© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

FEDERAL TRADE COWM SSI ON

ENERGY MARKETS I N THE 21st CENTURY
COWPETI TI ON POLI CY | N PERSPECTI VE
SESSI ON 1

TUESDAY, APRI L 10, 2007

FEDERAL TRADE COWM SSI ON
601 NEW JERSEY AVENUE, N. W
WASHI NGTQON, D. C.

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

PROCEEDI NGS

MR. SEESEL: Good norning, everyone, and wel cone
to the Federal Trade Conm ssion's Conference on Energy
Markets in the 21st Century: Conpetition Policy in
Perspective. | am John Seesel, the FTC s Associ ate
CGeneral Counsel for Energy, and | want to extend a warm
wel come not just to those in this roomtoday, but to al
of you watching this conference on our webcast.

| especially want to say how honored we are to
have Secretary of Energy Bodman with us this norning.
We | ook forward very much to your keynote address,
M. Secretary.

| will be uncharacteristically brief, as we have
a very full program over the next three days with many
fascinating speakers prepared to discuss a range of
topics of critical inportance to conpetition policy and
consuners in the energy sector. Wether your main
interest is the price of gasoline for your car, the
price of electricity for your honme or business, the many
interesting directions that energy research and
devel opnment may take, or the security of energy supplies
for the United States and the world, just to nane sone
of the topics we will cover, we expect the next three

days to generate an absorbing and thought - provoki ng
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di al ogue that may yield valuable insights into where the
country should go in a nunber of key areas.

Before | turn the m crophone over to Chairnman
Maj oras, | just want to express my heartfelt gratitude
to the stellar group of noderators and speakers who have
contributed their time, talents and expertise so
generously to this conference. | also want to thank al
of ny FTC col | eagues who worked so hard to get ready for
this week. Despite your very busy schedul es, you al
gave outstandingly of your time to organi ze the energy
conference and to work with our noderators and
panel i sts.

It is nowny privilege to introduce Federal
Trade Conmi ssion Chairman Deborah Platt Maj oras, whose
inspiration was the spark for this conference. Wth her
strong interest in energy policy issues, and her
dedi cation to continuing the FTC s historic function of
exploring issues of significance to conpetition and
consuners, the Chairman recogni zed that the Conmmi ssion
could use a conference such as this to allow a broad
range of groups and individuals with a stake in U S.
energy policy to share information in one open forum

As she stated when the FTC announced this

conference, few issues are nore inmportant to American

consuners and busi nesses than the decisions being made
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about current and future energy production and use.

This conference will provide a forumfor infornmed
di scussions and data sharing that will assist in
fact - based decision nmaking. | expect that we will hear

many such di scussi ons between now and Thur sday.

Chai rman Maj oras?

(Appl ause.)

CHAI RVAN MAJORAS: Wl |, good norning, everyone,
and thank you so very much. John, | appreciate
everybody gathering at what is an early hour for
Washi ngton, | recognize. | want to wel cone our
participants, our |ive audience, and by all neans those
of you who are joining us through our webcast.

Many FTC staff nmenbers and nost of all John
Seesel, from whom you just heard, have put nuch effort
into devel oping a programthat addresses a w de spectrum
of issues that are vital to energy markets in the United
States and our consuners.

| amvery grateful to our inpressive |ine-up of
speakers and noderators who have agreed to share their
insights on the challenging i ssues we wi sh to explore,
and |, too, extend ny very special thanks to Secretary
Bodman of the Departnent of Energy for being here to
del i ver our keynote this norning.

We focus together at this conference on a set of
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conplex, multifaceted, and interconnected industries
under the unbrella of energy. W are a nation on the
nove, and the energy industry is as essential to

Ameri can consuners' way of |ife as perhaps any other.
Energy issues perneate the decisions we make in
virtually all aspects of our lives, where to live, what
kind of home to buy or rent, what kind of car to drive,
where to work, what products to use, where to take a
vacation, how to do our parts to protect the

envi ronment .

In recent years, consuners have experienced the
sting of price increases in gasoline, diesel fuel, hone
heating oil, electricity, |eading sone to conclude that
we have a fundanental inbal ance between supply and
demand for energy products. And in the wake of the
Sept enber 11th, 2001 terrorist attacks and maj or
hurricanes, like Katrina and Rita, Americans have becone
acutely aware of the United States' reliance on the
energy resources of other nations, sonme of them
unstabl e, and even war torn, to sustain our way of life.

As Dani el Yergin, Chairman of Canbridge Energy
Research Associ ates and one of our panelists today said
when he testified before the U S. House Conmittee on
Foreign Affairs last nonth, energy security "requires us

to | ook beyond the ups and downs of nmarket cycles, both
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to the reality of an ever-nore conplex and integrated
gl obal energy systemand to the rel ations anong the
countries that participate init."

Dr. Yergin enphasi zed, however, that narkets
t hensel ves shoul d be regarded as an inportant el ement of
energy security, and he cautioned that "governnents
woul d do well to resist the tenptation to respond to
short-term political pressure and ni cro-managed
mar kets. "

The recognition of the inportance of markets to
this vital sector of our econony brings us here today.
The FTC is, of course, first and forenost, a | aw
enf orcenent agency, charged with protecting consuners
fromunfair, deceptive or anticonpetitive practices, and
we have devoted significant resources to energy narkets.

For the past 25 years, the Comm ssion has
reviewed all major petroleum nergers, for exanple,
identifying over 20 that it believed woul d have reduced
conpetition and harnmed consuners, challengi ng them and
obt ai ni ng appropriate relief.

During the past year, the FTC chal |l enged and
obtained relief for EPCO s proposed $1.1 billion
acqui sition of TEPPCO s natural gas |iquids storage
busi nesses, and for a proposed $22 billion deal whereby

energy transportation storage and distribution firm
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Ki nder Morgan, would be taken private by KM managenent
and a group of investnent firnms.

Most recently, on March 14th, the Conmmi ssion
voted to chal |l enge Equitabl e Resources' proposed
acqui sition of the People's Natural Gas Conpany, the
sol e conpetitors in the distribution of natural gas to
nonresi dential custoners in certain parts of
Pennsyl vani a.

And our recent settlenment with Chevron of a case
we previously filed to challenge Unocal's conduct saved
consuners, we estinmate, about $500 million per year.

G ven the vital nature of the petrol eum sector
we do not wait to receive notice of mergers or
conpl ai nts about conduct. Since 2002, the Comm ssion's
econoni sts have nonitored whol esale and retail prices of
gasoline to identify potential anticonpetitive
activities that mght require greater investigation, and
today this project tracks retail prices of gasoline and
di esel in sone 360 cities and whol esale prices in 20
maj or urban areas. And when requested by nenbers of
Congress and others, we examine retail pricing trends in
ot her areas as well.

Qur m ssion, though, extends beyond | aw
enforcement. It is our responsibility to stand up for

mar ket s and chanpi on conpetition, the surest path to
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ensuring consuner welfare. So, this requires two areas
of additional action.

First, we engage in conpetition policy research
and devel opnment which ensures that we base our policies
on market facts. And second, we advocate for
governnment al policies throughout the federal governnent
and in state governnments that enhance conpetition and
benefit consumers, rather than raising barriers and
preferring special interests. It is unacceptable to, on
t he one hand, challenge the private sector for violating
the antitrust laws, while on the other hand saying
not hi ng whil e our own government considers inplenenting
policies that potentially could do just as much harmto
conpetition.

Last May, we delivered to Congress a report on
whet her gasoline prices had been mani pulated in the
years prior, for exanple, through tightening of refining
capacity, and we al so | ooked at whether gasoline price
gougi ng had occurred after hurricane Katrina. Exam ning
multiple | evels of the petrol eumindustry, including
refining and bul k distribution, we investigated various
means by which oil conpani es m ght have nmani pul ated the
supply of gasoline to increase prices. W found no
evi dence that conpani es were engaging in this behavior.

As for post-Katrina price gouging, we identified
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15 instances in which gasoline refiners, whol esal ers or
retailers nmet the definition of gouging set forth by
Congress in the Appropriations Statute that nandated the
investigation, but in all but one instance, |ocal or
regi onal conpetitive circunstances appeared to explain
the price increases inposed by these firns.

That report followed on additional recent
efforts that included a 2005 report on the factors that
col l ectively determ ned gasoline prices, a 2004
petrol eum nmerger report by our Bureau of Econom cs, and
t he Conmm ssion's m dwest gasoline and western states
gasoline pricing investigations froma few years ago.

What is critical is that we then used what we
have | earned i n nmaki ng appropriate enforcenent and
pol i cy deci sions.

After we rel eased the 2006 report, critics
di sm ssed the Commi ssion's basic conclusion, that market
forces, rather than illegal conduct, appeared to explain
the bulk of pricing in this industry-clinging to the
assunption that |arge oil conpani es nust have been
acting anticonpetitively, but w thout providing us with
any countervailing facts.

W will always pay careful attention to our
critics, as we nust, but without alternative facts, we

cannot change our conclusions. And, of course, if we
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had found that illegal conduct was responsible for the
price increases, that in many ways woul d have nade

t hi ngs easi er because we could just challenge the
conduct, renmedy it, and presumably fix the problem But
to have done that woul d have neant ignoring the facts
and potentially harm ng conpetition to the detrinment of
CONSUNers.

Qur duty as responsible enforcers is to conduct
t hor ough i nvestigations and then present those results
accurately and di spassionately. The challenge is that
we have to distinguish between markets corrupted by
anticonpetitive conduct and markets that are functioning
conpetitively, even when they are producing results that
we may not al ways |i ke.

In all of this work, the focus nust remain
steadfastly on the consuner. No consuner wants to pay
nore for gasoline or power, and it is tough to stick to
a budget when energy prices go up and down and the bills
fluctuate. But as the many consuner conmunications |
received in the past year indicate, consuners can handl e
the truth about energy prices and supply, they just want
to know what it is.

In the mdst of last spring's run-up in gasoline
prices, we augnented our G| and Gas |ndustry

Initiatives webpage with a recurring columm in which we
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speak directly to consuners to try to help them
understand what is going on in this industry.

Gasol i ne col ums have addressed topics |ike the
risk premumthat world events can add to crude oil and
gasoline prices, the inpact of the hurricanes on supply,
the way consuners can face different prices because they
live in different places. W have seen a dramatic
increase in the hits on our webpage since we added the
colum, and | raise it because, again, we have to focus
on our public, and this conference, which is open to the
public and accessi bl e via simltaneous webcast, gives
consuners a view as experts exam ne critical energy
policy issues, and we hope that sone are taking
advantage. | know that Sara Razi's parents are, so at
| east we have got that.

As we explore the energy markets for our future,
t he stakes for consuners are high. As our econony
expands, our popul ation grows, our standard of |iving
i ncreases, our demand for energy inevitably increases as
well. Sonme experts have estimated that over the next 20
years, U. S. oil consunption will increase by roughly a
third, natural gas consunption by 50 percent, and
electricity demand by 45 percent. And, of course, in
rising demand, we are not alone as other rapidly

expandi ng econom es |ike China and |India have devel oped
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correspondi ngly increasing energy needs.

And while markets typically respond well to
demand, we cannot ignore the fact that energy markets
are uni quely inpacted by geopolitical considerations and
federal and state governnment actions, |like regulation
and taxation.

The program we have designed for the next three
days covering energy history, governnent policy, new
t echnol ogi es, consuner protection, global security of
supply concerns, electricity restructuring, and nore,
reflects how many crucial and conpl ex energy issues we
face.

Several nonths ago when the FTC staff were
pl anning this, we asked some prom nent academics in this
field to take a | ook at our agenda to see if they
t hought we were on the right track, and each said that
t hey thought the agenda appeared quite tinely, but
somewhat anbitious. One professor who teaches a course
in energy markets submitted that we were trying to cram
his entire syllabus for a senmester into three days tine,
but he then went on to add two nore things to the agenda
that we should put on that we forgot.

So, we know our agenda is broad and ambiti ous,
but it is intentionally so. It increases the

possibilities for insight and |learning on critical
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i ssues, which | hope will enhance our understandi ng and
anal ysi s, including our understandi ng of future work
that needs to be done. W want to assist policy makers
beyond our own agency, if we can, and above all, provide
information to the Anerican public, as we tackle the
policy challenges in energy markets in the 21st Century.

So, nowit is ny great privilege to introduce
this nmorning' s keynote speaker. Sanuel W Bodman was
sworn in as our nation's 11lth Secretary of Energy on
February 1st, 2005, after unani nous confirmation by the
Senate. He |eads the Departnment of Energy with a budget
in excess of $23 billion and over 100, 000 federal and
contract enployees. Previously, Secretary Bodman served
as Deputy Secretary of the Treasury, beginning in
February of 2004, and he al so served as the Deputy
Secretary of Comrerce beginning in 2001.

A financier and executive by trade, with three
decades of experience in the private sector, Secretary
Bodman skillfully managed the day-to-day operations of
both these cabi net departnents before conmng to this
departnment. By training and experience, the Secretary
has brought an inportant set of credentials to his
| eadership. Solutions to the nost form dabl e energy
chal | enges facing our country and the world require

hi ghly and skill ed dedi cated people to confront problens
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in the realns of science, technology and finance, fields
in which the Secretary's extensive groundi ng superbly
qualifies himfor this position.

| amgrateful to himfor his service and
grateful that he has agreed to share our views with us
today. So, with that, M. Secretary.

(Appl ause.)

SECRETARY BODMAN:  Thank you, Debor ah.
appreci ate the chance to be here. | also congratul ate

John as well on the outstanding agenda that is before

this gathering. | think you are all to be envied. | am
sure it will be a real experience to participate in this
event.

By working to ensure an open and conpetitive
mar ket pl ace, the FTC pronptes the twin objectives of
protecting consuners and pronoting choice. They do that
while ensuring a fair and | evel playing field for
Ameri can busi ness. These are two paranmount goals of any
wel | -functioni ng econony.

O its many inportant functions, the one at the
forefront of nmy mnd today, and probably in the
forefront of everybody's mnd today, and one certainly
evi denced by this conference, is the FTC s |long history
of dissem nating clear, useful and tinely information to

the American people, information that we all use to nake
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deci sions that inpact our safety, our health, as well as
our financial well-being.

As our economy continues to grow |larger, as it
continues to beconme nore conplex, and nore globally
integrated, the function of the FTCwill only grow in
i mportance, and in ny view, it is particularly inportant
in the energy arena.

Today, Anericans have many choi ces when it cones
to how to heat and cool their homes, howto run their
busi nesses, and nore and nore, how to power their
vehi cles. They have many choices as well as how to
i nprove the energy efficiency of their homes and their
of fices. And those choices should rmultiply over tineg,
as new t echnol ogi es and new and i nproved fuels enter the
mar ket pl ace and offer cleaner, nore affordabl e choices
for consumers.

In fact, it is not really enough to say that we
shoul d expand or we should diversify the energy options
that are available in this country; in reality, we
sinmply must do so.

As the President has stated, the United States
nmust take steps now, sonme of which are al ready underway,
to ensure a future energy supply that is clean, that is
affordable, that is reliable and secure. Such an

out cone woul d undoubt edly benefit individual consuners,
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fam lies, and businesses, but it would also benefit our
nati onal econony, the world econony, and our Earth's
envi ronnment, and perhaps, nore inportantly, our national
security.

In short, our energy security is inextricably
linked to our national interest, and so, we nust |ook to
i nprove our energy security in the nost rapid, nost
ef ficient and nost equitable way possible.

As we have seen throughout the history of the
| ast century or so, energy markets function nobst
effectively and ensure the best results for the Anerican
peopl e when they are open, when they are transparent,
wel | regul ated, and conpetitive. From donestic
production quotas in the thirties and the forties, to
i mport quotas on oil in the fifties, to price controls
in the seventies, in ny lifetinme, we have experienced
t he negative consequences of nmeddling in the conpetitive
mar ket pl ace when it cones to energy.

But, of course, we have al so experienced the
benefits of nunerous policies that do work, energy
ef ficiency standards for consuner products and vehicl es,
for exanple; a long history of successful energy
research and devel opnent prograns; and targeted tax
incentives to support new technol ogy devel opnment and to

encour age conmerci al i zation.
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| think it is fair to say that energy policies

wor k best when they stimulate American innovation with

positive reinforcenent. | would argue that this is true
on a global scale, as well. The United States, after
all, operates in the world energy nmarket. In order to

i ncrease gl obal access to energy, be it from
conventional or alternative sources, we need stable
regul atory franmework, we need open investnent clinates,
we need adherence to the rule of law, transparency in
deci si on meki ng, and market-based pricing of energy
resources, as we have seen noves to restrict foreign

i nvestment and i ncrease the reach of state-run energy
industries, limt access to capital and to the necessary
expertise to access resources.

Wiile this type of behavior nay garner sone
short-term advantage for certain nations, in the |ong
run, it deprives countries of productivity and
prosperity. And let nme be very clear about one
addi tional point today: Attenpts by market suppliers to
interfere with or threaten to interfere with free
mar kets and the free flow of energy in order to
circunvent the role of the free nmarket to set prices are
unwarranted and inefficient.

These kinds of actions will hurt not only those

nations that depend on the supply, both devel oped and
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undevel oped nations, but also in the long run wll
damage the interest and the gl obal standing of the
produci ng nations thenselves. |In order to effectively
and efficiently settle issues of supply, demand and
price, we need nmarkets that are fair, open, and free of
col | usi on.

In short, domestically, and internationally, an
open and conpetitive market for energy trade and
investnment is essential to increasing energy security
all around the world.

These conditions, not coincidentally, fuel the
i nvestnment and i nnovation in the private sector that has
al ways been necessary to solve our world' s nost
fundanmental chal |l enges, and the energy arena i s no
exception.

Now, | am not suggesting that governnments do not
have a role here, they do, and quite a clear one. After
all, energy is not just another product or conmmodity, as
| said earlier, a stable, secure and cl ean energy supply
goes directly to our well-being, our conpetitiveness,
and our environnental health. 1In the effort to ensure
this supply, the role of governnment is necessary, it is
even critical, but in my judgment, it is not sufficient.

What governnents can do is twofold: First,

governments shoul d supply the substantial funding needed
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for basic research and in sonme instances create
incentives to push along the nost prom sing technol ogi es
to commercialization; secondly, governments must provide
the right policy environment to encourage investnents at
all parts of the energy supply chain and stimulate new
research in the private sector.

To this first point, over the past several
years, the President has proposed a dranmatic set of
i ncreases for federally-funded research in the physical
sciences. Aptly called the Anerican Conpetitiveness
Initiative, the President has proposed a doubling of the
Energy Departnent’'s research budget over a ten-year
peri od.

The Departnent of Energy, nmany people are not
aware of this, is already the |argest funder of research
and devel opnent in the physical sciences in the world.
The ACI should make us that nuch stronger. The
initiative recognizes two fundanental truths: The first
is that in order to maintain this country's econom c
preem nence, in an increasingly conpetitive world, we
sinply must maintain our scientific and our
t echnol ogi cal superiority; and the second is that doing
SO requires a substantial and sustained investnment from
t he federal governnent.

At the sane tine, the President has |aid out an
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aggressive strategy to reduce our nation's dependance on
foreign oil by expanding the availability of clean,

af f ordabl e, renewabl e energy. Known as the Advanced
Energy Initiative, our goal is to identify the
technol ogi es that could have the greatest inpact on the
mar ket pl ace in the relatively near future, and then
really to go after themw th increased resources and
aggressive tinelines.

These are things that are already in the
pi peline, and as a matter of sound public policy, need
to be pushed nore quickly to the marketplace. Let ne
provi de a coupl e of exanples. Just last nonth, | had
the privilege of announcing the first tw sets of
federal investnments under the Advanced Energy
Initiative. They will advance our nation's alternative
energy goals in two key areas, cellulosic ethanol and
sol ar power.

First, the Departnment announced that we wll
invest up to $385 million for six biorefinery projects
over the next four years. Wen fully operational, these
biorefineries are expected to reduce nore than 130
mllion gallons of cellulosic ethanol per year. They
are right at the cusp of becom ng conmerci al

This product is ethanol made froma w de variety

of non-food plant materials such as sw tchgrass and
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i ndustrial plant waste such as sawdust or corn stover.

It is inmportant to point out that this federal
investrment will be bolstered by significant industry
cost sharing. The total investnment should be nore than
$1.2 billion. This project will help our nation neet an
i mportant goal, nmaking cellul osic ethanol cost
conpetitive with gasoline by the year 2012.

Under the second set of grants, 13 projects
focused on accelerating the conmercialization of solar
phot ovol tai c systens. These were awarded up to a total
of $168 million in federal funding over the next three
years. Again, | would note that these awards really
enbody the definition of public-private partnership.

Over 50 conpanies, 14 universities, three non-profits
and two national |aboratories are involved, all of these
organi zati ons reside and operate out of 20 different
states throughout our country.

And the industry-led teans will contribute over
50 percent of the total funding and expected investnent
of $189 million over and above the federal commtnent.
So, we are anticipating a total investnment of nore than
$350 million over three years in solar power, a clean,
abundant and renewabl e energy source.

And this is just the start. There are nany nore

such projects underway. And | ook forward to worKking
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with the Congress to aggressively push forward with

t hese inportant progranms. These exanples illustrate one
of the critical functions of government that | nentioned
earlier, setting the right policy environnent and
incentivizing private sector investnent in energy.

To that sane end, let nme provide a slightly
different type of exanple. 1In his State of the Union
address earlier this year, the President announced a
plan to reduce projected U S. gasoline consunption by 20
percent in 10 years. The so-called 20 in 10 Program
As a part of the plan to achieve this goal, the
President called for increasing the renewabl e fuel
standard to displace 15 percent of Anerica's gasoline
consunption by the year 2017, up to the equivalent of 35
billion gallons of alternative fuels.

Sonme have questioned whether this type of
regul atory proposal is overly anbitious. Can the United
States really produce that nuch alternative fuel in the
next decade? To that | say, that is precisely the
point. This is the definition of an aggressive
chal I enge, and one which |I believe we have a very good
shot at acconpl i shing.

If we are to truly expand our energy horizons,
then we nust act and set the bar high. W nust bet on

t echnol ogy, and we nust signal to private investors that
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our policy environment supports sustained investnment in
renewabl e and alternative fuels.

So, governnent has a role, to be sure. And an
essential elenment of that role is the active recognition
that the real breakthroughs are likely to happen in the
private sector. They always have in the past. In fact,
| would argue that the possibility that private
investnment on the scale that is required, that it wll
not happen, is perhaps the biggest threat to our world's
energy future.

Personally, | believe that that investnment wll
occur, and we are already seeing results on that. As
was nentioned, | have spent a good part of my career in
the financial sector, and | can honestly say that for
the first time inny lifetime, we are seeing the venture
capital community of our country put sizeable anounts of
noney into energy. This is very substantial suns of
funding, to the tune of nore than $2 billion in the
first three nonths, in the first quarter of this year.
They are betting that clean, safe energy represents a
new i nnovation frontier. They are not doing it for Sam
let me put it that way. They are doing it because they
believe that there is a real opportunity to nake noney
her e.

In my view, when it cones to making public
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policy decisions regarding our energy security, the
bottomline is this: The key to unl ocking our energy
future is ensuring that the innovation cycle continues
at a rapid pace. And that will occur nost efficiently
and nost effectively and nost qui ckly when open
conpetitive markets are functioning well, and supported
wi th sound public policies that encourage the

devel opnent of breakt hrough technol ogi es.

We nust | everage the trenendous power of the
private sector, while also naking smart public policy
decisions to unleash the world's best scientists and
engi neers on this problem As | said at the start, this
is not a question of just what we should do, this is a
guestion, in ny judgnment, of what we nust do.

We cannot | et energy becone a variable, a risk,
a question mark in our nation's or the world' s econony
and security equation. W nust take steps to ensure a
reliable, affordable, clean and secure energy future.
And |, for one, believe that we will do so. |In fact, |
believe we are already well on our way.

| want to thank the Chairman for this
opportunity to come before you this norning, and |
congratul ate her and her colleague, John, on getting a
terrific agenda set up for this and I amsure you w |

have a very productive conference. Thank you very nuch
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(Appl ause.)
MR. SEESEL: | want to thank the Secretary of

Energy and Chairman Majoras for excellent opening and
keynot e speeches, and | would like to say right now we

are going to take a short break of about 15 m nutes and

then at about 9:25 or 9:30, we will begin with our panel
Lessons fromH story. That will begin at 9:30 and we
will have a break until then. Thank you.

(Wher eupon, there was a brief recess in the
proceedi ngs.)

MR. SEESEL: Hello, everybody, and wel come back.
| would Iike to now take the opportunity to introduce
our first panel of the energy conference, and it is ny
pl easure to introduce the panel on the subject of
Lessons fromH story: How Did the United States Dea
with the Energy Crisis of the 1970s? What Did W Learn?

For this panel and all of the others to follow,
| will give the nanmes of the panel nenbers in the order
in which they will speak. The noderator for this panel
to nmy imediate | eft is Darius Gaskins who, anong ot her
t hi ngs, serves as Chairnman of the Energy Policy Research
Foundati on, previously served as Chairman of the
I nterstate Commerce Conmi ssion, and a nunber of other
prom nent governnent posts, and at one point, was the

Director of the FTC s Bureau of Econom cs.
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Joining Dr. Gaskins on the panel are Danie
Yergin, the Chairman of the Canbridge Energy Research
Associ ates; Gal Luft, the Executive Director of the
Institute for the Analysis of G obal Security; Dougl as
Arent, the Director of the Strategic Energy Anal ysis
Center at the National Renewabl e Energy Laboratory; and
James Bushnell, the Research Director of the University
of California Energy Institute.

Dari us?

MR. GASKINS: Thank you, it is a great pleasure
to be here, and I think I amthe noderator of the panel
because | amthe ol dest person in the roomand actually
lived through much of the seventies struggles over
energy policy. W are going to hear froma
di stingui shed group of four people today, with different
per spectives on the problens that we face today and
their relationship to problens of the past.

| have asked each speaker to tal k about 20
mnutes, with their presentation, and then we would |ike
to entertain questions for about ten m nutes on that
presentation, so the audience gets a chance to interact
when the material is fresh in their m nds.

