
Annual Energy Review 2005, DOE/EIA-0384(2005), Washington, DC: EIA, 2006.

Tapte 2
SHORT-RUN PRICE EFFECTS OF A $15 CO, Tax

Energy Price Per Tax Per unit Price Change

Soutce Unit Unit ($) of Energy (%)

Coal short ton $34.29 28.55 833

Crude Oil barrel $60.23 6.48 10.8

Natural Gas  thousand $8.53 0.82 9.6
cubic feet

SOURCE: Prices are 2006 averages as reported by Energy Information Administration (EIA).
Coal statistics from EIA, “Receipts, Average Cost and Quality of Fossil Fuels.” available ac
www.eia.doe.govicneaffelectricityfepm/table4_2 heml; crude oil seatistics from E1A, “Refiner
Acquisition Cost of Crude Oil,” available ar hetpifftonto.eia.doe gov/dnav/pet/per_pri_
rac?_deu_nus_ahim; and natural gas statistics from EIA, “Natural Gas Prices,” available at
httprfftoneo.eia.doe.govidnav/ng/ng_pri_sum_deu_nus_m hem. Unit taxes computed from
tble 1.

NOTE: Tax is assumed to be fully passed forward.

TaBLE 3
IMPLIED OuTPUT ELASTICITIES

Price Change  Output Change Qutput

(%) (%) Elasticity
Coal Mining 54.50 -19.10 -0.350
oil 13.20 -2.10 -0.159
Natural Gas 13.20 -2.10 -0.159

SouRrCE: A. Lans Bovenberg and Lawrence Goulder, “Neutralizing the Adverse Indusery
Imipacts of CO; Abatement Policies: What Does Tr Cost?” in Distribunional and Behavioral
Effects of Environmental Policy, eds. Carlo Carraro and Gilbert E. Metcalf {Chicago: Univer-
sity of Chicago Press, 2000}, rable 2.2.

NoTE: Qutput elasticity is the tatio of the percent change in quantity demanded divided by
the percent change in price, multiplied by negative one.
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TABLE 4
EMIsSIONS REDUCTIONS FOR 4 $15 Tax

tons, a decline of 11 percent. Most of

the reduction in emissions comes from  Energy Qutput CO, Emissions  Reduction in CO,
reduced coal use. A staric estimate of ~ Source Change (%) (MMT) Emissions (MMT)
‘(v,OZ tax revenue (ignoting the bfhav— Coal 292 2,046 597.1
foral response) suggests that a $15 tax Crude Ol | 2837 5
would raise $90.1 billion per year in Tude -l o 484
the near term.2? Allowing for the Natural Gas -15 1130 172
emissions reductions calculated in Total N/A 6,000 662.8
table 4, the tax would raise $80.2 bil- SoURCE: Authors' caleulations.
lion per year. Clearly, the tax would
raise less money in future years as
TABLE 5

greater reductions in carbon emissions
oceurred through improvements in

VARYING THE TaX RATE

efficiency, fuel switching, or new tech-

o Tax Rate
nologies like carbon capture and

Per Ton (3)

Tax Revenue
{$ billions, annual rate)

Emissions
Reductions (%)

sequestration.2! The revenue estimate,

however, does not factor in growth 10 7.40 55.1
in demand for electricity nor the base- 15 11.0 80.2
line growth in carbon emissions that 20 14.7 102.5
would result in the absence of any 25 18.4 1226
carbon policy. SOuRCE: Authors’ caleulations,

Applying this approach to different
carbon tax rates gives the results for
emissions reductions and rax revenues

TaBLE 6

seen in table 5.
While these results are useful for

CARBON TAXES AS A SHARE OF OTHER TAXES

providing a ballpark estimate of the

: . Tax Rate  Tax Revenue Personal Income Corporate Payroll
xmpaCF ofa .carbon m’f‘ fmore de.talled Per Ton ($)  ($ billions) Tax (%) IncomeTax {%) Taxes (%)
modeling will be required to refine

them further. Qur estimates are 10 55.7 6.0 20.0 7.0
broadly consistent with results from 15 80.2 8.6 78.8 101
more detailed CGE modeling of 20 102.5 11 36.8 120
U-S. carbon policies.?t 25 1226 13.2 44.1 154

SouRCE: Authars’ caleulations.

Potential Uses of Revenue, Carbon

tax revenues could be used for a num-

ber of purposes, such as lowering pay-

roll and corporate income taxes, funding tax relief to
low-income earners most affected by increased energy
prices, or a combination of these. Table 6 reports the
carbon tax revenue from table 5 as a percentage of
varjous tax collections in 2003, as reported in the
most recent administration budget submission.

