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PROMOTING A CLEAN ENERGY ECONOMY

TUESDAY, JULY 27, 2010

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITTEE,

Washington, DC.
The committee met, pursuant to call, at 10:05 a.m. in Room 216

of the Hart Senate Office Building, The Honorable Carolyn B.
Maloney (Chair) presiding.

Representatives present: Maloney, Hinchey, Cummings, Sny-
der, Brady, Burgess, and Campbell.

Senators present: Bingaman.
Staff present: Andrea Camp, Gail Cohen, Colleen Healy, Kinsey

Kiriakos, Jessica Knowles, Jane McCullough, and Ted Boll.

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

Chair Maloney. The meeting will come to order. I would like to
recognize myself for my opening statement. I welcome my col-
leagues and the panelists.

I am pleased to hold today's hearing on promoting innovation in
the clean energy sector. This is the second in a series of hearings
held by the Joint Economic Committee on the role that innovation
has in fueling employment and growth.

Innovation in the clean energy sector will improve productivity,
enhance job creation, and improve the quality of life.

This hearing is timely for a number of reasons:
The Senate plans on discussing energy legislation this week;
The nightly news and the camera footage of the Gulf oil spill re-

mind us of the human and environmental cost of the spill;
While our economy is still raw from the devastating job losses ex-

perienced in the Great Recession, it is obvious that more robust
growth is needed to reduce the unemployment rate. Innovation in
the energy sector can help fuel growth in the future.

Innovation in the clean energy sector can also strengthen the
economy by making it less vulnerable to economic downturns.
While the United States has weaned itself from dependence on oil
in many sectors, progress to reduce our dependency on oil to meet
transportation needs has been particularly slow.

At a hearing last May, Dr. James Hamilton testified that the oil
price run-up in 2007-2008 was an important factor that contrib-
uted to the Great Recession. He testified that the run-up in oil
prices caused a plunge in auto sales, deterioration in consumer sen-
timent, and a slowdown in consumer spending and problems in



housing, especially in the exurbs where commuting costs can rise
significantly with gasoline price increases.

Continued reliance on oil leaves the economy vulnerable to sharp
increases in oil and gasoline prices and could potentially derail the
economic recovery that we are now experiencing.

It appears that when oil expenditures reach 4 percent of GDP,
the U.S. is at risk of falling into a recession. And that is what our
chart shows-that in every major recession except one, oil price
played a major role.

[The chart titled "Oil Expenditures" appears in the Submissions
for the Record on page 40.]

Currently the share of GDP spent on oil is 3.5 percent, 'much
higher than in 1993 when the share of GDP spent on oil was 1.8
percent, but better than the 6.8 percent in mid-2008.

Innovations in the clean energy sector can reduce our vulner-
ability to oil price rises. These innovations may arise from a variety
of different sources:

New technologies to produce energy;
New forms of energy, production of existing fuels, or energy in

a cleaner or a more efficient manner; or
New ways of reducing our consumption of energy.
In our hearing last month on innovation, witnesses testified that

federal spending on basic research in universities can provide the
spark that ignites regional economic growth and job creation.

Universities, with help from venture capitalists, have emerged
both as producers of ideas and active players in the innovation
chain, creating start-ups that are among the most successful small
businesses. But witnesses at our last hearing also testified that
there is not enough funding or research in the energy sector.

Congress and the Administration have recently increased our
country's commitment to clean energy. The Recovery Act invested
more than $90 billion in clean energy, including investments in en-
ergy efficiency, advanced vehicles, clean energy equipment manu-
facturing, and mass transit and high-speed rail.

Additionally, the America COMPETES Act, passed by the House
on May 28th, supports innovation and basic research by creating
new clean energy consortiums in a public-private partnership.

America COMPETES also provides a much-needed form of fund-
ing for game-changing innovation through the reauthorization of
the Advanced Research Projects Agency for Energy, and directs the
agency to help ensure that these promising technologies are shared
with the private sector. This is roughly funded at $200 million.

Federal investments can be especially effective when the funds
are combined with private sector investments. Just two weeks ago,
the Chair of the Council of Economic Advisers, Christina Romer,
testified before this Committee that $46 billion in public funding in
the Recovery Act encouraged an additional $100 billion in invest-
ment by the private sector in projects related to clean energy.

I am especially pleased that my fellow New Yorker, Mr. Anthony
Malkin, is here to testify about energy efficiency retrofits he is un-
dertaking in one of our greatest cultural icons, the Empire State
Building.



New lighting, windows, and heating and cooling systems reduce
the amount of energy tenants use while improving the quality of
their space.

I am eager to discuss with our panel how Congress can ensure
that these needed investments in a clean energy economy will
occur, leading us to a stronger economy with good jobs and a clean-
er planet.

I welcome all of the panelists and I look forward to your testi-
mony, and I recognize Mr. Campbell for five minutes.

[The prepared statement of Representative Maloney appears in
the Submissions for the Record on page 38.1

OPENING STATEMENT OF THE HONORABLE JOHN CAMPBELL,
A U.S. REPRESENTATIVE FROM CALIFORNIA

Representative Campbell. Thank you, Madam Chairman.
I was not actually going to make an opening statement, but in

the absence of the Ranking Member right now, I will make just a
couple of comments.

I believe it is true that certainly innovation and some forms of
clean energy can add to economic growth and productivity, but only
if those things increase productivity and are accretive to the econ-
omy.

So I do not think it is fair or correct to say that any clean energy
development, or anything in this area, is going to add to economic
growth. If we in fact promote forms of energy which cannot be
baselined, and which can only be occasional uses of energy, and
which are very expensive and actually either through government
subsidies or otherwise require that the economy pay more for the
same energy than it did before and still has to keep the baseline,
I do not see how that is actually going to be providing any sustain-
able productivity or economic growth.

And, in fact, if you require the economy to pay more for some-
thing that they are already getting for less without some other ac-
cretive benefit, then I am not sure where that does anything but
actually cost jobs and hurt the economy.

That being said, there are certainly plenty of areas of energy de-
velopment-such as nuclear-where there have been tremendous
advances in technology, where we can actually do it all, where we
can actually create cleaner energy that is more domestically
sourced, and that is as cheap or cheaper than the energy sources
that we have today.

So I hope that when we as a government and as a society look
at this, that we discriminate between those forms of energy that
actually can accomplish the objective while creating economic
growth and jobs, and not necessarily force ourselves to be dealing
with those forms of energy that perhaps are not going to be as eco-
nomically beneficial as others.

With that I will yield back.
Chair Maloney. Thank you very much. We are very pleased

that Senator Bingaman is here. He is recognized for five minutes.
Senator Bingaman. Madam Chair, I have no opening state-

ment. I am here to hear the witnesses. Thank you.
Chair Maloney. Would you like, Mr. Burgess?



OPENING STATEMENT OF THE HONORABLE MICHAEL C.
BURGESS, M.D., A U.S. REPRESENTATIVE FROM TEXAS

Representative Burgess. I thank the Chairwoman for the rec-
ognition. I want to welcome our witnesses here today. I am cer-
tainly anxious to hear your testimony, Dr. Ward, a Texan. I am
certainly grateful that you are on the panel. We know it will be an
even-handed approach since there is a Texan in the group.

Promoting our economy and increasing energy resources are two
of the most important issues facing our country today. Alone, these
two issues are important, but when combined the increased energy
resources will help revive our economy and in turn increase eco-
nomic output, and ultimately the bottom line is, add jobs to the
economy-which is the key issue right now.

I have personally spent a great deal of time focused on this in
my home District in North Texas. We have terribly hot summers.
Right now I think the projected heat index is well over 100 degrees.
Two weeks ago I brought together experts in north Texas to discuss
energy efficiency, and clean energy production for the future.

It is an annual event that I hold every summer, because regard-
less of which side of the discussion we find ourselves, whether it
is from the standpoint of global warming, or the standpoint of na-
tional security, or we just worry that we are going to run out of
oil one day, the common ground is energy efficiency. And no one-
no one- wants to be in favor of wasting energy.

New technologies to reduce energy wastage will move us to-
wards, say, an electrical automobile fleet. This was actually sur-
prising for me, met with some degree of optimism in North Texas.
You know, we love our trucks. We love our Dooley pickup trucks,
but nevertheless people are willing to look at other alternatives,
particularly for a vehicle that would primarily be involved in com-
muting.

The questions that I will have for the panel today are about the
availability of clean energy sources and their costs. Achieving en-
ergy security and increasing renewable, less carbon-intensive en-
ergy sources are important to our country's energy discussion.
However, there are important questions:

How can we promote clean energy sources like wind, energy,
solar, and thermal, and other methods, without increasing con-
sumer cost?

What is a realistic amount of clean energy to expect in the fu-
ture? And what energy efficiencies can we achieve until more re-
newable sources are available?

My State of Texas is a leader in clean energy. In fact, if Texas
were its own country-which some people have talked about-we
would be the world leader in wind energy. And indeed, it was our
clean energy governor, George W. Bush, in the mid-1990s who put
the regulatory framework in place in Texas which has made Texas
one of the largest producers of clean energy in the world.

The Barnett Shale is a huge reserve of natural gas and an alter-
native for tight shale formation in my district. It provides an eco-
nomic boon, as well as a source for fuel for our economy. But it
does pose specific challenges. Whether it's the oil industry en-
croaching upon civilization, or civilization encroaching upon the oil
industry, it has led to some tension in my district, and the resource



must be developed in a sensible fashion which is sensitive to the
fact that there are people now living nearby to the fields of produc-
tion.

In 2009, Texas produced more megawatts of wind energy in the
country-wind energy, and added more megawatts of this energy
than any other state, but we also have the situation where we have
to bring that energy to the place where the people live. And so the
siting of new transmission lines becomes an issue in an area that
has increased in population.

So with those above-mentioned sources accounting for such a
small amount of energy consumption, how realistic is it for our gov-
ernment to rely on these sources for providing large numbers of
employment in our country in helping our economy?

Encouraging the use of clean energy sources is a laudable goal.
It cannot only revive our economy, but help boost it. But the dis-
cussion I hope to hear today is what are the realistic expectations
for us to have in the short term? And what can Americans be doing
to promote the expansion of clean energy use and energy efficiency
to achieve what we need with existing resources?

Thank you, Madam Chairwoman. I will yield back the balance of
my time.

Chair Maloney. Thank you very much.
Mr. Hinchey.
Representative Hinchey. Well, Madam Chairman, thank you

very much. I don't have an opening remark, either, but I want to
thank you very much for holding this session today. This subject
is critically important, and it is something that we have to deal
with.

As you know, we have already passed somewhat of a significant
bill in the House of Representatives. It was not quite as strong as
what some of us would like to have seen passed, but it is some-
thing that really needs to be done. And we certainly hope that be-
fore the end of this year, before the end of this Congress is over,
that this legislation is going to be passed in the Senate, or some-
thing very much like it, so we can get some progress advanced
here.

So this issue is critically important, and critically important in
a variety of ways: the situation in the gulf of Mexico, and the cir-
cumstances of global warming: These are critically important
issues that need to be addressed by this Congress. I am very anx-
ious to hear what you have to say, and to engage in the interaction
of questions and answers about these issues.

So, Madam Chairman, thank you very, very much.
Chair Maloney. Thank you. Mr. Brady.

OPENING STATEMENT OF THE HONORABLE KEVIN BRADY, A
U.S. REPRESENTATIVE FROM TEXAS

Representative Brady. Well, Madam Chairman, I thank you
for holding this hearing on energy matters at this time. And I wel-
come the panelists to what I hope will be a substantive discussion
of energy supply and environmental issues.

I find the submitted testimony very encouraging in this regard.
And, Dr. Ward, thank you for joining us as our guest.



To observe our Administration's energy decisions is to wonder
whether it has any comprehension of the future energy supply
challenges our country faces. The ill-conceived Gulf drilling morato-
rium flies in the face of everything common sense tells us about
our precarious energy future and what we should be doing about
it today.

The drilling moratorium is already killing good-paying American
energy jobs, sending rigs overseas, and with them our workers,
equipment, capital, and eventually America's traditional energy in-
frastructure.

Given the global nature of energy production, these rigs will not
be returning any time soon. What is more, President Obama has
not even responded to our invitation to travel to Houston, Texas,
to meet face to face with the energy workers and small businesses
whose livelihoods are at risk due to the moratorium.

Yet, the President will be traveling to Houston on August 9th to
raise campaign cash for the Democratic Party. We have asked him
for just an hour of his time, or maybe even just 15 minutes of his
time to meet with our workers and businesses, but as of today, just
silence from the White House.

Mr. President, can you spare any time at all for these Americans
whose jobs you are killing and sending overseas? Where are your
priorities?

Neither the White House nor Congress seems to understand that
the current relative lull in energy demand results from a weak
economy. It does not mean we have the luxury of halting large-
scale energy projects and betting our future on small-scale alter-
natives that we all support but that are not yet ready to affordably
meet America's energy needs.

The Gulf of Mexico accounts for 19 percent of the Nation's total
proven oil reserves, and 30 percent of total U.S. production. Solar
and wind technologies together account for less than 1 percent of
the Nation's energy supply.

In 2008, the Gulf of Mexico's Outer Continental Shelf had the
largest amount of new oil-field discoveries in the United States,
which increased our proven reserves while oil reserves fell for the
Nation as a whole.

By all means, let's help renewable energy develop its full poten-
tial. But let's not foolishly thwart the growth potential of our estab-
lished energy industry which provides the affordable bridge to
America's green future.

After 50,000 wells have been drilled in the Gulfs Federal Outer
Continental Shelf, and nearly 4,000 in deep water without a sub-
stantial spill, how can anyone jump to the conclusion that the BP
accident points to an imminent systemic threat, and then shut off
all deep-water drilling?

And who would bet America's economy on subsidized wind and
sun energy when there are private companies investing billions of
dollars to develop deep-water oil and gas reserves off our shores?

Does this make any sense? And where is the. cost/benefit anal-
ysis? A recent study by IHS Global Insight found last week that
if policies were adopted by Congress or the White House that effec-
tively prevent independent oil companies from participating in fu-
ture Gulf offshore development, the employment loss would reach



300,000 American jobs, and the loss of local, state, and federal rev-
enues would total $147 billion in losses over the next decade.

And that is because independent energy producers hold majority
interests in 81 percent of all producing leases in the Gulf of Mexico,
nearly half of those in the deep water. This week, rather than the
House of Representatives hastily rushing through legislation with
far-reaching impacts on jobs, energy prices, and energy security, it
would he much wiser to bring together science, industry, and gov-
ernment in partnership to develop a thoughtful, safe, and pros-
perous path forward to Gulf exploration and development.

Our National economy, already suffering with 9.5 percent unem-
ployment in a subpar recovery, cannot be harmed further with the
devastating drilling moratorium and hasty legislation that kills
jobs and makes us even more dependent on foreign oil.

Madam Chairman, I will submit the rest of my statement for the
record, but we look forward to the discussion today on the path for-
ward. Thank you.

[The prepared statement of Representative Brady appears in the
Submissions for the Record on page 41.1

Chair Maloney. Thank you. Thank you very much. Senator
Bingaman has informed me that he must leave shortly, but he par-
ticularly wanted to hear the testimony of Mr. Malkin, who has
been a leader in existing building energy efficiency retrofits. I do
want to call on Mr. Malkin first to speak while the Senator is here
so he can hear him.

Mr. Malkin is coordinating the team that is in the process of ret-
rofitting the Empire State Building, upgrading and restoring it,
and making it more energy efficient, and he is the President of
Malkin Holdings.

Mr. Malkin, you are recognized for five minutes.

STATEMENT OF MR. ANTHONY E. MALKIN, PRESIDENT,
MALKIN HOLDINGS, NEW YORK, NEW YORK

Mr. Malkin. Thank you very much.
My name is Anthony E. Malkin. I am the President of Malkin

Holdings, and I run the Empire State Building. Seated behind me
are Empire State Building team leaders Paul Rode of Johnson Con-
trols and Dana Schneider of Jones Lang LaSalle. Other members
in our work are the Clinton Climate Initiative and the Rocky
Mountain Institute. Duane Desiderio of the Real Estate Round-
table, of which I am a member, is also present behind me.

At the Empire State Building, we created the first replicable,
nonproprietary, open source, quantitative process to give trans-
parent economic justification to energy efficiency retrofits in the ex-
isting built environment.

Our work is guaranteed by the balance sheet of Johnson Controls
to reduce our watt and BTU consumption by 38.4 percent. Our con-
tract only guarantees 90 percent of our projected savings, so our ac-
tual savings will be in excess of 40 percent. Our payback period is
three years.

It is estimated that, in American cities, 85 to 95 percent of all
buildings that will be here in 2035 are here today. Building new
and efficiently will not move the needle on energy consumption.



Only addressing the existing built environment will make a dif-
ference.

Let's use New York City as an example: 80 percent of the energy
consumed is consumed by buildings; 20 percent of the buildings
consume 80 percent of energy consumed by buildings. Therefore, 64
percent of all energy consumed in New York City is consumed by
20 percent of the buildings.

If the 20 percent of buildings in New York City that consumes
64 percent of all energy deployed our program to the same effect,
total energy consumption in New York City will be reduced by 25
percent. In the process, many jobs are created, skills are taught,
and local economies are stimulated.

That is the equivalent of creating surplus power through alter-
native generation right in the middle of New York City, carbon
free. But generating our savings is 3 to 5 times per watt less ex-
pensive than alternative energy generation by wind, solar, or geo-
thermal. Until the cost of a watt of alternative. energy generation
equals the cost of a watt of savings, we must focus on savings. You
get the same carbon reduction with better economics and no addi-
tional infrastructure cost.

Creating this excess power allows for a number of options:
Shut down the sources of power;
Create carbon credits for trading; and/or
Reduce the size of investment in the smart grid for dis-
tribution of new sources of power.

What can government do?
Treat the reduction of the consumption of energy, treat that re-

duction as the production of energy through alternative, low-carbon
output sources.

Allow for the sale of tax credits, accelerated depreciation, and ex-
pensing of capital expenditure to help fund and reduce the net cost
of such work.

These financial incentives will encourage building owners to
make investments that address broad, intelligent policy objectives.

Focus on the big energy consumers first. The Empire State
Building consumes the equivalent of 40,000 single-family homes in
energy. The focus on the community model for creating residential
energy savings has been misplaced. Focus on the big energy con-
sumers with big systems to effect fast and rewarding change.

Develop national standards for energy consumption reporting. To
understand energy consumption, we must share consumption data.
Individual cities and states are already approaching this issue
independently. We need one set of standards rather than a series
of conflicting standards.

Change EnergyStar from a database of relative measurement to
a reporting and rating program based on actual consumption data.
Empire State Building has earned an EnergyStar rating of 90, with
only half our work completed. That means we are more energy effi-
cient than 90 percent of comparable buildings of any age. But
EnergyStar is only a relative rating system which does not provide
a return on investment measurement or argument.

Understand limitations. We need a framework which recognizes
realities and differences by building types, system, uses, and geo-
graphical locations. Allow for life cycle analysis instead of wasteful



edicts. Inform your policy with our practice. Significant savings are
within tenant-controlled spaces, and legislation cannot merely im-
pose on landlords but must address users as well.

Reward successes and encourage first movers. The real estate in-
dustry is inherently competitive. Owners and lenders who are early
movers should be rewarded. This will differentiate them and en-
courage others to catch up and contribute to the health of the real
estate industry.

We are the future. We are not motivated by "doing the right
thing," but by making money. I look forward to answering your
questions and finding ways in which the Empire State Building can
inform government policy with the practices we have developed.

I encourage you to visit our website: esbsustainability.com, and
come see the $2 million installation we just unveiled yesterday in
our observatory, which is viewed by 4 million people a year from
this point forward, all about the process we have created and its
broad impacts.

Thank you, very much.
[The prepared statement of Mr. Anthony E. Malkin appears in

the Submissions for the Record on page 43.1
Chair Maloney. Thank you very much. I would now like to in-

troduce another distinguished witness, Dr. Michael Greenstone. He
is the 3M Professor of Environmental Economics at MIT, and he
is also a Senior Fellow in Economic Studies and Director of the
Hamilton Project at the Brookings Institute. Previously he served
as Chief Economist for the President's Council of Economic Advis-
ers under President Obama.

Welcome, Dr. Greenstone. You're recognized for five minutes.

STATEMENT OF DR. MICHAEL GREENSTONE, 3M PROFESSOR
OF ENVIRONMENTAL ECONOMICS, MASSACHUSETTS INSTI-
TUTE OF TECHNOLOGY, CAMBRIDGE, MA; DIRECTOR, THE
HAMILTON PROJECT, THE BROOKINGS INSTITUTION, WASH-
INGTON, DC
Dr. Greenstone. Thank you, Chair Maloney, and Members of

the Committee, for inviting me to testify today.
I am grateful for the opportunity to speak about two challenges

that our country faces: the stagnation in economic opportunity and
the risk posed by our continued reliance on fossil fuels.

The key purpose of my testimony is to discuss how energy re-
search and development, or R&D, can enable us to begin to con-
front these dual challenges.

Even before the Great Recession's arrival, there were legitimate
concerns about U.S. competitiveness. Between 1979 and 2007, real
earnings for high school graduates with no further education de-
clined by 12 percent. Earnings for high school dropouts declined by
16 percent over the same period.

Further, between 1990 and 2005, our world market share of
high-tech exports dropped from 20 percent to 12 percent, while Chi-
na's more than doubled, rising to 19 percent. At the same time, our
need for access to reliable and affordable petroleum constrains our
foreign policy objectives, especially our national security ones. This
is the essence of our energy security challenge.



Further, climate scientists tell us that warming in the climate is
unequivocal and very likely due to burning of fossil fuels such as
petroleum. The global consequences of climate change for health
and economic growth are projected to be quite negative.

Two interrelated factors increase the odds of such dramatic
changes in temperature will occur. First, fossil fuels like coal and
petroleum are the cheapest sources of energy available today and
are likely to remain inexpensive in the future relative to alter-
native sources of energy.

Second, due to their low levels of income, developing economies
will continue to pursue cheap energy sources in the coming dec-
ades.

Our nation needs a new solution to these dual challenges of U.S.
competitiveness and fossil fuel dependence. I believe a new pro-
gram of energy R&D should be part of it. Such a program offers
the prospect of innovation that will produce industries of the future
and good jobs for our nation.

Why is R&D so important? Our economic progress is driven by
invention and application of new technologies. And R&D spending
develops and drives these new technologies. However, the private
sector rightly focuses on applied projects where the payoff is likely
to accrue only to them.

In contrast, government can sponsor the kind of basic research
projects that seek wide-ranging scientific understanding, and these
basic research projects can affect entire industries rather than indi-
vidual firms.

Two of the most notable vehicles for supporting R&D in the
United States are the National Institutes of Health, the NIH, and
the National Science Foundation, the NSF.

NIH-funded scientists have won over 93 Nobel Prizes, and 15 of
the 21 most important new drugs discovered between 1965 and
1992 were developed using NIH-funded research. NSF-funded basic
research has produced meaningful advances, including bar codes,
Doppler Radar, and web browsers. These advances have created
entirely new industries that have helped to make us a world lead-
er.

In contrast, funding for energy research has often been focused
on the deployment of existing technologies, rather than the devel-
opment of new ones. Deployment is a task that is better left to the
private sector.