W wiill start off with the emi nent guru of
energy policy and energy history, Daniel Yergin.

MR. YERG@ N. Thank you, Darius
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Ladi es and gentlenmen, | amvery pleased to be
here this nmorning to join this conference. | want to
t hank the organi zers, particularly John and Chris, for
putting together the program and putting together this
particul ar panel, which does give us the opportunity to
| ook and put a historical context around the issues that
we are going to be tal king about today.

| think, |ooking at the agenda, we recognize the
i nportance of this conference. Energy is a big
guestion. There is a recurrent history of disruptions,
in the past, and no doubt in the future, that set the
context for a lot of the controversy that surrounds
energy. And so, to use this few days, as | think the
Chairman said, to put a whole senester into three days
is very useful for all of us.

The Chairman underlined the role and the
i nportance of the FTC in the energy questions, with its
focus on conpetition, ensuring conpetition, and
protecting consuners. That is why it is particularly
appropriate to bring this perspective to bear.

The Chairman's remarks al so highlighted the
i nportance of this agency in ensuring conpetition and
protecting consuners. |In addition, markets are econonic
systens that, unlike other kinds of systenms, actually

depend upon confidence. They depend upon trust, they
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depend upon credibility, they depend upon the quality of
mar kets and how they work. And, so, it is very
inmportant in terns of energy markets to address these
guesti ons.

| was al so struck that the Chairman put the
international context around it, which is the kind of
growh that we are seeing in the world. There are so
many different ways to look at it. Today, about 40
mllion barrels a day of oil nove around the world in
tankers. Wthin 15 years, that could be al nbst 70
mllion barrels a day.

At CERA, we did a new study, called Gasoline and
the American People, which has a |lot of the nunbers that
cover the whole history of gasoline. But one set of
nunbers really seened to ne to sunmari ze the gl obal
chal l enge that we are in, and that is the nunber of cars
per thousand people. 1In the United States, we have
achi eved a state of nirvana, we have nore cars than
people to drive them W have 1,148 cars for every
t housand el igible drivers.

The other industrial countries are up there.
Japan has about 600, France has about 700, Brazil has
137. India has 11 cars per thousand potential drivers,
and China, nine. So, that tells you sonething about the

growh in global markets and what an inportant factor
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that will be, and thus, why we need to keep that in mnd
and think in a global context as we | ook to the future
and not just think in terns of the United States.

The underlying question for our panel is about
mar kets, how well they work or do not work, how they
function, and particularly in ternms of energy,
particularly in terms of oil, and to what degree can we
rely on the workings of markets. These have been
guestions of acrinmony and debate for many, nany years.
So, what we are going to try and do this nmorning, in our
panel, is look at history and say what have we | earned
from history.

The Chairman pointed to sone of those | essons of
hi story and the FTC studies that underline them and
when | tal k about the inportance of the FTC, we
recogni ze the inportance of its role and the
contribution and the dedication of the FTC staff to
nmeeting this mssion.

Wien we | ook to the history of energy markets,
we can observe that actually markets are pretty
effective, they respond pretty fast. The political
response, however, can hinder econom c responses. You
pay a price that may not be imediately visible to
consuners, but it is a significant price. There is nuch

to be said for letting markets resolve problens. Yet it
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is often politically very difficult to resist the
i nperative or the pressures for intervention, and that
is part of where part of this whole tension conmes from

Wiy? Why the recurrent focus on energy markets
in particular? | think part of it just has to do with
deep suspicion, suspicion of markets of supply and
demand, how it works. You see that again and again.
Wen | was witing The Prize, the history that | wote
of the oil business, | would see these sanme patterns
repeat thenselves again and again. And yet at the sane
time, | would see the power of supply and demand. There
are, | don't know, hundreds, those who have read it,
maybe thousands of characters in the Prize, but
sonetinmes | think the only two characters who really
count is one naned supply and one naned demand, because
you see that that drives the situation

But why the recurrent focus? Because of crisis,
because of scal e, because of size, because of
i nternational |inks, because the upstream operates to
manage ri sk through consortia around the world, and
further, and the Chairman underlined it this norning,
the centrality to the econony, the ubiquity of energy,
i ndeed, the visibility.

So, let's think about the historical context. A

good place to beginis with the nost fanous antitrust

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

31

case in history, and that, of course, was the antitrust
case that was brought against the Standard G| Trust,
the very enbl em of nonopoly. It was on May 11th, 1911
in an somol ent, stuffy, oppressively hot courtroom not
far fromhere that Chief Justice Edward Wite delivered
t he fanous deci sion breaking up Standard G|, applying
the rule of reason. He said that the trust indeed
engaged in restraint of trade and shoul d be broken up,
and indeed it was.

But what is interesting, this was actually
before the age of gasoline, and certainly before the era
of the gasoline station. Gasoline at that tine was sold
out of general stores. And what people do not know or
often forget is that Standard G| becane this great
trust, this great nonopoly, as a lighting vendor. It
sold lighting, and in fact, that business was in the
process of being put out of business by the arrival of
electricity.

In the years imediately after that is when we
got into the age of gasoline, and it happened really
fast. In the US., in 1914, there were 1.2 mllion
vehicles; six years later, there were 9.2 mllion
vehi cl es. Gasoline demand went up really fast. The
earliest Congressional investigation of gasoline prices

that | could find was in 1923 after a run-up in prices.
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The Conmmi ttee Chairnman, Senator Robert "Fighting Bob" La
Follette, predicted that if a few great oil conpanies
were permtted to continue to "mani pul ate"™ oil prices
for the next few years, the country woul d soon be payi ng
a dollar a gallon

As it turned out, within four years, notorists
in Los Angeles were paying ten cents a gallon. Markets
wor ked, and the country was on the way to a great
sur pl us.

Let's fast forward now to the 1970s, and what
happened, and what |essons to draw fromit. Let ne
offer a clue, and that clue is conparing 1967 and 1973.
In 1967, during the Six-Day War, the Arab oil exporters
said, we will use the oil weapon, we will have an
enbargo. They inplenmented an enbargo and it fl opped.

Just a few years l|ater, 1973, another war,
enbargo, prices quadrupled. Wat changed? Wat changed
was supply and denmand. What set the stage for the
crisis? An extraordinarily rapid gromh in gl obal
demand, a very tight market. By 1973, people were
switching to oil because it was a fuel for economc
growt h, in Japan and many ot her countries. Also, by the
way, for environnmental reasons. Consolidated Edison in
New York swi tched fromcoal to oil, wanted that clean

oil fromNgeria to get away fromdirty coal, as it was
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t hen.

So, you had a very tight market. 1In late
Sept enber 1973, the Japanese prine mnister said, we
will have an oil crisis within ten years, he was
convinced, and it came within ten days, and that was a
famous shock. But it had two overlays that added to it.
One was what today woul d be called resource nationalism
t hen maybe north/south confrontation, but the desire of
t he resource-hol ding countries to take back ownership of
t he concessions and to, also, change dramatically the
revenue split.

The second thing, of course, was the

Arab-1lsraeli conflict and the use of the oil weapon.
So, as | said, prices went up, they quadrupled, and then
just a few years later, the Iranian Revolution, it seens
about every 25 years there is a crisis in Iran, 1979 and
1981, and oil prices doubl ed again.

What was the result? The result was what the
head of the Federal Energy O fice called a "one-tine
supply curtailnent”, otherw se known as gas lines, the
iconic gas lines. And | think sonetinmes as we see the
filmon TV whenever prices go up, we see the footage of
gas lines, that people renenber the gas |ines even who
were only toddlers at the tine, or may not have even

been born, they had beconme so iconic.
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And yet, and research by the U S. Governnent
including a report by the Justice Departnent,
established that these gas lines were self-inflicted.
They were the result of allocations and price controls.
The Ni xon adm nistration put price controls on the
general econony because inflation had reached 5 percent,
and then kept themon oil and gas. So, what you had is
gasoline in parts of the country where you did not need
it, like the countryside, but not in the cities, so you
could not buy the gasoline in the cities to get to the
countrysi de.

So, what did you get? You got panic, you got
the feeling of tertiary inventories, otherw se known as
your gasoline tank in your car, and people went around
from having one-third of their car tank filled, to
two-thirds. States said, oh, you can only fill up with
$5, so that nmeant people spent nore tinme in lines. Sone
peopl e, when they just were a little bit down, would go
out and buy a dollar worth of gasoline so that the |ines
got longer. It turned out that gasoline |ines begat
gasoline lines, because you used seven-tenths of a
gal lon of gasoline to wait an hour in a gasoline |ine.
So, you added anot her 150,000 barrels a day to the
demand.

You had pani ¢ buying by conpanies as well. As

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

35

one conpany said, 'W are bidding for our lives'. You
had the runors and the suspicion that there were tankers
circling in the waters offshore. And you had
i nnuner abl e i nvestigation. And yet, how fast those
mar kets shifted. The conbi nati on of market responses
and policy decisions, fuel efficiency, the Al aska
pi peline, the two big things, fuel shifting in the
utility sector around the world and conpani es stepped up
their hunt for non-OPEC oil .

It certainly left, though, that concept of
gougi ng, "taking advantage of markets" -- not
under st andi ng the problens of service station owners who
have to worry about buying fuel next week or next nonth.

Now, anot her exanple fromthe power side is the
California crisis of 2000-2001. Here, too, we see the
power of supply and demand. It is not the customary
narrative that you may hear, but what happened?
California was a state in a state of waiting for a
crisis. It had estranged deregul ati on, deregul ati on of
whol esal e market, but not the retail market. It was set
up in 1994 during a recession when people did not think
about growth. Then you went into a period of very high
gr owt h.

California s econony grew by al nost 30 percent,

el ectricity demand by about 25 percent. But there were
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no new power plants, they could not be sited, and there
were no econom c signals to build them And then you
had the rest of the west and Canada bei ng used as an
energy farm which is fine until the drought hit. So,
it was a situation waiting for a crisis anyway, driven
by supply and denand.

Now, what | want to do, in the last part of ny
remarks, is talk about a contrast that shows markets
wor ki ng and what we can learn fromit. And that is not
|l ong ago. That is the sumrer and fall of 2005,
Hurricane Katrina, Hurricane Rita, knocked out 21
percent of U S. oil supply, 19 percent of natural gas
supply, pipelines were down, refineries were down,
el ectricity was down, and gasoline prices spiked steeply
twice after the hurricane.

And t he expectation, even for those who had not
lived through them was that the iconic gas |ines were
going to come back. There were runors of shortage, a
buil di ng of panic. W saw the pictures on TV of
gasoline stations, lines beginning to build up. One of
t he anbassadors here fromone of the Asian countries
called me and said that she needed to | eave the country
and she heard that Dulles Airport was about to run out
of jet fuel and how to get out of the country. | am not

sure what | was supposed to do about it, but | said, do
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not panic. And what happened? There was surprisingly
gui ck adjustnent to what was, in fact, a mjor
di srupti on.

The International Energy Agency's sharing
mechani sm whi ch was not designed for disruption in the
United States, but was used for that, was used. Not in
a big way, but enough to send a nessage, a clear
nmessage. "Do not panic". Two regulatory rel axations
wer e made, one about the Jones Act and shipping, and the
ot her about boutique gasoline. Supplies started to nove
around, decentralized decision maki ng worked, and prices
came down nuch nore swiftly than people woul d have
expect ed.

So, let nme suggest the |lessons: There is a lot
to be said for not letting short-termregulation,
ill-considered regulatory intervention, get in the way
of markets responding with the ingenuity that they can
bri ng.

So, one lesson is, in fact, the inportance
during disruptions or crisis of regulatory flexibility.
We have to deal with the question of what is price?
Price goes up, it is a packet of information, it tells
people, "bring forth nore supply”. It tells other
peopl e to maybe car pool, consolidate your trips, take

sonme of the pressure off demand, and maybe even think
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about what vehicle you buy next.

The FTC has to deal with it, the question of,
wel |, what does this word "gougi ng” actually nmean, and
do you want to let prices in markets send signals or do
you want to, in fact, accentuate disruptions?

There will be shortages and disruptions in the
future. So it is inportant to have an institutional
menmory. | think it is inmportant with appropriate
antitrust safeguards to permt the exchange of
information to understand where supplies and where
di sruptions are so that people can respond.

As the Chairman said, |arge, flexible and
wel | -functioning markets are inportant for providing
security by absorbing shock and all owi ng supply and
demand to respond. And it is good to resist the
tenptations to intervene quickly, despite the intensity
of political pressure, because these interventions,

t hese pressures can backfire and sl ow t he adj ust nent
that you so urgently need during a disruption.

In conclusion, let nme say, we will have future
di sruptions. W have a system an international energy
system for energy security that was devel oped in the
1970s and refined since then. W need to nake two big
changes. W need to bring China and India into it

because of that gl obal growth dinmension, and we need to
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pay attention to infrastructure and we need to pay
attention to the supply chain.

In this period now with high prices, there is a
sense of vulnerability, because markets are tight,
al t hough not as tight as they were in 2004 and 2005.
2004 and 2005, they were tighter than they were on the
eve of the 1973 crisis, but oil prices have |ess
| everage over the econony.

We have had good growth, which would not have
been expected necessarily a couple of years ago. There
is alot of geopolitical risk out there, and wll
continue to be. W have seen it with Iran. Iran
probably in the two weeks after they took the prisoners
of the British sailors and Marines, plus sone changes in
the U S. gasoline market, tightness as the spring
approaches and sumer, Iran probably nade an extra $200
mllion because of price going up during those two
weeks. And there probably will be nore crisis with
Iran, or with other countries.

| want to stress that there is risk there, and
that is why it is very inportant to have this conference
and to be thinking about these questions.

But as a final point, will these narket
conditions last forever? W can point to the China

factor, which is a very powerful factor on all comodity
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mar kets, and will be followed by the India factor, and
that that is sonething that is going to be a very major
part of the overall global equation for sone tine.
Sonmething | do not agree with, which is this
kind of spirit now of the end of technol ogy, that this
tinme it is over. | have heard that before. W heard
Secretary Bodman so effectively tal k about the drivers
of technol ogi cal change in the energy picture. But
there is this sense, too, that people feel markets wll
not respond. But when | | ook out and see what | have
called the "Great Bubbling”, all of the effort that
Secretary Bodman spoke about, in terns of new
technol ogy, all along the energy spectrum | think that
that will have nore of an inpact. Shirley Jackson wl|
be speaking about it in her remarks and it is something
that she has focused on. That is a very hopeful sign.
So, when people say we are where we are and
mar kets are not responding and we are in an era of
per mmnent shortage, | think of two things: | think of
hi story, the history that I have just outlined. And |
t hi nk about how markets work. And so when peopl e say
mar kets will not respond, | wonder.
Thank you.
MR GASKINS: Now we have tinme for sone

guestions specifically to Dan. As the noderator, | want
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to ask himthe first one, and that is --

MR YERG@ N | thought | could sit down.

MR. GASKINS: You can stand there or you can sit
down.

My question is, given your historic perspective,
how woul d you eval uate the various governnent policies
that we now have towards corn-based ethanol? Do you
think that this is a programthat nakes sense in terns
of the history?

MR YERAN Is that a | eading question?

MR. GASKINS: No, | would not say that, it is
just an honest questi on.

MR. YERA@ N. Ckay, okay. Well, it turns out
there is a long history here, too, a nuch |longer history
than I think people know. | think you know very well it
is driven by a nunber of different inperatives. At the

end of the day, ethanol has replaced NTBE in the

gasoline pool, and | think that we will get up to about
10 percent of gasoline comng formcorn -- based
ethanol. But there are very definite l[imts in terns of

corn- based et hanol

You see it with livestock growers and dairy
farmers, you see it in the tortilla crisis in Mxico.
And so, the boundaries are there. Markets respond

sonetimes faster than you think, and we are getting a

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

42

pretty fast response on ethanol, corn-based ethanol, and
| think getting up to the limts. W can sort of see
about 10 percent of the gasoline pool is probably about
as far as we can get. Maybe about a million barrels a
day.

One hears ethanol described in terns of billions
of gallons a year, and | would urge, to get it into a

conparative framework, to divide by 365 and 42 to get it

into amllion barrels a day, to kind of see the inpact,
and we are probably, what, this year we will have, maybe
half a mllion barrels of day of ethanol in the pool.

But there is absolutely no definite limt there, and as
with other things that happen with markets, it may be
com ng faster than m ght be thought.

DR JACKSON: Dan, as usual, excellent renarks.
Can markets thensel ves help to restrain or mtigate
geopolitical risk?

MR. YERA@ N. The question is, can markets
t hensel ves help to restrain or mtigate geopolitical
risk. | think so. | think if they are large, flexible
liquid markets, that can absorb the body blow, and then
adjust toit, yes. |If nmarkets are nore bal kani zed,
there is less flexibility, nmore rigidity, it is harder
for themto adjust.

It is a question, we will need to ask, as the
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LNG nmar ket grows | arger, and as we go -- although
tal ki ng about energy independence -- frominporting
about 3 percent of our natural gas demand in the form of
LNG to maybe 25 percent by 2020. That will be a
guestion that we will have to ask. But | would say the
flexibility of markets, the ability to nove supplies
around with ease, if you are going to be part of globa
mar kets, is part of the insurance policy of those

mar ket s.

AUDI ENCE MEMBER: Dan, one of the interesting
phenonena that has taken place over the | ast coupl e of
years is an attenpt, both by the Congress, the so-called
NOPEC, and al so these various court cases that kind of
extend the U.S. antitrust philosophy of views towards
sovereign countries to go after OPEC or various
entities, and | amjust wondering whether you have given
any thought to what the inplications of these things
they are attenpting to do are.

MR YERGN | think the relations and the
i nportance of the relationships with exporting countries
that are part of this global market is sonething
inmportant. The quality of our relations with those
countries is also part of our energy security. It is a
part of our overall fornmulations. And | think the

courts have ruled that these are sovereign countries,
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and therefore, you cannot apply this in an
extraterritorial fashion.

| think it is conplex to, at one tinme, be
pursuing these issues in courts, and at the other tine,
aski ng these countries to invest, expand capacity, open
the door to further investnent. So, | think these kind
of initiatives really do have to be seen in the context
of the overall relationship. There is a reason for
sovereign imunity because of conplexity of the overal
rel ati onship.

I n the back?

MR SLOCUM Hi, M. Yergin, | am Tyson Sl ocum
Director of the Energy Programat Public Ctizen. You
indicated that the problemin California was an issue of
supply and dermand and that had only California
|iberalized the retail sector as they did the whol esal e
sector, then | think the crisis would not have happened.

MR YERG@N Well, that is only part of what |
sai d.

MR SLOCUM Well, the Cty of San D ego
actually was fully exposed to the whol esal e market for
several nonths, and so, if you had a whol esal e
i beralization of the retail market and you had the
mani pul ati on of the whol esal e market by conpanies like

Enron, that were intentionally taking power plants
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off-line, do you think that is an adequate pass-through
in a functioning market?

MR YERGAN Wll, as | said, | think that you
should start with supply and demand, which is a state
when you have your electricity demand grow by al nost 25
percent, no new capacity, you cannot build plants and no
price signals to encourage the construction of plants,
very difficult to site plants. Therefore, the strategy
isrely on the rest of the west to solve your problens,
and then the clinmate intervenes and you have a drought,
you are going to have a problem

So, | think people extrapolate fromwhat is
happening at that particular tinme, and in 1994, there
was a sense of recession, and no one really thought very
much that there would be the very rapid grow h.

Yes, sir?

MR. GRAMLICH. Rob Gramich, American Wnd
Energy Association. | wonder if you agree with the view
| have heard Thomas Friedman express, the New York Tines
columist, that the denocratic novenents gl obally nove
sort of in a negative correlation, | guess, to oi
prices, and so, now we are seeing higher oil prices, we
are seeing reverses fromthe denocratic novenents in
pl aces |i ke Russia and other countries.

MR. YERA@ N. There are many factors that go into

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

46

that. | think you can | ook at other parts of the world
as well. There is an econom c cost to high prices,
there is also a geopolitical cost, and I think we are
seeing that geopolitical cost. W do not have to | ook
only to the eastern hem sphere, we can look to the

west ern hem sphere and see that.

There is quite a spectrum anong countries that
are exporters of oil and gas, and so, | find it alittle
hard to generalize, just as | find it hard to generali ze
about national oil conpanies, which people are doing,
because it is a whole spectrum But, |ook at Iran.
lran made $19 billion fromoil exports in 2002; in 2006,
t hey nade about $60 billion. Cdearly what happens wth
prices affects their international posture.

AUDI ENCE MEMBER: Just picking up on that
guestion, and this is not a political question, but an
econonmi ¢ question, a lot of focus obviously on the war
inlrag, and withdrawal and w thdrawal dates, et cetera.
Can you tell us your view fromthe perspective of the
oil markets, the inpact of the present war in lraq, the
i mpact of potential withdrawals in the very near future,
mlitary withdrawal s, and what that all neans for world
oi | markets.

MR YERG@N Well, |I have not |ooked in a few

weeks, but | believe Iraq's output is, and maybe
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sonebody in the roomknows, it is still below what it
was - -

MR LUFT: 2. 2.

MR YERG@N 2.2. Its output and its exports
are 1.9, sonmething |ike that.

MR LUFT: Yes, exports, 2.2.

MR. YERA@ N. So, there were expectations in sone
circles that Irag would be six mllion barrels a day,
you know, very high nunbers, and | think even if there
was security there and | arge scale investnent, there are
long lead tinmes there. And sonme of the fields have been
damaged over many years and woul d need to maybe even
have their output brought down before they can be
brought back agai n.

So, Irag is not on the side lines, but its
reserve position is nuch greater than its position in
t he mar ket pl ace.

AUDI ENCE MEMBER: So, does that argue that
really would not be, froman oil perspective, an
i nternational market perspective significance?

MR. YERG@ N. There would be great interest once
one could invest with security and put one's people in
with security, and I think you woul d see conpani es from
all over the world, in very interesting groupings,

comng in together to try and devel op that.
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| think the Iraqis are advancing in terns of
their oil law, but they will be wanting the sane kind of
terms that other countries want as well and are seeking.

So, | just think you are not likely to see a
qui ck spurt in output, you m ght see sone increase, but
it really needs a five or six or seven-year investnent
time horizon to start to achieve a kind of potenti al
that it has not achieved really for many, many years.

AUDI ENCE MEMBER: And if | could follow up,
there is no significant inpact on the flip side? |If
let's say we withdrew and the security situation got
worse and that affected the oil fields, would that have
any i npact?

MR YERGAN Inlraq -- and Gal maybe wil |
address this -- if there was a chaotic situation and
out put went down, that would be reflected in the nmarket.
There are several things you could point to.

If you are saying what is on the agenda to
watch, it is Irag, Iran, N geria, and of course, what
happens with hurricanes. Those would be what woul d be
anong the top risks.

MR. GASKINS: Take one nore question.

MR. GOLDBERG. If you fast forward 20 years from
now, are we going to be facing a natural gas OPEC?

MR YERG@ N That's in today's news. You do not
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have to | ook out 20 years from now, and naybe we w ||
get into nore discussion. | think it is a
different market. | think you will have, in one way or
anot her, an association of gas exporters. They already
have it. It is inevitable that they will do it.

One thing that is different between LNG and the

oil market is that LNGis a very capital intensive

business. Qut of, let's say, a $6 billion investnent
over $5 billion would really be in the upstreamand in
the tankers. And, so, | think that creates a constraint

of its own.

Al so, you have a | ot of pipeline gas around the
world. So, | have trouble envisioning an OPEC- i ke
structure, but | think the gas exporters, as we nove
towards gl obal prices, they will all be paying attention
to what their conpetitors are offering.

One thing that is also worth noting, you may
have seen, | think it is in today's paper, the story
that windfall profits are kind of dissipating that were
much tal ked about, and again, this is kind of how things
respond, which has gotten much | ess attention, and this
is affecting oil along with everything else, is that
whil e prices have gone up, costs have gone up
dramatically, too, to develop an oil and gas field, a

maj or project today. W at CERA and IHS have created a

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

50

new i ndex, and those costs are 64 percent over the | ast
30 nonths. So, | think that the timng of LNG

devel opnments and many ot her things are affected by these
i ncreases which reflect a tightness and a shortage of
peopl e and equi pnent, and which will also take sone tine
to respond and bring forth those kind of new supplies.
So, thank you.

MR GASKINS: | think that the last two
guestions are a good segue into Gal's presentation. So,
Gal Luft.

MR. LUFT: Good norning, everybody. Thank you
again for this production. Wen you talk about history
and the relevancy to the future, it seenms that nothing
is really changing. | renenber just before the invasion
of Iraq, conparing the newspapers back in 2002 and ' 03
to those of 1916, and the sane questions of who is going
to control Kirkuk and Mosul, and now you read the
newspapers today, threats against oil shipnents in the
Strait of Hormuz and resource nationalism and it nakes
you think that things do not really change that nuch
particularly when it conmes to oil, because as long as we
are dependent on oil to the degree that we are, and we
will be dependent for a very long tinme, we will be
i nterconnected with the peculiarities of the Mddle

East .
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| know that a | ot of people have invested a | ot
of efforts to pacify this region and to nake it nore
stabl e and nore secure, trying all kind of nethods. Al
of themreally canme to sone very poor results, and we
are today then experiencing in Mddle East that -- | do
not think anybody coul d nmake the argunment that the
M ddl e East today is nore stable, nore secure, nore
hopeful than it used to be.

So, to me, perhaps the nmain |lesson that | could
draw fromthe 1970s is that we need to al nost factor in,
into our future calculation, that the Mddle East wll
continue to be a problematic area. | think that
particularly in the past five years, and there is no
guestion that our relations with the Muslimworld today
| eave much to be desired, that really have an inpact on
energy, our energy behavior, energy needs, because by
the end of the day, alnost 75 percent of the world oi
reserves are in the hands of Muslins, and that is not
going to change as |long as we are dependent on oil.