A $15 per ton CO, tax raises enough revenue to
reduce the corporate income tax by over one-quarter
and income or payroll taxes by roughly 10 percent.

In a policy brief for the Brookings Institution and the

‘World Resources Institute, economist Gilbert Metcalf
estimated that a rebate of the employer and employee
payroll tax contribution on the first $3,660 of earnings
per worker in 2003 would be sufficient to make the car-
bon tax both revenue- and distributionally neutral.2?
Distributional neutrality may well impact the desir-
ability and political feasibility of a carbon tax, but
there are efficiency considerations as well. There is
substantial literature on the “double dividend” that
examines the economic conditions under which a
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carbon tax can be paired with a reduction in other
taxes in a manner that improves the overall efficiency
of the economy. Where such a double dividend is
available, a carbon tax swap would be desirable,

even if the environmental benefit of reduced carbon
emissions failed to be realized.

The concept of the double dividend stems from the
observation that a tax on an environmental external-
ity not only helps curb the externality (dividend 1),
but also provides revenue with which other distorting
taxes can be reduced, thereby providing efficiency
gains (dividend 2).24

The double dividend comes in different levels.2
The “weak” double dividend states that if one has an

the permits according to some formula rather than
through an auction. For the purposes of exposition, we
compared a carbon tax to this latter form of the cap-
and-trade system. One should remember that cap-and-
trade proposals can be adjusted to raise revenues, and
the revenues could then be used to pursue the double
dividend. In that case, the relative merits of a carbon
tax would be diminished.

Achieving a More Efficient System
A cap-and-trade approach to controlling GHG emis-

sions would be highly problemaric. A lack of interna-
tional binding authority would render enforcement

economically distorting tax, using
environmental tax proceeds to lower it
provides greater efficiency gains than
returning the proceeds lump sum to
those who pay the environmental tax.
An intermediate form of the double
dividend hypothesis is that there exists
a distortionary tax, such that using
environmental tax proceeds to lower
this tax will improve welfare, setting
aside environmental benefirs.26 A
strong form claitms that a welfare

gain will occur when environmental

A tax swap would
create economy-wide
incentives for energy
efficiency and lower-
carbon energy, and by

raising the price of

energy, would also

reduce energy use.

nearly impossible, while the incentives
for cheating would be extremely high.
The upfront costs of creating institutions
to administer trading are significant and
likely to produce entrenched bureaucra-
cies that clamor for ever-tighter controls
on carbon emissions. Permit holders will
see value in further rightening of caps,
but will resist efforts outside the cap-and-
trade system that might devalue their
new carbon currency. Higher erergy costs
resulting from trading would lead to eco-
nomic slowdown, but as revenues would

proceeds replace those of the typical
distorting rax.

The weak double dividend is uncontroversial,27
while the strong double dividend is somewhat more
controversial.?8 Criticisms notwithstanding, logic sug-
gests that the pursuit of a strong double dividend is
desirable as a matter of public policy. To that end, it
would seem much more desirable in terms of efficiency
to pursue capital tax reduction as a revenue feedback
than other choices, as the current treatment of capiral
in the tax code is quite far from the optimal tax of
zero, and the efficiency gains from a reduction ina
payroll tax would likely be minimal if Jabor is, as is
generally accepted, supplied relatively inelastically.

Ie should be noted thar cap-and-trade systems and
carbon-tax systems can be designed so they are quite
similar. If, for example, emissions are capped and per-
mits are auctioned off, then one could, after observing
the auction price, set a carbon tax that leads to a simi-
lar emissions and revenue outcome. Cap-and-trade
systems, however, generally have been pursued as an
alrernarive to revenue-raising taxes, and often allocate

flow into foe-profit coffers (domestically
or internationally), revenues would be unavailable for
offsetting either the economic slowdown or the impacts
of higher energy prices on low-income earners.

A program of carbon-centered tax reform, by contrast,
lacks most of the negative attributes of cap-and-trade,
and could convey significant benefits unrelared to GHG
reductions or avoidance of potential climate harms, mak-
ing this a no-regrets policy. A tax swap would create
economy-wide incentives for energy efficiency and lower-
carbon energy, and by raising the price of energy would
also reduce energy use. At the same time, revenues gen-
erated would allow the mitigation of the economic
impact of higher energy prices, borh on the general
economy and on the lower-income earners who might be
disproportionately affected by such a change. Carbon
taxes would be more difficult to avoid, and existing insti-
tutions quite adept at tax collection could step up imme-
diately. Revenues would remain in-country, removing
international incentives for cheating or insincere partici-
pation in carbon-reduction programs. Most of these
effects would remain beneficial even if science should
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determine that reducing GHG emissions has only a
negligible effect on mitigating global warming.