Further, energy research funding decisions have not been as sin-
gle-mindedly based on peer review in contrast with the approach
that prevails at the NIH and NSF.

How much does the United States currently spend on R&D? As
the chart shows, the Federal Government's contribution to R&D
spending as a share of GDP has been declining over the last sev-
eral decades, from its Cold War peak of about 2 percent, or more
than 2 percent, to less than 1 percent today.

The next chart depicts the time series of federal R&D in the en-
ergy sector. In 2009, federal R&D spending on energy totalled just
$1.7 billion, or a little more than 1/100ths of 1 percentage point of
GDP.



Let me put this in some context. That $1.7 billion figure is just
55 percent of the $3.1 billion that we currently spend on sub-
sidizing employee parking through the Tax Code.

It is also instructive to compare U.S. spending with other coun-
tries. Our rate of energy R&D spending puts the United States in
last place among the 12 OECD countries that spent the most be-
tween 2004 and 2008.

The Hamilton Project-so let me conclude. The Hamilton Project,
an Economic Policy Group at Brookings that I direct, is commis-
sioning a series of discussion papers on ways to improve the Na-
tion's R&D program, and we will unveil them in 2011.

In the meantime, I would like to suggest five broad principles for
reforming energy R&D policy:

Number one, federal energy R&D funding should be increased
substantially from its woefully inadequate current levels.

Two, energy R&D funding should follow the NIH and NSF's
model and he free of political influence.

Three, federal R&D funding should be focused on basic research
not applied research or deployment.

Four, the use of innovative funding mechanisms such as prizes
should be given consideration.

And number five, energy R&D should include funding for
projects to demonstrate that new technologies can be implemented
on a commercial scale.

Let me conclude. In pursuing a new energy R&D program, there
are difficult political issues that must be confronted. Perhaps chief
among them is the identification of a source of enhanced funding
in this tight budget environment.

At the same time, we cannot stick with the status quo. It is im-
perative that we begin to confront the issues of competitiveness
and fossil fuel dependence that have hampered our progress over
the last several decades.

Thank you very much for the opportunity to testify before you
today. I would be happy to answer any questions that you may
have.

[The prepared statement of Dr. Michael Greenstone appears in
the Submissions for the Record on page 83.]

Chair Maloney. Thank you very much. And I would now like
to introduce Dr. E.G. Ward. He is the Associate Director of the Off-
shore Technology Research Center at Texas A&M University. His
responsibilities include planning, coordinating, and administering
of the OTRC research program to meet industry and government
technical needs in areas associated with deep-water offshore oil and
gas development. Prior to joining Texas A&M, he worked for Shell
Oil Company managing the design of Shell's deep-water structures,
and conducting research in ocean engineering.

I would like to welcome all of you, and I would like to call on
Mr. Brady to begin the questioning after Dr. Ward's testimony.

STATEMENT OF E. G. (SKIP) WARD, PH.D., ASSOCIATE DIREC-
TOR, OFFSHORE TECHNOLOGY RESEARCH CENTER, TEXAS
A&M UNIVERSITY, COLLEGE STATION, TEXAS
Dr. Ward. Thank you, Madam Chairman.



It is indeed an honor and a privilege to be able to address you
all this morning. I appreciate the opportunity.

I think we would all agree that a robust drilling program must
continue to maintain and increase our domestic oil production for
America's continuing energy needs, even while alternative energy
sources are being developed for our future.

Many consider the moratorium to be a six-month long period
during which the Macondo well disaster will be studied, safety
practices and regulations will be modified and improved, decisions
regarding cleanup and mitigation and containment issues will be
addressed, and then the drilling and production will go back to the
same levels as before the disaster.

However, in the face of the six-month moratorium and the uncer-
tainties as to when drilling can actually resume, and under what
conditions and circumstances and regulations, drilling rigs are be-
ginning to leave the Gulf of Mexico. Two rigs have already an-
nounced their departure, and I expect there will be more.

What I would like to address this morning is the aspect of the
moratorium that has not been considered to date, and that is the
impact on longer term Gulf of Mexico production as rigs leave as
a result of the moratorium.

I will focus on oil, but my remarks are equally applicable to off-
shore natural gas production.

Consider two factors. When a rig leaves the Gulf of Mexico to
work overseas, it will not do so on a six-month contract. It will go
to Angola, Brazil, or some other place probably on a two- to five-
year contract. So the effective time when these rigs are not drilling
in the Gulf of Mexico, exploring, producing, maintaining ongoing
production will be two to five years, not six months from the mora-
torium.

The second thing to consider is that the production rate from an
oil well begins to decline as soon as it starts to produce. Reservoir
management is undertaken to help slow this decline, but it is inevi-
table and eventually the reservoir is depleted, no more economic
production can be sustained, and new reservoirs must be found and
produced to keep the oil flow going.

So let's ask how fast the Gulf of Mexico wells decline. The MMS
has derived estimates based on their study of historical production
in the Gulf that the decline rate is on the order of 12 or 13 percent
per year. This figure does include ongoing maintenance drilling.
And so for a no-drilling case, which I would like to pursue, I am
going to assume the effective rate is actually about 15 percent.

Others have estimated that the actual decline rate is much high-
er than even that, at 20 to 30 percent. I will use 15 percent and
I've shown in my testimony some sensitivity cases for up to 20 per-
cent.

So let's look at the case where the moratorium results in all rigs
leaving the Gulf or being unable to drill for a two-year period.
What's the impact on production?

In 2010 before the moratorium, the Gulf of Mexico produced 1.6
million barrels of oila day. That is 585 million barrels a year.

By the end of 2012, assuming that no drilling occurs in the two
years till then, the production would drop to about 1.1 million bar-
rels a day-a 30 percent reduction.



In that two-year period (2011-2012), 450 million barrels of oil
would have to be imported just to make up for this production that
was lost. The import value at $70 a barrel would be over $30 bil-
lion. There would be 1,500 additional shuttle tanker transits in the
Gulf required to bring that imported oil into the Gulf, creating fur-
ther oil spill hazards.

And finally, when the rigs returned in late 2012, what would it
take to get production back from the then-1.1 million barrels of oil
a day to the 2010 value of 1.6 million barrels a day that existed
before the moratorium?

A very large Gulf of Mexico oil and gas production can produce
up to 200 thousand barrels of oil per day. So would it take three
of these major productions to get us back to where we are today?
No. It would take about four years to bring those projects online.
And during that period, the production rate would drop another
half a billion 500 thousand barrels per daydollars a year, so it
would take five very large projects to catch up to where we were
in 2010.

So the six month moratorium really has the potential to cause
lasting impacts to our ability to produce oil.

Let me sum up. No one knows how many rigs will leave and for
how long, but the potential production decline that could result
from the moratorium can have long-lasting impacts on our domes-
tic production.

There are many negative impacts of the moratorium that have
been discussed elsewhere, including unemployment, new safety
concerns, economic losses for both industry and governments, and
increased dependence on foreign oil.

However, much has been learned from the Macondo disaster to
date, and these lessons learned, plus the recommendations that
were included in Secretary Salazar's report to the President that
are now being implemented in Notices to Lessees, and the oil spill
containment system that industry has recently announced, provide
a strong basis to allow drilling to resume now while continuing to
further improve safety against these very rare events.

Chair Maloney. The gentleman's time has expired. Could you
wind it up?

Dr. Ward. I have finished. Thank you.
[The prepared statement of Dr. E. G. (Skip) Ward appears in the

Submissions for the Record on page 94.]
Chair Maloney. Thank you very much. But one way we can

produce more energy is by preserving more. I was impressed really
by your statement, Mr. Malkin, that you were bringing down the
Empire State Building's energy consumption by over 40 percent.
That is a very impressive accomplishment with not only financial
savings to the building, but also improving the environmental ben-
efits for others, and also freeing more energy for other uses.

Can you elaborate more on what you are working to accomplish?
And how can we get other owners of commercial buildings to follow
the same type of lead that you are taking in New York? And what
does this mean for energy in terms of New York City if other large
buildings would follow your lead and conserve that much energy,
releasing it for other uses? Can you elaborate how we can get more
buildings involved, and the benefits to energy saving overall?



Mr. Malkin. Yes. Thank you. First of all, I would like to just re-
state the facts which I had said earlier to make sure they set in.
I wanted to get in within my five minutes, but literally according
to the Mayor's Office of Long-Term Planning in New York City, 20
percent of the buildings in New York City consume 64 percent of
all of the energy consumed in New York City. That includes rail-
roads, buses, subways, taxis, all energy.

So a 40 percent reduction in watts and Btu consumption by those
20 percent of buildings would in fact be the equivalent of gener-
ating 25 percent of all of the power consumed in New York City
right in the middle of New York City.

New York City is particularly energy dense. So the reality is, in
a city like Phoenix, it's probably more-and if you look at Phoenix
as an SMSA, as opposed to just the city proper, it's probably more
about 60 to 65 percent. But even in small towns in America, the
majority of all energy consumed is consumed in buildings. That's
point one.

Point two, this is the first quantitative approach ever developed.
And that was the groundbreaking work which we started with
Johnson Controls, Jones Lange LaSalle, and the Rocky Mountain
Institute, in an airplane hangar in Eagle, Colorado, back in 2007.

There has been no quantitative approach up to this time, and we
did launch and announce it in April of 2009. But when we
launched it in April of 2009, it was with a contract signing for work
which we had already done in private and in secret. We did it in
private and in secret because we were afraid that one of the out-
comes might be that we would prove you could not have an eco-
nomic justification for energy efficiency retrofits, and it would only
be possible through regulation and additional expenditure without
economic result.

There are other people already copying what we are doing, strict-
ly from an economic perspective. As I mentioned to you in con-
fidence, there will be a large 2-million-square-foot building in New
York which will make the announcement that it is already well un-
derway with this project in September of this year. There are two
large corporate headquarters in New York where this work is pre-
liminarily underway.

And the key, I believe, is to look at the real estate industry, a
very large and vibrant and job-creating industry in America, as a
source of electricity, as a source of power, as opposed to just a con-
sumer. And, to try to coordinate the efforts of the real estate indus-
try with appropriate government incentive and interaction, and leg-
islation, to band together and produce this power in an organized
fashion by focusing on, first of all, commercial applications. We con-
sume 40,000 households' worth of energy at the Empire State
Building.

The same two people behind me would be responsible for doing
four or five single-family homes. Instead, they are responsible for
doing the Empire State Building. So concentrate on the big energy
consumers, number one.

Number two, really one should look at the same sort of tax cred-
its and tax benefits which oil and gas drilling, wind, solar, and geo-
thermal have always enjoyed as energy producers. But put some of



that money into energy conservation. That is a very good source of
financing for this sort of work.

The third thing I would say is, you have to create openness and
sharing of energy consumption data. Real estate people love atten-
tion and hate scrutiny. Everything that we are doing is wide open
for scrutiny. And we are hoping to create a competitive atmos-
phere-we are succeeding in creating a competitive atmosphere
amongst brokers and tenants who are choosing to come to us be-
cause we are helping them with their own objectives of controlling
costs. Salaries, rent, and utilities are the three highest costs of
businesses in America. We are working on that third one.

Chair Maloney. Thank you very much. My time has expired.
Mr. Brady.

Representative Brady. Well thank you to the panel. Mr.
Malkin, your testimony is impressive. I know commercial buildings
have dramatically increased their energy efficiency over the last
several decades, but you bring a perspective on the cost/benefit
analysis that is very, very helpful.

Dr. Greenstone, thanks for making the point on the need for
R&D. If you could-I didn't find it in your testimony, but if you
have any information comparing federal R&D spending versus pri-
vate-sector R&D spending, especially in renewable that would be
helpful. I find a number of companies are doing research that peo-
ple are not even aware of that is creating, I think, some hope for
us moving forward. Any information you have along that line
would be very helpful.

And, Dr. Ward, your point about what happens with this drilling
moratorium in the here-and-now, clearly we have two rigs that al-
ready announced they are going to Egypt and the Congo. Many
more rigs are contemplating leaving and will not return any time
soon.

Each rig takes with it at least 1,000 to 1,500 American jobs. And
then the vendors and suppliers who supply those rigs are hurt. And
your point is, if I read it right, is that along with those losing rigs,
and jobs, and equipment, and our American businesses, that we
end up, in fact, importing more oil by more risky means of trans-
mission than receiving it from the Gulf today. And, that the Gulf
also is sort of the buffer to OPEC, that the amount of oil it pro-
duces keeps us from being held hostage to foreign countries that
can drive up prices and really cripple our U.S. economy.

Can you go back to the point you made? What is-how much less
oil will we be producing? Not counting natural gas, which is again
I think the best bridge to an affordable green energy future for
America, it really is the backstop for wind and solar and other re-
newables and allows them to grow and yet keep reliability, but
what is the production? How much less energy will we be pro-
ducing in the United States if this very poorly thought of morato-
rium continues?

Dr. Ward. If the moratorium results in rigs leaving for two
years, the reduction in the Gulf of Mexico will decline by 450 mil-
lion barrels a year.

Representative Brady. And that's what percent? That's
about-

Dr. Ward. About 30 percent of the Gulf production.



Representative Brady [continuing]. So we will lose a third of
our most critical portion of oil development?

Dr. Ward. That's correct.
Representative Brady. And if it goes longer, it is how much?
Dr. Ward. If it goes longer, the 450 I believe goes up to about

over a billion barrels of oil in five years.
Representative Brady. So we would lose, at that point, two-

thirds of our production.
Dr. Ward. Correct.
Representative Brady. You were invited by the Interior De-

partment to peer-review their original drilling moratorium-
Dr. Ward. Not to review, but to contribute to the report.
Representative Brady [continuing]. Contribute to it. You made

a number of safety suggestions, but you and a number of others in
that group did not support the drilling moratorium, saying it would
not make the Gulf safer, and would have a dramatic economic im-
pact.

Can you-
Dr. Ward. That's correct.
Representative Brady [continuing]. Can you talk about that a

moment?
Dr. Ward. Yes. There were a number of safety recommendations

that dealt principally with procedures, both from the standpoint of
planning wells, executing wells, the regulatory environment that
would give more scrutiny to ongoing wells. I think it is pretty gen-
erally recognized that the procedures and design of the BP well are
not ones that are practiced by the wide majority of industry.

And I think the rarity of blowouts, as disastrous as they are, cer-
tainly belie that point.

Representative Brady. Coming from the university setting, as
an academic one of the points that you made then and made today
in your testimony is that stopping the production here in the U.S.
does not make the shore safer by increasing-

Dr. Ward. The imports.
Representative Brady [continuing]. The imports.
Dr. Ward. Right.
Representative Brady. And using the tankers. You have actu-

ally increased the risk of oil spills in the Gulf.
Dr. Ward. Of near-shore oil spills in particular, yes.
Representative Brady. Is there any other point about your tes-

timony? I know we always keep a strict five-minute rule. Any other
point you wanted to make today on the impact on jobs or pricing
in the future?

Dr. Ward. Well certainly one only has to look at recent hurri-
cane interruptions in production between 2004 and 2008 to see the
rapid and significant price increase that occurs when oil is cur-
tailed in the Gulf of Mexico. So I think it is a fairly rapid response.

Representative Brady. All right, thank you, Dr. Ward, and
thanks for traveling here today.

Dr. Ward. Thank you.
Chair Maloney. Thank you. Mr. Hinchey.
Representative Hinchey. Dr. Greenstone had a comment.
Chair Maloney. Yes, excuse me.



Dr. Greenstone. I just wanted to comment on this last point
about the impact of the moratorium on prices. I looked this up in
the U.S. Energy Information Administration Report, and according
to them by September the moratorium will have contributed to a
1/100th of 1 percentage point reduction in global petroleum produc-
tion. And I think, as difficult a political decision as it is to have
a moratorium, and I think there are good arguments on both sides,
I think the notion that it would somehow affect global prices for pe-
troleum I think is not well founded.

Representative Brady. I guess we will see where that goes,
huh?

Chair Maloney. Thank you. Mr. Hinchey.
Representative Hinchey. Madam Chairman, thanks very

much for this hearing. And thank you, gentlemen, for everything
that you have said. We really need to be dealing with this issue
much more effectively.

Mr. Malkin, I thank you very much for all the talk that you gave
about energy efficiency. I am delighted to hear that the City of
New York is doing the kinds of things that you talk about. That
is very positive. Very progressive. And it is going to make a big dif-
ference.

Twenty percent of the buildings are using up more than 40 per-
cent of the energy there? That's something-

Mr. Malkin. 20 percent are using 64 percent.
Representative Hinchey [continuing]. 64 percent-20 percent

using 64 percent. That is absolutely shocking. And it is something
that really needs to be overcome. And I am sure it is not unique.
It is probably the same in every city all across the country and a
lot of other places all around the world. So energy efficiency is criti-
cally important.

The whole system that we have to deal with also is the bringing
about of the practical use of energy effectiveness in other ways.
One of the most effective things that we could do, it seems to me,
would be utilizing solar energy. We have more energy coming out
of the sun every single day all around this planet, much more than
is used right now.

So this is something that really needs to be dealt with. We are
paying much too much attention to oil and gas and the standard
forms of energy. One of the things we have here is $18 billion that
we spend in subsidies for the oil and gas industry in the United
States every single year.

If we were to take half of that, just take half of that away from
them and put it into energy research and. development, we would
be doing something that would be very, very significant. So I would
appreciate it if we could talk a little bit about that and how it
needs to be done.

Dr. Greenstone, one of the things that you really surprised me
with was the fact that almost a dozen countries around the world
are engaged in more research and development in the energy oper-
ations in those countries than here in the United States-simple
countries like South Korea, Finland, France, Spain, Italy, Canada,
Germany, Sweden, Mexico, the Netherlands, and of course Japan,
the most. And China is not included in that, but China is doing an
awful lot, and they are doing it in different ways.



So I think the main issue that we should be dealing with is alter-
native energy. And the main form of alternative energy is solar en-
ergy. Yes, there's wind energy. There's a whole lot of things that
can be done positively with that. Countries like the Netherlands
are generating huge amounts of energy through wind forms, and
there are some other countries that are engaged in that as well.

But what would you suggest that we do with regard to the devel-
opment of solar energy, that simple form of energy that flows down
on this planet every single day-huge, huge amounts of energy,
much more than we are ever using? Why aren't we doing it?

I mean, this government frankly, as you pointed out, beginning
in, when was it, something around 1980 I think, was it, that sharp
decline in the use of-

Dr. Greenstone. In the early '80s, yes.
Representative Hinchey [continuing]. The early '80s. Well,

maybe you could talk a little bit about that and tell us what we
need to be doing, and how we should be doing it more effectively.

Dr. Greenstone, if you would start?
Dr. Greenstone. Yes, I think, Congressman Hinchey, these are

excellent comments you made and I just want to try and amplify
a few of them.

I think the basic problem is that fossil fuels-fossil fuel, petro-
leum and coal, remain the cheapest source of energy that we have
right now. And until we undertake a serious program of research
and development, that will remain to be the case.

And so to your point, the sun is a wonderful source of energy.
And I think if we devoted the kind of substantial increase in fund-
ing for research and development into solar energy, that could well
cause solar to be cost competitive with the fossil fuels that are the
source of both our energy security and our climate problems.

Representative Hinchey. Mr. Malkin.
Mr. Malkin. I sit before you importantly as a capitalist. We in-

vest in the oil and gas business. We have owned refineries. We're-
I'm also relatively green, as it were, looking forward.

We've got to deal with the national priorities of this country, and
we've got to deal with energy independence. Solar has a role. Solar
is still three to five times as expensive as energy savings. So my
thinking is, we've invested in solar as well and done very well on
that. But my thought is there's a mix here. There's a cocktail that's
required: conservation, maintaining baseload, and bringing on the
alternatives.

There's got to be the correct mix. So I think that there are good
policies in place for solar right now, and there are big leaps being
made. The biggest and most important thing you could do to sus-
tain the development for solar, the technological development, is
maintain a consistent and straightforward and understood set of
programs in the U.S. Federal Government that extend over a five-
year period, not a one- to two-year period, so that people can justify
long-term planning and capital expenditure.

The exact same thing for energy conservation. The same way the
oil industry and gas industry has benefitted for so long because of
the knowledge that these programs and policies and subsidies were
in place and could be relied upon when you're making long-term
capital expenditure decisions. The big projects in the Southwest for



solar that will he coming are very large. They're billion dollar
projects. They need to have a firm regulatory framework underfoot.

Chair Maloney. The gentleman's time has expired. Mr. Brady
is recognized for the purpose of a request.

Representative Brady. Thank you, Madam Chairman. I would
seek unanimous consent to have Senator DeMint submit questions
for the record.

Chair Maloney. No objection.
Representative Brady. Thank you.
[Questions dated July 27, 2010 from Senator Jim DeMint to Dr.

Michael Greenstone appear in the Submissions for the Record on
page 103.]

[Question dated July 27, 2010 from Senator Jim DeMint to Mr.
Anthony E. Malkin appears in the Submissions for the Record on
page 105.]

[Questions dated July 27, 2010 from Senator Jim DeMint to Dr.
E. G. (Skip) Ward appear in the Submissions for the Record on
page 106.]

[Document dated August 27, 2010 transmitting Dr. Michael
Greenstone's responses to Senator Jim DeMint appears in the Sub-
missions for the Record on page 107.]

[Document dated August 11, 2010 transmitting Mr. Anthony E.
Malkin's response to Senator Jim DeMint appears in the Submis-
sions for the Record on page 110.]

[Document dated August 16, 2010 transmitting Dr. E. G. (Skip)
Ward's responses to Senator Jim DeMint appears in the Submis-
sions for the Record on page 111.1

Chair Maloney. Mr. Campbell.
Representative Campbell. Thank you, Madam Chair.
I am going to try and ask each one of the three of you in the

order in which you said something.
Mr. Malkin, I think I heard you say that your technology in the

Empire State Building in New York is producing a payback in
three years?

Mr. Malkin. Yes.
Representative Campbell. That is phenomenal from any-
Mr. Malkin. It is phenomenal, and it is documented.
Representative Campbell [continuing]. So really you don't

need an incentive, or a subsidy, or whatever, for that kind of pay-
back. Won't the private sector just jump all over that?

Mr. Malkin. You know, I wonder how many oil industry invest-
ients would be made if they had to do it on their own without

some form of subsidy on just a three-year-I would suggest that,
and having been in the industry I can tell you, we-a little quicker
than that.

But I would tell you that-
Representative Campbell. I understand you would like it be-

cause you could sell more, with a two-year payback, I get that.
Mr. Malkin [continuing]. The important thing is-by the way,

this is nonproprietary. We do not own it. We created this in part-
nership with a bunch of other organizations. It is absolutely free.
It is open source. You don't have to deal with any particular prod-
ucts.



I would suggest as follows: For an even playing field that you
should look at energy conservation just as another form of energy.
And put that into the mix. That is really my thought. I don't look
at it as a panacea, but I certainly look at it as a giant force of
change once it has been quantitatively organized.

Representative Campbell. And I am from Southern California,
so I am sure in a more temperate climate that payback is not going
to be quite the same.

Mr. Malkin. No, actually it will be different because it will be
different steps. There are 67 different energy efficiency measures
which we looked at iteratively. We chose 8 at the Empire State
Building. They will differ by virtue of climate, building type, build-
ing use.