Now, the M ddle East and the Muslimworld are
changi ng, and | am being asked all the tinme, you know,
what does it nean, for exanple, for the world after the
energy market, that the Sunnis and the Shiites are
killing each other and they do not |ike each other and

all these divides that we see happening? There is a
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subtext there as well, and even though Sunnis are the
majority and Shiites are only about, what, 15 percent of
the Muslimworld, if you zoominto the Mddle East, you
see that -- or to the areas of the Muslimworld which
really matters, which is the Persian Gulf, you see that
the Shiites are 75 percent of the popul ation.

Furthernore, if you look at the control over
reserves, or, in other words, you see the places in the
world with Shiites actually happen to live, they live on
top of 45 percent of the world's oil reserves. So, al
t hese things that happen geopolitically are inportant,
and the subtext here, when you have a grow ng divide
bet ween Sunnis and Shiites and a Shiite order is
threatening to chall enge what we call the Sunni order,
there is an econom c subtext there, and we need to
understand that this subtext will have sone inpact on us
as wel | .

One other thing I think that has happened since
the 1970s is that energy producers have sort of gotten a
taste of their own nedicine in the sense that they | ost
their appetite to use the oil weapon the way that they
did in 1973 and 1974, which was with the exception of
Russia's | atest ganbit, we did not see any attenpt since
1973 to use the oil weapon in a way that it was used in

the formof an enmbargo, a prol onged enbargo. Even
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t hough there were sone very nasty things happening in
the Mddl e East, 1973 was not the |ast Arab-Ilsraeli war.
There was an invasion of Lebanon; there was an

i nfantada; there were all kinds of some very tense
nmonments, and yet we did not see any attenpt by Arab
countries to re-use the oil weapon.

Now, what does it nmean for the future, | am not
so sure, because energy markets are all unfortunately
not free markets, and unfortunately, when we tal k about
the ol d seven sisters, you know, today we know that they
are the seven dwarfs, and the real players in the oi
mar ket are the governnents, and governnents have this
nasty tendency, as Barbara Tuchman very el oquently wote
about, have a tendency to act against their own
self-interests sonetines, including our own U S.
Government fromtinme to tinme, but that is something that
we need to sort of alnobst take as a given, that from
time to tine, countries may decide to do things that we
| ook at it and say, "How could they be so stupid?”

Even if they do this, | think that the
inplications for the oil market will not be as
catastrophic as they were before, particularly because
countries that sell oil need oil revenues, and they are
heavi | y dependent on these revenues to sustain a very

| arge body of very fast-grow ng popul ation.
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VWhat | am nuch nore worried about is the
energence of a new cast of characters that are begi nning
to play a nore inportant role in gl obal energy markets,
and these are the non-state actors. These are the
characters that did not exist back in 1973. |In 1973, we
had a bunch of governnents that sat on the spigot, and
t hey decided that froma certain point, there would be
| ess supply, and they did it, and if they kept it going
for a while and then they resuned production, and that
was all history.

What we are seeing today is sonewhat a very
di fferent phenonena, and Dan Yergin just raised the
issue of Iragq. | want to tell you that one of the
reasons that Iraq is not producing the 5 or 6 mllion
barrels of oil -- and there is no real reason why they
shoul dn't, because Iraq, after all, sits on a huge pile
of conventional crude, there is no problem of reserve,
nost of the country has not even been explored -- but
the reason that we see such poor perfornmance com ng out
of Iraq is because we have had a sustai ned canpai gn of
sabot age agai nst the country's production facilities,
pi peline, refineries, and punping stations, you nane it
in an attenpt to nmake sure that two things do not happen
to them

Nunber one, that the country does not attract
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i nvestnment, and wi thout investnment you cannot really do
anyt hi ng; and nunber two, to nmake sure that production
is kept low so that oil prices continue to remain high
What |'mreferring to is the tendency of the Jihadi st
nmovenent today to | ook nore and nore into using econonic
tools, what they view as econom c tools, to advance
t hei r agenda.

| "' m sayi ng that based on hundreds of
comuni cations that we have intercepted from Ji hadi st
website, from bin Laden, Abu Miusab Al -Zargawi, you nane
it, all of the menbership of the Jihadist novenent
tal king day and ni ght about the fact that part of the
strategy to prevail in what they see as the war agai nst
us, against the west, is to use what they call economc
Ji had, and the notion of econom c Jihad basically says
that if you want to bring down a super power, you go
after its econony.

Now, one of the things that they tried to do on
9/11 is to fly planes into econom c targets. That
beconmes very difficult today with our security, with the
INS and the FBlI and everything that we have done since
9/ 11, but what is very easy to do is to go after oi
targets. All you have to do is just pack a few pounds
of expl osives and get a few canels and go to sonewhere,

sonme pipeline out there, and blow it up, and then you
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see the next thing, you have oil prices go up, and you
get sort of instant gratification.

When we | ooked at the world market, | think it
was end of 2005 -- or just beginning of 2006, sorry, and
we | ooked at how nmuch oil is actually being |lost as a
result of politically notivated sabotage? These are not
thefts; these are not things that happen in Africa when
sonebody goes and steals a few barrels of oil just to
sell it on the black market. This is politically
not i vat ed sabot age.

The nunbers then were at tinmes edging on 1
mllion barrels a day, as in 1 mllion barrels a day
that was |ost fromthe nmarket, because people who were
politically notivated nmade sure that this oil would not
reach the global market. It served themvery well in
the sense that it drives all the prices up, so when oi
prices go up, nore noney flows to a governnent or
countries where you have a |arge constituency that
support the Ji hadi st causes, and then the noney sort of
filters down their way, and nore inportant, the west is
getting weaker and poorer, and our econony is bl eeding.

Now, | amsaying this is not a fringe phenonena,
and it is sonething that we can |ive with today, but I
want to take you to one of those nonents in history that

the world could have held its breath, and that was in
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February of 2006. 1In one week in February of 2006, the
week started with a declaration of war in the Niger
Delta by a group called MEND, the Movenent For

Emanci pation of the N ger Delta, took about 200, 000
barrels off the market, a series of attacks, ki dnapping,
et cetera, and that was the begi nning of the week.

Two days later, there was an attack on the
al - Askari Mosque in Iraq, the Gol den Donme Mosque, which
is arguably one of the nost holiest of places for the
Shiites, and the thought at the nonent was that this is
going to spark a civil war in Irag, and even the 2 or 2
and a half mllion barrels that Irag is produci ng m ght
di sappear fromthe market.

Then happened sonething very interesting, which
| believe was not coincidental, the choice of the date
that it happened, because it happened a day after the
attack on the nosque in Samarra. Two suicide trucks
drove into Abgaiq, a processing facility in Saudi
Arabia, in an attenpt to damage the facility, and Abgaiq
is one of the largest processing facility or the |argest
processing facility in the world. It is a strategic
| ocation in Saudi Arabia, and Saudi Arabia is the source
of our spare capacity. It is an inportant producer, and
i f sonething bad happens there, it affects the entire

mar ket .
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Now, why am | so interested in this case? Not
because of the fact that there was a terror attack
against an oil installation; it happens all the tinme. |

aminterested in this case because these were actual

sui ci de bonbers. These were people who were willing to
sacrifice their lives -- not to kill westerners, not to
kill Saudis -- they were willing to sacrifice their

lives to take oil off the market. These were econom c
Ji hadi sts, these were oil kam kazes, who were willing to
do sonething that we cannot even understand for an
econom ¢ notivation

Now, we were very |lucky that week, but what
woul d have happened if we had had a successful attack
agai nst a place |ike Abgaiq or Rastinora or any of the
big facility in the Gulf? Wat would have happened
instead if one of those Boeing 747s that crashed into
the Wirld Trade Center, we woul d have had today a Boei ng
747 crashing, taking off Dubai or, | don't know, one of
the near airports, and crashing into Rastinora, for
exanpl e?

That tells us that we are dealing with a very
different type of threats. It is no |longer the
governnent actors as nuch as the non-state actors that
are calling the shots today, and it is true for the oi

market, it is true for anything else, it is true for,
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you know, a guy |like Hassan Asnala, you can make -- or
Gsanma bin Laden, you can nake the case that they are
maki ng M ddl e East policy nore than the King of Saudi
Arabia or Hosni Mibarak or Oyo El-Dorm d or even Ceorge
Bush.

That is sonething that we need to realize is
going to be with us as long as the notivation is there,
and we need to find ways to protect ourselves in the
sense that we create alternative liquidity nechanisns to
t hose that we have today, and we have not done that,
with the exception of the United States has built itself
a pretty robust strategic petroleumreserve, which is
one of the good | essons of the 1970s that we have sone
cushion in case sonethi ng happens, but the rest of the
worl d needs to follow suit.

| nean, it is not enough that we have the
reserve if the rest of the world -- particularly in the
devel opi ng countries. | nean, we often forget about the
devel opi ng countries, they are the ones that are
suffering the nost when sonething bad happens in the oi
mar ket, and many of those devel oping countries stil
have debts that go back to the 1970s that they have not
recovered from

We need to realize that we have sone

responsibility in building this kind of liquidity

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

60

mechani sm and we cannot only | ook out for ourselves.
You know, | appl aud President Bush for saying that he
wants to double the strategic petrol eumreserve and
increase it fromits current 700 mllion barrels to
about 1 and a half billion barrels in about 20 years,
but what | need to hear nore is how do you see things
work for the rest -- are we going to use this reserve to
hel p Ni caragua or other countries in our nei ghborhood?
Are we going to -- howis it going to work? And this
whol e notion of global responsibilities |I think is what
we need to see nore of, in the sense of it is one thing
that we need to protect ourselves, but we need to al so
remenber that we have a role in stabilizing globa
markets as wel | .

What probably we will see is that as countries
take note, they will see that, well, you know, nobody
wants to be underinsured, and nore and nore countries
will invest in their own strategic reserves and begin to
buy oil and put it in the ground, and hence, creating
additional dermand in a nmarket that is already quite
tight. China is beginning to do it; India is beginning
to do it; the Japanese are expandi ng; the Europeans;
everybody is now getting quite nervous. Now, it does
not look Iike a lot of oil, but when it adds up, when

each country buys a little bit of oil to stick it
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underground, it adds up to quite a |ot.

There are things that we need to do other than
that to increase our ability to sustain the kind of
shocks, because, you know, it is not that shocks are
going to stop our way of life. There is always a cost
to these things, but you need to have a certain |evel of
stability, and you need to have also an ability to
sustain what we call the American way of life, which is
so heavily dependent on oil. | nean, if you think about
your carrots and your cucunbers and your food,
everything is so energy-intensive. You know, any food
itemon the table travels about over a thousand mles,
usi ng petrol eum

One of the things that really amazes ne that we
failed to do since the 1970s, if you |l ook at our
el ectricity sector, one of our great achievenments is
that we al nbst do not produce electricity fromoi
today. We did in the 1970s. So, when Jinmmy Carter
said, you know, wear a sweater or turn off your air
conditioner, it really nade sense. You saved oil. |If
you saved electricity, you saved oil. This is over. W
have willed the power sector for oil.

Therefore, by the way, a | ot of people, when
they tal k about, "Oh, we need to reduce our dependence

on oil, and, therefore, we need to build nore sol ar
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panels or wind turbine,” this is nonsense. These things
have nothing to do with oil today, totally separate. |If
you want to displace coal, that's a good idea; if you
want to displace gas, that's a good idea, but solar and
wind and all these things that are tal ked about are very
nice, but not in the context of oil, even if, by the
way, we nove to electric cars.

So, the inmportant thing is that what we do today
is to begin to nove to a transportation sector that is
|l ess oil-intensive, and if we produce cars today that
can only run on gasoline, which is exactly the cars that
we are putting on the road today, and assum ng that the
car today that conmes on the road and will stay on the
road for about 17 years, that is an average life cycle
of an American car, that neans that we are | ocking
ourselves to petroleumfor the next 17 years.

So, the single nost inportant thing I think we
need to do is to make sure that the cars that we put on
the road today have a capability of running on sonething
ot her than gasoline. Gasoline, too, diesel, too, but
al so sonething el se. Watever that sonething else is, |
do not care. It could be ethanol, it could be nethanol,
it could be electricity, it could be bio-diesel, but if
we continue to sustain a system nmaintain a systemin

which the only transportation fuel that can play in the
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mar ket pl ace i s gasoline, we are preparing ourselves --
we are going face a major problemin the future.

| think that fuel choice is sonething that is
very much in line with the Arerican thinking, and it is
sonmething very much in line with the values that the
Federal Trade Commi ssion is trying to pronote, which is
conpetition. It opens the door to conpetition. Today,
the transportation sector is a nonopolistic sector,
because there is only one cormodity, one beverage that
can feed all the cars, and that needs to change.

Thank you.

MR. GASKINS: W have tine for sone questions.

AUDI ENCE MEMBER: | was wondering, | have been
surprised that | have not seen in the papers since the
| rani ans ki dnapped those sailors that perhaps the
reason -- | have been a little surprised that | have not
seen in the papers that sonebody's suggesting that the
| rani ans ki dnapped the sailors in order to raise the oi
price a few bucks. | was wondering what you think about
that. It sounds |like you would think that m ght be
behind their doing it.

MR. LUFT: | cannot explain the Iranians
behavior. | think it was not for that reason. | think
it was maybe nore of a way to test the resolve of the

west . It is nore of a test ball oon. | do not think
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that they did it for econom c reasons, another half a
billion dollars or quarter of a billion dollars. That
is not going to nmake Hammadi Aj ad happy, but | think
that they really needed to see if we are -- if west as
is resolved as it is, as tough as it is. | think that
they pretty much | earned that we are not interested in
the fight, and there will be a foll ow up.

MR. GASKINS: O her questions? Yes, one nore.

MR SLOCUM Hi. First, | think it is critica
to have nore vehicles run on alternatives. Do you think
the market will be able to inplenent the infrastructure
necessary to provide those alternatives? And what do
you t hink about increasing fuel econony standards as
anot her goal ?

MR LUFT: |I'mnot so sure what is the
infrastructure requirenment for a flex-fuel car or to
retrofit a punp to serve alternative fuel. It is
sonet hing that has been going on. GO conpani es have
been retrofitting their punps. They have done it
several tines for even when they nove fromone fuel to
anot her.

Electricity, for exanple, plug-in hybrids,
certainly do not require nuch of an infrastructure. So,
the infrastructure challenge is only a challenge if you

tal k about things |ike hydrogen, which I am not
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particularly a fan of, but other than that, as we can
see in other countries that have introduced al cohol
fuels, China is now setting aside an al cohol standard;
they are doing nethanol. Here in this country, we are
nore interested in ethanol, but whatever you decide to
do, a punp is a punp. To retrofit a punp, it costs you
about $20,000. This is sonmething that can be easily

of fset through sonme tax credits if the Governnent wants
to help, but even without that, it can happen once you
have the nmarket beginning to build up.

The problemis that you need the cars. Al
those things will follow once you have the chicken. The
chicken is the cars. The cars need to be able -- once
you have enough cars out there, there will be people
that will say, "Okay, | have mllions of cars that can
run on net hanol or ethanol. Wy not build a plant? Wy
not --" and then the gas station owner will say, "Ckay,
| can retrofit a few punps here so | can serve the
fuel ."

But if we do not have the cars, if we do not
have the flex-fuel mandate, then everything that we are
tal king about will be theoretical. You know, the
Secretary of Energy can invest as nuch noney, but -- in
selling losic ethanol and all this, but if you do not

have people that can buy it and use it, it will not
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anount to anything. W do not want to be in a situation
where we master a technology to produce a fuel and then
we wait 15 years for the cars to cone.

CAFE shoul d be part of the equation, but | am
not very clear whether the efficiency gains are really
there and whether the politics for CAFE is really here.
As you know, there are sone severe opponents of this
approach in Congress. The head of the Energy Committee
in Congress is very opposed to it. | think that there
is alot of talk about it. | do not see nuch progress
when it comes to a CAFE standard in the com ng Congress.

MR. GASKINS: Thank you. | think we are --
Doug, do you want to talk to us about future energy
prices?

MR. ARENT: Thank you for inviting ne. It is a
pl easure to be here, and thank you for bearing with us
through the first nmorning. | think these are the first
slides that you are going to see of the first few days,
so hopefully they are of interest, and we will go
through themrelatively quickly so that there is tine
for QRA.

| amgoing to take a slightly different bent and
t hi nk about both the drivers as well as maybe a bit
| onger termhistory. So, let nme wal k through this.

| am at the National Renewabl e Energy
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Laboratory. W are one of the Departnent of Energy's
federally funded research and devel opnent centers, based
in Golden, Colorado, and | |ead the analytic group there
t hat | ooks at techno-economcs, for |ack of a better
term

| think we heard about the enornous chal |l enges
of the energy sector this norning, both fromthe
Chai rman and the Secretary. This slide nerely
articulates that in a cartoon where | have tried to
capture the three principal drivers that the Secretary,
in particular, tal ked about this norning: energy
security, productivity, and environnmental inpact.

| think historically, when we think back -- and
| will challenge you to work through this for the next
three days -- that we have tended to derive policy and
t hi nk about particularly one of the stools of this
triangle, one of the legs of this triangle, and not al
three of them | think our challenge today is to
recogni ze that we need to find solutions that provide a
better bal ance and need to address each of these three
drivers and not one solely, and certainly not one at the
expense of another one. Cearly the piece of
uncertainty and ri sk we heard about this norning, and
that is clearly the driver here, is that we will need

private investnent and significant anpounts of it to
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address the energy demands of the future.

Let nme just put up two charts to think about how
| arge that challenge is, and I |ike to put up nunbers
because | tend to cone froma quant group, and we are a
bunch of analysts. So, this just is providing alittle
bit | onger historical perspective, not quite from 1970,
but back from 1850, and it is gl obal energy consunption
in exajoul es per year, and you can see that we have
actually grown by about an order of nagnitude --
actually nore than an order of magnitude -- up through
2000, where this chart stops, and it keeps grow ng from
there, and it is about 450 exajoul es per year, and you
can see the breakdown in ternms of gas, oil, nuclear,
hydro and bi omass.

Maybe nore interestingly is to take a | ook at
| east one future scenario, and there are many of these,
and "many" meani ng probably 100 or nore. Many of them
have different sets of assunptions that go into them
and so ny gui dance, at |east for nyself when |I | ook at
these, is to ask the critical questions, what were the
assunptions that went into this output?

So, this one in particular comes froml'Ill cal
it a pragmatic econom ¢ approach from Exxon/ Mobil. They
talk about this in their public presentations, and |

just show this as one exanple. It is the conbination of
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popul ati on growth, and here you can see both OECD and
non- CECD; along with GDP grow h, and you can, again, see
t hat broken down in ternms of CECD, non-CECD; and then
the total, which is at the top, 2.8 percent, and that is
per year going forward. You can see that that is
actually quite exponential if you | ook at the graph.

Then what does that nean for energy demand?
They have translated all this into mllion barrels of
oil per day, and if you translate that into exajoules,
you are actually | ooking at sonething |like a doubling of
gl obal energy demand between now and 2030. It could be
80 percent; it could be 100 percent. Again, it depends
on the assunptions that are going there.

The point here is that the challenge is
enornous, and it is not all donestic. |In fact, nost of
the gromh in energy demand is in non-CECD countries.

Now, nedia tean? Sonebody fromthe nedia team
her e?

(Pause in the proceedings.)

MR. ARENT: Let ne talk to you a little bit
about the -- | want to take an exanple of the U S.
el ectricity capacity additions -- and naybe sone of you
have these slides, | amnot sure -- but | have got a
graph together of |ooking at from 1950 through at |east

early 2004-2005, and the interesting part here -- and

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

70

you are going to spend a lot of time |ooking at the

el ectricity sector -- is when you | ook at the history of
coal plant additions, natural gas, nuclear, and, in
fact, even if you look at alternative energies |ike w nd
and solar, et cetera, the graph, | think the first
take-away is that it is not very snoboth. 1In the 50s, a
| ot of coal was built, sone gas; in the 70s, continuing
coal, sone gas, and a fair amount of our first nuclear
plants were all built up.

There was actually then an interesting | aw put
in called the Power Plant and Industrial Fuels Act.
Maybe some of those with the graying hair renenber that,
in 1978. It basically elimnated the ability to approve
power plants that were fuel ed by petrol eum and nat ur al
gas. So, you then see a conmensurate decline
particularly in natural gas, petroleum we heard about
al ready, and that conti nues.

Then you have ot her such regul ation and acts
like the Clean Air Act and how that inpacted coal,
particularly, you know, around 1980, and that decrease,
pretty significantly all the way through in terns of
annual average capacity additions, through to |last year,
or a couple of years ago, and now you start to see many
nore coal plants on the books than were previously in

the | ast coupl e of decades.
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Nat ural gas, on the other hand, having gone
through a very | ow period of capacity expansion,
essentially went through the roof, and many of you wl|
remenber this, back in 2000, this was a conbi nation of
both a change in the production in -- and the Power
Plant and Industrial Fuels Act, as well as PURPA, which
| have not nentioned yet, but | will, sonme conbi ned
cycle efficiency inprovenents, clearly driven by --
perhaps nostly fromthe aeronautics industry, and then
deregul ation really noving forward.

In 2002, 63 gigawatts of natural gas plants were
added to the U. S. marketplace. Regretfully, a couple of

years |l ater, nost of those sat idle, but it is a pretty

telling picture, and it -- | guess the take-away there
is that policies actually do enable markets -- sonetines
you might call themdrive markets -- and so one needs to

think very carefully about that.

Today, just to keep it in perspective -- and |
know you will go through this in sone detail -- coa
provi des about 50 percent of our electric power; gas, 19
percent; nuclear, 19 percent; hydro, 6 and a half
percent; other renewables |ike wind and sol ar and
bi omass, about 2.5 percent; and oil, remarkably,
petrol eum products, still 3 percent.

In fact, if you | ook at the nunber of plants --
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and these are ElIA statistics -- petroleum power plants
are nunber two. There are still 3,750 of themin our
base. They are not used very nmuch. Most of the tine
they are used only as peaking plants. That is because
they have pretty severe restrictions on their em ssions,
and the conpani es have to pay pretty severe penalties
when they use themand emit. The nunber one, of course,
is natural gas; there are a nunber of hydro plants; and
t hen, of course, coal

More interesting, late last night, sitting down
t hi nki ng about what is on the books com ng forward,
interestingly -- and | do not have this graph up here --
but natural gas plants actually planned natural gas, and
that does not nmean they will actually come online, are
actually going to continue pretty severely in the ten to
20 gigawatt-per-year range, at |east according to EIA
statistics, and, in fact, if you |l ook at the next couple
of years, you will see very little coal, but coal three
and four and five years out will grow substantially, and
that has very significant inplications, both in terns of
donmestic supply, in terns of pricing, and in ternms of
em Ssi ons.

Now, | have three graphs that | really want to
show you because they are really significant, and they

all come down to the bottomline of we are really bad at
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predicting the future. So, the point there is that when
we make policy, when we think about policy, when we
t hi nk about regulation in the nmarketplace, one, | think
we need to understand and talk to our coll eagues who
really do pay attention to history, because there is a
| ot of lessons in that history and a | ot of know edge.
Two, what we think we m ght know about future forecasts
of pricing, regulation, investnent environnments, | think
we need to be -- how should we say -- w se enough to
second- guess ourselves and to really think, what are the
mtigation factors and the mtigation angles that we
need to think through in terns of alternative future
scenari 0s?

She is working hard at this, so hold on one
second. Are you ready? Thank you. Here we go, great.

Here is the graphic that went along with ny
description. | amagoing to glance through it real fast
because we need to nove on in tinme, but you can see this
on the website; it is also up on our website. Here is
one of those forecasts. This is the 2003 dollars per
barrel of oil, and you can see the EIA forecast there on
the black |ines by year, and principally what you see is
that we are not very good at forecasting oil prices.

Let nme repeat this for you, because it is not

unfam liar territory, gas prices were probably -- we are
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not very good at predicting those either, and, in fact,
that red line here, and al so down on the oil graph,
stopped in 2003, | would have to regraph this to deal
with the current spikes well past $10 per MCF, and |
have not done that yet. So, just take this. This is
just the nessage and not the detail of current work.

Coal pricing, interestingly, is also not very
good, particularly back fromthe 1980s through, we are
maybe a little bit better these days, but you can see
that the graph is starting to inch upward, and | think
that there is a lot of new demand on the coal market,
and you are going to see sone discrepanci es between what
we think we know and our future scenarios and what the
real pricing is.

So, what is the nessage there? And | want to
turn a little bit fromto renewabl es, because | cone
froma renewabl e energy lab, so | knowa little bit
about it. | would ask you to just stare at the screen
for a second and | amgoing to build a slide with
different density. This is a national map of the
average sol ar energy resource, which is inpinging upon
the U S. Dark is a higher resource, i.e., nore sun hits
it. You can see that is pretty obvious in the
Sout hwest .

Let nme build on this. Concentrating sol ar
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power, that is what CSP stands for, so that is the
direct normal radiation fromthe sunshine, sonething
that glares at you when you drive. Here is w nd, and
that is a general map, not a detailed map, and there are
many details here that we are just glancing over here.
Then there is biomass, which, of course, has grown
pretty ubiquitously around the country, and then there

i s geothermal .

So, the point of this is that we are well
endowed with alternative energy sources across the
nation. They change from place to place, and you have
to ook at the details there, but | thought that m ght
be of interest to folks who do not | ook at pretty
colored maps all the tine.

The other interesting part on the alternative
fuels side is to |look at the cost trends, and these are
sonme graphs that our organization has put out, and these
are general historic trends, not specifics. This is in
| evel i zed cost of energy in cents per kilowatt hour,
and, again, this is for the power sector alone. These
are the general trends for w nd, photo-voltaics,
geot hermal , solar thermal, and biomass, and you can see
that the key take-away nessage here is that all of these
technol ogi es are what you would call on very steep

| earning curves, and quite interestingly, if you conpare
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themto both natural gas and coal and nucl ear, those

| earni ng curves are what you woul d consider to be very
mature; i.e., those technol ogy costs on the margi n have
been flat or increasing over a length of tinme, and |

ref erence back to sone El A docunents on that one.