A modest carbon tax of $15 per ton of CO, emitted
would result in an 11 percent decline in CO; emissions,
while raising non—coal-based energy forms modestly.
Coal-based energy prices would be affected more
strongly, which is to be expected in any plan genuinely
intended to reduce GHG emissions. A number of pos-
sible mechanisms are available to refund the revenues
raised by this tax. On net, these tools could significantly
reduce the economic costs of the tax and quite possibly
provide economic benefits.

For these reasons, we conclude that if aggressive
actions are to be taken to control GHG emissions,
carbon-centered tax reform—not GHG emission
trading—is the superior policy option.

AE! editorial associate Nicole Passan worked with Messys. Green,
Hayward, and Hassett to edit and produce this Environmental
Policy Outlook.
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Climate Change: The Resilience Option

By Kenneth P. Green

“The willow which bends o the tempest, often escapes better than the bak which
tesists it; and so in great calamities, it sometimes happens that light and frivolous spirits

recover their elasticity and presence of mind sooner than those of a loftier character.”

—Albert Schweitzer

The Earth’s climate is prone to sharp changes over fairly short periods of time. Plans that focus simply on
stopping chimate change are unlikely to succeed; fluctuarions in the Earth's climate predate humenity. Rather
than try to make the climate static, policymakers showuld focus on implementing resilience strategies to enable

adapsation to a dynamic, changing climate. Resilienc

subsidies and privatize infrastructiure.

Recem climate research tells us thar our cli-
mate is not the placid, slow-changing system
people assume it to be. Instead, it is prone to
sharp changes over fairly short periods of time.
Whether those changes are natural or caused by
human sctions, we now know that we live ina
world of greater climatic risks. Previous genera-
tions did not think about, plan for, or factor in
these risks when they sited their cities and decided
how to build and manage them. While planning
was done for weather in what was considered a
largely predicrable system, lirtle thought was given
to making cities resilient to climare variability, As
efforss to reduce gr
fail, we need to consider altemative plans and
actions to reduce the risks we face.

The United Nations Intergovemmental Panel
on Climate Change (IPCC) has always discussed
the idea of adaptation to climate change as 2

enhouse gas (GHGY emissions

second- or third-best response—something to be

done only after every possible effort has been made
to reduce GHG emi

environmental groups have generally been hostile

8 ad

sions. Both governmental

Kenneth P, Green {(kgreen@aet.org) is a resident
scholar at AEL

1150 Seventeenth Street, N.W, Washington, DC. 20036
2

can be successful if we current visk

to adaptation-based responses to climare change,

as they view such approaches as surrender—an

acceptance of the idea that GHG emissions

will continue, that the climate will change, and
that people will come to believe they can adapt.
They fear that a focus on adapting to climare
change would detract from a focus on raitig

ing emissions.

There will be argiments about mitigating
GHG emissions for many years {(and perhaps
decades} to come, but our new understanding
of how variable our climate can be suggests we
should broaden our climate policy focus by
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202.862.5800

www.act.oty

ergy and Environment Outlook




strengthening our efforts to facilitate adapration. We
should focus on building resilience as an approach to
protecting ourselves from the risks of climate change as
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superior to a static approach that singles out only one
possible climate influencer (the GHGs) and largely
ignores natural climate variability.

This Cutlook discusses our variable climate and out-
lines an agenda for building climare resilience thar can be
implemented immediately and that could offer significant
protection for future generations from climate variabilicy.

QOur Variable Climate

Whether viewed in Jong- or short-term periods, the
Earth’s climate history is one of variabiliry, not stasis.
Qur planet has moved into and out of ice ages and
warm periods for as long as we have evidence of historic
climate. Figure 1 shows the longest-term picture of cli-
mate vatiability scientists have developed, which uses
measured and proxy data. Proxy data consist of estimared
remperatures {or other climate variables such as atmos-
pheric moisture) developed by studying whar are, in
essence, climate fossils: tree tings, ice cores, fossil diatoms,
boreholes, fossilized plant leaves, and so on. While proxy
data should be considered less reliable than enpirical
data (meaning thar the farther back we look, the more
hazy the picture becomes), the scientific paleotempera-
ture reconstructions clearly show the huge variability of
the Earth's climate.!