Representative Campbell. Okay.
Mr. Malkin. And it is all on a relative basis. You may in fact

find that the savings that you would find have nothing to do with
heating, but have more to do with air conditioning, have more to
do with lighting, but the important thing is there is a variety.

Representative Campbell. Okay, fair enough.
Dr. Greenstone, the thing about research, I have spent most of

my career in the car business and I was involved with the General
Motors electric car back in the '90s, and I can tell you everyone,
by now, thought there would be a breakthrough in battery tech-
nology, and it has not come in spite of billions of dollars of research
both from the government, both under President Clinton and Presi-
dent Bush, and in the private sector.

So the research, I think you would agree, does not guarantee ob-
viously a breakthrough. So what I wanted to ask you is, if we were
to have a substantial increase in energy research done by the gov-
ernment, what would you charge them with doing? What would you
ask them? What would you tell them to look into? Where do you
think the breakthrough is closest, or the most practical, or the area
in which we could get the most productivity?

Dr. Greenstone. Thanks for the question, Congressman Camp-
bell. As you rightly point out, research does not have guarantees.
It proceeds in fits and starts. I do not think when the NSF was
funding what became web browsers anyone had in mind that it
would produce web browsers, and the myriad industries and very
high-paying jobs that have fallen out of that.

I think what we will have to do is convene a panel of experts,
as is done at the NIH and NSF, who are only concerned with ad-
vancement of knowledge, and not concerned-and free of political
influence-and try and focus research on where the highest returns
are. And I think they could be given the charge of trying to find
the lowest cost, low carbon source of energy and/or ways to seques-
ter carbon.

You know, I would give a broad mandate and keep an eye on
costs and kind of let science proceed as best it can.

Representative Campbell. Okay.
Dr. Greenstone. I also wanted to respond to one thing that

came up in your excellent question of Mr. Malkin. I completely
agree that for too long our energy policy has been focused on pro-
viding subsidies for deployment of particular technologies, be they
oil-



Representative Campbell. Dr. Ward, what I want to ask you
is, your focus has been obviously on the drilling and so forth in the
Gulf, and again coming from the car industry as I have, there's 130
million vehicles on the road in the United States now that run-
virtually all of them run on some form of refined petroleum prod-
uct.

Even most of the new technologies that are out there, if every-
body goes to a plug-in electric five or six years from now, those
plug-in electrics will largely run on a refined petroleum product.
Even if we went to fuel cells, the most practical use of the fuel cell
runs on a refined petroleum product.

So my point is simply that we are going to-no matter what we
develop for a long period of time, 10, 20, 30 years, we are going to
need a lot of refined petroleum in this country under almost any
scenario, are we not?

Dr. Ward. Yes, that is true.
Representative Campbell. And developing that domestically

would be better than importing it?
Dr. Ward. Right. As Congressman Brady said, that is the bridge

to these future energy alternatives.
Chair Maloney. The gentleman's time has expired.
Mr. Cummings.
Representative Cummings. Thank you very much.
I was listening to you all's testimony and, Mr. Malkin, I too am

impressed with what you have said about your work in New York.
As I was sitting here, I was just thinking that, you know, in a City
like Baltimore where I am from, many cities are cash-strapped
today and they are trying to figure out ways to save money.

I am just curious. How do you see that playing like, for example,
the things that you do, with government buildings and buildings
that are run by cities? I mean, that is maybe a way to knock out
two birds, at least two birds, with one stone: save money and at
the same time save energy? I was just wondering.

Mr. Malkin. Absolutely. We have actually had the City of San
Francisco and the City of Philadelphia, in particular, and the City
of London come and visit us at the Empire State Building so they
can look at what we are doing and incorporate it into not only their
buildings themselves but into the policies in the building codes
which govern what happens in their cities.

There is no question that you will get two benefits. Every city
has a capital-expenditure-based program. Every city is constantly
reinvesting in its capital, and largely buildings are a big part of
that.

So there is a big opportunity to combine these expenditures with
integrated energy efficiency retrofits. The incremental cost is tiny,
and the paybacks are very significant. And I think it would be very
beneficial.

Representative Cummings. And long-lasting.
Mr. Malkin. Once you get your payback, that savings continues

forever. I would like to just point out, by the way, that coal, nu-
clear, gas, and hydro are really the sources for the grid, not oil. Oil
is really a transportation fuel. So my Tesla is powered off of the
grid, and not by petrochemicals.



Representative Cummings. Dr. Greenstone, one of the things
that you talk about in your testimony is how addressing this whole
energy situation can-or not addressing it-affects infant mortality
and all kinds of other problems. We just got a report in Maryland
where African American babies, their infant mortality rate is going
up; Whites are coming down. We just got that in yesterday. Could
you talk about that a little bit?

Dr. Greenstone. Thanks for .the question, Congressman Cum-
mings.

In some research I've shown that very hot days increase the rate
of infant mortality. So to the extent our continued reliance on fossil
fuels will continue-will produce more and more hot days, that will
lead to higher rates of infant mortality. And I think it underscores
that we have been baking into the system through our reliance on
fossil fuels changes in climate that are going to disrupt the way we
live and impose economic costs both through health costs that
you've outlined, and reduced agricultural yields, and a series of
other negative changes in our environment.

And if we do not undertake changes in our reliance on fossil
fuels, we are going to be subjecting ourselves to those costs.

Representative Cummings. And how would you say we should
ensure that say, for example, jobs produced by a clean energy econ-
omy are American jobs and not just another industry that moves
overseas? I mean we've got a lot of people out of work. And one of
the things that I am doing in my District on August 7th is, we are
bringing in young people who have either dropped out of school, or
are trying to figure out where to go, and trying to direct them into
areas like-first of all, getting their GEDs, and trying to get them
into community colleges-but we are also trying to tell them where
the jobs are going to be.

These are young people and we want to get them into some kind
of careers. It would be a shame if we produce these energy-reduc-
ing jobs, and then they just get shipped overseas because I am try-
ing to figure out where these people are going to work.

Dr. Greenstone. So there is no question, Mr. Congressman, that
there is an international competition for jobs. We are seeing that
every day. And one thing that, you know, decades of economic re-
search have shown is that where ideas are created, there is sticki-
ness. And so to the-

Representative Cummings. There's whatness?
Dr. Greenstone [continuing]. Stickiness. And so let me elabo-

rate on that. So to the extent that we can fund a program of basic
R&D that produces new ideas and new industries, while some of
those jobs in those industries will go overseas, many of them will
stay behind in the United States.

And that is I think the strongest part of the argument for the
need for a clean energy revolution to further our economic competi-
tiveness.

Representative Cummings. Thank you, Madam Chair.
Chair Maloney. Thank you. And Mr. Burgess.
Representative Burgess. I want to thank the Chair for the rec-

ognition.
Mr. Malkin, your story is nothing short of fascinating. As I men-

tioned, I do an energy efficiency summit in my District, and I have



done that every year since my wife and I built a new house, and
I wanted to put solar panels on but the technology was not there,
and they are terribly expensive, and my wife, who is the architect,
said maybe we can just do this with off-the-shelf efficiency tech-
nologies: foam insulation, efficient attic systems so important in a
Texas summer, the high-efficiency air conditioners.

So I guess my question is: You mentioned you can do the equiva-
lent of 40,000 households, but we also have a lot of power out there
in those households. And, while not everyone is going to build a
new house, there are off-the-shelf retrofits that can be done on the
existing housing stock. And every summer when we do this effi-
ciency summit, I am impressed by the local builders who show up
and talk about the things that can be done, the energy audit, find-
ing the places in your home where the energy is not being utilized
appropriately.

Presumably you have done that with your building.in New York?
Is that correct?

Mr. Malkin. I have done it with my building in New York, and
I have done it with my home. And the interesting thing is that the
paybacks in my home really to do the comparable work, because of
the systems involved and the fact that it is an existing home and
happens to be 100 years old, far, are far longer than with commer-
cial.

My emphasis is: Go to where the money is. And the money right
now, the low-hanging fruit is concentrated in buildings, big build-
ings: hospitals, office buildings, retail facilities.

I don't mean to say forget about homes altogether, but I do mean
to say I think it is misdirected to focus on HomeStar when
BuildStar or other things which address the commercial real estate
industry could have a much more immediate, very near-term effect
on our total energy demand, and can free up power and source of
power for other uses.

I would emphasize, by the way, I would not want to bog this
down with too much data, but the folks at Johnson Controls and
Jones Lange LaSalle are readily available to testify at any time,
and they have got all the data on this.

Representative Burgess. I hope we will call them.
You mentioned 67 things to do for energy efficiency. In the Em-

pire State Building you concentrated on 8. Can you give us, in the
interest of time, the top 2?

Mr. Malkin. I think the two most interesting things that we
have done, one is we are taking 6,514 windows which are
thermopane or duopane, installed 12 or 15 years ago, out of the
building to a facility in the building with 5,000 square feet where
we take them apart, clean them, put in a mylar sheet, reseal them
with krypton argon gas. We take their energy efficiency from an R-
2, energy resistance to transfer of energy, from an R-2 to an R-
8.

We re-use 96 percent of the components: the frames, the glass.
We reinstall them the next night in another floor. Through that
process, we are greatly reducing the heat and cool transfer and re-
ducing our load.

The second thing which I think is very interesting is we have a
DDC system which is 100 percent, 24/7, 365 days a year operating



every variable air volume damper, every fan, every pump, every ra-
diator. It's all linked. So we are not only curing the number one
complaint in an office building, "too hot/too cold," but we are fine-
tuning the building so that it runs at peak efficiency. And if it ever
slips out of commissioning, you know it immediately, as opposed to
every five years when you check.

Representative Burgess. I'm anxious to hear about the other
six, but in the interest of time I do need to ask Dr. Greenstone, on
the-of course we passed a cap-and-or they passed a cap-and-
trade bill in the House, I guess I should say. It was an absolutely
dreadful bill.

But when Al Gore came and talked to our Energy and Commerce
Committee-and he did this twice-he talked about maybe it was
time for a new paradigm and we get rid of the income tax, and the
payroll tax, and just have a carbon tax, or an energy tax.

Have you looked into that at all? Replacing our existing tax codes
with just purely an energy tax?

Dr. Greenstone. Congressman Burgess, I have not looked into
replacing the income tax with a carbon tax. I think what is prob-
ably worth highlighting, though, is it is possible to design a carbon
tax, or we can call it a cap-and-trade system, where the costs are
minimized to American families.

Representative Burgess. It may be possible-I'm going to in-
terrupt you-it may be possible, but we did not do it in that bill.

Let me just ask you this, because you mentioned about X prices,
or national prizes. H.R. 5505 is an X Prize for dealing with nuclear
waste. Now if we want Mr. Malkin to have his Tesla charged with
noncarbon electricity generating, and it just seems like nuclear
power would be the way to go. Any interest in us pursuing some-
thing like that?

Dr. Greenstone. I think it is important to pursue research and
development into nuclear energy. It's got to be at the top of the list.

Representative Burgess. I would appreciate you looking at
H.R. 5505 and giving me feedback on what you think.

Dr. Greenstone. I would be happy to.
[Document dated August 27, 2010 transmitting Dr. Michael

Greenstone's answers to Representative Michael C. Burgess, M.D.
appears in the Submissions for the Record on page 113.]

Chair Maloney. Mr. Snyder.
Representative Snyder. Thank you, Madam Chair.
I apologize for not being here earlier. I was at an Armed Services

Committee hearing. I want to ask a two-part question, which all
three of you may decide you do not want to respond to, and then
my time will be done and your time will be done, but the first part
of the question is:

We talk a lot about competing with the international community
in terms of R&D and developing new technologies, and it's all
about jobs, and who is going to sell what to whom. The first part
of my question is: As part of that, though, should we not be encour-
aging Chinese.investment in the United States? They are certainly
willing to manufacture products that are part of new energy
sources. Why are we not aggressively encouraging them to set up
manufacturing plants here like we do with other countries and
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other technologies? It seems like it would be a win/win thing for
both the Chinese and the American people, the American workers.

And second, it seems like every few weeks there is some article
about how aggressive the Chinese, the business community and
government, are about buying up energy type resources and min-
eral resources around the world. And we read those, and we get
alarmed. Is not the alarming part of it that American businesses
are not investing in those areas? Are not the Chinese businesses
doing what perhaps folks ought to be doing, which is, you're look-
ing ahead and you think you need more energy. Should you not be
making investments in countries that have the resources you need?
Is there not a difference in risk tolerance?

Why are not U.S. businesses more aggressively going after in-
vestments overseas like Africa, recognizing that 50 years from now
Africa is certainly going to be wanting to buy clean energy sources
also? And if this is off the wall for all three of you, just defer to
the next guy and we'll be done.

But Dr. Greenstone, any comment?
Dr. Greenstone. Thank you, Congressman Snyder. I think I will

take on your first question.
We have too much labor that is not working right now, and too

many American workers do not have jobs. And I think it would be
a great idea to encourage investment from China, and all other
countries, in the United States. And if we set up factories that are
owned by others, those would still be jobs that American workers
can have, and American workers can draw wages and support their
families and I think that would be an important part of any eco-
nomic policy.

Mr. Malkin. I would just like to say to your second question
that, you know, where China is going, I was in Kenya visiting with
my family and the roads are being made there, graded by Chinese
engineers all up and down the country.

We have got the, what is it, the Corrupt Foreign Practices Act,
or Foreign Corrupt Practices Act, I forget which it.is. They don't
have any such restrictions on where their capital goes.

But I also think that, you know, American capital is wonderful
because it can be moved where it is best rewarded. And what I am
trying to emphasize is, less reliance on overseas sources of energy,
and to look at energy efficiency as a source of energy for our own
country so we can really define what our requirements are and we
can have less extension. That is a huge component of what has
driven me to do what I have done, the work that we put together
at the Empire State Building, really to make America stronger and
less reliant on overseas. China is reliant on overseas because it has
grown fast and does not have the resources to grow its economy.

Dr. Ward. I think that the oil industry is a great example of the
research that has been plowed into it, and the jobs that have stuck
in the United States. The U.S. is a world leader in technology, and
seen as a leader in implementing that technology throughout the
world.

In terms of competing internationally for jobs, I would imagine
a lot of it gets down to labor costs when you go into the implemen-
tation and rolling out of the technology for a mass market. And
that is a tough one to deal with.



I will pass on the second one because I think we are all about
trying to create energy in the United States.

Representative Snyder. Except that if what we are saying is
this is about jobs in which we sell products internationally, why
would we not be saying there is a huge market in Nigeria 30 years
from now, or 20 years from now, or 10 years from now for solar
kinds of things? Or clean energy? And yet I think American busi-
ness right now, when you combine European and American invest-
ment in Africa, it is much, much higher than Chinese, but the rate
of investment today is much greater by the Chinese for reasons
that seem to be one of risk tolerance more than anything else.

There is money to be made in Africa. There is money to be made
making products there to sell to Africa. It is not just, Mr. Malkin,
to sell, to bring energy back to the United States, that we are fall-
ing behind.

Thank you, Madam Chair.
Chair Maloney. Thank you very much. I would like to give Dr.

Greenstone the opportunity to respond to your statement. You ran
out of time. You were responding to Mr. Malkin's statement that
we should be treating savings as energy, and if you would like to
expand on that concept more, Mr. Malkin, or Dr. Ward, you are
welcome to.

Dr. Greenstone. Thank you, Chair Maloney.
Yes, the point I was going to make is I think for too long our en-

ergy research has been focused actually on deployment, or sub-
sidies for particular forms of energy. Sometimes it's.oil. Sometimes
it's coal. Sometimes it's solar. Sometimes it's wind. Sometimes it's
for energy efficiency. However, deployment is really an activity that
is best left to the private sector. Instead of favoring particular tech-
nologies, economic theory is clear, all technologies should be al-
lowed to compete on a level playing field. The lone exception is in
cases where there are what economists call externalities, like
greenhouse gas emissions.

And what all those subsidies do is unlevel the playing field. And
the thesis of my testimony was that if we take those subsidies and
turn them into research and development, pure research and devel-
opment that is focused on basic knowledge that no firm will under-
take on their own because it will benefit all kinds of firms, not just
their own firm, we can address these two challenges that have been
bedeviling the country for several decades-which is U.S. competi-
tiveness, and our increasing reliance on fossil fuels.

So switching from deployment to basic R&D I think will offer a
lot of benefits.

Chair Maloney. Well, talking about research, in this weeks'
Newsweek, the Ford CEO, Alan Mulally was talking about the chal-
lenges faced with coming up with a solution with the batteries, and
he said what we need is a moon shot. We need a total commitment,
as we had when we sent a man to the moon with government sup-
port, to come up with a solution for the batteries. And why is pri-
vate sector, or government funding in this case, going to fill the
gap? And why isn't the private sector investing in this? Once we
do, I am confident that American businesses and researchers can
come up with a solution. How does this compare to China, which
is spending more money on battery research than we are?



And then to the point that Mr. Cummings made so eloquently-
once we do come up with the new technologies, too often I hear
from my colleagues the new technology, the new solar technology,
has moved to another country to be developed and exported back
to America.

Why can't we hold on to our innovations and our intellectual
property and create the jobs and the products here in our own
country? And I welcome Mr. Malkin and Dr. Ward for any com-
ments on it, but do you think we need a moon shot, as the CEO
of Ford says, for battery development? And once we do develop it,
what then would keep that technology and jobs here in America?

Dr. Greenstone. I think we need a moon shot for research and
development into energy, period. And batteries are obviously a key
constraint. They constrain the electric vehicles. Storage also con-
strains the use of solar, due to solar's intermittency. And, you
know, if I were in charge of research and development, I would cer-
tainly devote substantial resources to the basic understanding of
how batteries work, and how to advance that.

As to your more difficult question of how do we ensure that the
jobs stay here, I think there is no getting around that we have a
global competition for jobs. We have a global competition -for cap-
ital. And, as I mentioned earlier, what decades of economic re-
search have shown is when ideas are generated in a particular
place, they tend to stick in that place.

And so if we develop the ideas here in the United States, we can
feel some confidence that the jobs will remain in the United States.

Chair Maloney. Mr. Malkin, in your-Dr. Ward?
Dr. Ward. One of the things I would like to bring up on the de-

ployment of technology, though, I don't think the role of the govern-
ment should be overlooked, because once a new technology is devel-
oped, if it is a very capital-intensive technology to roll out, then it
takes a stable regulatory environment to ensure that the benefits
can be realized.

There is a lot of risk on the private sector. And in addition to
the stable regulatory environment, perhaps there ought to be some
accommodation made by the government in terms of tax breaks for
rolling out new technology. I have seen it be a breaking point on
technologies that have been developed.

Everybody wants to be a fast follower, not a bleeding leader.
Chair Maloney. Again I have heard from my colleagues, where

tax breaks and incentives have been given to develop technologies
by businesses in their districts, then they have seen those busi-
nesses actually completely move to another country, after receiving
quite a bit of government support to develop the technology and to
develop the business.

So it is a challenge. And that is what I repeatedly hear from my
colleagues as we discuss jobs.

I do want to go back to your rather major initiative, Mr. Malkin,
of retrofitting the Empire State Building, which included private
and nonprofit sectors. How could a government be most helpful in
removing obstacles that you encountered in the process? What were
the type of obstacles that you encountered? How could government
be more helpful in helping other major buildings convert to save so
much energy?



Mr. Malkin. I think there are a few things.
One, the common theme here is a stable regulatory environment

and is very important. But I think also a regulatory environment,
in and of itself, has some merit. What we did was we were able
to convince the folks at Johnson Controls and Jones Lange LaSalle
to, on speculation, commit millions of dollars of research, people
power, men and women power, around a problem.

And they did it with the prospect of being able to go out and
market this product. And I think they intelligently did it with the
prospect of marketing a product which can be used domestically.

I think that it would be far better for the environment, it would
be far better for the economic environment I mean, far better for
businesses, if they knew what was coming at them from a regu-
latory perspective so that what they choose to do for their own
profits' interest is not going to be countermanded or wasted based
on future regulation.

I really do believe that what is happening is, particularly for
large property owners, cities and states are coming up with their
own regulations. Some of them are very enlightened, but many of
them are conflicting. And if you are looking for the real estate in-
dustry, the commercial real estate industry, and large industries
devoted around that, lending, construction and the like, the pros-
pect of national codes, if it is going to be out there, it needs to come
forward.

Otherwise, we are confronted with having to comply with numer-
ous codes in numerous different jurisdictions, many of which-all
of which we assume are well intentioned but could be conflicting
and reduce efficiency in implementation.

Chair Maloney. Thank you. Dr. Ward? And my time is expired.
Dr. Ward. I couldn't agree with that more, in that as new tech-

nologies are developed and rolled out, the regulatory environment,
the government, needs to be brought along with that technology so
that they are familiar with it, so they know its strengths and weak-
nesses, and can come up with intelligent regulations for the appli-
cation of it. You can't have one get ahead of the other. Thank you.

Chair Maloney. Thank you.
Mr. Brady.
Representative Brady. Thank you. I think whenever you lose

a customer, especially a long-standing customer, you normally do
not blame them. You take a hard look at yourself. I think one of
the reasons companies are choosing to invest and innovate and cre-
ate jobs overseas is that what used to be a very strong business cli-
mate in America has changed.

Other countries have taken a page from our playbook, lower
taxes, less regulation, more innovation, better R&D tax credits, en-
courage innovation, and basically are beating us over the head with
our own playbook. And until we re-create a strong business cli-
mate, and a job creation and innovation climate, we will not see
those jobs return.

Dr. Ward, let me ask this from an academic standpoint. Dr.
Greenstone, in responding to a question, made the assertion that
fossil fuels contribute to higher infant mortality, rates on hot days.
In other words, oil and natural gas somehow contribute to more
deaths of babies during hot days.



In all your scientific work dealing with offshore, onshore oil and
gas production, is there any scientific basis for that assertion?

Dr. Ward. Not that I'm aware of.
Representative Brady. Aren't oil and natural gas, which we

are trying to transition from our dependence on that to a more di-
versified portfolio both in our homes and in our cars and in our in-
dustry, which have traditionally been the most affordable, along
with coal, the most affordable sources of energy, as opposed to
wind, and solar, biomass, others. Has that changed?

And if you are looking at affordability, and that infant mortality
rates are somehow tied to the ability to afford your energy,
wouldn't that be more affordable for families than some of the al-
ternative fuels that are being developed today?

Dr. Ward. Yes. Certainly oil and gas-fossil fuels in general are
a more affordable means of providing energy in today's market.
And if the idea is to provide better environmental systems for
households and whatnot, that would certainly be the one that
would be the most affordable until these alternative, cleaner
sources become more available and affordable.

Representative Brady. Thank you. Dr. Greenstone also made
the point that he could assure us there would be no price increases
in oil here this fall, or apparently in the future. But when we have
hurricanes coming to the Gulf, until there is assurance that there
hasn't been a disruption, oil prices on a world basis tend to go up?

Dr. Ward. That's correct.
Representative Brady. If there's a hiccup in Nigeria's produc-

tion, oil prices tend to go up. Can you, or anyone on this panel, as-
sure us that energy prices will not go up as a result of this drilling
moratorium?

Dr. Ward. I certainly can't. And I think that the price situation
is so inelastic with oil and gas that any little hiccup, or big hiccup,
certainly has immediate impact on prices.