The interesting part, maybe reflecting back to
Secretary Bodman's commrents this norning about investing
in the future and new technol ogies, is captured here in
this slide, and here what | have done is captured the
annual growth rates of nmany of the alternative
technol ogies, as well as the increase in energy
technol ogy investnents as a percent of total U S.
venture capital

In annual growth rates, these are broken down by
technol ogy type: G&Gid, photo-voltaics -- that is what
that PV stands for -- w nd, biodiesel, and down the
line. You can see, relatively robustly, that these
technol ogies in the marketpl ace are growi ng at doubl e
digits, if not 50 or 60 percent, 30, 40, 50 or 60
percent per year for the |last nunbers of years, and if |
were to add 2005 and '06, those trends continue and, in
fact, accelerate quite a bit.

On the energy investnment side, the Secretary
mentioned this norning, QL venture capital investnents

in clean tech is around $2 billion. That's just in a
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quarter. It is arelatively small "slice" of the
venture capital dollars that are put into the gl oba
econony, about 4 percent in 2005, growing to between 5
and 6 percent in 2006, but significantly, those
investors definitely sense opportunity to nake noney and
to do the right thing, | think.

So, here are a couple of pictures of the
di fferent technol ogi es, sone solar troughs, those m ght
be call ed concentrating solar collectors. Those are
actually out in Kranmer Junction in California. There is
some wi nd, you have not seen those. A bunch of wi nd.
There are sone other concentrating solar plants down
here. Those are actually parabolic mrrors driving a
sterling engine, and then those are just sone exanpl es
to show you.

And | will stop there and answer any questi ons.

MR. GOLDBERG  Steve CGol dberg of Argon

There is a key question that you go into when
you do renewabl es in any new technol ogy, and that is
those things that are |l owhanging fruit and those that
requi re breakthroughs in science, and in your area there
is alot of hope that the science will catch up with the
need of the energy requirenments, and as an anal yst, have
you projected out what kind of a price signal could go

out there where things |like you could get nmuch better
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technol ogi es, whether it is a nano-technology or a
bi ot echnol ogy that could cone into play here, so that we
coul d have nore energy generation?

One of the good exanples m ght be electrical
storage, because a lot of your stuff that you have at
your lab is intermttent, and if we were able to have
nore robust electrical storage capacity in the United
States, we would have a lot nore utilization of
renewabl e ener gy.

To do nuch nore electrical storage requires nore
science, and there is a lot going on in the Ofice of
Sci ence to do such a thing, but in your area, can you
figure out what kind of a price signal could feed back
into the science so that people are willing to take a
ri sky venture, whether on the private side or on the
public side, and see that their pay-off is reasonable to
meet nutual energy requirenments?

MR. ARENT: Yeah, perhaps a slightly conplicated
answer to, in fact, a conplicated question. The basic
R&D, as you know and the Secretary nentioned this
nmorning, really is well fed by the Departnent of Energy,
| think he said the largest investor in the world,
per haps, in basic energy R&D

That is a very early stage, exploratory set of

R&D. | think what you are seeing at this stage is that
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the price signal or the market signal is already strong
enough that the private sector investors are investing
their dollars where they think they can make investnent
returns in the relatively short term A venture
capitalist's tinme frane is in the three to five-year
expected return on investnents. That price signal, |
think, is already there.

The price signal on top of what is already in
t he market pl ace, which is kind of skirting around the
edges and there is a |lot of discussion, of course, is
around greenhouse gasses and what that will do in terns
of repositioning these non-carbon-emtting or
non- gr eenhouse gas-enitting technologies relative to the
install based or relative to emtting technology. So,
it is quite conplicated, but I think the signal is
there, and if you | ook at the sone of the analyses,
particularly on the -- I'Il call it the unknown per se
right now in terns of greenhouse gasses, you can see a
very significant shift in the price of the non-enmtting
technol ogies to be "conpetitive," again, depending upon
the assunptions that go into that. So, let me go down
her e.

AUDI ENCE MEMBER: You nentioned in your talk
that there were natural gas -- there was natural gas

capacity that went unused for a period of tinme. Can you
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explain why that is the inplication for the future?
MR. ARENT: | think you are referring to the
fact that in 2002 there was a significant build-up of
capacity in the electric generation sector of natural
gas. Around 63 gigawatts was built up. Mich of that

was put in "on the margin," hoping that these plants
woul d be run for peaking and take advantage of
essentially | owcost natural gas on the nmarketpl ace.

A coupl e of things changed, particularly the
price of gas in the nmarketplace, and so nany of those
plants were left idle. They have a relative |ow capital
cost financial structure, and thus, the operating
mar gi ns on them when they had to run in a high natural
gas price environnment, were not there, and thus, they
were noney | osers, and they were left idle.

| think we have done it, so..

MR. GASKINS: Al right, thanks very mnuch.

MR. ARENT: Thank you.

MR. GASKINS: CQur |ast speaker will talk about
the utility sector, econom cs of our generation, and he
cones fromCalifornia, so he knows a | ot about --

MR. BUSHNELL: Thank you.

MR. GASKINS: -- about the policies in that
ar ea.

MR. BUSHNELL: Thank you, and thanks to Doug for
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wor ki ng through the PowerPoint glitches. W wll see, |
really just wanted to show you one picture, so | just
hope we get to there.

| heeded Jimry Carter. | amwearing a sweater
| amfromCalifornia, and it is really cold here
relative to what | am used to.

| was going to tal k about the econom c history
of the electricity industry, a brief history, a brief
econom ¢ history, and try to cue up a lot of discussions
we are going to have over the next day of two talking
about deregul ation, the future of the industry, the
future of energy industries, and so on.

When you tal k about the electricity industry, it
stands in contrast to the other energy industries in a
couple of ways. It is certainly dom nated by
regulation, and it has also -- traditionally, it has
been domi nated by vertically integrated firms; firns
that do generation, transm ssion, distribution,
retailing, and there was always one firmthat did al
those things. Those two characteristics really, |
t hi nk, dom nate the story of the history of the industry
during at |least the 20th Century.

It was viewed, basically because of econoni es of
scal e and other sorts of things about network

industries, that a lot of these activities that electric
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conpani es did were natural nonopolies. So, this is this
phrase that economists like to use to justify
regulation, that it really does not nake sense to have
multiple firms building wires into your house. Even at
one time it was thought it did not nmake sense to have
multiple firms building generation plants in different
areas, and so, rather early on in the 20th Century, we
had the energence of the electric conpany, your electric
conpany. It was -- local service did everything in the
el ectric industry, served your |ocal conpany, and it had
a franchi se nonopoly. It was the only conpany that was
going to sell electricity to you. Because it had this
| egal nonopoly status, it was regulated. W did not |et
it charge market prices because we gave it a franchi se.

That | ogic dom nated the industry through nost
of the 20th Century, and it did not work too badly,
actually. In the United States -- there were different
nodel s, you see, in other parts of the world. The big
difference in other parts of the world is you would see
the vertically integrated conpany, the one conpany, be a
nati onal conpany. So, instead of having your | ocal
el ectric conmpany, you had your federalized electric
conpany.

In the United States, we had nore of a patchwork

of a lot of local electric conpanies, all grow ng up,
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getting larger, and bunmping into each other, which
resulted in sone vul cani zation of the networks and the
di stribution systens. There were a whol e bunch of these
little franchi se nonopolies, sone of themquite big, as
we grow up through the 20th Century.

When you get to the phase of deregulation, it is
really about a change in attitudes, about what exactly
was a natural nonopoly in electricity. Certainly the
Wi res business is viewed by a ot of folks as still a
nat ural nonopoly enterprise, but building generation
t hroughout the 70s and 80s, we sort of |earned that we
do not need to have your |ocal electric conpany build
the generation. There could be other firns that do that
and that could even conpete with each other under the
right types of circunstances.

So, the process of deregulation in electricity,
just like in natural gas and in tel ecomruni cations, was
really about trying to deal with the fact that you had
these potentially conpetitive suppliers, generation
conpani es, and you had these custoners, and in between
you had this natural nonopoly network. So, the
energence of both technol ogy and kind of economc
t hought and regul atory thought on how to provide open
access to networks was really at the core of trying to

get to a point where we felt like we could try to
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i ntroduce market pricing to at | east one sector, where
we woul d have sone kind of open access on the network
where di fferent producers can conpete to supply
electricity to different custoners.

Bef ore that point, though, we had an industry
dom nated by cost-of-service regulation. It was a |oca
franchi se nonopoly. Basically the nodel was here is a
forecast of your demand, go build power plants to nmake
sure they do not have bl ack-outs, and send us the bill,
and we will pay for it, and we will nake sure ratepayers
pay for it as long as you weren't extraordinarily
wasteful in what you did, and some utilities were
extraordinarily wasteful, and they had disal | owances.

The other inportant difference, | think, between
the electricity industry and the other energy industries
that | should point out based on the discussions we have
already had is the role of the Federal Power Act in the
el ectricity industry today. Conpetition policy in the
electricity industry is conplicated, certainly, by the
fact that it is covered by nore than just our
traditional antitrust |aws, and, therefore, whereas in
other industries, if afirmis unilaterally charging
hi gh prices, in general we do not consider that to be an
antitrust violation. W have to deal w th what gougi ng

is now, but in general, we do not consider it an
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antitrust violation. |If you are not colluding with a
bunch of other folks to raise prices, it does not
necessarily bunp up against U S. conpetition |aws.

It does potentially bunp up against the U S.
Federal Power Act, though. The electricity industry is
under a law that says prices have to be just and
reasonabl e, and this has created an interesting
situation where antitrust officials and conpetition
policy folks want to usually approach an industry by
setting up a conpetitive playing field, by making a
structure that looks like it will be reasonably
conpetitive, and letting nmarkets work, and not going in
and second- guessi ng mar ket out cones.

The idea is to sort of set it up ahead of tine,
make it a reasonably conpetitive market structure, |et
the prices go. W do not m cromanage what the prices
com ng out of the process are. Wen we have in the
past, it has created difficulties.

The Federal Power Act, though, bestows upon
FERC -- it has been argued -- a legal responsibility to
make sure that the prices com ng out of these nmarkets
are just and reasonable, and so this creates a second
| ayer of regulatory difficulties that -- and
responsibilities -- that have really played into the

story that we have seen through the deregul ati on peri od.
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We had a discussion already about the California
crisis. | was not going to talk a lot about it. | am
going to talk about it tonorrow a bit nore, but it is
worth pointing out that one of the aspects of narkets,
when they get tight, is certainly that costs go up
mar gi nal costs go up, and even in a perfectly
conpetitive market, you would expect prices to rise, but
it also gives firnms nore of an ability to exercise
mar ket power unilaterally, to raise prices on their own
that m ght actually not be any kind of antitrust
vi ol ation, but would probably bunp up against the
Federal Power Act, and that is where the process at FERC
had to cope -- what process at FERC had to cope with
during the California crisis where there really were
sonme serious conpetition problens that were created by
sonme of these structural conditions that we have heard
descri bed earlier.

What is interesting, though, is a |ot of those
structural conditions that you hear about in
California -- tight reserve margins, retail narkets that
were not deregulated -- they exist in al nost every
electricity market in the United States and many around
the world, and yet California was the only market that
had the kind of crisis that we saw. |If you want to know

why that was, conme back tonorrow. [|'ll talk about it
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AUDI ENCE MEMBER: No hints?

MR BUSHNELL: Well, it had to do with the fact
that in other parts of the country, when generation was
sold off by the distribution conpanies, it was either
hel d by the distribution conpanies, so that they
remai ned vertically integrated, or when the generation
was sold, there were long-termcontracts let, so that
there was very little actually being bought on the spot
mar kets, and this neant buyers were | ess exposed to the
vol atil e spot prices when they cane up, and al so,
suppliers were nmuch less interested in raising spot
prices, because they had already commtted to sell nopst
of their output under forward prices.

Really, |1 think one of the big challenges in the
electricity industry going forward is howto get this
sort of forward hedging into a system where we still
have | argely regul ated buyers -- distribution
conpanies -- and deregul ated sellers in many parts of

the country; in other parts of the country we do not.

Were we are now -- well, so, working through
the -- that got nore into deregulation than | had
originally planned, I want to go back in tine a little

bit and just sort of talk about the three epics we had

during the 20th Century.
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The cost-of -service regul atory nodel worked
pretty well through nost of this century, because the
econoni es of scale were really there, utilities liked to
bui | d bi gger and bi gger power plants farther and farther
away from where the demand was, and for the nost part,

t hose were the cheapest kinds of power plants to build,
and as | ong as demand kept growi ng and the econom es of
scale were really there, that nodel worked pretty well.

But then we hit the 70s, and because of all the
di sruptions we had to the macro-econony and to fuel
prices, demand drops or does not grow like it was
forecast to, and then we had this ultimte exercise in
econoni es of scale with nuclear power, where we thought
we were going to be building very high capital costs,
but, you know, too cheap to neter electricity. It
turned out it wasn't too cheap to neter and it wasn't --
t hose econom es of scale were not quite what we thought
they were going in, and so this conbination of nore
expensi ve production and denmand that did not nmaterialize
that we were expecting created a | arge overhang of
capacity, really expensive capacity, that led to
financial crisis in a lot of electric utilities around
about the late 70s and into the 80s.

This led to a |l ot of experinments with howto

deal with an alternative nodel for running the
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el ectricity industry, noving away from cost-of-service
regulation with just a franchi se nonopoly. W had
different experinents. W already heard nention of
PURPA, where really we had an i ndependent power
production industry created, and this is where attitudes
about whet her you coul d have conpani es buil di ng
generation within the service territory of a utility,
could they do this on a snall scale and still be
conpetitive.

PERPA had a | ot of problems with it and led to a
| ot of expensive generation. |f you have ever been to
California, drive through the Al tanont Pass, you wl|
notice we have a lot of windmlls, and you will also
notice that nost of them are never operating. They were
built during this period, and they are quite expensive.
But what we did see was that there was an attitude that
you coul d have generation built on a smaller scale, it
could be conpetitive, and this, | think, laid the seeds
for the noves towards nore further deregul ation that
happened | at er.

You al so had a | ot of experinents with renewabl e
generation, and in the 80s, you also had this novenent
towards nore sophisticated, if you want to call it that,
nore conplicated forns of regulation where we tried to

nove beyond just econonmic issues and get into a whol e
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slew of different types of social issues that would al
be wapped up into sone kind of optiml plan where we
are bal anci ng the environnent, renewables, other sorts
of social goals, along with just the cost of owning,
operating, and generating from power plants.

We are actually noving back towards sone of that
in sone parts of the country. Oher parts of the
country, these experinents with this nore conplicated
formof regulation hel ped contribute to a desire to do
away with regul ati on altogether.

This was the one picture I wanted to show you.
So, when you talk about the electricity industry, you
really have two epochs during the 20th Century. You
have this era from 1930 to 1975, about, where nom na
rates are basically constant; real rates are falling.

Then you have the shocks of the 70s, which
triple nomnal rates, nore or less, and bring us to a
new pl at eau where we have sort of sat now for about 20
years. There is a blip up at the end. W are not sure
where that's going. W will see whether that's a new
rise to a new epoch or not, but we have these two
periods of basically stable -- long periods of stable
prices that are interrupted by this one period of a big
shock.

Now, when we think about the politics of
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deregul ation or electricity restructuring in the

i ndustry, | want to overlay another idea on top of this
picture. Recall that the rates -- this is the cost of
bui | di ng, owni ng, and operating power plants, and
transm ssion wires, and all the other stuff. This is

t he average cost, the cost of owning and operating al
this stuff, because it was cost-of-service regul ation,
not what the market-clearing prices of this kind of
activity woul d be.

So, to think about the politics of
restructuring, consider a world, a hypothetical world,
where, say, the refining industry in the United States
were run under cost-of-service regulation, and in the
1970s and 80s, we had a big overbuilding of refining
capacity, there was a | ot of noney invested init, and
then we have refining margins very low Firnms -- it was
a really bad business to be in. Firns were not able to
recover the costs of their investments in refineries,
because refining margins are so low and there is such a
glut of capacity.

During that kind of period, if refineries were
truly operated under cost-of-service regulation, the
prices for refined products probably woul d have been
hi gher, because the costs of owning, operating, and

buil ding refineries during that period, they were not
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bei ng recovered fromthe market. And so, if we were
recovering themfromrates instead, cost-of-service
rates, prices probably would have been higher, and you
woul d have seen custoners agitating for sone kind of
deregul ati on that woul d have let prices go to sonme kind
of market |evel, which at that tinme would have been

| ower than the all-in costs of operating refineries.

Now, fast forward to today, though. Today, the
refining situation is very different. W have tight
refining margins. It is a great business to be in. |
t hi nk al nost everybody woul d agree that the costs of
bui | di ng, owni ng, and operating those plants, at |east
the historic costs, are far |ess than what the narket
val ue of selling refined products are.

Now you woul d have custoners who were perhaps
deregulating in the 80s wanting to go back to that
cost-of -service nodel. That | ooks better now. And
mar kets do this. They go back and forth between
over capacity and undercapacity, not in any kind
predi ctable way. If we could predict it, we would nake
a lot of noney on it. But you do have the fact that
markets at any point intime will get the answer w ong.
On average, in the long run, we think they get the
answer right, but at any given point in time, you could

very well see overcapacity in a market or undercapacity
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in a market, and you will see prices responding
accordingly.

When you have an underlying environnent where
there is a history of regul ati ng under cost of service,
it is very hard to nmake that transition, because if you
see a switch fromovercapacity to undercapacity, there
is always that desire to want to go back, and | think
that's what has happened in the electricity industry
t hrough nuch of this period.

So, | amgoing to overlay an artist's rendering
of marginal costs. You could think of this as what
mar ket prices, conpetitive market prices for electricity
woul d have | ooked |ike during the same period. You have
| ong periods where average costs are declining, and then
you have these periods of shocks where average costs are
i ncreasing and margi nal costs or that market-clearing
val ue of electricity are above average costs.

So, when the black line is above the red |ine
here, that neans that prices fromthe open market are
probably higher than the all-in costs of building,
owni ng, and operating power plants, and that neans, if
you are a custoner, you would rather be paying -- you
woul d rather own and operate it rather than be buying
fromthe market

During the other periods, |ike the 1990s, where
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we have overcapacity, owning a coal plant did not | ook
so good. Gas prices were very cheap. Oming a nuclear
plant really did not |ook good. You are not recovering
your costs of building and operating those plants during
that period, and rates, which are set at the red I|ine,
the costs of building and operating, are above the

mar ket price during that period. That's a period where
you have a lot of agitation for restructuring, custoners
saying, "Hey, | would like to choose to buy ny
electricity at this lower price here, rather than at the
hi gher regul ated price."

Now, you get to another period where there is a
big run-up in marginal costs. Gas prices rise. There
is also conpetition issues -- | don't want to mnimze
them-- but | think the underlying economcs are al so
that margi nal costs are rising above average costs, and
in many parts of the country, there is a desire to nove
back, because now, all of the sudden, owning and
operating a coal plant |ooks pretty good again. You
know, we will have to see how gl obal warm ng policy
pl ays out, but right now, you know, coal plants and
nucl ear plants do not | ook so bad any nore, and | think
basically the regret we are seeing on the part of
regulators in a lot of parts of the country is a

reflection of the fact that, well, back in the 90s, it
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| ooked |i ke a good deal, and now it doesn't look |like a
good deal. W are not sure where this is going to go
over the lung run

O course, the idea behind deregulation in the
long run is all of these costs go down, because in
theory we have the discipline of the market bringing
better investnment decisions and all of that, and, you
know, the jury is out on that. W are still seeing
that. There is a lot of reasons to believe, because we
see this work in a whole |ot of other markets, that it
isreally true, but it takes a long tine to manifest
itself in the electricity industry where capital assets
| ast 50 years or nore.

There was also a nention -- | was not going to
talk with this either, but it fits this graph
perfectly -- of all the generation that was built since
2000 -- actually, you know, starting in 1998, the
mar kets, even in California, gave a pretty strong signa
to build new generation, and we had this flurry of
investnment in generation. There was a really an
i nvestment bubble in electricity in the United States
fromthe period of about 1999 to 2004. W did not
notice it because we were having black-outs in
California at the same tinme, but there was this nassive

over bui l ding of capacity.
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Sonme of it was in the wong places, and, in
fact, what happened was you had all this nbney going
into building capacity, and there was a glut in many
parts of the country, and, again, boy, the costs of
owni ng, building, owning, and operating them | ooked
hi gher than what the market price was, because the
mar ket price was dropping in certain parts of the
country, and, in fact, those conpani es that overbuilt
are searching now for nmeans to kind of get back to an
average cost regulation and other ways to try and
recover some of the costs of those investnents, and in
many parts of the country, there are different
experinments wi th new quasi - mar ket/ quasi -regul atory
mechani snms to pay for investnents in different parts of
the country, part of that caused by this regret from
having overbuilt the systemand really the drop in
mar ket prices as a response to that.

So, this picture, | think, explains the
political economy of restructuring. It doesn't, you
know, explain the underlying econom c rationale, which
is still sound, if we can make whol esal e generation
mar ket s conpetitive, there is a |lot of reason to believe
that they will eventually |ower costs, but the key is
trying to nake them conpetitive, and we are going to

talk a | ot nore about that over the next few days.
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| am going to skip a couple of slides here.
guess | should just say, you know, this is 1993 when the
pressures for deregulation in different parts of the
country were growi ng. The darker states on this nap are
the ones where electricity is nore expensive, one of the
results of the fact that we had this patchwork of cost
of service local utilities. W also had a patchwork of
di fferent regul atory approaches across the country.

The pressures for deregul ati on were cl osely
aligned to where prices were really high, particularly
where prices were really high and they happened to be
next to places where prices were really low. So, in
California, you have extrenmely high prices next to
states like Oregon where they are really |low, and you
have cenent manufacturers and other |arge industrial
custoners saying, "Gosh, I wish | could choose to buy
electricity from Oregon through sone form of open access
rather than buying it fromCalifornia."

Agai n, separating out this question of are you
really trying to get to a good econom c answer or are
you just trying to get out fromunder the overhead of
sonme bad i nvestnent decisions that have al ready been
made but cannot be undone, trying to separate those two
issues really is one of the difficulties in trying to

push forward restructuring policy.
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kay, so, where are we now? Right now, in the
United States, we have really two nodel s coexisting, and
| think they are probably going to coexist for the
foreseeable future. W have the world of restructured
mar kets. The northeastern United States is really the
nost concentrated area of this, where a lot of the
generation is now operating under sone form of
mar ket - based pricing, and you have i ndependent system
operators that do not, for the nost part, own the
transm ssion network but try to nanage the transm ssion
network in a way that provides nondiscrimnatory access.

So, that is how we have dealt with this vertica
integration issue. W have created these independent
entities that are supposed to be the traffic cops on the
grid and make sure that there is not discrimnation in
providing it. So, that is one nodel, and it is
conpeting with the other nodel where you sort of have
the 1SOis the big utility still in parts like the
Sout heastern United States and the Northwestern United
States, where there is still an attenpt to try to
provi de access, but it is happening in a nore infornal
way in regions that are still dom nated by vertically
integrated utilities that are probably going to be
regul ated under cost-of-service regulation for the

foreseeable future, particularly if this relationship in
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the picture neans the cost-of-service regulation is
cheaper. There is not nuch of a nove to try to
restructure a market when it would actually raise
prices.

| wanted to end with one picture. You may have
heard that the Northeast and California are also
pursui ng these greenhouse gas initiatives. It is kind
of exciting. W are seeing noves to try and | ower
greenhouse gasses fromall sorts of sources, including
the electricity industry. You start to get really
excited about it, and then you |l ook at a picture |ike
this, where you see that the states that are actually
pursuing these initiatives, there is not a whole | ot of
carbon, and the states that aren't is where all the
carbon is.

So, California and the Northeast are relatively
coal -absent, relatively oil-absent, and so this is one
of the issues that is being grappled with in both of
these regions, is howto deal with the fact that we
would i ke to | ower carbon em ssions, but they are
actually comng fromsone place else, which is on a
smal | scale the sane issues that are being worked out an
i nternational scale, where you substitute China for
Chio, and this is where we are right now, and we w ||

see how those policies develop. They are bei ng worked
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on right nowin California. There is a |lot of
excitement. It reminds ne a bit like 1996, and | hope
that the results turn out to be quite a bit nore
successful. So, | will leave it at that and open it for
guesti ons.

AUDI ENCE MEMBER: Yogi Berra once said it is
very difficult to make predictions, particularly about
the future, but if you could speculate for a mnute on
the chart that you had with the nomnal -- or the
mar gi nal costs and so forth, as we sit on the edge of
what is likely to be a building boomin generation
across the country over the next few years, with a | ot
of ideas being proposed, where you think those |ines are
likely to go with respect to the average cost or the
mar gi nal cost, and then I know we are supposed to direct
guestions specifically at the nost recent speaker, but |
woul d be interested, because we did not hear anything
about this, if there is anybody el se on the panel that
would i ke to talk about the role of nuclear power as
part of the m x going forward.

AUDI ENCE MEMBER: | am going to tal k about that
in the next panel, a |lot.

MR, BUSHNELL: Okay. So, the comment -- no, it
woul d be great to hear from everybody. You know, one of

the things about this picture that | was just mulling
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over as | was putting it together is, unfortunately, it
is a national average picture, and | think within
regions of the country, you see a different

relati onship, and those are the regions of the country
that are actually trying to nove towards whi chever |ine
is | ower.

| am not sure there is going to be a building
boom everywhere in the United States, because there are
t hese areas that have overbuilt gas capacity. | think a
ot will depend upon what gas prices | ook |ike going
forward versus what ever people perceive as this risk of
bui | di ng coal plants.