The causes of global climate change are a combina-
tion of astronomical, geological, oceanographic, geo-
graphical, and biological “forcings.” Forcings are things
that can change the Earth’s balance of incoming and out-
going radiation, making the climate warmer or cooler.
Cn the astronomic side of the equation are changes in
solar output and cosmic wind, as well as the angle and
inclination of the Earth with respect 10 the sun. On the
geological side are variations in volcanic activity or
oceanic GHG fhax and the response of armospheric warer
vapor to climate change. On the biological side of the
equation are changes in GHG emissions caused by ani-
mals (rermites, raminants, humans) and the production
and sequestration of atmospheric carbon by plants and
other photosynthetic organisms {such as phytoplankton).
On the geographical side, changes in reflectivity of the
land through changes in land use and the emission of dif-
ferent amounts of reflective and ahsorprive particulate
pollution can also affect the local climate.

For more recent time periods, scientists have data of
slightly better reliability (though there are still prob-
lems with data quality). The land temperature record
shows that the climate has indeed been changing in
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the last century. As figure 2
shows, according to the surface

FIGURE 2

GLOBAL AVERAGE NEAR-SURFACE TEMPERATURES, 1830~JUNE 2009

temperature record, thete have
been five stages of change since ‘o
1850, when measurements began.
From 1910 to 1940, the Earth
experienced a period of warming;
from 1940 through 1970, a pro-
nounced cooling; from 1970 to
2000 a pronounced warming;
from 2000 to the present, the rate
of warming has flattened out and
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begun to decline.

The last published report of the
United Nations IPCC says that
“Im]ost of the observed increase in
global average temperatures since
the mid-twentieth century is very
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likely due to the observed increase  So

in anthropogenic greenhouse gas
concentrations.”? Others dispute
this assertion, arguing that climate
models are attributing oo much
influence to GHGs in the atmosphere.

This Outlook does not focus on the question of cli-
mate change causality {there are plenty of studies that
do), but it is fair to say that scientific understanding of
which factors contribute to changes in the Earth’s cli-
mate is still in a very early stage. Even the experts at
the IPCC acknowledge this to be the case. Figure 3,
from the Fourth Assessment Report of the IPCC, shows
how limited scientific understanding of climate forcing
really is. Scientific understanding of potential anthropo-
genic forcings is ofren medium-low to low. The same
applies to scienrific understanding of the nonbiological
factors in climate change: articles disputing the role of
solar output, cosmic ray tlux, ecological GHG contribu-
tions, and responses are published on an ongoing basis.*
From a policy perspective, the important palicy ques-
tion is less about the cause of climate variability than
about the best response to climate variability, whether
manmade or natural,

What Is Better, Climate Resilience
or Climate Stasis?

In general, the mainstream response to the issue of cli-
mate change has been reactive, pessimistic, authoritarian,
and resistant to change. Those alarmed about a changing

£: UK Met Office, “Annual Global and Hemispheric Surface Temperatuces,” HadCrut3 data
set, www.metoftice.gov.uk/climatechange/science/monkoring/temperarures.hemt.

NoTE: The solid bars shaw the global annual average near-surface temperature anomalies from 1850
to June 2009. The error bars show the 95 percent uncertainty range on the annual averages. The
thick line shows the annual values after smoothing with a twenty-one-point binomial filter.

climate would stand athwart the stream of climate history
Rather than working to cease

and cry “stop, enough!”
human influence on climate, they want to find a way to
make the climate stand still. This focus on creating cli-
mate stasis has led to policy proposals that would have
been laughed at or dismissed as wacky conspiracy theories
in the 1980s. Bur mainstream anti-climate change activ-
ists are proposing nothing less than the establishment of
global weather control through energy rationing, regula-
tions, and taxes, all managed by a global bureaucracy
with a goal of leading humanity into a future that will
become smaller, more costly, and less dynamic over time.
Environmental groups, along with organizations like the
United Nations IPCC, are calling for nothing less than
imposing climate stasis on a chaotic system.