Representative Brady. It is one of the reasons I think that we
are hopeful there won't be an increase because demand is down.
World demand is down right now. Will that demand ever increase?
Will we move back to the point, as economies globally increase,
where there won't be sort of like the credit card that's maxed out,
you're out on the edge? That's been one of the drivers of energy
prices, one of the reasons, Gulf production, which gives us that
buffer against that, has been so helpful.

Dr. Ward. Right. Well I think the United States and every other
country is very anxious for an economic recovery, and energy usage
will certainly increase as the economies recover.

Representative Brady. One of the concerns that have been
raised on the drilling moratorium is the loss of up to 300,000 jobs
if we drive Independents from the Gulf. The rigs are already leav-
ing. We have a global environment. Companies do not have to in-
vest in the U.S., they choose to.

We are already hearing from companies that, as they plan their
capital budgets, they are looking at investing capital, their precious
capital, in other countries rather than doing it here in our back-
yard.



Does that mean, should we lose that investment, along with the
rigs and the equipment and the jobs, does that also cause a prob-
lem for future production and future jobs in the United States?

Dr. Ward. Well I think that that is an opportunity that the ma-
jors have, but the smaller independents, which are an integral and
important part of oil and gas production in the United States, do
not have the luxury to go overseas as easily as a global company.
We could lose those.

Representative Brady. Yes, we will lose them. What busi-
nesses can survive six months without their main source of rev-
enue?

Dr. Ward. Not many. I know a number of people in the industry
that have lost their jobs in the last three months.

Representative Brady. Thank you, Doctor.
Chair Maloney. Mr. Hinchey.
Representative Hinchey. Thank you very much, Madam

Chairman.
And thank you, gentlemen. I think this has been a very inter-

esting discussion, and I thank you very much for everything that
you have been dealing with here.

I can't help but be deeply impressed about the energy use effi-
ciency operation that you are engaged in in one of the most impor-
tant buildings anywhere on this planet, the Empire State Building,
and all of the things that are going to happen as a result of that.

I hope that is going to continue, that it is going to be more effec-
tive, and apparently the Mayor of the City of New York is closely
involved in this, and he is working strongly to support it. All of
that is very, very important.

I can't help but-in fact, I have been feeling this way for a long
time, that solar energy is the most effective, most important, most
useful way in which we can reduce our dependence upon fossil
fuels and deal with the rising cost of energy, but also deal with this
issue of global warming, which is becoming critically important. .

As we know, 2005 was the warmest year that we have experi-
enced on record. And it may be that 2008 or 2009 may be warmer
than 2005. In any case, this is an important thing that we have
to deal with.

In the District that I represent in Upstate New York, a couple
of years ago we set up a not-for-profit corporation called The Solar
Energy Consortia. As a result of that, we have generated a signifi-
cant number of jobs, several hundred jobs, and we have got a num-
ber of companies that have come in that we are working with.

I will just mention two of them and the things that they are
doing. One of them is developing a solar battery. And this battery
is in the process of generating energy and being able to hold onto
this energy for a long period of time. And the essential idea of that
is to use it in automobiles for transportation. But of course that
could be expanded very easily and used for a whole host of other
things in addition to transportation.

Another company that we have has just set up the manufac-
turing of solar panels. And this company is the only company in
eastern New York that is now manufacturing solar panels. And
that operation is going to be expanding over the course of the next
few weeks, and well into next year. The estimation is that in the



process of that one operation they will be hiring something in the
neighborhood of 400 jobs over the course of the next several
months, running into next year.

So I am wondering what you think about that operation.
Shouldn't we be focusing our attention on solar energy? Isn't it the
most effective and the most efficient? And Dr. Greenspan specifi-
cally, you mentioned that there are recommendations of U.S. en-
ergy research and development capacity that is going to be un-
veiled in 2011. And I wonder if you would give us some hints about
what that unveilment is going to look like in 2011.

Dr. Greenstone. Thank you for your questions, Congressman.
I think there is no question that solar has got to be part of the

suite of sources of energy, including energy efficiency, that should
be researched carefully. Currently solar is not cost competitive in
most settings. And I think further research and development could
change that.

And as I said, we are going to be coming forward with some spe-
cific recommendations. I just tried to highlight five principles in my
testimony, which they all boil down to increased funding, funding
that is completely merit-based, funding that is focused on basic re-
search rather than on deployment, or applied research, and at-
tempts at using innovative funding techniques like prizes. And
then also the support for demonstration of new technologies at
commercial scale. Those are the broad principles I think that we
are ready to talk about at this point.

Mr. Malkin. I think that the use of solar is important, again as
part of a suite. We have had some very good investments in solar,
both from production of solar as a utility with Sun Edison, which
is a company which we recently sold, but also through companies
which have made the conversion of sunlight to electricity more effi-
cient. That is an investment we still have.

I think that it is very important with government policy to spon-
sor innovation. Only through repeated manufacturing will innova-
tion come, breakthroughs come, both through research and the
manufacturing process in determining where the bottlenecks exist,
developing the supply chains.

So I think with wind and solar and geothermal-I don't want to
miss the point-energy efficiency is five times less expensive now,
but they will converge, because alternative energy sources will be-
come less expensive, and the costs of achieving greater efficiency
will become more expensive as we get rid of the low hanging fruit.

Representative Hinchey. Dr. Ward.
Chair Maloney. Yes.
Representative Hinchey. Dr. Ward.
Dr. Ward. No comment.
Representative Hinchey. No? Okay.
Chair Maloney. No comment. Dr. Greenstone has a comment.
Dr. Greenstone. Chair, thank you. I think my testimony or my

comments might have sown a little confusion. I wondered if I could
have just one minute to clarify them?

Chair Maloney. Sure.
Dr. Greenstone. I think I just wanted to respond to one of Con-

gressman Brady's fine points. I think what Congressman Brady
has really done is focus everyone's mind on the important point
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that currently fossil fuels are the cheapest source of energy around.
There's no getting around that.

And if we continue to use fossil fuels, that will save American
families money, and that is something that everyone is obviously
supportive of.

What I think my testimony was not perfectly clear about is: The
continued reliance on fossil fuels also has a set of costs that are not
quite visible, in the same way when you pay a utility bill every
month. And those fossil fuels, what they do is, according to sci-
entists, is they increase global temperature. And that increase in
global temperature has a series of negative consequences-infant
mortality being one of them, but there are a series of other ones.
And I was only trying to highlight that we don't see those costs in
quite the same way we do when we pay a utility bill every month,
but those costs are real nonetheless.

And I think the second thing I want to clarify, which I feel my
testimony might have sown a little confusion about, was that my
statement was not about shutting down drilling in the Gulf forever
more. My statement was that if we had a moratorium that lasted
through September, it would not fundamentally alter total produc-
tion of oil across the globe. And that the impact on prices through
September, and potentially longer, would be difficult to discern.

I was not making a statement that if we stopped drilling in the
Gulf forevermore there would be no impact on world prices.

Representative Brady. I appreciate that. Because as we know,
the moratorium will go through November unless changed. But we
actually-while I disagree with some of the climate change asser-
tions-I think we actually-and, Madam Chairman, the reason I
appreciate you calling this-I think almost all of us agree we need
to get to a greener energy future.

How we make that transition is really sort of the debatable point
right here, and how we do it in a way that benefits us all. This is
not a zero sum game. We are going to need energy from all sources
if we are going to be diversified, and affordable, and clean in the
future. So we actually, while we may have some differences in how
we get there, I think the point of your whole hearing is we need
to get there.

Chair Maloney. Thank you. Mr. Campbell is recognized.
Representative Campbell. Thank you, Madam Chair.
And, Mr. Malkin, when I was doing my last questioning you

made a comment that will cause me now to make a little bit of a
view, give you a little bit of my perspective on things, of which all
three of you are welcome to comment and say I am full of garbage,
I am dead on right, or somewhere in between.

But I think there is a distinct difference between energy for mo-
bile sources and energy for stationary sources. And the solutions
for each are very different. The vast majority of energy for mobile
sources in the United States today is petroleum based. It's cars, it's
trucks, it's diesel, it's gasoline, et cetera.

The propulsion systems that are alternative to that, rather than
internal combustion, are electric, which by the way, from the
standpoint of the efficiency of the propulsion system, driveability of
the propulsion system, is an excellent propulsion system. The prob-
lem is how you get the energy to it. And that is where batteries
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become a barrier right now. And cost. And not just batteries, but
their cost, their efficiency, and everything else.

Or in the case of like a fuel cell where you have a whole bunch
of harriers-cost, and also what kind of fuel; actually the most effi-
cient fuel because the infrastructure is already there to fuel a fuel
cell today is still gasoline. So you still have that. So that is one set.

Then on the other set is stationary sources, which we're not talk-
ing about batteries but we're talking about producing it, and there
most of the energy is either coal or natural gas based in the United
States. There's obviously a lot of hydroelectric and some nuclear.
But I see the barriers there as being substantially different.

Because people will say, well, we have to get off dependence on
foreign oil, therefore we need solar. Well unless you can create a
battery for a vehicle, solar does not help you with oil because there
is very little oil that is used to create electricity in the United
States.

So what you have got, if you want to displace natural gas or coal
or both producing electricity, then there already is large hydro-
electric, which produces zero emissions and is cheap, and there is
already nuclear which produces zero emissions and is cheap, and
those technologies exist, but there are a number of people who
don't want to go down that path for one reason or another it seems.
But the barriers over there seem to me to be considerably less than
the ones in the mobile source, but that they are, no matter how you
look at it, very different problems that have some overlap but not
a significant amount of overlap.

And depending on what your objective is, whether it is a global
warming objective, whether it is a dependence on foreign oil objec-
tive, whether it is a dependence on a national security objective,
there are many different objectives people have for moving down
this course. But as Mr. Brady says, I think we all understand that
we want to move down this course. But I do think the two things
have different solutions, and different challenges.

So with that, I will let you all comment on my little diatribe, if
you desire.

Mr. Malkin. Yes. I totally understand from where you are com-
ing, and I guess my comment would be, from what I am expert at,
if I am expert at anything, is the energy efficiency piece.

We will free up that fixed base of energy generation. It will free
up that fixed piece, and you can begin to look at reallocating the
pool of things that are otherwise used for generating fixed. Get rid
of some of the higher polluting sources. Start looking at different
infrastructure for the transportation side.

And that is absolutely an issue, that we have an infrastructure
for transportation to use fossil fuels. There are other alternatives,
but they will require infrastructure, which, by the way, will require
jobs and will require innovation.

Representative Campbell. Right. Okay, but I just-until you
have a battery or something, you can't transfer that from fixed to
mobile source until there's some technological breakthrough some-
where that doesn't exist right now.

Dr. Greenstone. Congressman, I think your categorization of
the problem is spot on. And I think from sitting here, I am not a
scientist, but it seems like we can see the way to get there on the



stationary sources. We are not there yet, but we can sed the way
to get there.

We are a long ways away in terms of dealing with mobile, or
transportation. And I think that is where a lot of research and de-
velopment spending should go. And I think Chair Maloney made
that exact point when it comes to batteries, and I agree with that.

Representative Campbell. And there have been billions of dol-
lars-and I am not saying it was sufficient-but both from the pri-
vate sector and the public sector in the last 20 years on batteries,
and we have not gotten there yet.

Now was it insufficient? Did we try the wrong way? Did we have
it wrong-I don't know. But, you know, it is not because there
hasn't been some effort. There has been a significant effort, and a
significant reward to anybody who makes a breakthrough in the
last 20 years. We just haven't gotten it yet.

Dr. Greenstone. I agree. And when I put together some of these
statistics in my testimony, I was a little taken aback, frankly, that
we have made serious investments in R&D, but from an inter-
national perspective we are falling way behind.

Chair Maloney. Thank you.
Mr. Malkin, you said in your testimony that policy should be in-

formed by practice, and I couldn't agree more. We don't just need
pools of money, we need to really have objective assessments.

Could you elaborate on how we would go forward with these ob-
jective assessments? How could we inform tenants about how much
they pay per square foot? I know we have a LEED certification in
New York. Is that working? And then you talked earlier about the
need to change the EnergyStar assessments to a way that really
looked at output in a more detailed way.

Would any of the panelists like to discuss that?
Mr. Malkin. I would just say that the number one issue for me

is that we do have groundbreaking work that we are doing. We are
only a little more than a year-and-a-half into its implementation.
And we are now producing the data. And I think that that data
and the fact that it works, and that the assumptions we had to
make based on our research are actually now producing real,
verifiable data. That's the practice which I think is helpful.

LEED is a qualitative destination. I agree with green practices.
We recycle tenant waste. We recycle construction debris. We use
recycled materials and low off-gassing materials in our buildings,
but that does not really address the energy piece. And LEED is de-
ficient in that.

EnergyStar is a terrific product put together by the U.S. Govern-
ment. It should be upgraded to a new version which gets away
from a relative measurement and gets into specific rating and dis-
closure of consumption.

You cannot get away from the fact that, if everyone consumed
energy at an equal efficiency rate, everyone's EnergyStar rating
would be 50, because it's a relative measurement. Therefore, it
doesn't justify what the economic result will be, the savings you
will get for the investment you get. And I think there is room for
that. It is a good model which has done a lot of good but should
be improved.

Chair Maloney. Any other statements? Yes, Dr. Greenstone.



Dr. Greenstone. Chair Maloney, I think I just want to amplify
a point Mr. Malkin is making about EnergyStar, and actually
something that relates to today's hearing more generally.

One problem in the energy market for consumers is it is not very
transparent. So when you buy a computer, you know how much it
costs today to pay to the Dell Corporation; you do not know how
much it is going to cost to run it over time. I think different com-
puters can have different rates of energy efficiency, just like dif-
ferent televisions do.

And currently the way that the government tries to provide in-
formation in that market is through these EnergyStar ratings. As
Mr. Malkin has emphasized, those ratings are often qualitative, or
give you a rank order, but they do not give you the fundamental
information, which is: Well how much will it cost to run the thing?

And I think a reform of the EnergyStar program and more gen-
erally the provision of information that allows consumers to make
more informed choices would be a tremendous reform.

Chair Maloney. Thank you so much. My time has expired. Mr.
Brady, and it has to be our last round. We only have this room for
a limited amount of time.

Representative Brady. No, Madam Chairman, thank you.
Chair Maloney. No questions? Well I want to thank all of our

witnesses-Oh, Dr. Ward?
Dr. Ward. Could I make one more point
Chair Maloney. Sure. Absolutely.
Dr. Ward [continuing]. In response to Dr. Greenstone's comment

about the price of oil in the short term due to the moratorium.
Probably by September or October not much would be noticeable.
My concern is that, as rigs leave, and there is much less drilling
in the Gulf of Mexico in the future years, that is where the real
hurt will come. Thank you.

Chair Maloney. I want to thank all of our witnesses for their
informative and enlightening testimony. We need to make smart
decisions about how we invest in energy, and your testimony today
underscores the need to add rigor to our assessment of proposals
and the need to provide guidance on how these innovations can
benefit energy consumption and consumers, and help preserve en-
ergy.

I would like to thank everybody for coming, and this meeting is
adjourned.

[Whereupon, at 11:52 a.m., Tuesday, July 27, 2010, the hearing
was adjourned.]
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I am pleased to hold today's hearing on promoting innovation in the clean energy
sector.

This is the second in a series of hearings held by the Joint Economic Committee
on the role that innovation has on fueling employment and growth.

Innovation in the clean energy sector will improve productivity, enhance job cre-
ation, and improve the quality of life.

This hearing is timely for a number of reasons:

* The Senate plans on discussing energy legislation this week.
* The nightly news and the camera footage of the Gulf oil spill remind us of the

human and environmental cost of this spill.
* While our economy is still raw from the devastating job losses experienced in

the Great Recession, it is obvious that more robust growth is needed to reduce
the unemployment rate. Innovation in the energy sector can help fuel growth
in the future.

Innovation in the clean energy sector can also strengthen the economy by making
it less vulnerable to economic downturns.

While the U.S. has weaned itself from dependence on oil in many sectors, progress
to reduce our dependency on oil to meet transportation needs has been particularly
slow.

At a hearing last May, Dr. James Hamilton testified that the oil price run-up in
2007-2008 was an important factor that contributed to the Great Recession.

He testified that the run-up in oil prices caused a plunge in auto sales, deteriora-
tion in consumer sentiment, a slowdown in consumer spending and problems in
housing, especially in the ex-urbs, where commuting costs can rise significantly with
gasoline price increases.

Continued reliance on oil leaves the economy vulnerable to sharp increases in oil
and gasoline prices and could potentially derail the economic recovery now under-
way.

It appears that when oil expenditures reach 4 percent of GDP, the US is at risk
of falling into a recession. (See Chart)

Currently, the share of GDP spent on oil is 3.5 percent, much higher than in
1993, when the share of oil GDP spent on oil was 1.8 percent, but better than the
6.8 percent in mid-2008.

Innovations in the clean energy sector can reduce our vulnerability to oil price
nses.

These innovations may arise from a variety of different sources:

* New technologies to produce energy,
* New forms of energy, production of existing fuels or energy in a cleaner or more

efficient manner, or
* New ways of reducing our consumption of energy.

In our hearing last month on innovation, witnesses testified that federal spending
on basic research in universities can provide the spark that ignites regional eco-
nomic growth and job creation.

Universities, with help from venture capitalists, have emerged as both producers
of ideas and active players in the innovation chain, creating startups that are
among the most successful small businesses.

But witnesses at our last hearing also testified that there is not enough funding
or research in the energy sector.

However, Congress and the Administration have recently increased our country's
commitment to clean energy.

The Recovery Act invested more than $90 billion in clean energy, including:

* Investments in energy efficiency,
* Advanced vehicles,
* Clean energy equipment manufacturing, and
* Mass transit and high-speed rail.

Additionally, the America Competes Act, passed by the House on May 28th, sup-
ports innovation and basic research by creating new Clean Energy Consortiums in
a public-private partnership.

America Competes also seeds game-changing innovation through the reauthoriza-
tion of Advanced Research Projects Agency for Energy (ARPE-E), and directs ARPA-
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E to help ensure that these promising technologies are shared with the private sec-
tor.

Federal investments can be especially effective when the funds are combined with
private sector investments.

Just two weeks ago, CEA Chair Christina Romer testified before this committee
that $46 billion in public funding in the Recovery Act encouraged an additional $100
billion in investment by the private sector in projects related to clean energy.

I am especially pleased that my fellow New Yorker, Mr. Anthony Malkin, is here
to testify about the energy efficiency retrofits he is undertaking to one of our great-
est cultural icons, the Empire State Building.

New lighting, windows, and heating and cooling systems reduce the amount of en-
ergy tenants use while improving the quality of their space.

I am eager to discuss with our panel how Congress can ensure that these needed
investments in a clean energy economy will occur, leading us to a stronger economy
with good jobs and a cleaner planet.

I welcome each of you this morning and look forward to your testimony.



Oil Expenditures
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I welcome the chair's decision to hold a hearing on energy matters at this time,
and I welcome the panelists to what I hope will be a substantive discussion of en-
ergy supply and environmental issues. I find your submitted testimony very encour-
aging in this regard.

To observe our Administration's energy decisions is to wonder whether it has any
comprehension of the future energy supply challenges our nation faces.

The ill-conceived Gulf drilling moratorium flies in the face of everything common
sense tells us about our precarious energy future and what we should be doing
about it now.

The drilling moratorium. is already killing well-paying American energy jobs,
sending rigs overseas and with them our workers, equipment, capital and eventually
America's traditional energy infrastructure. Given the global nature of energy pro-
duction, these rigs won't be returning anytime soon.

What's more, President Obama has not even responded to our invitation to travel
to Houston, Texas, to meet face to face with the energy workers and small busi-
nesses whose livelihoods are at risk due to the moratorium.

Yet the President will be traveling to Houston on August 9th to raise campaign
cash for the Democratic Party. We've asked him for just an hour of his time, or even
just 15 minutes of his time, to meet with our workers and businesses. But as of
today, just silence from the White House.

Mr. President, can you spare any time at all for these Americans whose jobs you
are killing and sending overseas? Where are your priorities?

Neither the White House nor Congress seem to understand that the current rel-
ative lull in energy demand results from a weak economy. It doesn't mean that we
have the luxury of halting large-scale energy projects and betting our future on
small-scale alternatives that we all support but are not yet ready to affordably meet
America's energy needs.

The Gulf of Mexico accounts for 19% of the nation's total proven oil reserves and
30% of total U.S. production. Solar and wind technologies together account for less
than 1% of the nation's energy supply. In 2008, the Gulf of Mexico's outer conti-
nental shelf had the largest amount of new oil field discoveries in the U.S., which
increased its proven reserves while oil reserves fell for the nation as a whole.

By all means, let's help renewable energy develop its potential, but let's not fool-
ishly thwart the growth potential of our established energy industry which provides
the affordable bridge to America's green future.

After 50,000 wells have been drilled in the Golfs federal outer continental shelf
and nearly 4,000 in deep water without a substantial spill, how could anyone jump
to the conclusion that the BP accident points to an imminent systemic threat and
shut off all deepwater drilling? And who would bet America's economy on subsidized
wind and sun energy when there are private companies investing billions of dollars
to develop deepwater oil and gas reserves off our shores? Does this make any sense?
Where is the cost-benefit analysis?

A recent study by IHS Global Insight found that if policies were adopted by Con-
gress or the White House that effectively prevent independent oil companies from
participating in future Gulf offshore development the employment loss would reach
300,000 jobs-and the loss of local, state and federal revenues would total $147 bil-
lion over the next decade.

That's because independent energy producers hold the majority interest in 81%
of all producing leases in the Gulf of Mexico and nearly half of those in the deep-
water.

This week, rather than the House of Representatives hastily rushing through leg-
islation with far-reaching impacts on jobs, energy prices and energy security, it
would be much wiser to bring together science, industry and government in partner-
ship to develop a thoughtful, safe and prosperous path forward to Gulf exploration
and development.

Our national economy, already suffering with 9.5% unemployment and a subpar
recovery, cannot be harmed further with a devastating drilling moratorium and
hasty legislation that kills jobs and makes us more dependent on foreign oil.

Natural gas is a cleaner fuel than oil or coal and can be a suitable substitute for
both in many applications. As of 2008, the U.S. had experienced the sixth consecu-
tive yearly increase in natural gas discoveries.

In October of last year, the Energy Information Administration said "Today, in-
creases in shale gas proved reserves reflect the industry's rapidly maturing ability
to apply two technologies to shale formations: horizontal drilling and hydraulic frac-
turing."
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Why is this important? Not because U.S. oil consumption is rising-it has been
declining for several years-but because industrialization the world over will con-
tinue to increase oil demand. China now is the world's largest energy consumer. Our
mindset should be how government can work with industry to develop safe oper-
ating standards for an energy source such as unconventional natural gas. It already
has attained a commercial scale, moved the needle in the right direction on our en-
ergy reserves, and is relatively benign environmentally.

The Administration and Congressional Democrats operate by assertion, not by
performance metrics, be that with jobs, energy supply, or the environment. The
work of our witnesses today shows how important it is to apply the proper metrics
to federal policy and quantify the effects of regulation, good and bad. Dr. Ward's
work shows a potential 29% reduction in the cumulative Gulf oil production through
2016 from an extended drilling moratorium. Dr. Greenstone has shown how environ-
mental regulations can retard industrial growth. He also has found that there is,
in fact, no consensus on whether the Clean Air Act is responsible for the dramatic
improvements in air quality that have occurred in the last 30 years. Mr. Malkin
demonstrates the importance of designing government policy with an understanding
of how businesses do their financial analysis.