There has been a | ot of interesting devel opnents
in the | ast year about coal construction, where there
was these oft-touted figures about the hundreds of coal
pl ants that are being planned and sone bei ng
constructed, but clearly there is an attitude even in
pl aces |i ke Texas, where building coal plants is maybe
not such a great idea environnentally and naybe not even
financially, because of the trenmendous uncertainty about
what the carbon risks m ght be at sonme unforeseen point
in the future.

So, yeah, | nean, | amlike Yogi Berra | guess.
| don't know which way these things are going to go.

think if you do, in fact, see this big building boom --
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and there are a ot of different experinments with
different regulatory solutions to this -- it is
certainly plausible that you woul d see an overbuil di ng
and you woul d start to see this capacity overhang agai n.

Now, the whole | ogic behind restructuring was if
there is a mstake nade by investors, it is like the
refining industry. Ratepayers do not pay for it. It
comes out of the investor's pocket, basically. W are
not sure if that nodel is going to play out fully in
electricity markets, because there are these noves to
pay for installed capacity and those sorts of things,
which are, in part, going to conpensate for that. So,
exactly how deregul ated restructured electricity nmarkets
are is really a debatabl e questi on.

Nucl ear power, you know, | have just been
| ooki ng at these nunbers, and the goals for 2050 are
really astounding in terns of trying what sone fol ks are
tal king about, and if you |l ook at the avail able
technol ogi es today, it is hard to see how we woul d get
there wi thout nuclear power. | amnot sure what, you
know, the other fol ks on the panel m ght think about
t hat .

MR YERA@ N | think nuclear, I would wsely
cede ny tine to Shirley Jackson.

AUDI ENCE MEMBER: Jim you nentioned very
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qui ckly the issue of conpetition policy versus just and
reasonabl e, and we recently had a practical debate on
that issue. Gven the fact that the Federal Energy
Regul at ory Conmi ssion is charged with nmaki ng sure that
rates are just and reasonabl e, which at | east under sone
t heori es woul d be conpetitive, and that we actually
engage in mtigation in these markets to make the rates
cl ose to what they would be, how can you argue -- first
of all, how do you structure the hypothetical nonopoli st
test under the Merger Guidelines to fit that paradi gm
and secondly, how do you argue for divestiture when the
mtigation test is concentration-neutral?

MR, BUSHNELL: Well, | guess | amnot going to
be chaining nyself to the burden of the mtigation
tests, then. 1 think -- and these things are all matter
of degree, but | tend to think -- and you know this --
that we have maybe gone a little too far into trying to
focus on mtigation and have given up a little too much

on the structural solutions within the electricity

i ndustry.

| think the electricity industry is not a
stand-al one different industry. It is an industry |ike
the other energy industries. It is just a nore extrene

mani festation of a lot of that. W have the issues

with -- it is hard to store all of these energy
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products. It is a lot harder to store electricity. The
capacity constraints are nuch harder. Demand el asticity
is lower. Al those things make it nmuch nore difficult,
but I think there are elenents to market structure that
can create a pretty conpetitive market, which we see
internationally, that outside of severely
transm ssi on-constrai ned regi ons, would probably survive
with a mninum of aggressive types of mtigation.

How that translates to a structural test, you
know, off the top of ny head, | amnot going to give you
a description of that -- | have actually filed testinony
at FERC on it, though -- and | just think we need to
t hi nk hard about how the traditional antitrust neasures
of concentration and those sorts of things map to the
electricity industry, to recognize that, you know, you
do have much | ess price-responsive demand, and so the
nunber of firms we can tolerate in the refining industry
or the furniture industry is nmuch different than perhaps
in the electricity industry within that context.

There is this crucial role of forward contracts
and maybe a role for vertical integration. That is sort
of an issue that is being debated a |ot, at |east out
west where we are.

AUDI ENCE MEMBER. Hi. M/ question m ght bleed

over sonmewhat into the context of the next panel, but I
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was interested in, since this is the historical panel
and |l ooking at the price history, interested to know to
what extent subsidies would be considered a role or a
factor in the relative price of various forns of energy,
or accountable for boom and bust cycles in ternms of
capacity, overcapacity, and | amusing the term
"subsidies" in a broad sense, neaning it could, you
know, be anything fromincentives to, you know,
arrangenents, and | apply it to the whole panel, | would
be i nterested.

MR. BUSHNELL: Sure. | guess off the top of ny
head, the nost prom nent exanple of this would have been
experinments in the 80s under PERPA, to really spur the
i nvestment in renewabl e technol ogi es and cogeneration
and snmall electric generation. A whole bunch of
different states took different routes to try to do this
that sort of translated to subsidies, and the states
where you had the nost lucrative financing of these
sorts of projects were the ones that had the | argest
capacity installed, and there was a fair anmount of
regret, as you get into the 90s, as to the cost of those
sorts of things.

But | do not think that dom nated the story in
terms of these general trends. | think that was the

story of the underlying main technol ogies and just the
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way the dynam cs of cost-of-service regulation worked.
A lot of this other stuff was experinmenting around --
maybe not the fringes, but, you know, not the dom nant
story.

Nucl ear power may be the difference there --
maybe that is the opinion comng up -- and | guess |
woul d pass on the role in which various forns of public
subsi dy have influenced the choices in nuclear power
during this period.

MR, GASKINS: Can | just interject on that? |
have just a little history that was not related --

MR YERGN | was going to call on you to
answer .

MR. GASKINS: Not related to the energy sector
directly, but the U S. railroads, freight railroads,
were built on subsidy prograns. They were all built,
for the nost part, through I and grants and em nent
domai n, and broadly speaking, that was a huge subsi dy.
The interesting thing is that every single one of the
U.S. railroads that took |and under the |and grant
program went bankrupt at |east once over the next 50
years, and there was only one railroad in this country,
a freight railroad, that never went bankrupt, and they
did not except any |land grants. They were not given

any. So, it is very interesting.
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I f you |l ook far enough back, there is al ways
this interplay between the generous governnent intending
to do well and then the |ong-range consequences --

MR. YERG@ N. Wiy don't you answer it on energy,
too? | nean, what are you --

MR. GASKINS: Well, why don't you?

MR. YERA@ N. No, go ahead. You are thinking

about it.

MR. GASKINS: | amthinking about it.

Well, it is a serious problemwth ethanol right
now. | think we are getting ready to go off a cliff
with corn-based ethanol. W have -- and | don't know

whet her you call it a subsidy or not, but when you
prevent anybody frominporting ethanol that is cheaper,
based on sugar or sone other product, that is a subsidy
to domestic producers, and when you demand that people
use it in a certain percentage of vehicles, that is a
kind of a subsidy programthat is stimulated by the
government, and | think it is going to turn out badly.

| don't think $4 corn is sustainable, quite
frankly, and | think a | ot of people are going to get
hurt, and we are going to have a terrible tine trying to
undo this mschief. | lived through the 70s, and |
remenber the small refiner bias. It was awful. | don't

want to do it again.
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MR. ARENT: Just to repeat Secretary Bodnman's
i nportant comrent this nmorning about the role of
cel lul osi c ethanol devel opnent, and that's clearly
recogni zed by the research which has been done by DOE

MR. GASKINS: Yeah, but |I am nmaki ng anot her
cooment. | amsaying it will be hard to di sengage from
corn- based et hanol once you have built the industry up.
Once you have created an entity out there that has a big
vested interest in corn-based ethanol, you' Il play hel
getting it out of the Anerican econony, just |ike you
had a difficult time with the small refiner bias.

MR. BUSHNELL: Can we hear from Shirley on this?

DR, JACKSON. Actually, I will save ny comments
for when | have the opportunity to make coments, but |
do have this question: Each one of you have gone
t hrough historical |essons onit, but let's turn to the
affirmati ve, and ask, you know, we are sitting here at
the FTC, what woul d your one or two affirmative policy
recommendat i ons be?

MR. BUSHNELL: Wth regards to the electricity
industry, | think, again, I want to draw attention back
to this what | think is the key driver in the success of
the industry, which is trying to deal with this
rel ati onshi p between whol esal e buyers, which are, for

the nost part, regulated distribution conpanies and
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t hese deregul at ed generation conpanies. | think if we
find a nodel -- and maybe it's retail choice in sone
regions. In other areas they have given up on that.

think there are other ways to try to work market

mechani snms into that process. Then | think we can be a
| ot nmore confortable with the electricity restructuring
nodel .

| think that is just -- that is an area that has
real ly been under enphasized, in part because it is
maybe not the jurisdiction of federal policy, it is one
of those gray areas, but |I think it is one that we
grapple with in the natural gas industry and the
electricity industry, howto get these guys to care
about prices, to care about price risk.

| think that was supposed to go down the whol e
panel .

MR YERG@N | think two things: | think
spendi ng nore noney on research and devel opnent, with
sone sense of how nuch we can absorb so that it is not
just throwing noney at it, but | think on a consistent
basis, so that people can plan their careers in science
and technol ogy knowing that there will be support for
it, that m ght count as a subsidy incentive, in other
countries, | think that is one thing.

| think the other thing is a higher efficiency
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in the autonobile fleet one way or the other just is
such an obvious thing. And, you know, if you | ook back
on the 70s and the history and say what were the two
nost inportant things we did as a country, one was on

t he suppl y-si de one was on the demand-side. On the
suppl y-side was the Al aska oil pipeline, which added at
its peak about 2 million barrels of supply, and the fuel
ef ficiency standards, which over a period of ten years
probably saved about 2 mllion barrels a day of oil.

So, | would say that when you | ook at those nunbers |
nmenti oned for the growm h of autonobiles around the
worl d, efficiency is certainly at the very top of the
agenda.

MR. LUFT: In the area of alternative fuels, we
have a situation here that, you know, the nost realistic
or near-termalternative fuel that is a replacenent of
gasoline is alcohol. Qur governnent basically tells us
that there is only one alcohol that can play a role in
the market, and that is ethanol, but that is not the
case. There are many al cohols. Sonme of them in ny
vi ew, show even nore prom se than et hanol

| would point out that the Governnent of China
| ooked at this very, very carefully and they canme to the
concl usion that nethanol has nore of a prom se than

et hanol, and there are currently about 80
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coal -t o- net hanol plants under construction; eight

provi nces have standardi zed net hanol as their
alternative fuel of choice; and they are talking about
20 percent displacenment by 2020. Wat do they know t hat
we don't?

The only reason is that we do not see here a
situation that we have free access to all the al cohols
is because there is a clear intention by the ethanol
i ndustry to make sure that no other alternative fuel
plays in the marketplace, and | think it is a travesty.
| nmean, | do not see why auto nmanufacturers only
warranty their flex-fuel cars to run on ethanol.

So, | amnot in a position of recomrendi ng
policies, but I wll make a couple of comments. One, |
t hi nk the renewabl e fuel standard, the federal fuel
standard is not specific to a nolecule, so | think you
wi || have sonme nore debate about that l|ater, although
the R& focus is clearly around an et hanol product,
al t hough there are other products that you can derive
from bi o-resources.

| think there are a couple of conments to be

made thinking forward. One is that -- it comes back to
the point I was making -- is that the gl obal energy
demand chal l enge is huge. It is much bigger than we

t hi nk about. Thi nk about doubling the current world
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energy infrastructure in another 30, 40 or 50 years.
That puts it on sonme |evel of scale of thinking. It is
a very, very large chall enge.

The response to that is that demand-side
managenent, demand activities, efficiencies, however you
want to say that, will becone increasingly inportant,
and we have not really tal ked about themexplicitly
here, but | think that they cannot fall off the radar
screen.

The second is that even if we continue to
i ncrease our global energy intensity, if you want to use
that term-- and people will argue that that's the wong
term-- but even if you do that, we will need al nost
every energy source that we can find if we are going to
continue to and be successful, in the words of the
Secretary, to provide clean, reliable, and secure
energy, not only donestically, but globally, and
particularly if you think about a carbon-constrai ned
future where there is global agreenent to mitigate
greenhouse gas enmi ssions. So, those are ny parting
coment s.

MR. BUSHNELL: You know, this discussion just
rai ses the exanple of how we have these two policy
goal s, energy security, however you want to define that,

and then there is this issue about clinmate change, and

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

113

in some areas, these are correlated, but in other areas,
they are basically dianetrically opposed, and
coal -to-liquids is the poster child of this issue. It
is away to deal with energy security, but it is also
creating a bigger problemon the clinmate change front.
MR. GASKINS: Yeah, we have to wi nd up, and
maybe you can ask your question.
| would |ike to thank the panel for a very

interesting presentation.

(Appl ause.)

MR. SEESEL: | just want to thank Darius and the

panelists for an excellent and very thought-provoki ng
di scussion. W are going to break now for an early
lunch, and we wi |l reconvene about 12:15 for the next
panel , an excellent panel on how energy markets work
wi thin the framework of public policy choices. So, it
is an early lunch, but | hope we will see you all back
at about 12:15 or so. Thank you.

(Whereupon, at 11:39 a.m, a lunch recess was

t aken.)
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AFTERNOCON SESSI ON
(12:29 p.m)

MR. SEESEL: Good afternoon, everybody. Wl cone
back fromthe sonewhat abbreviated |unch hour, ny
apol ogi es about the schedul e.

| would |ike to have us begin the panel on how
do energy markets work within the framework of
gover nment policy choi ces.

Moderating this panel is Catherine Wlfram who
teaches at the Haas School of Business at the University
of California at Berkeley. Catherine will be joined by
The Honorable Shirley Ann Jackson, who is the President
of Renssel aer Pol ytechnic Institute and served as
Chai rman of the U.S. Nucl ear Regul atory Conm ssion from
1995 to 1999; by Bryan J. Hannegan, who is the Vice
President in charge of environnmental nmatters at the
El ectric Power Research Institute; Jeff Hazle, who is
t he Technical Director of the National Petrochem cal and
Ref i ners Association; and Tyson Sl ocum the Director of
Public G tizen's Energy Program |I'Il turn it over to
Cat heri ne. Thank you.

PROFESSOR WOLFRAM  Thank you, John

| figured we would do what we did before |unch
and have each speaker speak for 15-20 minutes and then

open the floor to questions for that particul ar speaker.
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So, without nmuch further ado, I'Il turn it over to
Shirl ey Jackson.

DR. JACKSON. Ckay. Good afternoon. Effective
policy to pronote conpetition in energy markets and to
foster the innovation, production, distribution and
trade involved in energy marketing are best viewed in
the very broadest context, because this is a gl obal
chal |l enge faced by every nation, and no one nation wl|
solve it alone, or for thenselves alone. And in this
regard, many do speak of energy independence, but what
we really mean, as Dan Yergin has said and what
responsi bl e public policy nmust foster, is energy
security. Because there is no real energy independence
as such, because the energy chall enges we face are
interrel ated, interdependent and gl obal .

And so, | would start with a definition. |
woul d define energy security as having an adequate and
sust ai nabl e supply of energy to neet the needs and
aspirations of citizens, commercial enterprises, and
public sector functions.

The practical definition, that is the set of
strategies for achieving energy security, varies
according to nation and region, including our own, but
certainly would include the following five el enents:

One, no overdependence on external suppliers, this

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

116

entails both maxim zing donmestic and | ocal production
and ensuring reliable sources for necessary fuel
imports; two, diversity of supply; this provides
protection agai nst supply disruption events, such as
natural disasters or geopolitical instability. It also
provi des a hedge against fuel price volatility. Three,
wel | -functioning energy markets. This includes ensuring
the profitability or conpetitiveness of fuel production
and energy generation for suppliers, as well as

mechani snms to secure financing for long-termstrategic
energy investnents. And in fact, this latter is
frequently a sticking point of energy insecurity for
devel opi ng countri es.

Al of this, to have well-functioni ng markets,
requires large liquid and transparent nmarkets with
robust and alternative energy supply chains.

Four, what is required is sound infrastructure,
for energy generation, transm ssion and distribution.
And this includes the necessary regul atory and
operational protocols to ensure the safe, secure and
reliable performance of refineries, power plants,
el ectrical grids, which we have not tal ked a | ot about,
and other energy facilities, and with the electrical
grids that includes interconnectedness, as well as

reliability.
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And five is environnental sustainability, the
i mpact of human energy consunption on the planet is
taki ng center stage as a gl obal concern.

And so, all of this requires a conprehensive
view, with a broad-based approach to R&D, research and
devel opnent, to regul ation, to val ues consi derati ons,
and geopolitical factors. And so, in the end, rather
than focusing in a narrow area, it really requires
roadmap t hi nki ng, and thinking about energy source for
energy sector, vis-a-vis, the avail able technol ogi es and
whi ch are conpetitive.

But, again, | want to repeat that a narrow focus
on U S. energy interest alone, w thout thinking about
how that plays into the energy interests of other
countries, is neither practical nor productive, because
we have gl obal energy markets, gl obal supply chains, we
have rising econom es, and, of course, we have
terrorism all which have great inpact. And so, again,
the nore realistic focus nmust be on redundancy of supply
and diversity of source.

In order to then have true national energy
security, then we are dependent upon energy sol utions
whi ch can be devel oped gl obally and applied regionally.
And, of course, this depends on innovati on.

So, ny first key point, then, is that there is
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no energy i ndependence, but energy security. Energy
security likewise is linked to global nmarkets. Now,

gl obal dependence on oil and other fossil fuels and the
U. S. dependence on the sanme are |ikew se intertw ned.

Ceopolitics, as you' ve heard this norning,
al ways have affected energy markets, but especially so
in the past 30 to 35 years, and this is nore true today
with rising econom es worl dw de.

So, what is being presented, then, is a
challenge to the traditional nmarket nodel, with publicly
traded, integrated oil and gas conpani es dom nating oi
supply and demand. In fact, they control 10 percent of
wor | dwi de production and 3 percent of worldw de known
reserves. And this is happening because of the rise of
national oil and gas conpani es which link suppliers and
i mporters through political processes, as well as the
mar ket. And these national oil and gas conpanies
control one-third of worldw de production and hold
one-third of known reserves.

And so, our energy policies in the United States
nmust reflect these realities, at least in the short to
internediate term And Europe, in fact, and the UK
present an interesting case study about which I wll
make a few remarks | ater.

My second key point is that government policies,
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i ncl udi ng donestic ones, which is what we have been
primarily focused on here today, do affect market
econoni cs and market share. Nuclear power is an
exanpl e.

Nucl ear fuel is relatively cheap and relatively
accessi ble. Nuclear operational costs are at their
| onest | evels ever. Safety performance of nucl ear
pl ants has been greatly enhanced. But the role of
nucl ear power depends heavily on governnental policies
with respect to the environnent, cap-and-trade policies,
for exanple, with respect to renewables, with respect to
safety, and within that the licensing of facilities,
with respect to security, particularly in the post-9/11
environment, and | amgoing to talk about an exanple in
alittle bit, and with respect to waste di sposal,
particularly spent fuel.

Nucl ear power also is uniquely affected by
public sentinment, and all of these factors make the
policy aspects of nuclear power globally linked as well.
And I'Il speak nore conpletely on this in the QRA
sessi on.

But, again, energy security rests with
redundancy of supply for reliability, diversity of
source for robustness, and both to reduce vulnerability.

My third key point is that innovation is
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critical. There are a range of innovations and
di fferent energy sources, strategi es and technol ogi es
bei ng pursued. Cbviously with renewabl e solar, w nd,
thermal, nuclear, with bio fuels, with fossil
especially with the nore recent focus on LNG liquified
natural gas, as well as other gas sources, including
exploration of so-called nethane hydrat es.

And we cannot just be oil and gas focused,
al though to nove away fromthemin the short to
internediate termis not likely. So, let's ook for a
nmoment at the EU and the UK as an exanpl e.

Now, Europe faces its own -- and you coul d say,
why am | spending the tine, because there are sone
| essons to be drawn. Europe has its own uni que m x of
energy security challenges. In January, the European
Comm ssion forwarded a paper to the European Parli anent
entitled "An Energy Policy for Europe.”™ The Conm ssion
called for urgent action on three aspects of European
energy security, which sounds simlar to what Secretary
Bodman tal ked about this nmorning, nanmely sustainability,
security of supply, and conpetitiveness.

Now, the European Uni on depends heavily on
i mported hydrocarbons, oil and natural gas. |In fact,
i nports today account for 50 percent of total EU energy

consunption, and if no changes are nmade, this dependency
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is expected to grow to 65 percent by 2030. This places
great strategic inportance on maintaining effective

rel ati onships with gas suppliers, such as Norway, which
is inside the European econom c area, and Russia and

Al geria, which are not.

Still, the vulnerability is high for EU nenber
states that are fully or alnost fully reliant on a
si ngl e gas supplier.

On the positive side, the EU has comm tted
itself to a |l eadership role in reducing greenhouse gas
em ssions, to offset air pollution and climte change
concerns. In fact, the Comm ssion has proposed a
legally binding target that would increase the | evel of
renewabl e energy from7 percent in the current overal
energy mx to 20 percent by 2020.

Now, the EU already is the world | eader in
renewabl e energy technol ogy. For exanple, EU conpanies
hol d 60 percent of the market share in w nd technol ogy.
Even so, neeting the proposed targets, as well as the
even nore anbitious targets projected for 2030 and 2050,
will require extraordinary growh in renewabl e energy
sourcing in all three sectors of primary energy use,
nanmely electricity, transportation, and heating and
cool i ng.

But perhaps the greatest chall enge Europe faces
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is inherent in the diverse energy supplies
infrastructures and energy policies of its nenber
states, and if you want to translate its nenber states
to the states of the United States, there is a

parall elism

For exanple, in the nuclear sector, countries
such as Ireland and Austria are strict opponents of
nucl ear power. Germany, Bel gium and Sweden are all at
sone stage of phasing out their nuclear power prograns,
al though there are signs fromtine to tinme that those
phase-outs nmay be reconsi dered.

By contrast, France derives nearly 80 percent of
its electricity supply from nucl ear power and is the
greatest electricity exporter in Europe. France and
Finland are planning or getting underway with new
nucl ear construction. The Baltic States and Pol and have
indicated their intent to teamup on building a new
nucl ear plant, and the United Kingdom and others are
still enbroiled in discussions over whether or not to go
forward with nore nucl ear power.

But what is encouragi ng about the European
energy security climte is the focus on devel oping a
coherent energy policy, and in some ways, the current EU
di scussions on energy security are a version of a

di scussion that nust take place on a gl obal scale, and
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in this country.

In fact, the sharp divergence of views on how
best to proceed is to be expected, but if the EU can
bal ance successfully the conpeting concerns, achieving
security of supply, reducing carbon em ssions,
convincing its consunmers of the need to convert to nore
energy efficient practices, while remaining econonmcally
conpetitive, it gives them hope that this type of
cooperation can take place on a broader scal e worl dw de.

So, let's take the UK as an energy security case
study. Traditionally, the UK has prided itself as being
one of the few countries to be self-sufficient in
energy. Coal, oil, natural gas and nucl ear power all
have made substantial contributions to this
sel f-sufficiency.

In the early 1990s, however, market
i beralization conbined with the privatization of
government -control | ed energy conpani es, the ready
avai lability of cheap North Sea gas and other factors
began to have an inpact on UK energy consunption.
Dependency on coal for electricity generation dropped
sharply, replaced largely by natural gas. But change is
on the horizon.

Donestic production fromthe North Sea gas

fields continues to dimnish. By the year 2021, North
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Sea oil and natural gas production is projected to slip
by 75 percent from 2005 | evels.

Now, in the interest of full disclosure, | have
totell you that I amon the board of a New Ol eans gas
conpany. It is called Marathon G| and Gas. In
addition, I"'mon the board of a utility conpany, Public
Service Enterprise Goup, and in fact, Marathon, in
fact, does North Sea oil and gas production. So, what |
amtelling you is what they, in fact, see.

Now, just last nonth, the British governnment
proposed new | egi slation that would set a carbon budget
every five years and create a binding em ssions
reduction target of 60 percent by 2050. As a
consequence, nore coal -powered stations are expected to
cl ose, unable to neet new clean air requirenents. A
nunber of ol der nucl ear power plants have been phased
out. In fact, nost of the UK coal -fired and nucl ear
pl ants are scheduled to be retired in the next 15 years.

The bottomline is that the UKis well onits
way for the first time to becom ng a najor net inporter
of energy. And, in fact, a UK industry report declared
in 2005 that if business continued as usual, by 2015,
the country woul d experience a 20 percent shortfall in
el ectrical generation. But efforts are underway to

counteract this trend, even with tougher em ssion
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standards. Two energy conpanies are planning to build
new coal -fired power plants by 2012 and 2013,
respectively, at |east one of them using newer

t echnol ogy incorporating so-called super critical

boil ers that operate at hi gher tenperatures and
pressures for greater efficiency.

There are additional infrastructure investments
underway as well to enhance pipelines and storage of
imported natural gas, nostly from Norway, as well as to
enabl e greater electricity inports across the channel
from France.

Now, in the UK, the construction of new nucl ear
pl ants continues to be a subject of speculation and
controversy. Renewabl e energy projects have received a
great deal of attention in the UK The devel opnent of
bi o gas from sewage and | andfill has been exploited in
sonme areas, becom ng the |argest UK renewabl e energy
source. Geat interest exists ininstalling nore
on-shore and off-shore wind farnms, followi ng the | ead of
countries |like Germany and Denmark, or in meking |arger
i nvestnments in solar generation capacity.

In fact, the British governnment has set targets
for cogeneration, using waste hot water from power
plants for district heating. It also has enacted | aws

encouraging mcro generation, the |local production of
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el ectricity by homes and busi nesses using snall-scale
wi nd turbines to of fset peak electricity demands and
al so which can be fed back onto the electrical grid.

But there is an issue with the grid, and that is
t hat people have really not studied and understood very
wel | the actual effect of putting nore energy efficient
devi ces and these mcro generation sources on the grid.
So, again, you cannot make policy decisions in
i sol ation.