Consider the climate bill now before Congress:
the Waxman-Markey American Climate and Energy
Security Act. Waxman-Markey sets the ambitious target
of reducing rotal U.S. GHG emissions by 83 percent
below 2005 levels by the year 2050 (with intermediate
benchmarks at 2020 and 2030). Thus, the cap and the
allowances sold pursuant to it will be lowered from a
peak of 5.4 billion tons in 2016 to just a little over 1 bil-
lion tons in 2050, As my colleague Steven E Hayward
and [ have pointed out elsewhere, these targets are
absurd.> From Department of Energy historical statistics
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on energy consumption, it is possible to estimare that
the United States last emitted 1 billion tons in the year
1910, when the nation’s population was only 92 million
people, per-capita income (in 2008 dollars) was only
$6,196, and rotal GDP {also in 2008 dollars) was about
$572 billion—about one-twenty-fifth the size of the U.S.
economy today. By the year 2050, however, the United
States is expected to have a population of 420 million,
according to Census Bureau projections-—more than
four times the population of 1910, In order to reach the
.

83 percent reduction target, per-capita carbon dioxide
{CO,) emissions will have to be no more than 2.4 wns
per person—only one-quarter the level of per-capita
emissions in 1910

When did the United States last experience per-
capita OO, emissions of only 2.4 tons? From the limited
historical data available, it appears that this was about
1875. In 1875, the nation’s GDP {in 2008 dollars) was
$147 billion, per-capita income (in 2008 dollars) was
$3,300, and the population was only 45 million.8
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My colleague Kevin A. Hassett, Hayward, and [ have
also written elsewhere about the problems with cap-
and-trade and suggested that a revenue-neutral carbon
tax would be preferable,” but that, oo, represents an
effort to impose stasis on a dynamic system simply using
more efficient means. A carbon tax is, to be sure, vastly
superior to a cap-and-trade system, but there are doubts
that it is politically possible to enact one in a way that
is acrually revenue-neutral and is not abused by politi-
cians who will look to tax those they dislike and rebate
the taxes to groups they favor, namely, those thar are
most inclined to vote for their party.

A more forward-looking, optimistic, and free-market
approach to the risks of climate variability accepts that
the climate has been, is, and will be variable; focuses
on the risks of variability; and looks for ways to build
resilience in the face of that change, regardless of cause.

Aaron Wildavsky’s Resilience Paradigm

Aaron Wildavsky, one of the great policy analysts of the
late twentieth century, wrote extensively about the ben-
efits of resilient social institutions. Wildavsky observed
that possible risk-reduction interventions lie along a spec-
trum from resilient to interceptive. Resilient approaches
maximize our ability to cope with risk by maintaining a
dynamic, market-based, knowledge-building strategy.
Interceptive interventions emphasize specific risk-
reduction efforts that require certain specific actions
and prohibit or restrict others.® But how do we decide,
for a given risk such as climate change, whether an
interceptive approach is more likely to provide greater
safety than a resilient approach!

Wildavsky demonstrated that uncertainties about the
likelihood or extent of any given risk and about the effec-
tiveness of any intervention constrain risk-reduction
decisions.? Figure 4 shows how uncertainties about the
nature and scope of a risk and uncertainties about inter-
vention measures and their effects constrain strategy
selection, favoring certain approaches over others.

Employing both theory and empirical observation,
Wildavsky observed that a strategy of interception is
likely to be successful only in situations of truly excel-
lent information. So, for example, for a power plant
owner who knows that a particular part is going to
burn out every 150 days, an interception strategy of
replacing the part every 149 days to prevent the risk is
likely cost-effective. But where less information exists,
more resilient strategies are likely to succeed because

FIGURE 4
APPROPRIATE STRATEGIES FOR DIFFERENT STATES
OF KNOWLEDGE

Amount of knowledge about intervention measures
Small Great

More resilience,

. y interception
less interception P
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More resilience,
less interception

Low Resilience

Knowledge of the nature and scope
of risks and future conditions

SOURCE: Adapted from Aaron Wildavsky, Searching for Safety (New
Brunswick, N}: Transaction Publishers, 1988}, 122.

interception will be either infeasible or expensive in
such situations. If a power plant had eight thousand
critical pieces of equipment that would create a fire
upon failure, but the plant owner did not know the
failure rates of each piece, trying to intercept the risk
by replacing pieces before they failed would be enor-
mously costly. Further, trying to have backup systems
on all eight thousand pieces would be technologically
difficult and probably not financially feasible. Instead, a
strategy of resilience, such as implementing a sophisti-
cated fire-response system, is more likely to be a feasi-
ble and efficient way of dealing with this risk.