Gentlemen, our approach to regulating the economy in this country must change.
I look forward to your advice.
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My name is Anthony E. Malkin, I am president of Malkin Holdings, and I run the
Empire State Building. Seated behind me are Empire State Building Team leaders Paul
Rode of Johnson Controls and Dana Schneider of Jones Lang LaSalle. Other team
members in our work are the Clinton Climate Initiative and the Rocky Mountain Institute.
I am a member of the Real Estate Roundtable and Duane Desiderio of RER is also
present.

At ESB we created the first replicable, nonproprietary, open source, quantitative
process to give transparent economic justification to energy efficiency retrofits in the
existing built environment. Our work is guaranteed by the balance sheet of Johnson
Controls to reduce our watt and BTU consumption by 38.4%. Our contract only
guarantees 90% of our projected savings, so our actual savings will be in excess of 40%.
Our payback period is three years.

It is estimated that in major American cities, 85-95% of all buildings which will
be here in 2035 are here today. Building new and efficiently will not move the needle on
energy consumption. Only addressing the existing built environment will make a
difference.

Let's use New York City as an example. 80% of the energy consumed is
consumed by buildings. 20% of the buildings consume 80% of that energy. Therefore
64% of all energy consumed in New York City is consumed by 20% of the buildings.

If the 20% of buildings in New York City which consume 64% of all energy
deployed our program to the same effect, total energy consumption in New York City
will be reduced by 25%. In the process, inner city jobs are created, skills are taught, and
local economies are stimulated.

That is the equivalent of creating surplus power through alternative generation
right in the middle of New York City, carbon free. But generating our savings is 3-
5x/watt less expensive than alternative energy generation by wind, solar, or geothermal.
Until the cost of a watt of alternative energy generation equals the cost of a watt of
savings, we must focus on savings. You get the same carbon reduction with better
economics and no infrastructure cost.

Creating this excess power allows for a number of options:
* shut down the sources of power;
* create carbon credits for trading; and/or
* reduce the size of investment in the smart grid for distribution of new

sources of power

What can government do?



* Treat the reduction of the consumption of energy as the production of energy
through alternative, low carbon output sources.

o Allow for the sale of tax credits, accelerated depreciation, and expensing
of capital expenditures to help fund and reduce the net cost of such work.

o These financial incentives will encourage building owners to make
investments which address broad, intelligent policy objectives.

* Focus on the big energy consumers first.
o As an example, Empire State Bldg consumes the equivalent in one day of

40,000 single family homes.
O The focus on the community model for creating residential energy saving

has been misplaced.
o Focus on big energy consumers with big systems to effect fast and

rewarding change.
* Develop national standards for energy consumption reporting.

o To understand energy consumption we must share consumption data.
o Individual cities and states are approaching this issue independently.
o We need one set of standards rather not conflicting standards.

* Change EnergyStar from a database of relative measurement to a reporting and
rating program based on actual consumption data.

o ESB has earned an EnergyStar rating of 90, with only half our work
completed; that means we are more energy efficient than 90% of
comparable buildings of any age.

o But EnergyStar is only a relative rating system which does not provide a
return on investment measurement or argument.

* Understand limitations.
o We need a framework which recognizes realities and differences by

building types, systems types, uses, and geographical locations.
o Allow for life cycle analysis instead of wasteful edicts.
o Significant savings are within tenant controlled spaces, and legislation can

not merely impose on landlords, but must address users as well.
* Reward successes and encourage first movers.

o The real estate industry is inherently competitive.
o Owners and lenders who are early movers should be rewarded.
o This will differentiate them and encourage others to catch-up.

We are the future; we are not motivated by "doing the right thing", but by making
money. I look forward to answering your questions and finding ways in which the
Empire State Building can inform government policy with the practices we have
developed. I encourage you to visit our website www.esbsustainabilitv.com and our
building to learn more.

Thank you very much.
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A landmark sustainability program
for the Empire State Building
A model for optimizing energy efficiency, sustainable practices,
operating expenses and long-term value in existing buildings

Efforts to make buildings more environmentally sustainable have

produced hundreds of millions of square feet of greener office

space. But tens of billions if square fet remain in office buildings

worldwide for which owners have made little or no progress in the

areas of energy eficiency and sustainability.

Owners of multi-tenant buildings, wluch comprise the bulk of

office space, are primarily motivated by return on investment To

justify the costs associated with energy efficiency retrofits, owners

must be convinced that the invesment will be repaid by some

combination ofreduced operating expenses, higher rental rates

and greater occupancy levels The percentage of tenants willing

to pay higher overall occupancy costs for green space is not large,

and tenants that greatly value sustainability gravitate towards

newer buildings that have been designed and built to higher

energy and environmental standards. In general, the incremental

cost ofretrofitting older buildings to achieve improved energy

perfromance is more expensive than the incremental cost of

achieving the same performance in a new building.

This context underscores the extraordinary nature of the

commitmeot that Anthony E. Malkin of Empire State Building

Company has made to establish the Empire State Building as

one of the most energy efficient buildings in New York City,

and arguably the world's most environmentally conscious

office tower built before World War II. lust as extraordinary as

Malkin's commitment to retrofitting the Empire State Building

was his decision to make the pricess transparent so that other

building owners-particularly those with pre-WWII or landmark

properties-would have an example to follow in pursuing their own

green projects.
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To ensure that this commitment was achievable, Malkin
worked with the Clinton Climate Initiative to assemble a team
of best-in-class consultants in the fields of climate change, real
estate sustainability, environmental design and energy services.

This brief paper details the process for assessing, quantifying
and documenting the costs and benefits ofpotential strategies
for enhancing energy and sustainability at the Empire State
Building. This process led to the adoption ofa set offinal
strategies that, upon implementation, will reduce the Empire
State Building's energy use and carbon footprint by up to
38 percent.

Empire State Building-one of a kind

As the Empire State Building is no ordinary office tower. The

world's most famous office building, it draws between 3.5
million and 4 million visitors each year to the Observatory

on the 86th floor. At a height of 1472 feet (449 meters), the

spire is used for broadcasting by most of the region's major
television and radio stations. Its 2.8 million square feet of
leasable office space hold a range of large and small tenants,
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drawn by the building's prestige, its unmatched skyline views
and its convenient location at the center of Manhattan's mass-
transit system. Opened in 1931, the building has undergone
recent upgrades of lobbies, hallways and other common areas
including the just-completed renovation of the observation
deck-restoring the building to its original grandeur.

Vision beyond the Empire State Building

"Buildings in New York City create 65 to 70 percent of the
city's entire carbon footprint," Malkin told Metro Green +
Business in June 2008. "Constructing new green buildings
won't move the needle in mitigating this problem. It is far
more important to address the existing building stock."

About43 percent ofall the office space in New York City
was built before 1945, including a majority of the 10 million-
square-foot portfolio owned by partnerships affiliated with
Malkin and other principals in Wien & Malkin W&M has
instituted green practices across its New York portfolio, such

as using integrated pest management and green cleaning
products, and using energy-efficient maintenance vehicles. The



Empire State Building signed onto the Energy Star program for building, and what costs and obstacles might arise for each
buildings to measure and report its energy efficiency as soon as strategy The purpose was to determine where cost and benefit

the U.S. Environmental Protection Agency and Department of intersected to result in the most sustainable building possible
Energy expanded the program to include buildings within reasonable cost parameters.

Motivation

he main motivation for the project was ownerships desire to

prove or disprove the cost-effectiveness of enery efficiency

retrofits. Secondary motivation included a desire to reduce

greenhouse gas enissions and operating costs. Lastly,
ownership wanted to address other aspects of sustainable

operations including issues such as water conservation,

recycling, reuse of building materials, reduction ofchemicals

and pollutants, and indoor air quality.

These changes are anticipated to enhance the Empire State

Building's long-term value based on the opportunity for

higher occupancy and rents over time. Green buildings have

a competitive edge in attracting companies interested in

reducing their own carbon footprtins as well as providing

work environments that promote the health and well-being

of employees. Furthermore, eventually buildings could be

affected directly or indirectly by sustainability-inspired

regulatory changes at various levels of government.

Malkin and his team also knew what many do no: A mariket is

emerging for fusancing capital improvements based on the cash

flow from reduced energy costs. Developing a solid business

case for these financing avenues requires a robust analytcal

process that produces valid data on retrofit costs and energy

cost reductions. "We will be working to establish a financing

format to provide the ability to otherwise indebted properties

to participate in this sort of project, though the work on this

project is not financing contingent and is going forward out of

already available cash," Malkin said,

A tsuslti-phase analytical process to establish

a replicable model

Detween April and November 2008, the collaborative team

followed a comprehensive process to determine which energy

and sustainability strategies could be implemented at the

Initially, the team decided to consider criteria established by

Leadership in Energy and Environmental Design (LEED4),

established by the U S. green Building Council, as well as

Green Globes, a system administered in the U.S. by the

Green Building Initiative and in Canada (under the more

widely recognized name Go Green) by BOMA Canada, as

points of reference rather than goals to be achieved. The

comparative process of determining the building's current

status along with the development of strategies that could

feasibly be implemented in order to achieve increasing

levels of LEEDO for Existing Buildings: Operations &

Maintenance (EBOM) certification was called a LEED*

Gap Analysis. Incorporating comprehensive sustainability

initiatives with the aggressive energ reduction projects, we

developed a plan for the Empire State Building to achieve

LEED* EBOM Gold certification.

Before the multi-phase program got under way an initial

presentation laid out program goals, the anticipated roles

of each team participant and the framework for ensuring an

organized, thorough process. Goals included.

* Develop a replicable model for retrofitting pre-war

buildings in a cost-effective way
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a Develop practices to lower energy consumption costs
by as much as 20 percent

* Increase overall environmental benefits ofbuilding retrofit
through an integrated sustainability approach to maximize
opportunities and market advantage

* Encourage the team to be objective, creative and
provocative in its approach

* Develop a model that is marketable to existing and
prospective tenants

* Coordinate with the ongoing capital projects within the
building

* Develop a financial structure that is efficient and achievable

As Program Manager, Jones Lang LaSalle's role was to
ensure team collaboration, stakeholder communication
and timely execution, as well as to drive performance
measurement and documentation of the repeatable model for
industry-wide use. Jones Lang LaSalle and Johnson Controls
developed a Sustainability Metrics Model for Greenhouse

Gas Emissions, using intermationally-accepted, scientifically-
based data and calculations to evaluate the reduced impact
on global wanning and local environment resulting from the
implementation of sustainability measures.

Under the initial proposal delivered in April 2008, the four-
phase analysis would include:

Phase 1: Inventory and Programming
Phase II: Design Development

Phase Ill: Design Documentation
Phase IV: Final Documentation

The four phases were completed in seven months.

Phase 1: Inventory and programming

Team members conducted reviews of the building's
mechanical systems and equipment, calculated tenant energy
usage, and developed a baseline energy benchmark report
and a preliminary system for measuring energy efficiency.
Agap analysis was conducted to determine which LEEDO
and Green Globes criteria the building was already meeting,
and which could be achieved feasibly. A plan was developed
for the creation of pre-built green offices to serve tenants
with an immediate need for finished space. The team steering
committee met twice to discuss progress and refinements
to the program, and Johnson Controls and Rocky Mountain
Institute conducted a separate cross-finctional workshop to
look specifically at lighting strategies.

The central initiative involved in the inventory and
programming phase, however, was the integration of the
team's goals with goals of a separate capital projects team
already in place. When the energy savings program got
under way, the Empire State Building had already embarked
on a major capital program that included a combination of
restoration and upgrades to lobbies, hallways, restrooms and
other common areas. A key element of the capital program
was to enhance the experience of the building's primary
attraction, the observation docks on the 86th and 102nd floors.

Process of elimination

Identi Eva I Cre a M Model
-vties m res p g iterativel
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The prmess of value-engineering existing capital projects was

a high priority for the newly assembled susoainability team as

a way to avoid having to make changes later.

To accomplish the process effectively, an integrated team

approach was adopted to deliver building services with

minimal disruption to tenants and visitors. The Empire State

Building Company capital program team. led by Jones Lang

LaSalle and building ownership as project manager, guided

work perfotmed by TPG Architects, mechanical-electrical-

plumbing (MEP) consultant Lakhani & Jordan Engineers

and others. For the sustainability program, a separate project

management team of Empire State Building Company and

Jones Lang LaSalle interfaced with the capital program team

and worked with Johnson Controls and the Rocky Mountain

Institute who identified opportunities for energy savings.

The integration of the capital team and the energy savings

team allowed the latter to pursue a "whole-building"

approach, modifying existing capital project strategies so that

they conformed to higher standards. In so doing, the team

could make the building more green while staying within

budgetary parameters. Expertise from members of the energy

savings team suggested ways to lower the cost of several

capital projects while erancing environmental factors such

as energy, water and ventilation.

The integrated team started by identifying baseline budgets

for 23 existing capital projects and then examined how

sustainable alternatives could affect costs. In its Inventory and

Programming report, the team reported that energy savings

options would result in a high level of savings on six projects.

The team recommended putting four of those projects on

hold while they examined alternatives thoroughly, inctuding

a multi year cooling and air handling replacement program,
central cooling plant replacement, exterior tower lighting and

mid-pressure steam riser replacement. In addition, the corridor

renovation project-the largest single budget item in the

capital program-was viewed as a potential opportuity for

greatly reduced costs by reviewing lighting and providing an

optional air handling design.

Another six projects were seen as candidates for moderate cost

reductions by following sustainable strategies. Among other

things, the project team recommended exploring gray water

sources in restroom renovations and looking at modular green

mof alematives on selected setbacks As the capital projects
team worked toward the resolution ofthese items, the team

pursued a parallel track to identify additional oppormities not

contained within the scope of the original projects.

In the final Phase I report delivered to ownership on June 2,

2008, the tearn listed the following accomplislsments.

" Development of a Prject Charter

* Knowledge sharing within the team via: weekly team

reports, bi-weekly team calls, two full-team workshops

and a third workshop for lighting, and establislhnent of a

Sharepoint site for all team members

* Feedback gained from building stakeholders, including a

tenant sustainability charrette to discover green tenant needs

* Collaboration with building operations to implement

immnediate systems improvement measures

* Review of existing capital piojects and implenentation

of a lobby lighting test case for energy improvement

* Measurement and verification of building equipment

and conditions to establish a baseline for energy and

sustainability performance

* Strategy session engaging advisory expertise, ownership

and teams

* Development of a Sustainability Scorecard, LEEDO EBOM

Checklist and Green Globes Report

Outcomes of the frst phase included a cost reduction

of the baseline capital project of between three and four

percent based on the review and suggestions of the team
and a preliminary budget for energy projects compared to
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projected annual energy savings. This budget indicated a A month-by-month breakdown ofeectricity usage by
payback period of 15 years for energy-related work based kiowat-hour, ofsteam usage by Mibs, end the cost
on current energy costs; however, when the savings from the associatedwitheach,alongwithatotalenergycost,oth
capital projects budget was considered, the payback period with and without the broadcast towers

eventually was reduced to about five years. Month-by-month breakdowns ofetecoical end stem usage

showing the amount of energy expended coward lighting.
Phase fl: Design and development ventilation, broadcast towers, main plant cooling, tenant

By the time the Phase It kickoff meeting took place sub-metering and other uses
July, the team had already made substantial progress on An annual breakdown showing the share oftotal energy
several fronts: documenting tenant energy use, conducting expended that went to different tasks, including broadcast
preliminary mechanical tests, and refining criteria for (23 percent) radiator heating (17 percent) lighting
measuring and benchmarking efficiency. The team was (16 percent), main plant cooling (15 percent). tenant
nearing completion of the LEED* gap analysis checklist for sob-metering (7 percn), steam cooling (4 percent) and
the base building, and a similar checklist for tenant spaces ventilation (5 percent), as wel as the same data without
also was under way. including broadcast uses

Goals ofthe Design and Development phase as reported to Areas of opportunity for using steam power more
ownership on July 15 included: effectively in particula radiator steam load (60 percent of

* Create "360-degree" understanding of resource use at ESB total achievable gain), base load steam (19 percent), steam
(summarize in Baseline Energy Benchmark Report) chiller (15 percent) and AHU HW HX (6 percent)

Develop theoretical minimum energy use at ESB (identiy Rocky Mountain Institute also discussed its findings in
key levers of energy reduction potential) examining theoretical minisam energy usage-to address

* Outline sustainability recommendations for pre-built spaces occupant comfort requirements passive measures and other

* Initiate tenant engagement and design partnerships systems impac system design characteristics technology,
* Am--. : controls and changed operating schedules. u b

showing the amount of energy expended toward lighting

Beinev oment o energy-e C ency Measures
* Continue development of project tools (Sustainability

Scorecard, LEED*, Green Globes, GHG Protocol)

" Complete Phase II Deliverable Report

An important element of the design and development phase
was to narrow the myriad of issues down to a manageable
number of potential solutions, essentially creating order out
of complexity. Ibis winnowing process occurred throughout
all four phases of the program, but it was in the second phase
that consolidation of issue resolutions into a relatively small
number of likely scenarios would become most prevalent.

By raising the cooling set-point, enhancing the envelope and
ventilation, reducing internal gains and improving cooling
efficiency, Rocky Mountain Institute estimated that the
building could reduce non-broadcast energy usage by up to
65 percent; however, the implementable minimum reduction
under the existing charter was between 15 and 25 percent.
Rocky Mountain Institute's analysis suggested that
a reduction of 40 to 50 percent was not merely theoretical but
achievable-mf the cost-benefit equation did not devolve into
a cost-avoidance strategy in the latter stages of the process.

presented the Baseline Energy Benchmark Report in mid-July.

The report examined energy usage between April 2007 and imitatin pod ncets foentofl t
May 008fromsevral ersecties:limitations, providing incentives for tenrants to follow the

team's guidelines, designing more efficient HVAC systems
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while recognizing that loads are likely to increase over time
and the challenge of achieving maximum efficiency gains by

getting all parties to commit to average load reduction and

lif-cycle costing rather than merely efficient system design.

The July presentation also provided JohnsotmControls

and Jones Lang LaSalle the opportunity to make

recommendations on sustainable tenant pre-built spaces.
comparing two potential options to standard pre-built spaces
from an architectural, mechanical and lighting standpoint.

Recommendations included reducing the number of interior

wall enclosures to enhance natural light and views, selecting

interior finishes to support sustainable goals and using task

lighting to complement higher efficiency overhead lighting.

At the closing of Phase II, the team also set forth the goals for
Design Documentation in Phase III:

* Complete Tenant Energy Management Report (guidelines

for existing tenants)

* Complete Pre-Built Space Design Report (design for new

pre-built spaces)

* Complete 90 percent of eQUEST model (test and
understand key hypotheses)

Begin financial modeling of synergistic combinations

of measures, not isolated measures

Begin in-depth lease review and tenant survecys

* Develop I.EED* EB and CI Feasibility Report

Complete Phase Ill Deliverable Report

Phase I0. Design doctumentation

Phase III of the analytical process centered on two major
deliverables a final report assessing the tenant energy usage

and the impact of pre-built spaces; and the development and

refinement ofthe eQuest Energy Model.

The tenant energy program had four basic components:

1. Establish electric sub-metering for each tenant so that energy

used by the tenant can be displayed and compared to industry

norms via a dashboard linked to the building web page.

2 Identify key building personnel to be the face of the

program, suggest each tenant designate a point of contact
Provide training to the contact so they understand the basics.

3 Provide education through online training, and seasonally

specific recommendations and best practices for tenants to

reduce their carbon footprint.

4. Report on progress.

Tenant energy usage had been documrented over a period of
months ending in mid-August The team had discussed ways
for the building's facility sanagemnent staff to easily monitor

energy usage ofeach floor and each tenant on that floor. Tle

proposed plan was to create a computer "dashboard" that
would automatically translate numeric data into visual data

such as charts and graphs so that managers could more easily
spot trends and act on them. A typical tenant's data might show

month-to-date and year-to-date energy usage in terms ofkWh
and cost, as well as high, low and average usage per square foot
and a month-by-month breakdown of actual and ideal usage.

The plan as proposed to ownership on August 27 was to

optimize energy systems floor by floor as spaces became

available through vacancy or restacking tenants within the

building Following the building's existing restacking plan,
14 floors could immediately be made available for

optimization, wit up to 33 floors available for optimization

by the end of 201.

At this phase of the analysis, the team also had final plans in
place for pre-built tenant spaces and had started the vendor

bid process. Different pre-built layouts had different energy

savings impacts, and the team developed multiple scenarios
to achieve different levels ofenergy efficiency within these
spaces. Ie cost of the different scenarios exceeded the cost of
non-sustainable pre-built spaces by 6.5 percent to 12 percent.

The most sophisticated element of the Design Documentation

phase was the development of the eQuest Energy Model.

Drawing on a program developed by the U S, Department

of Energy, the model was designed to be used for cost I
benefit analysis for future improvements, modifications

and operational changes. The purpose ofthe eQuest Energy
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Model was to compare the energy consumption baseline to

various facility improvement measures in order to calculate

energy savings of these measures on a stand-alone basis

and in combinations with other measures. The team created

a matrix that analyzed the costs and financial benefits of

facility improvements and other potential green strategies, and

integrated the data with sustainability ratings, architectural

programming and operational best practices, creating a

comprehensive sustainability scorecard. The result was a

sophisticated understanding ofhow different strategies,

implemented individually or in various combinations, would

affect project cost and building performance.

Johnson Controls and Rocky Mountain Institute conducted

parametric runs on strategies relating to chillers, heating

units, water pumping equipment, air handling units, controls,

co-generators, lighting, plug loads and the building envelope.

These exercises helped identify scenarios that would provide

the most value, taking into account life-cycle costs and

benefits, economics and logistics of implementation. For

each scenario, the team needed to document variables that

could affect the results. For example, if tenant engagement

and adoption rates were higher or lower than anticipated, or if

more of the building was used for broadcast than anticipated,

there could be an impact on the estimated results. Recognizing

these variables and attempting to quantify their impact was a

significant element of the analysis.

Phase IV: Final documentation

The final phase of the analytical process was to create an

Integrated Sustainability Master Plan Report, synthesizing

data from all available standards and measurement tools,

including ENERGY STAR, LEEDI, Green Globes, eQUEST

Energy Modeling Tool, the Sustainability Metrics Tool and

Financial Modeling Tool.

Modeling to pull the project together via iterations between

the energy (eQUEST) and financial (spreadsheet) models

included several global energy and financial assumptions:

* Base case fuel escalation = 1%

SBase case construction escalation = 2.5%

* Base case inflation = 2%

* Base case real discount rate 8%

* Base case green rent premium = 1%

* 15-year time horizon

The recommended strategy was called the "net present value

midpoint" because it considered strategies based on a balance

of NPV with the amount of carbon dioxide avoided. The NPV

midpoint was compared with other options, including one

that would maximize NPV, and another that would maximize

carbon dioxide reductions regardless ofNPV. Comparing

the midpoint option to the two extremes would help identify

best-case scenarios.

The results pointed to a clear solution: The team should

pursue a program that would reduce energy use and

greenhouse gas emissions by 38 percent, saving 105,000

metric tons of carbon dioxide over the next 15 years. Once

all eight projects are complete, we project that the Empire

State Building will achieve an ENERGY STAR score of

90, perforing better than 90% of buildings in America

regardless of age.