As an island nation, the UK also is uniquely
situated to explore marine energy, harnessing tidal
streans and wave energy. The Scottish Executive has set
an aggressive target of generating 17 to 18 percent of
Scotland's electricity fromrenewabl es by 2010, and in
fact, he's funding a three nmegawatt wave farm

Now, the point here is that the case study of
the UK, |ike many others, reveals three things about the
energy security picture: First, that it involves a
conpl ex set of priorities, sonme of which conflict with
each other; second, while each country has a unique m x
of strengths and vulnerabilities, many of the problens,
particularly the technol ogi cal chall enges, are common to
all; and third, there is nuch to be gai ned through
col | aboration to address the chall enges.

Now, when it cones to energy security, then, we
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may have different local priorities, but our choices,
our policies, and ultimately, what we pick have broader
national inplications and broader gl obal inplications.
And so, collaboration is the nane of the ganme. Because
it will enable us to innovate at an unprecedent ed pace.

Now, the U. S. CGovernnent is pursuing
col | aborati on and support on two |evels, donestically,
as Secretary Bodnman described this norning, with a
couple of efforts, and internationally, and |l et nme just
make a few comments here about nucl ear power to set the
stage for the |ater discussion.

Now, on its surface, nuclear energy satisfies
many of the optimumrequirenents for enhancing energy
security. Nucl ear power produces virtually no sul fur
di oxi de, particulates, nitrogen oxides, volatile organic
conmpounds or greenhouse gasses. The conplete cycle from
resource extraction to waste di sposal emts only about
two to six grans of carbon equival ent per kilowatt hour,
and this is about the same as wind and solar, if one
i ncl udes construction and conmponent manufacturing, and
is roughly two orders of magnitude bel ow coal, oil and
nat ural gas.

Mor eover, nucl ear power can supply the |arge
basel oad capacity needed to support |arge urban centers

and to stabilize large electrical grids. But one of the
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nost controversial aspects of nuclear power, which
have sonetines referred to as the Achilles heel of the
nucl ear industry, of course, relates to the nanagenent
and di sposal of spent nucl ear fuel.

Now, the amount of spent nuclear fuel that is
produced annual |y, about 10,000 tons, which is about
2,000 tons per year inthe US., is actually small when
contrasted with the 25 billion tons of carbon waste from
fossil fuels that is released directly into the
at nosphere.

Now, nost of the technol ogical issues associ ated
wi th geol ogi ¢ di sposal of spent fuel have already been
sol ved, but given the intense polarization around the
nucl ear waste station, public policy will likely remain
skeptical, until some fuel cycle closure solutions have
been denonstr at ed.

Now, | was going to tal k about Yucca Mountai n,
but I would let you ask nme about that in the Q%A. But
let me just close-out with a little bit about
i nnovation. The U S. Departnent of Energy has a program
cal |l ed Nucl ear Power 2010, ainmed at facilitating
addi tional orders and construction of power plants by
the end of the decade.

I n Decenber, in fact, and this has to do with

i nternational collaboration to solve national problens,
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Energy Secretary Bodnman and his Russian counterpart, the
Federal Atom c Energy Agency Director Sergei Kiriyenko
of Russia, subnmitted to their presidents a joint work
plan for bilateral collaboration in nuclear energy R&D

i ncl udi ng work on advanced reactors, including fast
reactors, new reactor fuels and fabrication processes,
advanced met hods for recycling and transmuti ng spent

nucl ear fuel, and exportable small and medi um sized
reactors for devel opi ng countries.

Now, on the technical front, innovation and
nucl ear energy is nmature and there are a nunber of
reactors that are being built and denonstrated, but |et
me close with a | ast word about the econom cs of nucl ear
power. In fact, nuclear plant operating costs are | ow
when conpared to nost other energy sources. And, unlike
oil or coal or natural gas, the purchase of fue
conprises a relatively small part of energy costs, such
that the volatility in fuel prices while having an
effect, has relatively little effect on the overal
costs of nuclear electricity generation.

On the other hand, nuclear plants are capital
intensive, requiring initial investnments in the
billions, $2 to $4 billion, as well as a sophisticated
regul atory infrastructure to ensure safety oversight.

Now, with all of these costs taken into account,
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new nucl ear plants can produce electricity at a cost of
between 4.9 and 5.7 cents per kilowatt hour, and this
makes nucl ear power cheaper than natural gas for
electricity if gas prices are above about 470 to 570 per
mllion BTU On the other hand, it is nore expensive

t han conventional coal, unless coal rises above $70 a
ton. But nuclear power would be nore conpetitive if a
financial penalty on carbon di oxi de em ssions were

i ntroduced.

So, in the end, we need to do roadnmap t hinking,
again, linking sector use to technol ogy choice, but
understanding that it is always going to play against
public values and strategic intent.

Thank you very much

(Appl ause.)

PROFESSOR WOLFRAM  Thank you, Shirley. So, in
many ways it is appropriate to start off this session
tal ki ng about nucl ear power, because perhaps none of the
ot her energy sectors so clearly identify this tension
bet ween the m x of regul ati ons, environnent al
regul ati ons, safety regul ati ons, waste disposal,
conmbi ned with econom ¢ regul ati on.

So, | would like to start off the questions,
nmysel f, by asking Shirley what she thinks the biggest

barrier going forward to expandi ng nucl ear power is, and
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| would like to throw one thing out there, which is |
have heard conpanies say that it is really the economc
regulation that is deterring themfromstarting new
nucl ear power projects, that they want sone kind of
commtrment fromthe state PUCs that they will pay for

t he nucl ear power on an ongoi ng basis and not wait until
the plant is in service.

DR. JACKSON. Well, the very question about
state PUCs inplies that nuclear plants will be built
within the framework of what others have described as
the integrated nodel of cost of service regulation, and
there are a nunber of power generators, including those
that -- Public Service and | believe that Exelon is
evolving this way -- that are generators in a
conpetitive frameworKk.

So, the fundanmental question then is wll energy
conpani es see, in an unregul ated environnent, the
econoni cs of building new nuclear facilities
benefitting?

PROFESSOR WOLFRAM  Yeah, | guess | was thinking
that if a regul ated conpany woul d not even do it that
t he unregul ated conpanies aren't going to --

DR. JACKSON:. Well, the irony is, | actually
bel i eve that the econom cs need to be calculated in the

unregul ated framework, because in sone ways, if there is
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a consortium of conpanies that operate in that arena,
and there are such consortia, by the way, pursuing
licensing of plants, then they know what the economc
factors are.

Now, the recent Energy Policy Act of just a
coupl e of years ago actually had sone early incentives
for the first plants out of the gate in terns of
guarantees and so on. There is also the issue of
i nsurance, so to speak, against a nuclear accident, and
so, all of those things have to be put into place, but
even so, Constellation Energy cane forward, applied for
an early site permt to build -- no, | amsorry, Exelon
cane forward for an early site permit to build a new
nucl ear plant in central Illinois, and this is the first
such permt that has been granted by the Nucl ear
Regul at ory Conmission in nearly 30 years.

PROFESSOR WOLFRAM  So, why do not we take
guestions fromthe floor and, Shirley, you can direct
your own questi ons.

AUDI ENCE MEMBER: You nentioned that Germany was
phasi ng out its nuclear power while France was
i ncreasing its nucl ear power.

DR. JACKSON:. Well, France is already at about
80 percent.

AUDI ENCE MEMBER: Can you explain the reason for
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that and what the inplications are for nuclear power in
this country?

DR. JACKSON. Well, as you may recall, as | was
ending ny remarks, | nade the point that governnent
policy making in the nuclear arena al ways occurs agai nst
t he backdrop of public values, and so, what's driving
t he novenent away from nuclear in Germany has to do with
just that, and that people feel that there are ways to
deal with environnmental concerns with renewables. In
fact, Angela Merkel has pushed this arena and she's a
physicist. In fact, | knew her when she was the
Environnental Mnister and | was the NRC Chair man.

And so, | think it is always the backdrop of
wor ryi ng about a nucl ear m shap that always plays on
people's mnds. And so, one thing that | did not
mention, but is the reason | tal ked about the newer
technologies is that there are key things that have to
happen. They have to be newer, nore passively safe
reactor designs, and in fact, there are such designs.
Secondly, the spent fuel problemhas to be resol ved.
Third, you have to have a reqgulatory framework that is
transparent, fair, open, but where the regulation is
done that engenders public confidence, and you have to
have continued excel |l ent performance by the nucl ear

operators, and the nuclear industry has conme a | ong way.
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And you nentioned the economics. Part of the
difficulty in the econom cs of nuclear plants, and the
fact that the people have always viewed them as al nost
too expensive to deal with, is it was oversold with the
t 00- cheap-t o- beat - her piece, but then people | earned a
| ot of hard | essons along the way about how to build
plants in a nore efficient way, how to standardi ze on
designs, and then how to operate themin a cost
effective way. So, all these things conme into play.

PROFESSOR WOLFRAM  Just one nore.

AUDI ENCE MEMBER: Thank you, Shirley. The thing
you just said there about standardization design, it
seened to ne that with our original nuclear program
each one was a cust om desi gn.

DR. JACKSON. That's right.

AUDI ENCE MEMBER: Do you see additiona
standardi zati on and maybe a coupl e, three nodels that
woul d be much easier for the NRCto regulate in the
future?

DR JACKSON: Yes. In fact, when | was at the
NRC, we did what we called the final design approval and
design certification of a couple of nore advanced
desi gns, ones where the designs were actually done using
probabilistic risk assessnent to kind of |ook at the

vari ous potential vulnerabilities of plants.
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What design certification neans is that once
t hey are approved, these designs have a shelflife of
about 15 years. So that if a conpany comes in, gets an
early site permit, and then chooses and can get then a
conbi ned construction and operating |icense, that's
streamining in and of itself, such that if they build
one of the pre-certified designs, and stay within
certain paraneters so they do not change the design a
lot, then they can automatically start the plant once
they've built it. But it requires, of course, whole
points to test various things, but it is not a separate
i censing and adj udi catory proceeding, and that's the
way it works.

PROFESSOR WOLFRAM  All right. W have three
nore speakers, so we will keep things going. Thank you
very much, Shirl ey.

The next speaker is Bryan Hannegan, who w ||
continue the electric power thene.

MR. HANNEGAN: Well, | want to thank Dr. Jackson
for setting me up so nicely, because a |ot the topics
that she has tal ked about in her remarks are things that
| amgoing to try and anplify on a little bit here in ny
remarks if | can bring up ny slide deck here
successful ly.

| want to tal k about some of the inpacts that
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policies nake on markets for electric generation, and
before | start, | do want to say a few words about EPRE
the Electric Power Research Institute. W are a
501(C)(3), a nonprofit organization, that specializes in
col | aborative research for the electric power industry,
but our nenbership is broader than that. In particular,
we | ook at all of the various technol ogies that

Dr. Jackson nentioned in her remarks, things |ike how do
we i nprove the electric power grid to accomodate all of
t hese new smart devices that are both serving | oad and
al so being load at the sane tinme; what are we doing
about new generation technol ogies |ike wave and tidal ?
We actually have probably one of the world' s | eaders on
tidal energy on EPRI staff, and we are doing a | ot of
work in the United States to identify tidal sites, and
many of them are now the subject of applications at the
FERC. So, it is yielding real results. W are doing
work in the nuclear area as well as in clean coal

t echnol ogi es and renewabl es and how you integrate those
into the grid.

We are al so doing anal ytical work to back up
deci si ons about what is put on the grid and by whom and
at what tine, and that is really where | want to focus
my coments this norning -- excuse nme, this afternoon.

A coupl e of key questions are really sort of
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what are the factors that are driving choices over new
generation and how we are using existing assets, and |
amgoing to focus a | ot on carbon because it is sort of
the heavy-hitter in the environnmental space, and it is
obvi ously sonet hing of great interest, but keep in mnd
that my conments could extend to all sorts of other
pollution controls as well.

Then, how do policy choices on things |Iike coal
transportation fees and natural gas access to new
resources or the building or nonbuilding of LNG
facilities, how do those actually wind their way down
t hrough choices on what we use to create electricity and
the prices at which it is delivered to consuners?

So, | want to hit three points in ny
presentation, which is how non-CQ2 policies and
regul ati ons affect technol ogy choices for electricity;
why natural gas prices are and will remain a significant
i nfluence in both planning new generation and also in
di spatch of existing units; and then | want to, if there
is tinme, talk a little bit about how CO2 regul ati ons
affect the dispatch of both new and existing units, and
that may be something that we get to |ater on today.

This is our standard nodel, and it is sort of a
sinplified analysis, and Dr. Jackson said, well we

really want to | ook at this a unregul ated space, and
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this is exactly what we are doing with this chart and
the others that will follow \Wat we are doing on the
far left is determining the life cycle costs of
electricity for pulverized coal, indicated by the red
curve, and for 1GCC, indicated by the blue curve.

This is based on our technical assessment work,
our interactions with the vendors, our work with our
menber conpani es who provide us pricing information on a
confidential basis. W wap that all up to figure out
what are the capital costs, what are the costs
associated with @&V and what are the fuel costs
associated with, in this case, the coal that's being
bur ned?

That gives us the left hand point, the intercept
with the zero line there, alittle |less than 5 cents per
kil owatt hour for pulverized coal and about 20 percent
hi gher than that, a little bit |ess than 6 cents per
kil owatt hour for IGCC. What we can do, then, is vary
the cost of CO2 by a dollar per netric ton figure as a
proxy for the stringency of the policy constraint in a
carbon-constrai ned world, and you can see on the
right-hand side, we then adjust for the CO2 cost.

Recogni zi ng that coal technol ogies emt about
eight-tenths of a ton of CO2 per nmegawatt hour, you can

t hen adjust the curve so you can get this upward sl oping
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line, and you can ask yourself, all right, if we do that
for the full range of electric technol ogies, how do
t hose curves interact with one another and what are the
| onest cost options at various points al ong that
par anmet er space?

That is what is shown on the next diagram here.
These are the conparative costs that we see for the
entire range of sort of larger scale electricity
generation technologies in the 2010 to 2015 tinme frane.
In other words, if you placed an order today to put a
plant into service, this would be the wi ndow in which it
canme through. |If you look on the far left, you can see
that pul verized coal clearly has the advantage, but
nuclear is not too far behind. Then, as Dr. Jackson
poi nted out, once you noved beyond a nodest carbon
constraint, let's say sonething in the nei ghborhood of
$10 per ton of CX2, nuclear actually becomes the | owest
cost option.

Fol | owi ng pul veri zed coal, you see natural gas
conbi ned cycle there at $6, which is actually a rather
| ow gas price; today it is trading at about $7.50, and
it has been in the $7 to $9 range or so, and | will show
you how t hat changes the dynamic in a nonent. Then,
ri ght above that, around 7 cents per kilowatt hour,

unsubsi di zed, wi thout the production tax credit, is w nd
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energy at a 29 percent capacity factor, which represents
t he average capacity of wind on today's U. S. grid.

IGCC is still at a |evel above that, and based
on sone recent work we have done in the direct use of
bi omass space, you can see that biomass, second anong
renewabl es, but well above the point at which it would
conpete econom cally in the marketpl ace.

But we are tal king about 2010 to 2015, and so
what | have done now is | have pulled nuclear off the
chart, given the licensing period of five years or so
that we are seeing right now --

DR JACKSON. Faster now.

MR. HANNEGAN: Faster now hopefully under what
the NRCis currently doing, but let's take five years
nomnally to license, five years to construct, outside
the 2010 to 2015 wi ndow in many cases if fol ks are just
getting started today.

So, if you take nuclear off the table in this

time frane, you will see that pulverized coal has a
cl ear advantage even in a carbon-constrained world. In
sone cases, a utility will find it easier just to pay

the carbon price, to buy that credit on the market, and
continue to build the proven pulverized coal technol ogy.
| f natural gas prices were to suddenly decli ne,

let's say we had an influx of natural gas inports via
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LNG or the natural gas pipeline fromAl aska was built,
or we increased donestic production and gas prices cane
down to $4 per MCF, then clearly natural gas woul d take
the lead froma | owest cost perspective, even ahead of
coal technol ogi es.

But what if we went the other direction and what
if we actually limted access to oil and gas -- or
sorry, to coal and gas, such that natural gas prices
cane up to $8 per M, nore |ike what you see today if
you projected that forward, and if there were issues
with coal transportation, or if we were putting new
restrictions on nountaintop mning, for exanple, or we
were limting access to new |l easing in the Powder River
Basin, let's say that the coal prices cane up from $1.50
aton to $2 per ton, what would that affect -- how woul d
that affect the interplay?

| f you saw sone increases in cost due to del ays
in the licensing process for nuclear energy, or if you
saw, as sone are seeing today, increases in the
commodity prices for steel, and the wages that we need
to pay today's | aborers, because they are in demand, not
just here in the United States, but also globally, to
build nuclear plants in China, in India, in other places
around the world. Suppose the capital cost for nuclear

i ncreased by 50 percent. How might that affect the
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| evelized cost of electricity? | show that on the
di agram here.

What if we extended the production tax credit
for renewabl es now out to 2015, an idea that has been
ki cked around in Congress, suppose that cane about?
That woul d bring wi nd energy from about 7 cents per
kil owatt hour down to something nore in the range of 5,
if we assuned a 1.9 cent per kilowatt hour PTC, and that
woul d actual ly bring bionmass down to about 8 to 9 cents
per kilowatt hour.

Let's take all of those what-ifs now and put
themtogether and call it a policy-driven case. Let's
say we nmade sone explicit choices that affected the
vari abl es shown on the chart. You can see if we
extended the production tax credit, nowwnd is clearly
the | owest cost option at any range of CO2 prices that
you mght can thinking of. Pulverized coal is still
conpetitive, and if you are not able to have access to
the wind resource, as you mght not in places like the
Sout heast, then you would certainly be | ooking at
pul veri zed coal and thinking about how we gain the
technol ogies to capture and store the CO2 to reduce the
costs even nore.

Nucl ear, even with a 50 percent increase in

capital costs, is still the |lowest cost option under a
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severe carbon constraint, once you go beyond your
avai |l abl e wi nd resource, and natural gas now i s not
really even an option. It is well above even | GCC for
nost of the range of CO2 prices.

The point | want to |leave you with that is our
policy choices do nake a difference when it cones to the
deci sions that are being nade in board roons about what
to site, what to use, and what fuels to burn, even as we
t hi nk about the uncertainty of our carbon-constrai ned
wor |l d goi ng forward.

Again, if we took nuclear off the table because
of licensing delays or inability to get those plants
constructed and online, between 2010 and 2015, you would
have a nuch clearer run for pulverized coa
t echnol ogi es.

So, what does this nean? The inplications are
clearly if you can get nuclear online now, it has a very
good foothold in the market, a very good cost advantage
going forward, but there are concerns about regulatory
del ays, about the uncertainties associated with dealing
with the spent nuclear fuel. Al of these things could
rai se costs and prevent reactors fromcom ng online
beyond 2015.

In many cases, with the exception of w nd

resources, they are of good size and good variety.
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Renewabl es are unlikely, in our view, to extend beyond
the state mandates that we see out there. If it were
not for these state RPSs, | would be hard-pressed to see
why people woul d be investing in biomass because of the
cost increnments that it would trade at relative to other
generation technol ogies, but if fossil fuel costs are
high, if we have limts on coal and natural gas
production or inports, then subsidized wind with the PTC
really conpetes well in the marketplace, and that woul d
expl ain, by and | arge, why you are seeing lots of w nd
bei ng put into the market today.

Even with sonme policy changes, if | go back to
this policy-driven case and | even include nuclear, if
you focus on the |eft-hand side of the diagram the
technol ogies that inmediately cone in right after w nd
are all fossil-based -- they are all coal -based, in
particular -- and if natural gas prices are |ower,
certainly natural gas plays a role as well.

The bottomline is that for the near future, new
base | oad generation is going to use fossi
t echnol ogi es, and those technol ogies are going to
operate wi thout CO2 capture and storage, because we have
not proven it at a scale yet where soneone is out there
willing to nake the investnent and Wall Street is

willing to put up the noney.
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The choi ce of coal versus natural gas is going
to depend, obviously, on the fuel prices, but the bottom
line is if you are worried about clinmte change, the
next few years do not really present you very good
opportunities for significant CO2 reductions at an
econonmic price. You have to start |ooking at fuel
swi tching; you have to | ook at conservation measures;
and things which really may fall outside the range of
your econom c tol erance.

| want to talk just briefly about existing
units, because we have tal ked so far about new units and
choi ces that people make, but before | do so, | want to
conme back to this new generation thing and say, you
know, stick around, because at 4:30, | amgoing to talk
about how sone of the technol ogy work that we are doing
and the R&D needs that we are working on with DOE can
actual ly change this bal ance over the longer termwth
respect to climate, but let me finish up by talking
about existing units, because CO2 inpacts themas well,
and certainly fuel costs and Iimts on those fuel
avai lability and sources would indicate that as well.

The point | want to nmake here is that if you
i ncreased carbon prices in the market to $10 per ton,
the present value of all the carbon permts that an

exi sting coal-fired plant would have to buy today is
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literally equivalent to the capital value of the plant
as it exists. So, it is not inconsequential to say we
are going to put a tax on CO2 at a nodest level. It
means quite a lot for the operation of an existing unit,
and | show you sonme exanpl es there.

The interesting thing, though, is that higher
costs nmeans higher bids into the market, and if fossi
is driving the market price, then those market prices
are al so higher as well, so that the higher bids from
fossil units do not necessarily hurt those units as nuch
as you mght think, and that really focusing on the net
revenue is what we at EPRI think is the nost inportant
measure of how an existing asset will bear up under a
carbon constraint.

Let nme just show you that graphically, briefly.
You can see on the left-hand side, CO2 price is zero, soO
the market price is set in this case by the natural gas
unit at a dispatch of $50 per nmegawatt hour. |If we add
a $20-per-ton CO2 price on top of it, indicated by the
yel l ow bars on the right-hand side, you can see the cost
is greater for the coal unit, but the coal unit still
makes sonme net revenue relative to the gas unit which
now has a CO2 price also associated with it.

What we can do is |look at how plants are

di spatched in a region or in a state with respect to
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their position in the generation stack, and if you
assunme that we are generating or we are -- sorry, we are
di spatching the | owest cost units first, and we are not
focused on green dispatch or any other nechanismlike
that, then you can see that in a traditional stack

nucl ear and hydro, being the | owest cost units, are
usual |y dispatched first, then the coal units, and then
the natural gas peaking units, and the oil-fired units
in succession. Then we | ook at how t hese changes over
ti me depending on where the carbon market price and the
natural gas prices m ght be.

So, we |l ook at regions of the country. | want
to talk about an area we call Coal Land, which is
represented by the E-Car, in the nain areas where coal
units set the market price alnost two-thirds of the tine
in 2005, and for sonme hypothetical plants that we place
on the dispatch curve there, you can see where they cone
out and the nunbers follow ng the slashes are the heat
rates. So, 9.8 is 9800 BTU per kilowatt hour, fairly
efficient unit, and then you see a coal unit at 12.3
down towards the end of the stack.

What | want to do is take this chart at zero
dollars per ton and step quickly through $10 to $50 per
ton. \Wat has happened now is the nuclear units are

achieving greater net revenue, obviously. They are
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em ssions-free; they are being dispatched quite the |ot;
they are making a |l ot of noney. The units with capture

and storage, the ultra-super-critical pulverized coa

and the 1GCC units, nove fromthe back of the stack in a
zero dollar carbon world to the front of the stack in a

$50 worl d, which makes sense since they are al so

non-emtting, but a good base |oad and | ow cost.

Even the U.S. -- the ultra-super-critical PC and
| GCC units continue to fare well. Their net revenue
goes down slightly, but it is still significant. It is
non-zero. In fact, what noves to the end of the stack

are the nost inefficient coal units, and that is

evi denced by this chart, which shows net revenues for
existing units going up in blue for the nuclear plant
and going down slightly for the coal units, and nost
dramatically for the |east efficient of all those coal
units.

If we | ook at new technol ogi es, the technol ogi es
with capture and storage of CO2 do well, but even the
nat ural gas conbined cycle unit down there in yellow
increases in its net revenue per year as the CO2 val ue
i ncreases.

Now, that was in a narket with $8 natural gas
prices. Wat if we brought those natural gas prices

down to $6? | give you a couple of options here on how
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that m ght actually occur. | want up to focus on the
natural gas unit down there at the bottom because that
is really where the rubber hits the road. At $50 per
ton at $8 gas, it is down there at the end of the stack;
at $6 gas, it noves up alnobst to the knee in the curve.
In fact, it is being dispatched side by side with the
ot her fossil units driven by coal.

So, natural gas prices, particularly for natura
gas units, obviously nake a fair anount of difference,
but notice, for the others, the positions on the stack,
the net revenues, are really largely unaffected.

So, let nme draw sone concl usi ons and end up.

Hi gher production costs from CO2 val ue doesn't inply
that all your coal assets necessarily beconme usel ess.
In fact, in many cases, the higher efficiency ones wll
stand out and continue to be functional, even in a
strong carbon-constrained world and even in the absence
of CO2 capture and storage. The real risk to your
assets depends on what is your regional generation m X,
what is your natural gas price levels and how -- you
know, again, how efficient is the plant that you are

| ooking at. Clearly, older and less efficient plans are
nore exposed to CO2 risk, which nmeans as we think about
environmental retrofits in a carbon-constrained world,

those are the nost |ikely candi dates, but the bottom
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line here is that regulatory inpacts are not
straightforward, and the way in which we design the
carbon market is obviously going to have a | ot of inpact
on choices both the national |evel and individually
anongst our conpanies in how they use and generate

el ectric power.

So, those are the comments | want to | eave with
you. A teaser, at 4:30 this afternoon, you will get
part two of the story, how R& can really change this
dynam c going forward in the next couple of decades.

Thanks.

PROFESSOR WOLFRAM  Thank you, very much. Wy
don't you stay up there for a couple of questions.

MR. HANNEGAN:. Ckay.

MR SEESEL: | should have nmentioned this at the
begi nni ng of the panel, and that is if people could
identify thenselves for the benefit of our reporter,
that woul d be very hel pful. Thanks.