In the case of climate change, our knowledge of the
nature and scope of risks and future condirions is low,
and our knowledge about how to intervene to head off
specific risks is small. This suggests that contrary to cur-
rent policy approaches that focus on mitigating GHG
emissions largely to the exclusion of everything else,
resilience should be considered the default climate strat-
egy. As Wildavsky observed:

® Resilient systerns build knowledge through
research and build safery through efficient use of
resources, enhancing the ability to respond to and
reduce risks over time,

.

Resilient approaches optimize use of local knowl-
edge of specific and particular circumstances. Since
resources are retained by individuals and firms in
the social and economic system, people will
instinctively reduce risks as they perceive them.
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*» Resilient approaches create spillover knowledge
by building knowledge at local levels that can
then be brought into play in other areas. Research
is a natural part of resilient systems. 10

Wildavsky illustrates these characteristics, drawing
from the work of systems ecologists Kenneth E. E Wart
and Paul Craig. In one example, Wildavsky explains
why a market-based system is more stable and, there-
fore, safer: the complexity and intricate nature of
negative and positive feedback as conveyed through a
market is a powerful stabilizing force whether that mar-
ket is financial or involves the way energy is distributed
through an ecosystem. Natural systems exhibit this
complexity and rich feedback milieu, but so do eco-
nomic systems:

Systems of great corplexity, with stability main-
tained by a lot of fast acting negative feedback
loops are complex economies, with prices
responding freely to trends in supply and demand.
In such circumstances, we see very rapid intro-
duction of new products, or replacement of old by
new products. !t

In yet another example, Wildavsky points out that
ecological studies present cautionary findings with
regard to poor specific risk-reduction investments:

We are specifically concemed with stability of the
entire system in contradistinetion to stability of
each component of the system. That is, we under-
stand that in biological, economic, or any other
kind of systems, the former can be maintained at
the expense of the latter. Putring this differently, if
the goal adopted is to preserve stability of particu-
far system components, the ultimate consequence
can be decreased stability in the entire system.!?

To a large extent, the resilience option is the com-
plete opposite of the climate-stasis approach; it focuses
on decentralization, deregulation, and freeing markets

to maximize resilience.

Managing Risks with Resilience-Building
Policies

A vast range of risks has been discussed in the context
of climate change, from flood to drought, threatened

food supplies, more deadly insect-home diseases, higher
heat-related deaths, rising sea levels, and so forth. The
risks discussed in this Qudook are not furure probabil-
ities based on empirical evidence and extrapolation.
Rather, they derive from computer models of potential
future change and are, therefore, not to be taken as
known threarts but rather as hypothesized threats made
using relatively primitive modeling technology subject
to the garbage-in, garbage-out problem typical of the
breed. The risks are discussed here with thar limiration
in mind, as potential risks, without any measure of
probability attached. Several approaches economists
and policy analysts have identified could help increase
social resilience to such risks.

Confrary to current policy approaches that
focus on mitigating GHG emissions largely
to the exclusion of everything else,
resilience should be considered the

default climate strategy.

Eliminate Risk Subsidies. Predicted damages associated
with sea levels and storms are high because of the popu-
larity of such locales for high-density business and
upscale residential development. As a result, damages
from exrreme coastal weather events have been hugely
expensive. The damages from Hurricane Katrina, for
example, reached over $150 billion.13 The question,
however, is why was there so much value that was so
badly protected against completely predictable events!
Levees and sea walls were underdesigned. Many houses
and businesses were not insured against flood damage.
As Charles Perrow observes in Our Next Cawastrophe,
“Even in areas known to be hazardous, only about 20 per-
cent of homeowners purchase flood insurance, and less
than 50 percent of businesses purchase flood and earth-
quake insurance in risky areas."!*

The answer to that question lies, at least in part, in
the presumed role of state and federal governments as
the insurer of last resort. Feople know that in the event
of a disaster, even if uninsured, the Federal Emergency
Management Agency will give grants to let people
recover from natural disasters such as hurricanes, floods,
and storm surges. Without such assurances, we can
assume that many people would be unwilling to face the



risk of living in coastal areas that could be flooded by
rising sea levels and would relocate to higher ground.
Capirtal needed for businesses would also avoid areas of
high risk due to sea-level rise, preventing further siting
of high-value structures in vulnerable areas.

As researchers at the Wharton Risk Center observe:

Highly subsidized premiums or premiums artificially
compressed by regulations, without clear communi-
cation on the actual risk facing individuals and
businesses, encourage development of hazard-prone
areas in ways that are costly to both the individuals
who locate there (when the disaster strikes) as well
as others who are likely to incur some of the costs
of bailing out victims following the next disaster
(either at a state level through ex post [facto]
residual market assessments or through federal
taxes in the case of federal relief or rax breaks).!?