With these results in hand the team then ran an additional

series of iterations through the models using various carbon

trading proposals in the US, and the European Union

OTC Carbon Price to gauge the effects carbon legislation

could have on this project. The results showed significant

differences when using the European framework, which

increased NPV across the options, and from a business

standpoint all other conditions remaining the same including

ROt, more efficiency measures would be included with a

corresponding increase in carbon savings.

"Achieving an energy reduction greater than 38 percent

appears to be cost-prohibitive," the team noted in its final

report to ownership. The analysis had examined strategies

that could have reduced emissions by nearly 45 percent, out

ofa theoretical maximum of 55 percent. A total of 40 energy-

efficiency ideas were narrowed down to 17 implementable

strategies that were analyzed in depth. Ofthese, the first 90

percent of reduced carbon dioxide would also save costs over
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Empire State Building can achieve a high level of CO, and energy reduction cost-effectively

15-Year NPV of package versus cumulative CO, savings

Cumulative metric tons of CO saved over 15 years

time by an average $200 per ton of carbon saved. The last 10
percent, by contrast, would carry a life cycle cost of more than
S300 per ton of carbon saved.

Carbon dioxide reduction

The greatest reduction in carbon dioxide from the baseline

would come from completing the task of installing digital

demand controls that had been started in the capital projects.

This strategy alone would reduce energy use by nine percent

from the baseline. Tenant daylighting-working with tenants

to ensure that layouts maximize the use of natural

light-would save six percent from the baseline. Three other

strategies would save five percent each: replacing constant
volume air handling units with variable air volume units,
retrofitting the chiller plant and addressing window glazing.
Other strategies contributing to -he 38-percent reduction

included tenant energy management (three percent),

radiative barrier (two percent) and tenant demand-controlled

ventilation (two percent).

Chiller plant retrofit

The greatest cost savings came from the ability to retrofit the
chiller plant rather than replace it. This was made possible
by the reduction of the cooling load by 1,600 tons. The
load reduction resulting from the sustainability program's
demand control ventilation project, which reduces outside air
infiltration, and the window light retrofit, which reduces solar
heat gain, would allow the chiller plant to be updated rather
than replaced entirely.

Peak electrical sage reduction
Under the proposed plan, peak electrical usage would also
be reduced by 3.5 megawatts, from its current peak and
capacity of 9.6 megawatts to just over six megawatts. At the
same time, the team looked at several options for additional
capacity, including co-generation, gas-fired generation,
fuel cells, renewable energy and purchasing capacity. After
analyzing all options, the team determined co-generation was
actually uneessary because the energy savings initiatives
eliminated the need for increased capacity.
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Enhanced tenant environment CO, emissions would be less than 95,000 metric tons; if
in addition to reducing energy and carbon dioxide emissions, performance exceeded the estimate by 20 percent, more than
the proposed sustainability program would deliver an
enhanced environment for tenants including improved air
quality resulting from tenant demand-controlled ventilation;
better lighting conditions that coordinate ambient and task
lighting; and improved thermal comfort resulting from better
windows, the radiative barrier and better controls.

A key variable in the NPV calculation was the rent premium
that could be gained from establishing the Empire State
Building as a green building. The baseline calculation
assumed that sustainable features would allow the building

to gain rents one percent higher than if no such program
were implemented. If in fact the sustainability program did
not result in higher rent, the NPV over 15 years would be
cut in half, to about $11 million. In its due diligence for
making the calculation, the team identified key studies from
CoStar Group, University of Califomia-Berkeley and the
University of Reading, which estimated the rent premium for
green buildings between three and nine percent compared
with similar buildings without those features. If the Empire
State Building were to achieve the low end of this estimated
spectrum by gaining a three-percent average rent premium,
the 15-year NPV would be greater than $40 million.

Rocky Mountain Institute examined the impacts of potential.
miscalculation of energy savings, and found that the impact
on NPV was fairly small. If energy savings were to fall

short of the estimate by 20 percent, or exceed the estimate

by 20 percent, the impact on NPV would be less than $3
million over 15 years. The impact of energy variance on

135,000 metric tons of CO2 would be saved.

The team looked at anticipated near-term changes in U.S.

CO. costs and concluded that legislation likely would
not significantly change CO, calculations. In addition to
recommendations on which strategies to implement, the
team had also examined the length of time it would take
to implement various strategies. This was a significant
consideration, because a key metric of each strategy was
the payback period for capital invested. If a strategy with
a relatively short payback period required a long period of
time to implement, that would affect the cost-benefit equation
for that strategy. Under the proposed plan, 54 percent of
the energy savings were part of a program that Johnson
Controls would implement quickly. Another 22 percent of the
savings would come from two projects that the Empire State
Building Company would implement over several years:
the tenant energy management program, and the installation

of two variable air volume air handling units on each floor.
The other 17 percent of energy savings would depend on
tenant actions that would not be fully complete for 12 years
as leases rolled over, a front-loaded process given that 40
percent of leases are set to expire over the next four years.

Tenant participation to drive energy savings

In order to capture the 17 percent ofenergy savings
involving tenant spaces, the Empire State Building team
was given the responsibility for a program that would include
both aggressive guidelines and incentives for tenants to

achieve energy savings of about six percent. Since nearly 40
percent of the building's leased space was due to turn over
within four years, the team emphasized immediate adoption
of guidelines for tenant improvements. The proposed green
pre-built design would help the team establish design
principles for all tenant spaces. Tenants could review the
experience of the pre-built spaces and access the eQUEST

CO, emissions, however, could be substantial. If the baseline model and tenant financial tool to verify the economic validity
estimate were to be met, the proposed initiative would save ofthe guidelines in terms ofcost (estimated at S6 per square
about 115,000 metric tons of CO, emissions over 15 years. foot) and operational cost savings to the tenant ($0.70 to
If performance fell short of the estimate by 20 percent, $0.90 per square foot annually).
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A program of sub-metering all tenant spaces and managemem The results rciahme the need to address the natural
of a reporting tool to inform tenants of their energy use was tension between business value and CO. reductions.

considered essential both to drive tenant focus on energy The scenario that maximized buines value would avoid

efficiency within their own space and to assist tenants in mor than halfofthe COi reducton opportnty. Even the

calculating their carbon footprints. Sub-metcring would recommended program merely balanced coat and benefit at

encourage tenants to follow the building guidelines on a point where the greatest benefit could be achieved for the

recommended strategies such as daylighting (creating space loweat cost rather tlta pursuing every viable CO, reducton

plans that maximize the use of natural light), and ue of measure without regard to cosL In order to make the business

efficient lighting techniques such as task lighting. cas perceived needs and industry norms needed to align with

The team also recommended exploration of tenant incentive

programs such as a "feebate" plan wherein tenants that Rapid dLsenaln and adoption of the results
missed sustainability targets would pay fees that might be, requires development of an efficient proces to reduce
redistributed to those that exceeded sustainability targets. time and costs. To drive speed and effectiveess, the team

Implementation of the eight projects began in April 2009 with
the orkschduld t becomlete intwopha~cs Buldi and categorize a portfolio of buildings; to rapidly develop

the work scheduled to be completed in two phases. Building
-g a "firs't cut" answer, and to navigate through the iterative

systems work to be finished by year-end 2010 will result in
over 50 percent of the projected savings. The work to take pr beteen
place in tenant spaces will be completed by 2013 and will
achieve the balance of the energy savings. Empire Stale Building Company accepted the team's

proposed solution in its entirety (final project scope TBD),

Kev lessons learned allowing the team to move forward immediately en
implemeintation. The thorough and collaborative process

In summary, the final presentation to management reviewed bad resulted in a strong consensus backed by transparent
some key lessons from the team's collective experience: infonation Tools were developed to measure and give

Developing robust solutions requires dynamic, multiyear feedback on building-wide and tenant improvements. The

models and collaborative efforts. The implementation team sow had a mandate and a plan to move forward swiftly
team would need to anticipate and addres changes in tenat and with confidence that the fraework for decinans would
profiles, vacancy rates and technology as well as building continue to yield positive results, ultimately serving the goals
renovations and the possibility ofteant disruptions. of the Empire Stae Building owners and tenants as well as
Maintaining flexibility and collaboration in the team would overal environmental goals
ensure the success of the program.

A look forward
Delivering the maximum cost-effective CO, reduction
requires a whole-syten and Ilfe-cycle view, A proactive, The mlyticol process was merely the first step toward

long-term plan is required to maximize CO. and financial achieving an optimal energy and suatsinability profit- at the
benefits. One reason is that the most cost-effective efficiency Empire State Building, but it was ofaitical importance to the
upgrades would have to be linked to major capital upgrade ultimae success ofthe program The strategies selected from
projects. In addition, the team's assessment showed that rapid this process will not only have a significant impact on the
acceleration ofefficiency implementation produced significant building's carbon footprint bat will open doors to additional
extra cost without providing a similarly large benefit cost-effective avenues of financing the project
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The Empire State Building is just one drop in an ocean

of commercial buildings that must undergo some form of

rational energy and sustainability retrofit in the next several

years if we as a society are committed to reducing the impact

of buildings on the environment. It is hoped that by making
available documentation and infonnation such as this report,

the Empire State Building sustainability team can clear a path

for thousands of other buildings to follow.

For more information on the energy efficiency retrofit

project at the Empire State Building, contact:

Kathy Baczko
Clinton Climate Initiative

New York City Director
+1 646 9816472
kbaczko@clintonfoundation.org

Anthony E. Malkin
Empire State Building
Owner

lain Campbell
Johnson Controls, Inc.
VP & GM, NA Solutions, Building Efficiency

+1 414 524 7701
iain.acampbell@jci.com

Ray Quartararo
Jones Lang LaSalle

Northeast Regional Manager, International Director
+1 212 812 5857
Ray.quartararo@am.jLeom

Amory Lovins

Rocky Mountain Institute

Chief Scientist

+1 970 927 3851

ablovinslnni.org
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The Empire State Building
Repositioning an Icon as a Model for Energy Efficient Investment

JONES LANG I CLINTON
LASALLE I CLIMATE
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Motivation

"The goal with ESB has been to define intelligent choices which will
either save money, spend the same money more efficiently, or spend
additional sums for which there is reasonable payback through
savings. Addressing these investments correctly creates a competitive
advantage for owners through lower costs and better work environment
for tenants. Succeeding in these efforts has made a replicable model
for others to follow, and a chance to inform policy with good practice."

-Anthony E. Malkin
Malkin Holdings



The Empire State Building
Demonstrate the business case for cost effective energy efficient retrofits through
verifiable operating costs reductions and payback analysis

Peak electric demandof95 MW
down from 11.6 ,8Ws ino HVAC

CO2 emissions of 25,000 tonis per year (22
#bs/sqft)



Motivation

The retrofit of the Empire State Building was motivated by the building
ownership's desire to:

1) Reposition the world's most famous office building into a pre-
war trophy asset

2) Prove or disprove energy efficiency retrofits' economic viability
3) Use our work to publicize and differentiate our building and

attract tenants
4) Produce a replicable model for energy efficiency retrofits of

existing buildings, which will make up 85% of buildings in place
in New York City in 2030

5) "If the only place we succeed is ESB, the effort is a failure."



"Green" vs. Energy Efficient Retrofits
Green building practices include energy efficiency.
Energy efficient retrofits focus on quantifiable energy efficiency measures.

Green Building Practices

*Renewable, recycled-content,
reused and locally produced
materials
*indoor air quality (voc-free
materials, DCV)
*Recycling programs
*Water reduction
.Green cleaning
-Green pest management

Energy Efficient Retrofits

V Reduce loads
V/ Reduce energy usage
V/Optimize systems efficiency
I/Provide controls
VIlntegrated, lifecycle approach
V/Quantifiable metrics
V/Guaranteed savings
VMeasurable payback and
return on investment



Industry drivers for energy efficient retrofits

Converging forces.
Recognition of need to develop more
sustainable and efficient business practices

Acceptance of energy supply constraints and
national security issues posed by energy
dependence

Ongoing federal, state and local legislative
action

Corporate trend toward GRI reporting, self
regulation and reduction in GHG emissions

Customer, employee and shareholder
pressures

Business opportunity
Growing pressure to alter appraisals, values

for lending and purchasing based on
sustainability

Reduced operating costs through. efficiency

Increased marketability, competitiveness

Improved work environments, productivity,
recruitment and retention

Positive NPV and ROI

Fund improvements through energy savings

Maintain value



Create a replicable model

Demonstrate how to cost-effectively retrofit a large multi-tenant office
building to inspire others to embark on integrated energy efficiency
retrofits.
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Demonstrate business case through verifiable operating
costs reductions and payback analysis
With a $550 million capital improvement program underway, ownership decided to
re-evaluate certain projects with cost-effective energy efficiency and sustainability
opportunities in mind.

Capital Budget Adjustments for Energy Efficiency Projects
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Balance financial return & carbon reduction
ESB can achieve a high level of CO2 and energy reduction cost-effectively

16-Year NPV of Package versus Cumulative C02 Savings
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The business case - integrated approach
More than half the savings exist within tenant spaces

Energy Savings: Base Building vs. within Tenant Space
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Tenant Spaces
Enhanced work environments are created

a Better thermal comfort resulting from better windows, radiative
barrier, and better controls;

o Improved indoor air quality resulting from DCV; and
a Better lighting conditions that coordinate

ambient and task lighting.
o Positive ROI
o Tenant Prebuilt Program and Design Guidelines



Savings in Tenant Spaces
Investments based on incremental cost and projected savings

tnergy-5aving $593,496
(NPV for 15'Yrs)

NYSERDAGrant
$22,802

(Approx.)

Net Positive** $405,440

Data provided by Skanska based on performance of their 32nd floor office at the ESB, 2009



Measured and Verified Energy Savings

Utility Consumption Comparison
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Implementing recommended measures
Eight interactive levers chosen iteratively from more than 60 options ranging from base
building measures to tenant engagement deliver these results

Annual Energy Savings by Measure
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Measures
WINDOWS: Remanufacture existing insulated glass units (IGU) within the
Empire State Building's approximately 6,500 double-hung windows to include suspended
coated film and gas fill.



Measures

RADIATIVE BARRIER: Install more than six-thousand insulated reflective barriers behind
radiator units located on the perimeter of the building.

M'



Measures
TENANT DAYLIGHTING I LIGHTING I PLUGS: This measure involves reducing lighting power
density in tenant spaces, installing dimmable ballasts and photosensors for perimeter spaces,
and providing occupants with a plug load occupancy sensor for their personal workstation.

- -nfl



Measures
CHILLER PLANT RETROFIT: The chiller plant retrofit project includes the retrofit of four
industrial electric chillers in addition to upgrades to controls, variable speed drives, and primary
loop bypasses.



Measures
VAV AIR HANDLING UNITS: Replace existing constant volume units with variable air volume
units using a new air handling layout (two floor-mounted units per floor instead of four ceiling-
hung units).

414



Measures
DDC CONTROLS: The measure involves upgrading the existing control systems at the
Empire State Building becoming one of the largest wireless networks ever installed.
Real-time facilities performance index monitoring used for continuous commissioning of
HVAC systems.



Measures
DEMAND CONTROL VENTILATION: This project involves the installation of C02 sensors for
control of outside air introduction to chiller water and DX Air Handling Units.



Measures
TENANT ENERGY MANAGEMENT: This project Will provide tenants with access to online
energy consumption and benchmarking information as well as sustainability tips and updates.
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Challenges
* Full exploration of all energy efficiency measure can

be time consuming and resource intensive
* Realizing maximum impact requires the engagement

and participation of all of the building stakeholders and
skilled execution

* Important energy efficiency measures had to be passed
over to maintain a sub-five year payback

* Financing should be a combination of financing savings
and incentives which take into account expenditures
avoided due to reductions in energy consumption

* Many buildings are subscale for large ESCO programs
* Resource limitations are a governor of speed and

breadth



Practical Next steps
What you can do to take action

1) Triage your building portfolio based on renovation cycle
2) Create a sustainability master plan including retrofit projects, design

standards, lease structure changes, tenant energy management programs,
and marketing initiatives

3) Commit to an integrated, whole-building retrofit approach: Conduct whole-
building audits rather than single measure projects

4) Require performance guarantees with ongoing measurement and
verification of savings to reduce risk and maintain performance

5) Engage tenants, employees, and building occupants in energy savings
efforts through training, tools, technology

6) Create concrete successes at the building and pre-built level to build
momentum and enthusiasm



www.esbsustainability.com
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Contact Information

* Dana Robbins Schneider
Jones Lang LaSalle
da. schnei..er. a..Icom

917.882.5646

* Paul Rode
Johnson Controls, Inc.
9au.rodeLc.com
914.419.5032



The Importance of Research and Development (R&D)
for U.S. Competitiveness and a Clean Energy Future

Michael Greenstone
3M Professor of Economics, MIT
Director, The Hamilton Project

Senior Fellow, The Brookings Institution

Thank you Chair Maloney, Ranking Member Brownback and members of the Committee for
inviting me to testify today. I believe it is critically important that we give greater priority to
new and better research and development (R&D) investments, to help ensure our country's
future competitiveness and to pave the wave for clean energy innovation.

I am grateful for the opportunity to speak today about two interrelated challenges that our
country faces. The first is the stagnation in economic opportunity for many families that dates
back at least three decades. The second is the economic, national security, and environmental
risks posed by our continued reliance on fossil fuels. The key purpose of my testimony is to
discuss how R&D can enable us to begin confronting these dual challenges by creating new jobs
for American workers, and fundamentally altering the way we produce and consume energy.

I. CHALLENGE 1: UNITED STATES COMPETITIVENESS

Even before the Great Recession's arrival, there were legitimate concerns about U.S.
competitiveness. A recent study by my colleague David Autor, a professor at MIT, highlights the
fact that since the 1980s, the American job market has become polarized between high-skilled,
high-wage jobs and low-wage, low-skilled jobs. At the lower end of the labor market wages
have stagnated or declined. Between 1979 and 2007, real earnings for high school graduates
with no further education declined by 12%, and earnings for high school dropouts declined by
16%.1 During the same period, earnings for those with a college degree or better have
increased by 10% to 37%.

At the same time, male labor force participation rates declined between 1979 and 2007 for all
education levels, but especially among less-educated men. Employment to population ratios for
high school dropouts and graduates declined by 12% and 10% respectively.2 In many cases, this
detachment from the labor force reflects a judgment that individuals cannot earn enough to
support their families.

The economic impact of this wage stagnation has been compounded by reduced rates of
increases in educational attainment. Thus, at the same time that the market was sending a
message about the increased importance of skills, the rate of increase of accumulation of skills

I David Autor, -The Polarization of Job Opportunities in the U.S. Labor Market,' Hamilton Project and Center for
American Progress Joint Paper, April 2010, pp. 3-6.
2
Autor, 20.



was declining. (Women are an important exception as their college completion rates increased
dramatically in this period.)3

The troubling trends are also evident in our ability to compete in international markets. Our
world market share of exports produced by high technology industries dropped from 20% to

12% between the 1990s and 2005. In contrast, from 1999 to 2005, China's market share has

more than doubled from 8% to 19%. Additionally, the U.S. trade balance in advanced
technology products shifted from a surplus to a deficit in 2002.

These trends threaten the social fabric of our nation. A defining feature of our history is that
each generation of American has enjoyed a higher standard of living and has had access to
opportunities that were not available to their parents. This pattern of advancement is under
assault. For our political and economic systems to work well, it is vital that all Americans feel
that they are able to participate in our nation's economic growth. Indeed, one of The Hamilton
Project's (an economic policy group at Brookings that I direct) core principles is that economic

growth is stronger and more sustainable when it is broad based.

II. CHALLENGE 2: FOSSIL FUEL DEPENDENCE, ENERGY SECURITY, AND CLIMATE CHANGE

The United States and the world rely on the Persian Gulf countries for petroleum. This region is
not always politically stable and can be hostile to our interests. Thus, our need for access to
reliable and affordable petroleum constrains our foreign policy objectives, especially our
national security ones. This is the essence of our energy security challenge.

At the same time, climate scientists tell us that the warming of the climate is unequivocal, and
"very likely" due to increases in greenhouse gas concentrations from burning of fossil fuels,
such as petroleum.5 Indeed without a change in policy, the state of the art climate models
predict that the mean global temperature will increase by more than 7 degrees Fahrenheit over
the course of this century.6

In addition, the models predict a startlingly large increase in the number of very hot days. For
example, one model predicts that by the end of the century the typical person in the United
States is predicted to experience 31 additional days where the mean daily temperature exceeds
900 F.7 Currently, the typical person experiences just 1.3 days per year where the mean

3 Autor, 25.
4National Science Foundation, Chapter 6: Industry, Technology, and the Global Marketplace in Science and
Engineering Indicators 2008 (2008).
5lntergovernmental Panel on Climate Change (IPCC). "Climate Change 2007: Synthesis Report, Summary for Policy
Makers' (2007). The IPCC defines "very likely" as at least 90% certain.
'Congressional Budget Office. 'Potential Impacts of Climate Change in the United States,' (Pub. No. 3044, May
2009), p. 7
'For example, a day with a high of 100' F would need a minimum temperature greater than 80' F to qualify.
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exceeds 90' F. To be clear, a day with a mean temperature exceeding 90' F is very hot because
the mean daily temperature is calculated as the average of the high and the low.8

There are likely to be other changes in climate, including higher sea levels, changes in rainfall
patterns, and increased storm intensity. The consequences of climate change for health,
economic growth, innovation, and well-being are not well understood, but include quite
negative possibilities.9

Further, two interrelated factors increase the odds that such dramatic changes in temperature
will occur. First, fossil fuels, like coal and petroleum, are the cheapest sources of energy
available today. Additionally, there appear to be bountiful supplies of fossil fuels - meaning
that they are likely to remain inexpensive. At our current consumption level, there are more
than 245 years worth of proven coal supplies in the United States.2o There are also large
reserves in India and China, where much of the increase in future demand for energy is
projected to occur."

The second factor is that a substantial share of the world's population remains very poor.
These economies are likely to pursue cheap energy sources as they grow in the coming
decades. Indeed, for the leaders of these nations, pulling their citizens out of poverty is a policy
priority that exceeds reducing greenhouse gas emissions in importance.

Some basic statistics help to underscore why developing countries will be focused on growth.
Today, per capita income is about $46,000 in the United States. In China and India, it is $6,500
and $3,100, respectively.12 These differences in income have consequential impacts on
people's lives. India's infant mortality rate is nearly eight times higher than the U.S. rate. The
China infant mortality rate is three times higher than ours.' 3

The bottom line is that for a substantial period of time, developing countries are likely to be
focused on increasing their incomes and using the cheapest energy sources available to do so.
Without a change in the cost of low carbon fuels, this will mean increased demand for fossil
fuels. In fact, the latest reference case projections from the U.S. Energy Information
Administration reveals that non-OECD countries will increase their CO emissions from 14.7

Olivier Deschenes and Michael Greenstone. "Climate Change, Mortality, and Adaptation: Evidence from Annual
Fluctuations in Weather in the U.S." (MIT Joint Program on the Science and Policy of Global Change, 2007)
'Olivier Deschenes and Michael Greenstone. "Climate Change Mortality, and Adaptation: Evidence from Annual
Fluctuations in Weather in the U.S," (MIT Joint Program on the Science and Policy of Global Change, 2007).
oBP, "BP Statistical Review of World Enerv" (June 2010).