MR. GOLDBERG. Thank you. Actually, | was going
to ask Dr. Jackson a question, but | could put it to
bot h, because it both involves nucl ear and | GCC.

| am from Argon National Labs, Steve Col dberg.
W did extensive work on the cost of new nucl ear as well
as new | GCC. W found there were two ingredients that

were critical. One is in the area, in nuclear, the
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overni ght costs for the new plant, coupled with the risk
premumthat investors are willing to pay for these new
plants, and | am going to segue into | oan guarantees,
because | see sonebody from Constellation here, and
that's a big area for Unistar's | oan guarantees. So, if
you could both address it or one or the other, that
woul d be great.

On the 1GCC front, when we did the cal cul ation,
it looked pretty reasonably econom c for onesies and
twosi es, but when you get to a lot of 1GCCs and carbon,
you are sequestering a | ot of carbon, you are backing
into an area which nuclear is very famliar with, the
di sposal of the carbon or the storage of the carbon.

Have you thought about, when you go into a macro
cal cul ation of CO2 sequestration, where that takes you?
Because then nuclear |ooks actually a little better than
it would otherwi se. So, those are the two questi ons.

MR. HANNEGAN: Well, let ne address the second
one first, and that is that you are absolutely right to
put the spotlight on CO2 capture and storage as being
the linchpin for coal technol ogies going forward. | was
asked about this at a Senate hearing a couple of weeks
ago, and my conment was sinple. You know, we have three
projects around the world that are working on

sequestering and storing 1 mllion nmetric tons of carbon
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per year. That's about one-fourth of what you get from
an average comercial scale coal plant on a given basis,
and we have how nmany of those around the worl d?

Even if you took just all the new plants that
El A projects in its annual energy outl ook case going
forward and you said, "I want to capture and store the

carbon fromall those new plants,” you go quickly from
mllions of metric tons into the billions of nmetric tons
of CO2. W have the technical capability to do that; we
have the reservoirs. Do we have the political will? Do
we have the regulatory space to support that? Are you
willing to host it under your backyard if the reservoir
happens to be there? Are you going to want your piece
of the action? There are a whol e host of questions
regarding that that are really I think the limters on
| GCC.

Then, to your first question about nuclear and
| GCC costs, our worry actually is, frankly, is the |abor
and materials cost excal ations that we are seei ng out
there. It is not a matter of | oan guarantees and ri sk
i nsurance anynore. |If what you are tal king about is a
bid of 3,000 to 4,000 per kilowatt for a capital cost
out there, | nmean, that's a substantial change in the
econonmics that is -- you know, we are hearing about

i nstances where that is the case, because the demand for
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these new plants is rapidly outstripping the supply.

PROFESSOR WOLFRAM  Why don't you take one nore
guestion?

MR. HANNEGAN: | don't know, Dr. Jackson, did
you want to weigh in?

DR. JACKSON. | will just nake a conment, and
that is that a |lot of the conparisons -- and because
nuclear really is really pretty cheap, at |east on an
operational basis, the conpetitiveness analysis -- and
this is actually kind of a corment and a question -- the
conpetitiveness analysis for other fuels, particularly
natural gas, tends to be predicated on assunptions about
nucl ear licensing risks and costs, on the one hand, and
about carbon costs on the other.

So, a fundanmental question is, how are carbon
costs set? Because a |lot of the discussion is about
carbon capture and sequestration, and you tal k about
putting it into reservoirs. That capture is in the form
of a gas, CX2. Reservoirs do not hold gas forever
Therefore, if one really wishes to truly have true
carbon capture, one has to think about technol ogi es that
woul d reconvert the gas back to some nore el enmental or
solid form | have yet to see a factor put into the
analysis that relates to closing the carbon cycle in

t hat sense.
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MR. HANNEGAN: Right. Just to that point, the
anal ysis that | showed a nonent ago includes all the
sort of deconm ssioning costs that we know to be
i nexi stent with nuclear, and it also includes a
$10-per-ton CO2 capture and storage charge.

DR. JACKSON. Yeah, but that is capture and the
storage. That does not have to do with reconversion of
the gas to an el enental form of carbon or sone other
solidified form and until and unless you do that, you
have not closed the cycle vis-a-vis environnental
mtigation.

MR. HANNEGAN: The current practice is to use a
chill ed ammoni a scrubber or sonething |ike that to pul
the CO2 out, and then we assume conpression and
super-cooling so that it becomes a liquid that is
suitable for injection into a deep saline reservoir or
so on. But | agree with you, absolutely, and that is
why we have a very healthy research programin area,
that the environnmental consequences of putting something
into a reservoir when you are not exactly sure at that
scale what it is going to do, whether it is going to
react with the surrounding rock, whether it will escape,
those are areas that | think both we and DCE are wor ki ng
on with sone urgency.

DR. JACKSON: | had some comment on --
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PROFESSOR WOLFRAM  Thank you. W have two nore
speakers, so --

DR JACKSON: He would be one to talk to. He's
an inportant one to hear from

PROFESSOR WOLFRAM W wil | save himfor the
end.

So, the next speaker is Jeff Hazle, who wll
talk to us about Petrochem cals.

MR. HAZLE: Anybody know whether ny file is up
her e?

Al right, that is who | am | amJeff Hazl e,
Technical Director for the National Petrochem cal and
Refiners Association. Petroleumrefiners are certainly
af fected by governnment policy choices, and | have been
asked to tal k about that today.

A brief outline here, | want to characterize the
petrol eum refini ng busi ness for you, then describe how
that industry allocates resources, and then sumrari ze
t hose points.

First of all I want you to know that the
Nati onal Petrochem cal and Refiners Association, the
NPRA, represents petroleumrefiners. W have nenbers
who are vertical, integrated oil conpanies. They do
production, they do transportation, termnaling, retail,

but our group focuses just on the refining segnment of
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the industry. So, that is the way we see the world, and
that will be ny viewpoint for today.

Characterizing the petrol eumrefining business,
it is a coomodity business, and it is a conmodity
busi ness on both ends; that is, it buys a commodity as
its feedstock, and it sells a commbdity as its products.
These are not val ue-added products, and by that | nean
they are not products made to suit a specific consumner
taste. They are primarily nmade to neet either
government specifications or industry consensus
standards. So, they are nade to a specification. They
are not made to please a particular segnment of the
popul ati on.

Commodi ty busi nesses, in general, are governed
by supply and demand, and I amtal ki ng about commodity
busi nesses such as carbon steel manufacture or al um num
manufacture, and | amgoing to assert that these points
apply to the petroleumrefining business as well. So,

t hey are governed by supply and demand, and it is that
bal ance of supply and demand t hat determ nes the price,
again, both for the feedstock, the crude oil that we
buy, and for the products that we produce.

Capital investnents in our business are
generally of the stay-in-business type. There is not --

you may know this, there has not been a new grassroots
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refinery built in the continental United States since
the md-70s. It is an unusual thing to invest in new
products or new areas of the business. In general, we
face low profit margins, and the profit strategy
typically is to mnimze production costs and maxi m ze
vol unes.

| would |ike to describe how they allocate
resources in the business and sone of the capital
investnments. There are three types of capital
investnments: The first one is stay-in-business-type
investnments; by that | nmean investnents that you have to
make in order to conply with government regul ations, and
these can be for the facilities, such as reducing
refinery em ssions; these can be applied to the
products, and that is common in our industry, where they
have to reformulate fuels to conply with the gover nnent
regul ati ons.

There are al so other kinds of stay-in-business
regul ations, but they are less -- they have | ess effect
on the industry. Those apply to security, safety, but
in these areas, the Governnment's effect is direct and
significant. As an exanple, you have fuels regul ations.
Starting about 2000 to 2003, we had Tier 2 gasoline
sul fur regul ations, followed soon after by state NIBE

bans, followed soon after by hi ghway di esel sulfur
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reduction, followed by a renewabl e fuels standard, and
now of f-road di esel desulfurization will be inplenented
this year, and then nobile source air toxics is out in
t he future.

Now, these regulations pile on, and they add on
a curul ati ve econom ¢ burden for individual petrol eum
refineries. So -- if that effect is too nuch, then
refineries or refiners face a choice of do we continue
to operate this facility, do we shut it down, or do we
sell it to sonebody who is willing to nake these
investnments to stay in business?

There is a second type of capital investnent,
and that is for cost reduction. Renmenber, one of the
profit strategies is to mnimze production costs. And
so refiners will invest in equipnent or changes in their
process that will reduce their crude acquisition costs.

One of the prinmary exanples that a | ot of
refiners are doing at this nonent is they are putting in
what is called coker capacity. That permts themto run

a cheaper crude and increase the volunme of cheaper

crudes. It reduces their overall crude acquisition
cost s.

Refiners also will invest in equipnment that wll
reduce their energy costs, and they will also invest in

projects, either through software or through better
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managenent, that optim ze the process, either increasing
t hroughput or maxim zing yields. 1n general, governnent
policy effects on those kind of investnents are
relatively mnor.

There is another kind of investnent, and that is
the investnent to increase throughput. Again, that is
one of our profit strategies in a |low margin industry;
maxi m ze t hroughput. So, refining capacity investnents,
typically through smart operation, technol ogy advances,
and increnmental investnent, refiners have been able to
i ncrease capacity by about 1 to 2 percent per year. W
generally refer to that as capacity creep.

Whet her or not investnments in refining capacity
are made depends on the business outl ook, it depends on
t he outl ook of the conpetition, and it depends on
capital cost. For the first one, it is how you | ook at
your business, and there are a couple of things that
refiners will do in ternms of evaluating their business
going forward, and one of the major conponents to that
is the outlook for that crude supply/demand -- the
bal ance between supply and denmand. That will ultimtely
determne that price in the future. So, they take a
view of the world, |ook at what they expect supply of
crude to be versus demand, and whether or not that has a

positive or negative effect on price.
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Governnent can have a substantial effect on
t hese areas either through governnment incentives to
produce oil, if such a thing should happen; production
bans, which may apply to certain geographical areas; and
then things |ike carbon taxes and inport taxes are al so
possibilities that woul d have a significant effect.

Refiners are also going to take a long-termvi ew
of the supply and demand bal ance for their products, and
t hose al so can be affected in a significant way by
government policy choices. Sonme of those possibilities
are -- and we are seeing the first one actually
al ready -- biofuels renewabl es mandat es may reduce the
size of the petrol eum product market; vehicle mleage
standards, if CAFE standards were to increase, that
woul d have the effect of reducing, again, product
demand; consuner vehicle choices, and we have seen this
over the last 20 years, can either positively or
negatively affect the size of that product market. But
here, governnment can affect those consumer choices as
wel |, and you mi ght want to think of tax credits for
hybri ds, which have influenced the popularity of those
vehicles. Then, there is also the potential for
greenhouse gas reductions in the future. That would
certainly have an effect on product narkets.

There is another thing that refiners are going

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

161

to take into account as they decide whether or not to
invest in additional refining capacity. One of those is
the outl ook for their conpetition. One of the things
they are going to take into account is that in Europe,
there has been a shift there fromdiesel fuels to
gasoline -- or | amsorry, it is the reverse -- they
have shifted away from gasoline and towards nore diese
consunption. That has left Europe with a capacity
overhang for gasoline, and it has all owed Europe to
econonmi cally export some of that material to the U S

So, a U S refiner is going to take a | ook at
the potential for Europe to be able to export to this
country before they build a refinery here. They are
al so going to take a look at U.S.-oriented export
refineries. There are already refineries in Canada and
the Cari bbean that are oriented towards the U S. market
and depend on this market for their throughput. There
is at | east one Canadian refiner who has announced a
maj or expansion. So, this is another area where there
is going to have to be a determ nation by the petrol eum
refiners about the long-term potential for inport
conpetition.

Refiners are also going to have what | call an
internal conpetition for conpany resources. Capital is

not an unlimted resource. Even if it were an unlimted
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resource, conpanies are still limted by the nunber of
peopl e they have, because to build anything, it takes
people's tinme and resources to build, construct, and
execute a project. So, after all the stay-in-business
commtnments are nade by a petroleumrefiner, they are
going to take a | ook at what noney is left, what
projects are on the table. They are going to | ook at
maxi m zing profit, and that may not include expandi ng
capacity. So, governnent policy in this area can have
an effect with respect to inports and exports and the
nmovenent of products across international boundaries.

There is another area petroleumrefiners are
going to take a ook at, and that is capital costs; when
they are evaluating projects, to take a |l ook at return
on investnment. The denom nator for that is the capital
cost of the project, and so that is going to be a key
consideration. They are going to | ook at the cost of
steel, the cost and availability of |abor, the cost and
avai lability of engineering. |In today's environnent,
all of those are going up pretty rapidly, and it is
changi ng how refiners are -- in view ng their business.
Now, governnent policy in this area, their effects are
relatively small, although there are sone things that
government can do to change those deci sions.

So, clearly, when a refiner is looking to
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expand, stay-in-business investnments cone first. Beyond
that, refiners are now today | ooking at expandi ng
capacity. | amestimating that U S. refining capacity
will increase by alnost 2 million barrels per day by
2011. It currently stands at about 17.3 mllion, so we
are seeing an additional 2 mllion ready to conme online.

The refiners’ commtnments to do that, to ne,
indicates that they are nore optimstic about the
busi ness than they have been in the recent past. This
shows capacity over the |last several years in the United
States, and the red Iine there just represents the rate
of capacity that we have added over the |ast three or
four years.

Now, if you push that out to 2011, you can see
the end of the line. W would end up at 18 and a hal f
mllion barrels a day. The difference between the top
of the bar and the tip of the red |ine there is what |
amgoing to say is a neasure of how optim stic refiners
are about the business. So, they are nore optimstic, |
t hi nk, today than they have been.

Now, we have to keep in mnd that refiners can
change their mnd, because as they go forward with these
capacity investnent projects, they continually eval uate
them and if costs go up for steel or for manpower or if

it looks |ike the product markets get shrunk by
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addi ti onal governnment mandates for biofuels, that extra
capacity there coul d di sappear.

I n summary, governnment policy can affect
magni tude of stay-in-business investnents, primarily
those regulatory investnents, and it can have a major
effect in that area. It can affect the cost of capacity
expansi ons, usually through tax policy, and there, that
is usually a mnor effect. Governnment policy can al so
effect the supply of crude oil and the size of product
mar kets, and there, the governnment policy choices are
going to have najor effects.

Cumul atively, all of these effects are going to
affect the refiners' outlook and whether or not they are
optim stic or pessimstic about their business, and I
told you a few mnutes ago that refiners are nore
optimstic than they were -- certainly than they were
ten years ago, nore optimstic | think than they were
five years ago, but with sonme of the things that people
are tal king about in ternms of policy choices, CO2
[imtations, and additional mandates for biofuels, we
cannot guarantee that they are going to stay optimstic
about refinery capacity in the U S.

Those are ny remarks. Thank you very mnuch.

PROFESSOR WOLFRAM  Thank you, Jeff. So, we

have heard a couple of tines about the increasing costs
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of steel and the effect that is having on energy
mar kets. W have tine for a couple of questions.

MR. VWEBB: M chael Webb with REG

How i nportant do you think the com ng online of
the Canadian crude is to refiners, and what are the
regul atory events that need to take place in order to
facilitate Canadi an crude enhancing refinery production?

MR. HAZLE: That crude is very inportant, |
think, to the United States. Sone of the other speakers
earlier today have tal ked about diversity of supply, and
fromthat standpoint, it is a very good thing to see
addi ti onal crude supplies conme online from Canada. You
have pi peline transport, which is generally secure and
i nexpensive. So, it is an inportant source for
refiners, and they are making investnents in their
refineries to be able to process that crude to a greater
degree, and we are seeing it pushing down beyond the
northern tier refiners to much | ower parts of the
country, down into Ckl ahona and even sone into Texas.
So, it is a very positive thing for our industry, |
t hi nk.

| am not sure what they have to do in terns of
regulation. | don't think there is anything additional
rel ated specifically to Canadian crudes. It is a heavy

crude, it is going to have a hi gher carbon content, and
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they are going to have to worry about all the carbon
associated with the tar sands operations up in Canada,
and those are going to be vulnerable, | think, to the
CQ2 limtations, if there are any.

DR. JACKSON: | think, as well, there is the
Canadi an regul atory framework, and it has its own
i ssues, and then, as Jeff says, the crude grades are

heavi er grades, and so there are issues about getting

them t hrough the pipelines in the first place. Then the

final thing has to do with the conplexity of the
refineries, to be able to take this crude and then to
refine it into the kinds of products for the consumner
mar ket, and then how all of these things that he just
went through affects the ability to upgrade those
refineries to do that kind of thing.

MR. HAZLE: Refiners presently are taking
advant age of those Canadi an Syncrudes, divide fromtar
sands, as a way to mnimze their crude acquisition
costs. That's generally a cheaper crude.

O her questions?

(No response.)

PROFESSOR WOLFRAM  All right, thank you, Jeff.

So, our final speaker is Tyson Sl ocum

MR SLOCUM H . Thanks a lot. Geat to be

her e.
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First, | want to thank the Federal Trade
Comm ssion for putting on what is a very anbitious
schedul e, but so far, it has been fantastic. This
norni ng was very interesting, and this panel has been
great, and | just appreciate the invite to be here.

| am going to focus on oil and gas right now |
amgoing to be talking a little |ater about electric
power markets.

First, alittle bit about nme and ny
organi zation. | amthe Director of the Energy Program
at Public Gtizen. Public Citizen is America' s |argest
consuner advocacy group. W get nost of our funding
fromindividual contributions of over 100, 000
dues- payi ng nenbers across the country that help finance
our operations and hopefully pay ny salary as well.

So, the title of this particular panel is, "How
Do Energy Markets Work Wthin the Franework of
Government Policy Choices"? W have heard a | ot of
fol ks tal k about energy supply -- in fact, that has been
one of the biggest aspects -- and actually, that has
been probably the biggest focus of U S. Governnent
policy decisions that have gotten us to where we are
today, is focusing alnost entirely on increasing access
to energy supply.

| think that we need to rethink that focus.
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think that there is no question that the United States
is one of the world' s |argest energy producers. Not
many people know this, including Senator Ted Stevens,
who | testified before his commttee |ast year, and he
chal l enged ny assertion that the United States is the
third | argest crude oil producer in the world. | had to
rem nd Senator Stevens, who represents -- he's probably
represented Al aska since it was a state in the late

50s -- that his state | eads the way, along with the rest
of the other 49 states, in producing a heck of a |ot of
oil. Only the Russians and the Saudis produce nore than
we do.

So, any way you | ook at the issue of energy
policy in Arerica, the problemin Arerica is not one of
supply. W are awash in huge surpluses of crude oi
right now. The problemis our consunption. W use one
out of every four barrels of oil on the planet every
day, here, in the United States. W use that oil anong
the least efficiently of our major econom c conpetitors.
I n Europe and Japan, they use half the oil per person
t han we do.

So, clearly, not only can we do better, we nust
do better if we are going to solve Anerica's energy
probl ens, because we can turn all of Alaska into a giant

oi | -producing state; we can drill for oil off the
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Atlantic and Pacific coasts. |If we were to double our
oil production to match that of Saudi Arabia, we would
still be inporting nearly half of our oil. This is not
a situation that we can produce our way out of this
crisis.

Consuners have to have nore options to use
energy nore wisely. That includes stronger fuel econony
standards; that includes nuch bigger investnents in nmass
transit. Only one out of every $5 in the federal
transportation budget goes to nmass transit. | took the
bus here. | took the 96 bus, which runs from Anacosti a
to Wodley Park. It is amazing, when | give talks in
other cities, howmany cities | literally cannot take
mass transit fromthe airport to where | need to go. It
is either conpletely inefficient, taking me six or ten
times longer than taking a cab, or it doesn't even exi st
at all.

So, increasing access to nass transit,

i ncreasi ng fuel econony standards, investing in
alternative fuels, and energy efficiency, those are al
things we need to do, but we are not going to end our
dependence on oil overnight. The fact is that oil is
what drives our econony, and we are stuck with what we
have got for the next at |east 20 years.

So, what | would like to talk about now is how
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we can focus on maki ng what we have got now, and our
dependence on oil, as transparent and efficient as
possi ble, and I want to touch on two general thenes.
One is on energy trading, these are the energy trading
mar kets where prices are actually set that we pay; and
the second is on oil refining markets, which I think is
where a ot of the action is right now

So, let ne start off by tal king about oil
refinery markets. There is no question that we have
seen a radical transformation in the downstream oi
sector over the last ten years or so, and that has
| argely been driven by a wave of nergers. Using Energy
| nformati on Administration data, | took a | ook at what
the effect of mergers has been, and our research shows
that in 1993, the largest five refiners in the United
States controlled just over one-third of national
refinery capacity. 1In 2005, as a result of a wave of
nmergers, the largest five controlled over 55 percent,
and the largest ten today control over 80 percent of
refining capacity, whereas a decade ago, in '93, the
| argest ten controlled just over half of refining
capacity.

So, you have seen a | arge consolidation of
control over refining, and what that has led to, Public

Citizen believes, is a reduction in adequately
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conpetitive markets. In ny report -- | wote a couple
of reports, one on power narkets and one on oil that was
avai |l abl e out here. The oil one has the subtle title of
"Q | Mergers, Mnipulation and Mrages: How Eroding
Legal Protections and Lax Regul atory Oversi ght Harm
Consuners. "

On page 13 of that report, in the mddle of ny
di scussi on on sone of the problens in domestic refining
mar kets, | quote froma Wall Street Journal article that
was i nterview ng Exxon/ Mobil's new CEQO and he says, we
do not plan on building any new grassroots refinery,
because we have crunched the nunbers, and by
Exxon/ Mobi | 's estimtes, by the year 2030, hybrid cars
and plug-ins and other very energy-efficient vehicles
are going to make up 30 percent of the U S. market, and,
you know, because of this broader shift in nore fuel
econony in the U S. market, that U S. gasoline
consunption is going to peak by the year 2020. And so
what Exxon said is, we're |ooking at the nunbers, we
don't want to invest a couple of mllion dollars in
buil ding a new refinery, because it is not in our
financial interest to do so.

Well, this is a really inportant point, because
why are consuners paying record high prices at the punp?

From an econonist's perspective, it is because we are
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sending price signals to the refiners to build nore
capacity, right? 1 mean, what is the purpose of a price
signal but to send a signal to the marketplace to do
investnment to deal with rising demand?

But if the refiners are not going to build new
capacity -- and it is true that they have been expandi ng
capacity -- but if they are got going to be building any
new refineries, what is the purpose for the high profit
mar gi ns that we have seen? And there is no question
that the profit margins in the downstream sector are
very, very good.

| | ooked at Exxon/Mbil's 10-K annual report,
whi ch breaks down their return on capital enpl oyed,
which is the key netric of profitability in a
capital -intensive sector like oil, where they earned in
2006 a 66 percent return on their capital investnment in
their U S. refining operations. That is trenmendous,
historically very, very high, and it has been very high
over the last couple of years, and because they do not
have any plans to build any new refineries, we can
pretty nmuch guarantee that refining profit margins are
going to continue to grow stronger and stronger.

This is about the only time you will ever find
me in agreenent with the Saudi Governnent, where they

have consistently said that the problem of high crude
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oil prices is not a |ack of adequate crude supply, but
bottl enecks in downstream markets, particularly
refining, and that is what we are seeing in the United
St ates, where because of these bottlenecks, we are
seeing prices being driven by gasoline futures.

Alot of that is reflected in the crack spread,
and the crack spread is around $23, which is extrenely
high, and it just is an indication that refining profit
mar gi ns are very strong, and they are going to continue
to be very strong.

So, what is it that we can do to address sone of
this over the next 20 years since we are in this
framework? Well, | think that what we need to do is to
give nore tools to the Federal Trade Comm ssion to deal
with unilateral wi thholding. The FTC, in one of its
assessnments of gasoline markets back in 2001,
i nterviewed several oil conmpany CEGs, and one of them
admtted that they withheld supply in order to wait for
prices to go up before releasing their product. This is
a comon practice, and we feel that it is
anticonpetitive. W would |ike to see the FTC have nore
tools at its disposal to limt or end the ability of
t hese kinds of anticonpetitive practices to occur.

| think that Congress ought to give nore tools

to the Federal Trade Conm ssion to have stronger Merger
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Quidelines. | think that the nunber of nergers that we
have seen over the |last couple of years has reduced
conpetition, it has caused harmto consunmers, and |
think that we ought to nake it nore difficult for sone
of these mergers in the future, and I think we ought to
revisit some recently approved nergers.

| think another thing we have got to do here is
put together a U. S. strategic refining reserve. W have
got a petroleumreserve, which has been fantastic. As
we saw during the Hurricane Katrina, as soon as the
hurri cane knocked out Anerica's Gulf of Mexico oil
production, we were imedi ately able to rel ease supplies
of crude oil to send to refiners. There was never any
shortage of crude oil

What there was a shortage of was refined
products. Luckily, we were able to inmport products from
Europe. | do not think that we should count on Europe
to save us in the event of another natural disaster,
ot her supply disruption. W ought to have the
Department of Energy develop a strategic refining
reserve, and if that nmeans the Departnent of Energy
buil ding a refinery sonewhere, then they ought to do it,
because if the industry is not going to do it,
unfortunately, the Governnent probably shoul d.

To us, it is a no-brainer to shift oil subsidies
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that are current subsidizing operations of the oi
industry into less mature, |ess profitable, but nore
prom si ng technol ogi es, |ike renewabl e energy, shifted
into nore energy efficiency, and, of course, bigger
incentives for states and localities to invest in nass
transit, and, of course, inproving fuel econony

st andar ds.

Now, the other issue that I want to very briefly
talk about is energy trading. | have briefly tal ked on
how I think that refining markets are not adequately
conpetitive. Well, | think that there can be sonme basic
government tweaking to try to limt anticonpetitive
practices. Energy trading narkets are a conpl ete ness
in the United States right now Contrary to what nost
people out there in the United States think, where they
think that OPEC controls prices, OPEC desperately tries
to influence prices. Sonetines they do a good job and
sonetimes they are ignored, and the fact is that energy
traders on energy exchanges are the ones that are
setting prices, and because of a | aw passed by Congress
in the year 2000 and because of regul atory deci sions by
the Commodity Futures Trading Conm ssion in '93, nore
than half of the trades that set prices occur on
unr egul at ed exchanges, nmeaning that there is very little

ability for federal regulators to have adequate
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i nformati on over these markets.