Similarly, the CATO Institute points out:

Government-provided programs for crop insurance
and flood insurance, as well as other interventions
in private disaster insurance markets, often are jus-
tified as necessary to overcome the failure of private
markets to offer adequate and affordable disaster
insurance. Defenders of government insurance pro-
grams claim that they reduce dependence on “free”
disaster assistance and promote efficient risk man-
agement by property owners and farmers.

But government policies are the cause of, not the
cure for, the limited supply and narrow scope of
private-sector disaster insurance. Demand for private
coverage is low in part because of the availability of
disaster assistance, which substitutes for both public
and private insurance. Moreover, a governiment that
cannot say no to generous disaster assistance is
unlikely to implement an insurance program with
strong incentives for risk management.

The subsidized rates and limited underwriting
and risk classification of federal government insur-
ance programs aggravate adverse selection, discour-
age efficient risk management, and crowd out

market-based alternatives.

Federal tax policy reduces supply by substantially
increasing insuters’ costs of holding capital to cover
very large but infrequent losses. State governments
also inrrude on insurance markets by capping rates,
mandating supply of parricular types of insurance,
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and creating state pools to provide catastrophe insur-
ance or reinsurance coverage at subsidized rates. By
reducing both the supply and demand sides of pri-
vate insurance protection, government intervention
leads to greater reliance on politically controlled dis-
aster assistance and higher costs for taxpayers. 16

Perrow makes the case that this is no better at the

state level:

State-mandated pools have been established to
serve as a market of last resort for those unable to
get insurance, but the premiums are low and thus
these have the perverse effect of subsidizing those
who choose to live in risky areas and imposing
excess costs on people living elsewhere. In addi-
tion, the private insurers are liable for the ner losses
of these pools, on a market-share basis. The more
insurance they sell, the larger their linbility for the
uninsured. Narurally, they are inclined to stop writ-
ing policies where there may be catastrophic losses
(hurricanes in Florida and earthquakes in Califor-
nia). The Florida and California coastlines are very
desirable places to live and their populations have
grown rapidly, but these handsome lifestyles are
subsidized by residents living in the less desirable
inland areas in the stare, and, to some limited
extent, by everyone in the nation,7

If risk subsidies cannot be abolished entirely, at the

very least, insurance companies should charge risk-
based premiums. As Wharton researchers explain:

Insurance premiums (whether public or private
coverage) should, to the extent possible, reflect the
underlying risk associated with the events against
which coverage is bought in order to provide a
clear signal to individuals and businesses of the
dangers they face when locating in hazard-prone
areas and {to] encourage them to engage in cost-
effective mitigation measures to reduce their vul-
nerability to disasters.18

Privatize Infrastructure. Climate change could also
pose a challenge for coastal or low-lying roadways,

water-treatment facilities facing increased rainfall inten-

sity, energy utilities facing increased summertime elec-
tricity demand, and so on. Governments are quite good
at building infrastructure. After all, what politician does
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not enjoy a ribbon cutting ceremony for some new
element of name-bearing infrastructure? But govern-
ments are dismal at maintaining infrastructure, as they
generally fail to establish a revenue stream to maintain
a system that provides feedback about whether a par-
ticular road should be raised or a water-treatment facil-
ity expanded or a power capability increased. A solution
to these problems, as well as a potential source of rev-
enve for cashestrapped state and municipal governments,
is the privatization of infrastructure. While a few poorly
executed privatization efforts have tarnished the name,
the baby should not be thrown out with the bath water;
privatization offers a host of benefits, A great deal of
research on privatization in developing and developed
countries demonstrates that, on the whole, privatization
shows considerably more benefit than risk.

It has long been known that certain
types of risk are not suited to attempted
prevention but instead must be met
with the resilience needed to live
with the risk. Climate change is
one such risk that is virtually

impossible 1o prevent.

In “An Assessment of Privatization,” Sunira Kikeri
and John Nellis conclude that “[iln infrastructure sec-
tors, privatization improves welfare, a broader and cru-
cial objective when it is accompanied by proper policy
and regulatory frameworks.” Further, they observe that
“ownership change in productive firms, as well as pri-
vate investment in less than full ownership capacity,
usually improves the financial situation of the firm and
the fiscal position of selling government, increases
returns to shareholders, and in the right policy circum-
stances, generates significant welfare benefits as well."!?
Private owners of infrastructure have a lot of invest-
ment tied up in getting a fong-run stream of revenue
from the infrastructure. Ensuring that future changes in
climate do not disrupt that long-run cash flow is critical
to their current financial performance.