Due to the peculiarities of how proven reserves are calculated in the energy industry, my expectation is that
current estimates of reserves are underestimates of the total reserves of coal and petroleum. In particular, proven
reserves are frequently calculated at current prices and thus do not reflect the likely increase in reserves at higher
prices.
1 Central Intelligence Agency, -The World Factbook.*
i World Health Organization, "World Health Statistics 2010," (2010).



billion metric tons in 2007 to 28.2 billion metric tons in 2035.14 As a point of comparison, U.S.
emissions are projected to increase to 6.3 billion metric tons of CO2 in 2035 from 6.0 billion
metric tons in 2007.

III. WHAT IS THE CONNECTION?

Why are these challenges -- U.S competitiveness and fossil fuel dependence-- connected?

The need to find new sources of energy that do not constrain our foreign policy objectives nor
imperil our planet is real and will not go away without significant breakthroughs in energy
innovation.

This creates an opportunity for the countries, firms, and workers that can provide a solution.
Specifically, the innovators that reduce the cost of low carbon energy sources or otherwise
reduce the build-up of greenhouse gas concentrations will be able to sell the technologies and
equipment to countries around the world. This will produce new industries and jobs and could
be an important part of strengthening future U.S. competitiveness.

The tough question is how to get from here to there.

IV. A NEW AND IMPROVED ENERGY R&D SYSTEM AS A SOLUTION

I believe that the solution lies in undertaking a new program of energy R&D that is narrowly
focused on funding research that the private sector will not undertake. Further, such a new
R&D program must have higher levels of investment than we have seen in recent years.

A. Why is R&D so Important?

Let me provide some brief background on the historical importance of R&D. It has been
apparent for at least a century that future economic progress will be driven by the invention
and application of new technologies. R&D is one category of spending that develops and drives
these new technologies. However, private sector firms are prone to focus their R&D on
"applied" projects, where the payoff to their bottom line is likely to accrue only to them. Their
role is not to undertake broad R&D for the general benefit of our nation.

In contrast, government can sponsor the kind of "basic" research projects that seek wide-
ranging scientific understanding that can affect entire industries, rather than individual firms.
For example, government research funding has been critical to many technologies of everyday
importance. Just a few examples would include the development of plant genetics, fiber optics,

magnetic resonance imaging, computer-aided design and computer-aided manufacturing
(CAD/CAM), data compression technologies that make all manner of electronic devices more

14 Energy Information Agency, Appendix A: Reference Case Scenario in International Energy Outlook (May 25,
2010), p. 13



powerful, progress tovard edible vaccinations, and the "eye chip" that might help 6 million
blind Americans see.1s

From the perspective of U.S. competiveness, many of these government-sponsored
technological advances have been instrumental in driving economic growth and raising living
standards for American families. They have created new industries and high paying jobs that
have benefitted a wide-range of regional, state, and local economies.

B. An Abridged History of the Track Record of U.S. R&D Funding

Two of the most notable vehicles for supporting R&D in the United States are the National
Institutes of Health (NIH) and the National Science Foundation (NSF). They both have
impressive track records that you may already be familiar with.

The National Institutes of Health is funded at about $30 billion per year through the federal
budget. This constitutes around 75% of global spending in basic medical science. The NIH has
been instrumental in keeping the United States at the forefront of medical innovation: NIH-
funded scientists have won 93 Nobel Prizes, and 15 of the 21 most important new drugs
between 1965 and 1992 were developed using NIH-funded research.16 A key to the NIH's
continued success has been its internal funding process-while decisions on the establishments
of new NIH Institutes and Centers are subject to outside budgetary approval, decisions on
research funding within specific fields are made based on a competitive peer-review process:

Another major U.S. success story in the field of basic research and R&D is the National Science
Foundation. The NSF supports basic research in a variety of fields and also awards grants
through a competitive peer review process. It had a budget of $6.49 billion in 2009. Basic
research funded by the NSF has resulted in the development of a diverse set of technologies
that have had significant impacts on both quality of life and economic growth, including
American Sign Language, bar codes, Doppler Radar, and web browsers.'

The Government Accounting Office (GAO) has found that peer review scores at the NSF and the
NIH were unrelated to any measured attributes of reviewers or applicants. This suggests that
the quality of the proposal was the most important factor in peer reviewers scoring.19 It seems
reasonable to conclude that high levels of funding for basic research coupled with a competitive
grant-allocation process played instrumental roles in the success of their R&D programs.

National Science Foundation, "NSF History. Nifty Fjfty.
Joint Economic Committee (Office of the Chairman, Connie Mack), ThP Benefits of Medical Research and the

RoL of the ll,"(May 2000).
U.K. National Endowment for Science Technology and the Arts, "Technology Policy and Global Warmine: Why

new licy modes are needed," (October 2009), p 13.
National Science Foundation, "NSF History, Nifty Fifty."
General Accounting Office, 'Pter Review: Reforms Needed to Ensure Fairness in Federal AP,,gncy Grant

Selection -(GAO/PEMD-94-1, June 1994).
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In contrast, the funding for energy research has often been focused on the deployment of
existing technologies, rather than the development of new products. In general, deployment of
existing technologies is a task that is best left to the private sector. In the cases where the
technology is cost competitive, the private sector will deploy it. In cases where the technology
is not competitive, the private sector will not allocate resources to its deployment. Further, a
lot of energy research is path dependent in that it follows the expertise of the Department of
Energy (DOE) laboratories around the country, rather than the highest value added ideas.
Finally in general, DOE funding decisions have not been as single mindedly based on peer
review as is the case with the NIH and NSF.

The recent creation of the Advanced Research Projects Agency (ARPA-E) shows substantial
promise. 20 It is modeled after the Defense Advanced Research Projects (DARPA) agency that
led to significant technological breakthroughs including GPS. ARPA-E has worked to develop
new technologies that offer progress toward reducing dependence on imported energy,
reducing emissions, and increasing energy efficiency.21 The 2011 budget allocated $300 million
for the ARPA-E program, which is about 1% of the funding for the NIH and 5% of the funding for
the NSF.

C. How Much Does the United States Spend on R&D?

Our commitment to funding R&D has flagged in recent years. The below chart reveals that the
federal government's contribution to R&D spending as a share of GDP has been declining over
the last several decades. At its peak during the Cold War, it was more than 2% but it has been
on a steady decline and is now less than 1%.

0 Congressional Research Service,"Energy Provisions in the American Recovery and Reinvestment Act of 2009
(March 3, 2009), p. 5.
n1 Department of Energy (Energy Efficiency and Renewable Energy), 'DOE Launches the Advanced Research
Proiects Agency-Enery, or ARPA-E," (April 29, 2009).



Federal R&D Spending as Percentage of GDP,
1955-2009
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Source U.S. Government Printing Office, Historical Budget Tables (FY 2011).

The next chart explores the time series of federal R&D in the energy sector. In 2009, federal
R&D spending on energy totaled $1.7 billion or a little more than 1/100 of 1 percent of GDP. In
constant dollar terms, this is less than one fourth of the peak in energy R&D spending during
the 1980s. Alternatively, it is just 55% of the $3.1 billion that will be spent in 2011 providing a
tax benefit for employee parking! As a percentage of GDP, it is 1/10 of the peak spending in
1979.

moreover, private investments in energy R&D have been in decline for some time: energy R&D spending by U.5,
companies fell by 50% or about $1 billion between 1991 and 2003, See Gregory Nemet, 'U.S. Energy Research and
Development. Declining Investment. Increasine Need, and the Feasibility of Expansion" (Doctoral Candidate at
University of California, Berkeley, June 29. 2006), pp. 3-5.



It is also instructive to compare U.S. spending with other countries. This comparison is if
anything, even less favorable. During the 5 year period of 2004-2008, the average U.S. federal
level of support of energy R&D was equal to about 0.0127% or about 1/100 of 1% of GDP
according to OECD calculations.2 This rate of investment in energy R&D puts the United States
in 12th place out of the 12 OECD countries that spent the most on energy R&D during this
period.

n OECD statistics on energy R&D include a broader set of outlays than do OMB figures.
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Government Budget Appropriations or Outlays
for Energy Research and Development, Average

from 2004-2008 as % GDP
0.09%

0.08%

0.07%

0.05%

0.04%

0.03%

0.02%

0.01%

0.00%

Source OECD Government Budget Appropriations or Outlays for R&D(BAORD), Data by Socio-Economic Objective,
expenditures on Production, distribution and rational utilization of energy"
GOP from World Bank World Development indicators.
Data not available for Canada 2008, Russian Fed. 2004 2005, Mexico 2007-2008.

The conclusion from these figures is simple: without greatly expanded investments in U.S.
energy research and development, we will not be poised as a leader in energy innovation. This
greatly decreases the chances that we will be able to reduce our dependence on fossil fuels and
fundamentally decarbonize the U.S. energy sector. Further, it decreases the chances that the
coming revolution in the energy sector will aid our global competitiveness.

D. Principles for Reform of U.S. Energy R&D Program

With this background, I would like to suggest some key principles for research and development
that I think the United States should adopt moving forward -- with specific emphasis on energy
R&D. Let me provide the caveat that these are broad themes and should be considered a
starting point for future discussions on how to best structure an improved federal R&D
program. The Hamilton Project is undertaking this challenge and is in the process of
commissioning a series of "discussion papers" on this issue that will lay out specific policy
proposals for enhancing our nation's R&D capacity. We will unveil this new thinking in 2011.



As I see it, the evidence supports five key principles for R&D that could help transform our
energy future:

1. Increased funding: Increasing federal energy R&D funding is necessary to stimulate the
kind of innovations that we need to reduce our dependence on fossil fuels, increase our
energy independence, mitigate the impacts of climate change, and increase our nation's
competitiveness. The exact level of funding is a political judgment that must account for
the other budget priorities, but it is clear that the current level is woefully inadequate.

2. Political independence: As the experiences of the NIH and the NSF demonstrate, one of
the keys to a successful R&D policy is ensuring that funding is awarded based on merit
through a competitive process that ensures the maximum impact and cost-effectiveness
of R&D spending.

3. Basic Research: New federal energy R&D should focus on basic research. Private
companies do not have incentives to embark on basic research that may not lead to the
development of a new product. Additional government funding can compensate for this
shortfall and provide basic research that is crucial to developing technologies in high-risk
areas that the energy industry is unlikely to pursue on its own. Further, a focus on basic
research would keep the government out of the business of choosing winners and
losers.

Some broad areas for potential funding include carbon sequestration, which requires
additional development to make it cost effective and useable on a large scale. Another
potential area of research is ocean fertilization, which would involve depositing
nutrients into the ocean to stimulate the growth of C02-absorbing phytoplankton. More
research also needs to be done on the environmental impact and effectiveness of ocean
fertilization and on reforestation.

4. New R&D Funding Mechanisms: An area that merits consideration is the use of new
funding mechanisms for R&D. One potentially promising area would be the use of
advanced market commitments, where a substantial prize would be offered to
innovators who develop emission reducing technologies. For example, the government
could offer a monetary award to the first firm that successfully captures half of an
average power plant's emissions over 10 years and stores it successfully.

5. Demonstrate Commercialization Potential: The ultimate objective of federal energy R&D
is to develop new technologies that are used in the marketplace. Thus, it is important
that an energy R&D program include funding for demonstration -to show that new
technologies can be implemented at a commercial scale. At the same time, funding for
demonstration should not be expanded to include deployment of new technologies
once their viability has been demonstrated, as this would crowd out the private sector.



V. CONCLUSIONS

Substantially increasing the government's focus on R&D, and specifically energy R&D, will
meaningfully impact two significant long-run problems facing the United States today. Both our
dependence on fossil fuels and economic competitiveness are issues that cannot be resolved
through short term solutions, now or in the future, By increasing funding for energy R&D (and
R&D in other areas), the United States can start planting the seeds of innovation that will grow
into new technologies that we cannot imagine yet, but will potentially reshape our energy
landscape and place the our nation as a leader in clean energy.

The key purpose of my testimony has been to describe why R&D is crucial for our future
competitiveness and to tackle the problems associated with climate change. Without this
investment now, we are saddling future generations to difficult economic and environmental
challenges. How to achieve these goals is another step altogether, and one that demands
serious deliberation.

As with any long-term policy shift, there are difficult political issues that need to be resolved
before this policy could move forward. The source of enhanced R&D funding is a central issue in
the current budget context although it is important that the present fiscal situation not blind us
to R&D's benefits. Another issue is how the government should manage its energy R&D
programs. As I discussed earlier, the track record of the NIH and NSF shows that federal R&D
funds are most effective when proposals are funded through an independent, peer-reviewed
process by experts with research expertise.

As I mentioned. The Hamilton Project will be developing a specific set of policy proposals that
adhere to the principles outlined here and confront some of the implementation challenges. I
would welcome the opportunity to return to the Joint Economic Committee and discuss them,

Thank you very much for the opportunity to testify before you today. I would be happy to
answer any questions that you might have.



Potential Impact of Moratorium on Future Gulf of Mexico Production
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Summary
A robust drilling program must continue to maintain or increase domestic oil production to
provide for America's continuing energy needs even as altemative energy sources are
developed for the future.

The purpose of this brief report is to examine the potential impact of a 6-month drilling
moratorium on future production in the Gulf of Mexico. The US Energy information Agency
(EIA) has portrayed the impact as a minor reduction in GoM production (reference 1).
However, the moratorium has the potential to cause a much greater impact.

In the face of a 6-month moratorium and uncertainties as to when drilling can actually be
resumed and under what conditions and regulations, drilling rigs will leave the GoM and
work overseas for extended periods. Two rigs have already announced their departure.
This study assumed that the 6-month moratorium results in all drilling rigs leave the GoM
with 2 or 5 year contacts to work elsewhere. The impacts on GoM production is studied for
these two cases in which no drilling of any production or exploration wells occur during this
2 and 5 year period.

The results are summarized in the table below. The production declines at 15%/year due
to natural reservoir production processes. Additional oil is imported to replace this "lost"
production and maintain the 2010 production rate, further increasing America's
dependence on foreign oil. These additional imports add significantly to the tanker traffic
in the GoM. The value of the imported oil ranges from $3 to $96 Billion.

Summary: Potential Impact on GoM Oil Production Assuming the 6-Month Drilling Moratorium
Results in No Drilling in the GoM for a 2-Yr or 5-Yr Period after the Moratorium

Year VoumeOf Additional
Beor Production Volumeo Shuttle Tankers Value of Lost

Year Dr Rate Production to Import Lost Production

Resumes (MBOPD) (o) Production (at $70/bbl)
Resues (MBO) Volume

2010 1,600

2012 2 1,069 450 1,500 $3,150,000,000
2015 5 657 1,375 - 4,500 $96,250,000,000

MBOPD= Thousand barrels of oil per day. MMBO = Million barrels of oil.

These unintended consequences of the moratorium are significant. Additionally, the
moratorium has significant negative impacts on domestic businesses, employment, energy
prices, energy and national security, and safety. Hopefully the extreme cases illustrated in
this study will not come to pass. But the study does illustrate how quickly GoM production
can deteriorate if a large number of drilling rigs leave the GoM as a result of the
moratorium. And drilling rigs have already begun to leave.



Potential Impact of Moratorium on Future Gulf of Mexico Production
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Moratonum and Assumptions
The blanket moratorium was imposed on May 27, 2010. An injunction was filed, another
moratorium was imposed on July 13, 2010, and other injunctions are expected. Notices to
Lessees have been issued seeking to clarify shallow and deep water restrictions, and new
safety requirements are being specified. It is recognized that the moratorium has been
lifted for shallow water wells, but the new regulations in place are sufficiently restrictive
such that few new permits have been approved.

The purpose here is to look at reductions in total GoM production due to the moratorium.
While the drilling moratoriums that have been issued to date are for 6 months, the longer
term impact of the moratorium will be estimated and account for two key factors -

1. In the face of a 6-month moratorium and uncertainties as to when drilling can
actually be resumed and under what conditions and regulations, it is assuned that
all deepwater rigs will leave the GoM and work overseas. Two contract periods will
be considered - 2 years and 5 years before these rigs return to the GoM. As of this
date, two rigs have already announced that they are leaving the GoM.

Thus the effective length of the moratorium with regard to completing ongoing wells
or drilling new wells will be assumed to be 2 and 5 years.

2. GoM production will decline during this period when no ongoing wells are completed
or new wells are drilled, and additional imports will be required to replace the oil that
would have been produced at the pre moratorium production rate of 1.6 MMBOPD
production

Production from deep water ( 1dd ft) and shallow water (<1000 ft) production is lumped
together as total production. Shallow water represents about 30% of the total recent
production, and future large oil fields will likely be in deep water For simplicity here, the
moratorium is assumed to ban all drilling in both deep and shallow waters.

Annual Average Oil Production Rates through 2010
Figure 1 shows the total (deep and shallow) average annual production rate in thousand
barrels of oil per day (MBOPD) for the years 1993 - 2010.

Historical production data for 1993-2008 was taken from Minerals Management Service
(MMS) data (reference 2).

Total production rate data for 2009 was taken from EIA data (reference 3).



Total production rate for early 2010 was reported as, 1.6 MMBOPD by the Wall Street
Journal (reference 4).
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Figure 1. Historical Average Annual Total (Deep + Shallow Water)
Production Rate for Federal Waters in the Gulf of Mexico

Note that the total production rate first peaked in 2002 and then declined due to a number
of factors including

* the natural decline due to production
* operational interruptions and infrastructure damage due to hurricanes in 2004,

2005, and 2008
During this time, total production decreased about 4.4 %/yr.

In 2009 and early 2010, repairs were completed and production was restored and also
expanded due to additional production from new projects, and oil production exceeded the
2002 peak.
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Production Decline Rates
The MMS uses production decline rates in their forecast of future production from existing
or new fields (reference 1). Deep water oil production is assumed to have an "effective"
decline rate of 12 %/yr. This decline rate is based on operators' data and historic data on
deepwater reservoirs. Similarly, the effective decline rate for shallow water oil production
is assumed to be 13%/yr. It is presumed that these decline rates derived from individual
reservoir performance include the beneficial effects of ongoing drilling for reservoir
management and production maintenance. To allow for this, the effective rate of decline
for a strictly no drilling case will be conservatively assumed to be 15%/yr. Others have
reported higher rates of 20% or more (reference 5).

It was noted above that the peak production rate declined by 4.4%/yr between 2002 and
2008. This represents a 'net" decline that included the 'effective" decline from producing
reservoirs as discussed above; interrupted production due to severe hurricanes in 2004,
2005, and 2008; and additional production from new projects that were starting up. This
can be expressed as -

Net Decline = Effective Reservoir Decline + Production Interruption + New Production

It is not possible to estimate the relative size of each of these terms from readily available
data. But it is worth noting that between 2002-2008, production was started from 21 new
deep water structures and 58 new subsea projects (reference 1). For example, production
rate increases totaling 250 MBOPD was reported in 2008 from new platforms (reference
5), yet the overall production rate decreased. With all these new project additions in 2002
- 2008, the production rate still had a net decline of 414 MBOPO (4.4 %/yr) from the 2002
production rate of 1,556 MBOPD.

Production Decline and Loss Production Due to Moratorium
To examine the possible impact of the moratorium as described above, i.e., no drilling for 2
or 5 years due to all rigs leaving the GoM with 2 or 5 year contracts to work overseas, the
resulting production decline and the associated "lost' production are estimated using the
15%/yr decline rate discussed above. Results for 10%/yr and 20 %/yr are also shown as a
measure of the sensitivity of production rates and the loss of production to production
decline

Production Decline The production decline from 2010 to 2016 is shown in Figure 2 for the
cases of no drilling for 2 years and for 5 years. Note that the points plotted represent the
annual average for the year and are plotted mid-year. The cessation of all drilling is
assumed to take place in mid-2010, and the average annual production rate is 1, 480
MBOPD for 2010. In 2012 after 2 years, the production rate falls to 1,069 MBOPD, a
decrease of 411 MBOPD. Similarly, the production would drop to 657 MBOPD after 5
years, a decrease of 823 MBOPD,

The U.S. Energy Information Administration (EIA) (reference 1)recently stated "The
reductions in crude oil production resulting from the moratorium are estimated to average
about 31,000 bbt/day in the forth quarter of 2010 and about 82,000 bbl/day in 2011".
Figure 2 includes these EIS estimates and shows that the EIA estimated impact is
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significantly less. In the present study, the production rate has decreased to 1,258
MBOPD, a decrease of 222 MBOPD as compared the EIA estimate of 82 MBOPD. It is
expected that the EIA estimate presumed that drilling would immediately resume at the
pre-moratorium capacity at the end of 6 months of the moratorium. This is a unrealistic
scenario given that two rigs left the GoM for long-term contracts elsewhere during the first
month after the moratorium was announced.

Production Loss The production 'loss" refers to the production which will not occur in the
GOM due to the production decline as measured against the 2010 production rate. The
production loss could be described as simply deferred, but it is "lost" in the sense that it
would have to be replaced by imports during the interim period to maintain the GoM
production that existed prior to the moratorium. The production "loss" from 2010 to 2016 is
shown in Figure 3 for the cases of no drilling for 2 years and for 5 years. The production
loss is 269 MMBO (Million barrels of oil) after 2 years and 1,375 MMBO after 5 years. It is
noted that 1,373 MMBO is 1.375 Billion barrels of oil - 1,375,000,000 bbis.

To replace these production volumes with imports would significantly increase tanker traffic
in the GoM since the oil would have to be delivered to the existing infrastructure along the
GoM coast for processing, refining, and delivery. Oil imports enter the GoM in large oil
tankers which are too large to enter ports along the Gulf. Oil is transferred from these
larger tankers to smaller shuttle tankers which take the oil to shore. Replacing the 2-year
loss of oil with imports would require an additional 1,500 shuttle tanker trips. Replacing the
5-year loss of 1,375 MMBO would require an additional 4,500 shuttle tanker trips.
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Figure 2. Production Rate Decline Resulting from No Drilling in the GoM for a 2-Yr or 5-Yr Period
because all Drilling Rigs Left the GOM to Work Elsewhere during the 6-Month Moratorium
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Figure 3. Cumulative Production Loss Resulting from No Drilling In the GoM for a 2-Yr or 5-Yr
Period because all Drilling Rigs Left the GOM to Work Elsewhere during the 6-Month



Production Rate Recovery after the Moratorium
After the moratorium and the absence of drilling for either 2 or 5 years, the recovery of
production to the 2010 production rate would present a significant challenge. Large deep
water GoM projects have production capacities of 200 MBOPD. Thus the 2 year drop in
GoM production rate (1,600 to 1,069 or 531 MMBOPD) would require about 3 new large
projects to restore the production rate back to 2010 levels. Full production from each
project could be achieved in about 5 years (which would be - 7 years after the
moratorium) for pre-existing discoveries. A large number of reservoir management and
maintenance wells (e.g., workover, waterflood, sidetrack, water disposal wells) would also
be required to offset declined and declining production in existing fields. The returning rig
fleet would be in high demand and challenged to accomplish these tasks as well as
explore for new fields. Increasing the production rate to above the 2010 level would be an
even larger challenge.

If the majority of the rigs did not retum to the GoM until after 5 years, the challenge to
return to 2010 production levels would be even larger.

Conclusions
The possible resulting impacts are summarized in the table below. The production
declines at 15%/year due to natural reservoir production processes. Additional oil is
imported to replace this "lost" production and maintain the 2010 production rate, further
increasing America's dependence on foreign oil. These additional imports add significantly
to the tanker traffic in the GoM. The value of the imported oil is shown and ranges from $3
to $96 Billion.

Table I Summary: Potential impact on GoM Oil Production Assuming the 6-Month Drilling
Moratorium Results in No Drilling In the GoM for a 2-Yr or 5-Yr Period after the Moratorium

Years Volume of Additional
Beo Production o Shuttle Tankers Value of Lost

Year Drilling Rate Production to import Lost Production at
Resumes (MBOPD) Oc Production $70bbi

esus(MMBOPD) Volume
2010 1,600 

2012 2 1,069 450 1,500 $3,150,000,000
2015 5 657 1,375 4,500 $96,250,000,000

These unintended consequences of the 6-month moratorium are significant. Additionally,
the moratorium has significant negative impacts on domestic businesses, employment,
energy prices, energy and national security, and safety.

Hopefully the extreme cases illustrated in this study will not come to pass. But the study
does illustrate how quickly GoM production can deteriorate if a large number of drilling rigs
leave the GoM as a result of the moratorium. Drilling rigs have already begun to leave.
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U.S. Senator Jim DeMint -- Questions for the Record
Joint Economic Committee

Tuesday, July 27, 2010
Michael Greenstone, Ph.D, 3M Professor of Environmental Economics, Massachusetts Institute

of Technology

Question 1: Separating the merits of the technologies for a moment, a critical question
policy makers should ask is whether the government should be making these
investment choices in the first place. We can look to our own country for examples of
poor investments A case in point is Solyndra, a California solar panel manufacturer. The
company was one of the early beneficiaries of loan guarantees under the stimulus bill,
to the tune of $535 million. Vice President Joe Biden said that the investment was
"exactly what the (stimulus bill) is all about." Solyndra, in spite of government largesse,
was forced to cantcel a S300 million initial public offering because of a critical audit by
PricewaterhouseCoopers, which raised concerns about the firm's viability. The concerns
are understandable given that Solyndra's production costs are six times those of other
producers. Could you explain why future investments will turn out differently than
Solyndra?

Question 2: Could you speak to the results of Spain's green jobs program? For every one
green job created, an estimated 2.2 jobs were lost in the private sector. How will the
government subsidization of clean energy jobs in the United States be different?

Question 3; Only two years ago, Spanish solar energy companies using generous
government subsidies expanded at a rapid pace, investing C1S billion (then worth
roughly $28 billion) to cover rooftops and fields with photovoltaic panels. They briefly
turned the country into the top solar market in the world. The investment soon turned
sour as the market crashed under a wave of subsidy cuts, fears of possible forced tariff
paybacks, and allegations of fraud involving energy produced at night being sold as solar
power to collect super-premium prices. What lessons can the United States draw from
the Spanish experience? And what is or should be systemically different about the
United States' approach to promoting clean energy?

Question 4: A recent Congressional Budget Economic and Budget Issue Brief, "How
Policies to Reduce Greenhouse Gas Emissions Could Affect Employment," studies the
negative impact of C02-cutting policies like cap and trade or carbon taxes The study
found that, "In particular, job losses in the industries that shrink would lower
employment more than job gains in other industries would increase employment,
thereby raising the overall unemployment rate." Yes, subsidized green jobs are
technically new jobs. But won't they destroy more jobs than they create?
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Question 5: In the case of wind energy could you speak to the economic costs of adding
the necessary transmission lines to transfer power from where It is generated to where
It is needed?

Question 6: Could you explain why nuclear energy should or should not be a part of our
nation's energy portfolio?
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U.S. Senator Jim DeMint -- Questions for the Record
Joint Economic Committee

Tuesday, July 27, 2010
Anthony E. Malkin, President, Malkin Holdings

Question 1: The Heritage Foundation estimates that if mandated, a Renewable Energy
Standard would raise electricity prices by 36 percent for households and 60 percent for
industry. A Renewable Energy Standard would also reduce our nation's Gross Domestic
Product by $5.2 trillion between 2012 and 2035 and reduce employment by more than
1 million jobs. Could you please explain the tradeoffs involved, and how the benefits of
a Renewable Energy Standard might offset such losses or prove beneficial to Americans?
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U.S. Senator Jim DeMint -- Questions for the Record
Joint Economic Committee

Tuesday, July 27, 2010
E.G. (Skip) Ward, Ph.D, Associate Director, Offshore Technology Research Center, Texas A&M

University

Question 1: The Heritage Foundation estimates that an offshore drilling ban would
reduce our nation's Gross Domestic Product by $5.5 trillion over the next 25 years. Such
a ban would also reduce job growth by more than 1 million jobs by 2015 and more than
1.5 million jobs by 2030. Could you please explain the tradeoffs involved, and how the
benefits of an offshore drilling ban might offset such losses or prove beneficial to
Americans?

Question 2; Could you explain why nuclear energy should or should not be a part of our
nation's energy portfolio?



August 27, 2010

Michael Greenstone
3M Professor of Environmental Economics, MIT
Director, The Hamilton Project
Senior Fellow, The Brookings Institution

Responses to Follow Up Questions from Senator DeMint
July 27, 2010 JEC Hearing - "Promoting a Clean Energy Economy"

1) Thank you for your question regarding the Solyndra case. While I am not familiar with
this particular case I can provide some general thinking about the benefits of general
research and development that we would not create by investing in specific firms or
technologies. In line with the general rules of the market, private firms have a strong
incentive to focus on applied research that has a relatively high probability of leading to a
marketable product rather than pursue basic research that may have general applications.
Private firms play a very valuable role in our country's R&D, but it does have a very
particular focus.

Government can and should play an important role in support of basic or general
research. Because private forms cannot capture all the benefits of the more basic
research they are less likely to undertake it. However, basic research is a crucial
ingredient in innovation and economic growth because it benefits firms across an industry
or many industries, and can lead to game-changing breakthroughs that could reshape our
energy future. I highlighted several examples of technologies of everyday importance for
which government basic research funding has been critical in my testimony. Some
examples include: the development of plant genetics, fiber optics, magnetic resonance
imaging, computer-aided design and computer-aided manufacturing (CA D/CAM), data
compression technologies that make all manner of electronic devices more powerful,
progress toward edible vaccinations, and the "eye chip" that might help 6 million blind
Americans see.

2) 1 have not studied Spain's green jobs program carefully so I cannot speak authoritatively
about it. However, as I discussed in my testimony, one key to solving our nation's
economic and energy problems can be found in beginning a new program of energy R&D
that is narrowly focused on funding research that the private sector will not undertake on
its own.



As I argued in my testimony, the NSF and NIH offer good models for an expanded
energy R&D program. In the NSF and NIH well-qualified scientists make decisions
about research funding independent of political influence. It is not my role, as an
economist, to pre-judge which projects should be funded. Rather, we should focus on
structuring the research funding such that decisions about what projects to fund are left in
the hands of experts.

3) I have not conducted a careful analysis of Spanish programs to stimulate production of
electricity from solar sources so I cannot speak about this case. In general, governments
should not subsidize particular technologies and instead more directly aim policy at the
central problem which in this case is the release of greenhouse gases through the use of
fossil fuels. Of course, there are exceptions to all rules and it is sensible to judge these
policies on a case-by-case basis.

I want to underscore that there I believe that there is a strong case for the United States
Government increasing its support for basic energy research projects. A judicious
program of these investments could produce advancements that affect whole industries
rather than particular firms. The power of such a targeted program is that basic research
is a key building block for innovation, yet private firms rarely pursue these research
activities because they cannot capture all of the benefits. In these cases, there is a solid
case for government support of this type of research.

4) This is certainly a complicated question. Yes, it is likely that a cap and trade or carbon
would marginally decrease employment. But it is also likely that climate change itself
will have significant costs to the economy and that over several decades, the cost of doing
nothing about climate change would outweigh the costs of implementing a national cap-
and-trade program.

Let me explain this in more detail: A narrow focus on the employment impacts of a
national cap-and-trade program fails to recognize the economic benefits resulting from a
reduction in greenhouse gas emissions. The most recent estimate from the United States
Government for the social cost of carbon, the cost of the release an extra ton of
greenhouse gases into the atmosphere, is that an additional ton of carbon emitted now
will cause $21 of damage worldwide.

Using this estimate of the social cost of carbon, I recently analyzed the costs and benefits
of different cap-and-trade programs that have been debated in the past year in Congress. I
found that the global cumulative benefits of the emissions reductions in the American
Power Act, the cap and trade bill considered by the Senate, were in the range of $1.5 to
1.7 trillion between now and 2050. In contrast, EPA estimated that the total domestic

2



costs of the American Power Act would be $600 billion to $1 trillion over the same time
period.

In summary let me suggest that there is not a simple answer to this question and I would
be delighted to discuss my recent findings on the social cost of carbon more fully at your
convenience.

5) 1 have not studied the economics of wind-generated electricity in the United States and
cannot comment intelligently about the costs of adding transmission lines to connect new
wind sources of energy to the grid.

6) The composition of our nation's energy portfolio will require a number of policy choices.
There are a variety of factors that should be considered --- many of them sensitive to the
diversity of America's regions and states, and to our national security. From a purely
economic perspective, I believe a factor in this decision-making should be an evaluation
of energy source's full costs. This includes the generation costs, any social costs (e.g.,
release of greenhouse gases and conventional pollutants), and impact on energy security.
Nuclear power has many important advantages, including zero carbon emissions and
domestic production that make it an important pan of the energy portfolio. Whether its
role should be expanded depends - at least in part -- on the costs of nuclear energy
relative to other alternative sources of energy. In particular, I'm uncertain whether
without federal subsidies nuclear energy is cost competitive once the costs of storing
spent fuel, developing the infrastructure and reducing the risk of accidents are included.
Again, this is a complex question and I hope that I have helped to address a part of the
necessary thinking around nuclear energy,



Malkin Holdings

MEMORANDUM

To: Alec Aramanda

From: AEMalkin

Date: August 11, 2010

Re: Questions for the Record
Joint Economic Committee
Tuesday, July 27, 2010
Question posed by US Senator Jim DeMint

I write in response to the following question submitted for my response:

The Heritage Foundation Estimates that if mandated a Renewable Energy Standard
would raise electricity prices by 36% for households and 60% for industry. A
Renewable Energy Standard would also reduce our nation's Gross Domestic Product
by $5.2 trillion between 2012 and 2035 and reduce employment by more than one
million jobs. Could you please explain the tradeoffs involved, and how the benefits
of a.capital Renewable Energy Standard might offset such losses or prove beneficial
to Americans?

The area in which I have professed expertise is not in Renewable Energy Standard
setting, but in energy efficiency retrofits in the existing built environment. At the Empire State
Building, in partnership with the Clinton Climate Initiative, Johnson Controls, Jones Lang
LaSalle, and the Rocky Mountain Institute, we have created the first replicable, transparent, non-
proprietary, open source, quantitative program for economically justified energy efficiency
retrofits in the existing built environment.

I can attest that at the Empire State Building, we are creating jobs through the retrofit
process that we are implementing, buying new equipment and upgrading existing equipment to
meet our requirements, and reducing our watt and BTU consumption by over 40%. The payback
period on our investment is three years.

By reducing our energy consumption, we are reducing the need to replace existing energy
production with renewable energy sources. We are also allowing for reduction of production of
energy from non-renewable energy sources. Our savings are permanent. We consume too much
energy for the amount of work product we generate in the United States, and we consume too
much energy as consumers. By reducing our energy consumption for business purposes, we will
create new jobs and reduce our dependency on polluting and/ or imported fuels and enhance
national security.

Onward and upward.



U.S. Senator Jim DeMint - Questions for the Record
Joint Economni Committee

Tuesday, July 27, 2010
E.G. (Skip) Ward, Ph 0, Associate Director, Offshore Technology Research Center, Texas A&M

University

Question 1: The Heritage Foundation estimates that an offshore drilling ban would
reduce our nation's Gross Domestic Product by SS.5 trillion over the next 25 years. Such
a ban would also reduce job growth by more than 1 million jobs by 2015 and more than
1.5 mitlion jobs by 2030. Could you please explain the tradeoffs involved, and how the
benefits of an offshore drilling ban might offset sich losses or prove beneficial to
Americans?

Question 2! Could you explain why nuclear energy should or should not he a part of our
nation's energy portfolio?

Responses to Senator DeMint's Questions
E.G. (Skip) Ward, August 16, 2010

Question 1: I wish there was an opportunity for me to ask for clarification to better understand the
question. but here is my response based on my present understanding. Also my expertise is
more in technical areas of offshore oil and gas than in the macro-scale business and economic
aspects of the offshore oil and gas industry. With these caveats , here is my response.

I expect that the reduced iob growth refers to non-oil related unemployment, and would be the
result the further deterioration of the US economy that would result from a reducing domestic oil
supply. There would certainly be no iob growth in the offshore oil and gas business. The majority
of the existing expertise and talent would become unemployed by a drilling ban and would be
create additional jgs. They would either join the unemployed ranks of the US, retire, or go
elsewhere. Those employed in fields that provide indirect support and services would also
become unemployed and add to the job losses. The iob losses by those both directly and
indirectly working in the offshore oil industry would add to the reduced job growth in other sectors
and further worsen US unemployment.

Offshore production accounts for about 30% of the current domestic production. A ban on all
offshore drilling would put the present production level in a permanent decline mode. The decline
rate I used in my simple analyses of the production decline resulting from a 2 or 5 year hiatus was
15 %/year. Using this decline rate, in 5 years (2015) the GoM production rate would fall to 44% of
its present 2010 value, which would be 15% of the total domestic production, assuming the
onshore production rate remained constant. In 10 years (2020), the GoM production rate would
be down to 20% of the present value, and represent only 7 % of the total domestic production. In
15 years (2025), the GoM production rate would be down to 9% of the present value, and
represent only 3 % of the total domestic production. At some point in the future, decline production
and revenues along with increasing maintenance and operating costs due to a reduced offshore
service industry would likely force all offshore platforms to be shut down prematurely.

Assuming the continuing need for oil remains constant over the next 15 years as the US is in the
early phases of transitioning to altemative energy sources and that onshore production remains
constant, the decrease in offshore production would have to be offset by increasing imports
Shuttle tanker traffic to GoM ports would increase by about 1100 trips/yr in 2015 to 1700 trips/yr in
2025, increasing the risks of near shore oil spills. There are currently about 1400 shuttle tanker
trips/year. so the increase in imports would roughly double the amount of shuttle tanker traffic in



the GoM.

The reduction in domestic production will decrease royalty and tax revenues to the federal and
state governments. The increase in imports will worsen the US balance of payments. It is likely
that the demand and cost of oil will increase due the recovering global economies and US
shortages.

There have been -50,000 wells drilled in the US OCS, with 4,000 in depths > 1,000 ft and 700 in
depths > 5000 ft. The blowouts that resulted in spills > 1000 barrels of oil are as follows

Year Operation Oil Spilled
(1000 bbl)

1964 Hurricane 10
1965 'Drilling 2
1969 Collision 3
1969 Drilling 80
1970 Production (fire) 30
1970 Workover 53

1971-2009 All 18

Note the large improvement that occurred after 1970 due to the introduction of modem MMS
standards. Blowouts are very rare events.

In summary, I believe that the great risks and harms that a total ban on offshore drilling wold have
on the US (including economic losses, unemployment, increased dependence on foreign oil and
the resulting national security issues, higher prices, loss of government revenues, increased
likelihood of near shore spills) far outweigh the potential harm associated with the risks of future
blowouts. Efforts should continue to further improve safety, but a total ban on drilling is not
warranted.

Question 2: I believe that nuclear energy can and should be a larger part of the US's energy
portfolio. In modern times, it has proved to be a clean and reliable source of energy in the US and
elsewhere. For example, I believe that France gets more than 70% o the electrical power from
nuclear energy. However, efforts to improve waste disposal should continue,



August 27, 2010

Michael Greenstone
3M Professor of Environmental Economics, MIT
Director, The Hamilton Project
Senior Fellow, The Brookings Institution

Follow-up Information from Michael Greenstone
July 27, 2010 JEC Hearing - "Promoting a Clean Energy Economy"

1) What do you think of HR5505 - the Nuclear Fuel Prize Act of 2010?

The Nuclear Fuel Used Prize Act of 2010, which was introduced in the House of Representatives
on June 10, 2010, implements a program to award competitive cash prizes for research,
development, demonstration and commercial application of nuclear used fuel storage
technologies. It authorizes the Department of Energy to enter into an agreement with a private
nonprofit entity to administer the prize competition. Winners of the competition would be
selected "based on the goal of safely and adequately storing nuclear used fuel." The bill would
authorize $10 million each for two awards, $2 million for two additional awards to "support
continued actions to develop the successful entities" between 2011 and 2022.

The safe storage of used nuclear fuel is one of the main obstacles to the expansion of nuclear
energy and this prize could be effective in spurring private-sector innovation in that area. During
my testimony before the JEC, I supported the use of innovative funding mechanisms such as the
prizes advocated in this bill. An appealing feature of these prizes is that if applicants are unable
to meet the criteria for the prize then it will not cost the United States Government any resources.
In this sense, there is a guarantee that the money will be spent wisely.

One potential suggestion for changes to the bill would be specific and verifiable prize criteria-
for example, the bill could offer a prize for the best safe storage system for nuclear waste that
could be proven to last over a given period of time and have the lowest threshold of risk for
damage to the environment. Additionally, I strongly support the bill's call for the administration
of the prize to be done by an outside nonprofit entity that presumably is five of any associations
with the applicants.

My view is that experimentation with prizes in the area of energy research is a worthwhile
direction for federal policy. Of course, the success of such programs should be closely
monitored.
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2) How do you know that the jobs created by any new innovative industry won't just be
quickly shipped overseas? How can we be sure that the jobs will stay in America?

One concern that arose during the Clean Energy Innovation hearing is the question of where
benefits from increased federal energy R&D will be located. Will new industries and jobs
created by new research stay within the United States, or will they simply move overseas where
labor is cheaper'?

In short, we can't guarantee that new U.S. technologies and industries will stay within our
borders. However, some relatively new research - some of which I've been a part of - shows
that the originating country does benefits significantly from its new innovations.

Economic research indicates that the benefits, primarily the new ideas, from research and
development activities are "sticky." Put another way, they tend to disproportionately benefit
workers and firms located near the discovery location. In particular two consistent findings in

the research support the idea that innovation will have substantial and long-lasting economic
benefits to the region where the innovation originally occurs.

First, several studies suggest that innovation from one firm spills over to nearby firms. Put

another way, areas or regions where an innovation is developed are more likely to have more

innovations developed in similar industries or fields in the future. David Audretsch and

Maryann Feldman (1996) found that innovative activities tend to cluster in areas where

technology and science plays a large role, and that industries where knowledge spillovers are

more relevant tend to have greater concentrations of R&D.' Adam Jaffe (1993) found that

patent citations came disproportionately from the same state or metropolitan area as the

originating patent. In other words, new innovation disproportionately occurred in the same

location where the basis for that innovation was developed. 2 A 2006 study looking at the benefits

from pharmaceutical research found that patents by pharmaceutical finns within a therapeutic

class were positively correlated with a firm's exposure to papers related to that class authored

within 35 miles of where the firm conducts research. Further, the same paper found that patent

output was significantly correlated with publicly authored work in the firm's area.3

Second, research focused on broader spillovers suggests that there are positive spillovers from

fims and residents to the region. Research that I co-authored with Richard Hombeck and Enrico

Moretti found that the opening of a large industrial generated significant increases in the

1 Audretsch, David, and Maryann Feldman. 1996. "R&D Spillovers and the Geography of Innovation and
Production." American Economic Review 86 (June): 630-640.2

Jaffe, Adam B., Manuel Trajtenberg and Rebecca M. Henderson. 1993. "Geographic Localization of Knowledge
Spillovers as Evidenced by Patent Citation." Quarterly Journal of Economics 108 (August): 577- 598.

Furman, Jeffrey, Kyle, Margaret, Cockburn, lain, Henderson, Rebecca M. 2006. "Public & Private Spillovers,
Location and the Productivity of Pharmaceutical Research." Working Paper no 12509, NBER, Cambridge, MA.



productivity of existing plants in the same area.4 Another study found that plants' wages and
productivity increased more in cities that experienced large increases in the share of college
graduates than in cities which experienced smaller increases in the share of college graduates.5

These results all suggest that geography matters, and that communities experiencing a
concentrated development in a particular industry will see benefits in other related industries.

Of cotuse, it is inevitable that some jobs created through the application of the ideas generated
by federal R&D will migrate to other countries, However, these two results - that there are
spillovers to innovation and that more broadly there are spillovers from both firms and residents
to the rest of the community, suggest that federal support of basic R&D is likely to produce
substantial long term benefits for the U.S. economy, especially for the regions where the
innovation takes place.

3) How do private and public energy R&D expenditures compare? What proportion of
R&D is undertaken by the public sector and what proportion by the private sector?

As I stressed in my testimony, private and public R&D are not good substitutes. Private R&D
tends to be focused on applications that will primarily benefit the firm that makes these
investments. In contrast, basic public R&D creates knowledge that can benefit many firms or
even entire industries.

Figure 2 below illustrates that overall business gross domestic expenditure (including all
industries, not only the energy industry) on R&D has been rising in real terms from its 1981 level
of $61 billion to $218 billion in 2008. During that time period, govemment expenditure on R&D
has increased from $59 billion to $88 billion. In other words, in the last 27 years government
R&D spending has increased 49% while private sector R&D has increased 259%. However,
Figure 2 shows that as a percentage of GDP, government R&D spending has declined from its
1980s peak of 1.29% of GDP in 1985 to only 0,76% of GDP in 2008. In contrast, private sector
R&D funding has increased from 1.16% of GDP in 1981 to 1.9% of GDP in 2008.

However, the patterns for energy R&D spending differ significantly. Figure 3 below
demonstrates that in the energy sector, private and public R&D growth has been weak since the
1970s. Private sector R&D spending has been falling in real terms since the 1990s. Further, the
energy sector spends only 0.03% of sales on research and development, compared with 18.7% in
the pharmaceutical sector, 11.5% in the aerospace and defense sector, 7.9% in the computers and
electronics sector, and 2.4% in the computer and electronics sector.6 It is also worth noting that

I Greenstone, Michael, Hornbeck, Richard, Moretti, Enrico. 2010. "Identifying Agglomoration Spillovers: Evidence
from Million Dollar Plants." MIT Department of Economics Working Paper.
s Moretti, Enrico. 2004. "Workers' Education, Spillovers and Productivity: Evidence from Plant-Level Production
Functions." American Economic Review.

American Energy innovation Council. "A Business Plan For America's Energy Future.'
http://www.americanenereinnovation-or/full-report
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much of private sector R&D goes toward commercialization or applied technologies, rather than

basic research that can generate spillovers across industries.

Figure 1.

U.S. Gross Domestic Expenditure on R&D by Source of Funds, 1981-2008
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Source: OECD Science, Technology and R&D Indicators

Figure 2.

Business and Government Intramural R&D Expenditures as % of
GDP, 1981-2008
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Figure 3.

Dlvining energy R&D investment by both public and private sectors
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