Roadways, If roads are privately owned and tolled, road
operators have a revenue stream to tap in order to raise,

resurface, or recontour roadways to adapt to climate
changes. If costs of such adapration are high, tolls will
rise, and at some point, an economic deciston will
occur about whether a road should be maintained or
whether some alternate route should be developed. In
some cases, people may indeed find their transporta-
tion options so limited that they must move away to
a place with a less fragile climate. One can imagine
something like this for some coastal roadways where
there are no easy alternate routes, but it would prob-
ably be a fairly rare outcome. Still, if such situations
did develop, this is a desirable outcome, as it is both
economically efficient and reduces the likely cost of
climate-related damages to structures,

Elecricity Supply. As long as governments distort the
prices consumers pay for energy with subsidies, fuel man-
dates, renewable power mandates, and the like, electric-
ity markets cannot effectively adapt to changing climatic
conditions. If electricity markets were fully deregulated,
and if full costs were passed onto consumers, price sig-
nals would be created for the electricity provider in
terms of expanding or decreasing capacity and for the
consumer in terms of the real cost of living in an envi-
ronment subjecrt to energy-consuming heatr waves {or
cold snaps). Privatizarion would create incentives for
elecrricity conservation and for the acquisition of
energy-efficient appliances and devices without any need
for specific governmental efficiency standards. Further,
electric companies would be driven to connect with one
another to ensure reliability to their customers rather
than doing the minimum possible to satisfy regulators.

Water Supply. Full pricing of water and full privatization
of the water supply, drinking water plants, and waste-
water treatment plants would ameliorate many climaric
risks incrementally over time, including flooding, sea-
water intrusion, and coastal and river pollution from
storm runoff. Charging the full price for water, from
supply to disposal, would create a price signal for con-
sumers regarding the real risks they face living in hydro-
logically sensitive areas and create incentives for
conservation while producing a revenue stream to allow
for expanded capability or the securing of alternative
supplies. At some point, again, high prices could simply
lead people to move away from areas that are hydrologi-
cally costly, such as cities dependent on a single winter
sniow pack that shrinks or a single major river that suf-
fers reduced flow.



Flooding. What is not achieved by removing insurance
subsidies in flood-prone areas can be managed through
the creation of privately administered hydrologic util-
ities, which would be financed by flood-protection fees
charged to residents of flood-prone areas. Again, such a
system creates a price signal that can show when it is
and when it is not efficient to raise the height of a
levee, for example, or to expand permeable surfacing
requirements in development. The cost of paying for
such activities would send the consumer a signal about
the true cost of living in flood-prone areas and would
ultimately lead those who could not afford to fully
finance their level of risk to relocate to safer areas,

Trust in Resilience, but Tie Up Your Camel

In the event thar climate change does tend toward
higher estimates put forward by the Unired Nations and
other groups, it is reasonable to consider insurance
options that might help deal with such climate changes.
Such options might include government investment in
geoengineering research, investment in research and
development to advance technologies allowing the
removal of GHGs from the atmosphere, and possibly
the creation of a climate adaptation fund to be used
when state and local governments find themselves
unable to cope with a given climate change, or even to
compensate others should it ultimately be shown that
U.S. emissions of GHGs have caused harm to other
countries or the property of other individuals.

It has long been known that certain types of risk are
not suited to attempted prevention but instead must be
met with the resilience needed to live with the risk.
Climate change is one such risk that is, as the world is
increasingly ohserving, virtually impossible to prevent,
whether it is manmade or natural.

As efforts 1o mitigate GHGs fail around the world,
it is long past time to broaden the tools available to us
in order to make our society resilient to climate risk.
Rather than remain largely focused on the quixotic
effort to reduce GHG emissions or to stand athwart the
stream of climate and shout “stop, enough!” we should
shift the majority of our policymaking attention to an
agenda of resilience building and adaptation, two areas
with which govemments particularly struggle. Plan B
for climate resilience should consist of an aggressive
program of resilience building through the elimination
of risk subsidies and the privatization of infrastructure.
Other subsidies and regulations that make the overall
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economy more brittle in the face of climate change
would also be ripe rargets for removal, such as those
which permeate energy and water markets.

The author would like to acknowledge the assistance of Dharana
Rijal in producing this Outlock.
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