As | was taking the bus in this norning, |
opened up ny Wall Street Journal, and there is an
article on page Al5 that says, "Rise in Electronic
Tradi ng Adds Uncertainty to GIl." If you all do not
mnd, | amjust going to read a couple of sentences,
because people who wite for the Wall Street Journal are
often a little smarter than | am so they will be able
to put it nmuch better than | can.

Matt Chambers of the Wall Street Journal wites:
"Gl markets were rocked by a massive, alnost instant
surge in after-hours electronic trading one day | ast
nmont h when prices for closely watched futures contract
junped 8 percent. This price spike stands out because
it was unclear at the tinme what drove it. Two weeks
later, it is still unclear what drove this price spike.
What is clear is that a rapid shift in the bulk of crude
trading fromthe raucous trading floor of the New York
Mercantil e Exchange to anonynobus conputer screens is
making it harder to nail down the cause of price noves."

It gets even worse. There is an energy trader
who is quoted in this article who says: "The initial
price junp triggered nore orders already set in the
system and with prices rising, people thought,

' Sonebody nmust know sonething.' The nore prices rose,
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the nore it seened sonebody knew sonet hing.”

This is enbarrassing. W are the world' s nost
powerful country, we inport a huge anmount of our oil, we
use 21 mllion barrels of oil every day to make our
econony nove, and yet we have energy traders naki ng huge
bets that we all pay because sonebody m ght know
sonmething. There is so little information available to
the traders thenselves that they are naki ng bets based
upon assunptions of what they think other people are
doing. If we do not want to re-regul ate these
exchanges, we ought to just replace these traders with
chi npanzees and have them respond to col ors or noi ses,
because that basically is the systemthat we have right
now, where huge, gigantic bets are bei ng made based upon
a lack of adequate information, and worse than that,
there is evidence that there is sone collusion going on.

There has been a rise that Public Citizen has
been tracking in affiliates of energy traders starting
to own and acquire actual physical infrastructure
assets. So, for exanple, the FTC recently interceded on
a proposed acquisition by sonme private equity firnms and
i nvest ment banks to acquire the over 40,000 mles of
pi pelines formerly controlled by Kinder Mrgan.

There were three financial entities, one of them

is Carlisle Riverstone, which the FTC put sone

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

178

condi tions because they owned interest in a separate
pi pel i ne network, but no nention was nmade of the fact
t hat Gol dman Sachs, which is the |argest conmodities
trader, was now acquiring active ownership of
infrastructure pipelines, and as we | earned fromthe
CFTC civil conplaint against BP | ast year where the CFTC
accused BP of single-handedly mani pulating the U. S.
propane market, how did they do it?

The energy traders at BP were in active
comuni cation with the fol ks who were operating the
pi pelines and the storage facilities, and they were
getting an insider's peek on this information. So, who
has the information? The folks that controlled the
energy infrastructure, and I think that as part of the
reforns, in addition to, you know, closing the Enron
| oophol e, reregul ati ng exchanges, | think the FTC ought
to start taking a | ook at antitrust concerns with
affiliate abuses between owners of energy assets and
those entities that are doing |arge futures trading,
particularly in the unregul ated markets.

So, that's all | have to say, and | appreciate
any questions you m ght have. Thank you.

PROFESSOR WOLFRAM  Thank you, Tyson

Once again, | amgoing to take the prerogative

to ask you the first question.
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MR. SLOCUM Pl ease.

PROFESSOR WOLFRAM  So, you started out -- and
you are by no neans the only person that | have seen do
this -- but you start out by saying that you want to see
nore efficient use of energy, nore mass transit, for
i nstance, but you also want |ower prices. You want the
FTC to, for instance, deal with the unilatera
wi t hhol ding. To an econom st, those strike ne as
di vergent goals. So, why don't higher prices serve to
encourage us to be nore efficient?

MR. SLOCUM That's a great question. | amvery
gl ad you asked it.

There are two main issues with why | am
concerned about high prices. It is one thing if the

high prices are being translated into direct investnents

that are assisting consuners. |In the case of Europe,
for exanple -- and | am not advocating the European
nodel -- they tax the heck out of retail gasoline. It

is at punitively high levels, and what that does is a
coupl e of things.

One, it provides a |lot of noney to subsidize
mass transit; and second, it offers a huge disincentive
to drive, and it offers all sorts of encouragenents to
drive nore fuel -efficient vehicles.

In the United States, we have seen the tripling
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of the retail price of gas in the |last five years.
There has not been a huge inpact on demand. In fact,
there is a |lot of folks who say that there has been no
real effect. You have had -- sone buying habits have
changed. Peopl e have been noving away from SUVs, but
for the nost part, people continue to drive because
demand is what they call inelastic, neaning | bought ny
house and | am paying nmy nortgage on it and I live X
anount of mles fromny office or X anount of mles away
fromwhere | take nmy kids to school, and it is not
really feasible for ne to respond to rising prices by
selling ny house, especially in this market, to nove
qui cker .

The ability to change consunption patterns with
oil and gasoline in response to price signals does not
real |y happen, and what | am concerned about is high
prices that are not being invested into providing people
with an alternative to those high prices, but rather, it
is going to energy corporations who in the refining
sector, anyway, are not necessarily re-investing that
back into things that are going to help alleviate the
problem So, that is the issue, is that the price
signal is not that efficient.

| would rather see -- before we start rising

prices on folks, I want to nake sure that people have
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access to alternatives, because essentially, after the
1973 Arab oil enbargo, you know, that served as a huge
di sincentive for folks to drive. You know, denmand

pl umret ed after that, but unenploynment went to
double-digit rates, annual rates of inflation were at
double digits. So, you had a situation where high
prices served as a deterrent, but at enornous econonic
cost s.

What | would like to see is the United States
Government try to finance sonme of these renewabl e energy
obj ectives, sone of these alternatives, with help from
the oil conpanies in the formof higher taxes, to |ay
t he groundwork before we start applying punitively high
rates.

PROFESSOR WOLFRAM  All right. | would like to
put it out to the floor, but also, at sone point, |
woul d i ke Tyson and Jeff to address what seemto ne to
be divergent views about optimsmin the refining
sector.

First, let's do the floor.

AUDI ENCE MEMBER: On your discussion about
affiliate abuse, what additional what regul ations do you
think there need to be, given that pipelines revealing
shi pper information is a crimnal violation of Section

1513 of the Interstate Commerce Act?
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MR SLOCUM Well, | would like to see
firefalls. | mean, actually, there are details that
folks can review. There are certain -- you know, what
BP is being charged with is not a violation of that. It

is a violation of false reporting, where they were
reporting false information to regulators to try to
cover the fact that they were in constant communi cation
with their affiliates. So, what | would Iike to see is

a stronger firewall.

If a large energy trader is going to -- is
interested in acquiring physical assets, | think that
there ought to be a concrete firewall. Actually, | am

acting as an expert witness out in California right now
in a proceeding at the California Public Uility

Comm ssion, where two of the pipelines that Kinder
Morgan owns are technically classified as public
utilities, so it is going through a very thorough public
revi ew process, and in that process, they did not have
any procedures to forbid conmuni cati on between the
energy trading affiliates and the pipeline affiliates
until we demanded that they do it, and they said, "Ckay,
we wll come up with a design,” and the Public Uility
Commi ssion is going to sign onto that. So, that is ny
understanding of it, is that there is not a bl anket

prohibition on that, and we would like to see it,
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because | think it opens up the door to insider trading,
in effect.

PROFESSOR WOLFRAM  Any ot her questions for
Tyson or the panel as a whol e?

M5. SPICER Hi, Veronica Spicer fromthe
IIlinois Attorney Ceneral's Ofice.

| was interested in what you were sayi ng about
t he market not being very efficient and not working very
well in terns of the price signals. So, would you want
to nove away from a market-based pricing systen?

MR. SLOCUM Not for oil and gas. You know, |
was not a fan of price controls. | was a little young,
so | do not remenber it first-hand, but that's not what
Public G tizen is advocating. W are advocating nore
transparency. W think that sunshine does a heck of a
| ot of good stuff for markets, and the tendency of these
mar kets to operate outside of regulatory overviewis a
real ly bad thing.

Information is very powerful, and we ought to
have full information about who is trading. To have
anonynous bi dders being able to add significant
volatility to crude oil markets is not in our nationa
interests; it is not in consunmers' interests; it is not
in anyone's interests except for those traders who are

maki ng noney off of it.
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So, that is what we would like to see, is just a
full reregulation of these markets. Get rid of these
over-the-counter derivatives exchanges. There is no
reason to have unregul ated energy tradi ng contracts.
The CFTC has to have nore authority, and nore of this
i nformati on shoul d be nade public, because there should
not be anything to hide. It is in everyone's best
interest to have nore access to information when it
cones to these nmarkets.

PROFESSOR WOLFRAM  Fol | ow- up questi ons?

MR SCHLEEDE: May | ask a question of
Dr. Hannegan? Two brief questions. The first question
woul d you be willing to nake avail able all the
assunptions that |ie behind your graphs? Are they
publicly available, or how can | get them if you could
tell ne afterwards.

MR. HANNEGAN: Yep, they --

MR SCHLEEDE: Second --

MR. HANNEGAN: Let me just -- quickly, they are
publicly available. |If you go to www. epri.com and | ook
for sonething called "CGeneration Options in a Carbon
Constrained Wrld,"” we have a full report and all of the
data, and we certainly can get you anything that m ght
not be there.

MR. SCHLEEDE: Second, why do you show wi nd on
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the same chart with the other sources when wind is an
intermttent source that produces electricity primarily
when we are not at peak denmand and really has |ess

val ue, and further, it has very little capacity val ue,
so to the extent you build wind, you' ve got to build
sonmething el se anyway to nmaintain reliability of the
system

MR. HANNEGAN: Ri ght.

MR, SCHLEEDE: So, why do you show it on the
sane chart?

MR. HANNEGAN: Well, we show that primarily
because when fol ks are | ooking at capacity additions,
regardl ess of whether it is base or peaking, they tend
to want to conpare apples to apple-like fruit, not
exactly apples to appl es sonetines.

The other aspect of it is that we are al so
wor ki ng very actively to devel op energy storage

technol ogies that will enable wind to becone nore

di spatchable. If | had a fuller tinme to present sone of

t he underlying assunptions contained in the chart that
showed, you would see that we take into account the
intermttency and the backup costs in our cost
assunptions, and we distinguish it as being an
intermttent resource, conpared to a di spatchabl e,

renewabl e, Iike a biomss or a -- you know, some of the
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ot her things that are on demand.

But certainly -- and you will hear nore about
this fromne this afternoon if you are here at 4:30 --
getting intermttent renewabl es to behave nore |ike
di spat chabl e resources and devel oping the grid
capability to handl e those and the storage technol ogi es
is acritical linchpin to enabling greater renewabl es
use going forward. Oherwise, the only thing that wll
be driving theminto the market are the state RPSs, and
at that point, people are into the market for renewabl es
ki cki ng and scream ng.

PROFESSOR WOLFRAM  Al'l right, thank you very
much to all the panelists.

DR. JACKSON. May | nake one conment to that?

The one thing that we do not tal k enough about,
and | think that the energy industry itself, even beyond
what EPRI does, and EPRI does a great job, and that is
invest nore in R&D. The industry is not known for real
investnments in R&D except through nechani sns, you know,
i ke EPRI and so on, and nore direct investnment is
i nportant, because these questions about intermttent
versus di spatchabl e resources and the role of storage,
that is a real R&D question, and we are not where we
need to be.

It easy to talk about it, but we are not where

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

187

we need to be to have these sorts of intermttent
sources in any way becone dispatchable, and the storage
capacities -- the storage technol ogi es have got to
beconme smaller and thensel ves nore benign in terns of
their environnmental effects. So, all of these things in
terms of full life-cycle effects and costs really have
got to enter the discussion, and then we have to talk
about where within that full life-cycle discussion R&D
has a role.

Until we get there, you know, we are all | ooking
to the DOE to do its thing, but unlike other industries,
the energy industry has not, you know, at least in the
| ast 20 years been the great investor in R&D

PROFESSOR WOLFRAM  Thank you

So, John has set up the incentives right for the
noder at or, because we are starting to cut into ny panel,
so let's take a short break and cone back.

MR. SEESEL: | just want to thank Catherine and
t he excell ent panel for that discussion. W wll be on
a break for about the next ten mnutes or so, and then
we wll start a three-part programon the el ectric power
i ndustry.

Thank you.

(Wher eupon, there was a recess in the

proceedi ngs.)
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MR. FRANKENA: Good afternoon. M name is Mark
Frankena. | amthe Deputy Director For Antitrust in the
FTC s Bureau of Econom cs. Qur co-noderator this
afternoon is Jolanta Sterbenz, who is Deputy Assistant
Director in the FTC s Bureau of Conpetition.

W would like to give you a warm wel cone,
particularly to our 12 participants in this afternoon's
three panels on electricity restructuring and climte
change, and we also would like to wel conme both our |ive
and webcast audi ences.

In a nunber of U S. industries that were heavily
regul ated in the past, such as tel ecommunicati ons and
airlines, changes in regulation and technol ogy have | ed
to greater reliance on narket conpetition to determ ne
resource allocation and prices, and consuners have
experienced considerabl e resulting benefits.

In the electric power industry, many of us
expected and still expect that if there is efficient
access to transm ssion and distribution, if conditions
are reasonably conpetitive, then consuners will benefit
substantially from w despread reliance on markets to
provi de efficient incentives for resource allocation and
to determine efficient prices.

Different parts of the U S. have tried a variety

of approaches to restructuring the electric power
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i ndustry both at the wholesale and the retail |evels
over the past decade. Qur goal this afternoon is to

di scuss what we have | earned fromboth the successes and
probl enms encountered in electric power restructuring and
then to consider the challenge of climte change.

Now, we have three panels this afternoon, each

of which will |ast about an hour. |In each panel, we
will begin with a series of ten-mnute presentations
fromour panelists, and these presentations will then be

foll owed by 15 m nutes for discussion and questions
initiated by another panelist, and there will be
ten-m nute breaks between the panels.

Now, as you can see, we have an extrenely ful
afternoon. W are going to be lucky to get out of here
by 5:45, so | need to hold all the panelists to the ten
m nutes, and the way | amgoing to that is if any
panel i st goes over ten m nutes, they pay for take-out
for dinner for anybody who is here, okay? |If that does
not work, if we cannot get response to incentives, our
attorney here will turn off the m crophones after ten
m nutes. So, we mean business, okay?

Now, in our first panel, our speakers are going
to address, anong ot her things, what existing studies
tell us about consuner benefits fromrestructuring, how

design problens have limted the benefits of
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restructuring, how greater conpetition has affected the
ef ficiency of generation, and what we need to do to have
an efficient transm ssion system

Jolanta will now introduce the nenbers of our
first panel.

M5. STERBENZ: In the order they will be making
their presentations, Professor John Kwoka from
Nort heastern University; Professor Wl ak from Stanford
University; Dr. David DeRanus, from Bates Wite
Consul ting; Professor Catherine Wolframfrom University
of California, Berkeley; and Edward Tatum Jr., who is
Assi stant Vice President of Rates and Regulation at Ad
Domi nion El ectric Cooperati ve.

| will be the official tinme enforcer. | wll
try to give each one of you a two-m nute warning or so,
and at ten mnutes, this is it. So, let's get started.

MR. KWOKA: Thank you, Jolanta, and thank you,
Mark. | want to express ny appreciation, too, to John
Seesel for the very kind invitation to be here today.
It is a pleasure always to return again to the FTC where
| served many years ago Now.

The issue we are addressing is really beyond
normal inportance. Electricity is a huge and hugely
i mportant industry for all aspects of our econony and

all consumers init. Over the past 15 years, we have
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broken up and reorgani zed countl ess of these traditional
electric utilities, replaced traditional regulation with
| ooser oversight or deregulation, created entirely new
institutions to assist in the coordination function

bet ween stages, and encouraged entry of new players into
bot h generation and end use supply.

The GAO has called electricity restructuring one
of the largest single industrial reorganizations in the
history of the world. This has been a truly nmassive
undertaking, and it has been costly. The costs have
i ncluded the transition costs incurred in transformng
existing institutions, the costs associated with
creating entirely new institutions, such as RTGs, and
the distractions to managenent, challenges to
regul ators, disruptions to consuners from having to dea
with entirely new products, nethods, and systens of
operating. These costs have been very substantial. One
estimate sinply of the cost of inplenenting and
operating RTGs nationwi de, for exanple, concludes that
they are on the order of $2 billion per year.

For restructuring to be that official, then,
there nust be equal or |arger benefits to outweigh these
costs. These benefits nmay take the form of outright
| oner prices to consuners, as conpetition drives prices

toward unit costs, or the benefits could be in the form
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of | ower costs, as conpetition inproves the efficiency
of operating units, but ultimtely, that, too, should
| oner prices to consuners as whol esal e cost benefits are
fl owed through to business and residential users.

These were the prom ses of electricity
restructuring. The question we have before us is, has
restructuring, in fact, delivered on those prom ses?
Over the past few years, there have been a nunber of
econonm ¢ studi es that have sought answers to precisely
this question. Some of the studies have concl uded that
restructuring has resulted in substantial benefits,
benefits | arge enough to outwei gh these various costs.

A typical study of that sort conpares actua
prices in sonme period |ike 1998 through 2004, the
post-restructuring period, to prices that it estinates,
using a predictive nodel, that would have prevailed in
t he absence of restructuring. This particular study
finds a substantial difference favoring the actual
prices, a substantial difference between the two,
bet ween the but-for prices and the actual prices. It
aggregat es across regions of the country, across period
of time, and it calculates a benefit to all U S
consuners of on the order of $34 billion.

But ot her studies using what are broad- brush,

| ook to be very simlar nethodol ogies, conclude quite
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the opposite. Another study contrasts the rate of price
change before and after restructuring in states that
undertook that restructuring process with other states
that did not, in fact, engage in restructuring and finds
no correlation, no difference in the rates of price
change after that period of tinme in states that opted
for restructuring. This conclusion that restructuring
has had no effects on prices is shared by other studies
as wel | .

So, we began with one question, what, in fact,
has been the effect of electricity restructuring on
prices and costs, and now | think we have two, the
second being, how can studies that rely on broadly
sim |l ar nethodol ogies, to some degree simlar data, cone
to such fundanmentally different conclusions? | am here
today primarily to address this second question, the
guestion about the studies thensel ves.

What do we know about the effects of electricity
restructuring based on the avail abl e evi dence? These
are inportant issues since they are shaping the current
debate. They hel p establish a benchmark for our
understanding restructuring to this point, and they al so
provi de gui dance regarding further reforns.

For these reasons, | was asked | ast year by the

Anerican Public Power Association to eval uate these
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studies, not to undertake a new study, but to evaluate
t hese studies to determ ne which of them m ght be based
on sound met hodol ogy and which may not, and which,
therefore, may be convincing and reliable evidence with
regard to the effects of restructuring. | conducted
nost of that review | ast year, exam ned by now a tota
of 13 studies, ten of themquantitative, econonetric, or
simul ati on in sonme fashion.

Sonme of these focused on retail prices; others
| ooked at whol esale. Some were authored | academi cs;
sonme by consulting firms. Some were sponsored by
interesting parties; others not. A nunber cane to a
favorabl e concl usi ons concerning restructuring; others
did not.

| assessed each of these studies against the
standard of nobdern econom c research and policy
eval uation, and | published the results of that review
| ast Novenber in a report that can be found on ny
website or that of APPAs called "Restructuring the U S.
El ectric Power Sector: A Review of Recent Studies."

My concl usion was very sinple. Wile each the
studies that | |ooked at had its strengths, each
ultimately failed adequately to address one or nore
cruci al issues, nethodol ogical issues, issues that

needed to be addressed in the process of good, sound
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research, and, therefore, none of the existing studies
that we have before us really represents credible
evidence with regard to the benefits of restructuring.

So, one m ght ask, how can that be? How can al
these studies really fail to reliably assess reforns?
And | would like today to outline three or four reasons
why these studies, by and large, fail to nmeasure up to
t he standards of good econom c research.

Let ne see, ny slides diverge fromny talk, the
slides were prepared at an earlier tinme, and they bear
sonme relationship, but not close. The answer to the
guestion of what represents the shortfalls of the
current body of literature really has four parts.

First, electricity restructuring is unlike deregulation
of airlines or perhaps telecom It did not involve a
di screte event that occurred at a particular point in
time, throughout an industry. Rather, it involved a
substanti al nunmber of different state and federal
initiatives, many of them phasing in over tine.

The consequence for enpirical research is that
there is no single point in tinme, a big bang, that you
can point to as the defining noment for electricity
restructuring. Rather, one needs to recapture different
aspects of restructuring and the different timng of the

effects of actual reforns.
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Qut of the ten quantitative studies that I
menti oned, seven of them unfortunately, treat
restructuring as such a discrete event that occurred at
such a single point intine or treat states or regions
as having either restructured in their entirety or not
at all, with no allowance for timng. Those studies, it
is easy to see by exanple, m scharacterize experience,
by m scl assifying the basic data.

Second, in other industries, | should say,
calculating the prices that would have exi sted, but for
reform is the primary challenge. But in the case of
el ectricity, those but-for prices do represent a
chal l enge, but it is also true that the observed actua
post-reformprices are not generally good gui dance for
the effects of reform

M5. STERBENZ: W have two m nutes.

MR. KWOKA: They are often the result of
entirely different factors. The three major factors
that drive a wedge between observed post-restructuring
price and equilibriumprice are price freezes and rate
reductions that occurred at the institution of retai
restructuring, which nmakes post-reform or the imediate
years of post-reformprices, a tenporary and
artificially depressed set of prices, stranded cost

recovery, and thirdly, excess capacity in generation,
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whi ch drove down generation prices in the year 2000 and
| ater.

Al of these inply that a sinple conparison of
but-for prices with actual post-restructuring prices is
m sleading. O the ten quantitative studies, only two
or three even nmentioned the distortion due to rate
freezes. Only one nakes an effort to avoid it and that
effort is not really successful.

A third broad issue is that there is inadequate
attention to causation. Good econom ¢ nodeling requires
an appropriate set of explanatory variabl es, adequate
data to exam ne experience over a |ong enough period of
time or in different regions.

| need to speed up and sinply point out that
many of these studies failed to utilize adequate
nodel i ng or data for the purposes that they thensel ves
have set out.

And | astly, a truly conprehensive study of
el ectricity restructuring needs to pay sone attention to
ot her effects, including market power in nergers, RTO
governance and effectiveness, service and reliability.
None of these studies really addresses those at al
adequatel y.

So, in the studies that | have | ooked at, these

i ssues, by and | arge, have not been addressed at all, or
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at | east not conprehensively. A couple or three studies
| ook at some of these, but no single study ultimtely
addresses all of these criteria successfully. And the
result is that while there are now a significant nunber
of studies of electricity restructuring, none of them
bel i eve, represents credible evidence about the supposed
benefits of restructuring to this point.

How can that be? This is the point where | am
usually asked do | really believe that he can
el ectricity restructuring has had no effect. So, 'l
use sonme of ny QA tinme, which is that | would pose the
guestion that inevitably soneone is going to ask ne.

M5. STERBENZ: Two minutes extra.

MR. KWOKA: Which is inevitably do | really
believe that. Wll, there are certain hidden
assunptions of electricity restructuring that I now
t hi nk have mani fested their consequences. Not
necessarily hidden, nobody hid them not that everybody
ignored them but they were assunptions that proved to
be crucial to the actual outconme of electricity
restructuring, and I am happy to tal k about this nore
| ater at sone other tine.

One is that there was substantial belief that
there woul d be easy entry into generation, and while

there has been entry into generation especially in sone
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times and places, there are al so other places where
bui | di ng new generation is literally inpossible or
extraordinarily expensive.

Secondly, there is a belief that generation
woul d be anmple in supply, so we would not be confronted
with a circunstance where denmand pressed on supply,
particularly on the vertical portion of the rising
mar gi nal cost curve at capacity. Wen that happens, and
of course it does, that is the set of circunstances that
gives rise to nmarket power and particularly to
uni | ateral w thhol di ng.

Third, and the trunp card for nmany people's
argunents, is that there was a belief that there would
be anpl e transm ssion and, of course, we know that there
isn't, and the absence of adequate transm ssion, |eads
to both transient and | ocalized market power.

And | astly, there was a belief that there were
no substantial vertical economes to be sacrificed in
the process of de-integration.

Now, | don't believe any of those assunptions,
in fact, have proven to hold, and | believe the
consequences fromall of them have been sonme unexpected
out cones, maybe out cones that sone people m ght have
predi cted, but |argely unexpected outconmes fromthe

process of electricity restructuring.
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MS. STERBENZ: | hate to be rude, but we wll
need to be wrappi ng up.

MR. KWOKA: (Ckay, and for that reason, | just
want to say that the danger that we face is that further
reforns m ght be based nore on faith and ideol ogy and
flaned studies rather than the kind of evidence that
consuners and regul ators and supporters of orderly
mar ket reforms, | think, deserve. Thank you.

MR. FRANKENA: So, John is buying the
appeti zers.

M5. STERBENZ: | amtaking notes, and again,
hate to be rude, but we do not have that nuch tinme and
we would like to give everyone an equal opportunity to
speak.

Prof essor Frank Wl ak.

PROFESSOR WOLAK:  So, what | would like to talk
about is the title of nmy talk, which is why the U S. has
yet to achieve any benefits fromelectricity
restructuring and what can be done to change this.

And | guess the first is, you don't need any
surprise following on what John said, is it has been a
| ot tougher than people thought, and the question is
that the interesting thing is |I think the evidence is
far clearer outside the United States, and so what |

would really like to focus onis why is it that the U S.
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has been so difficult, and what are the features that
are unique to the U S., and then tal k about features
that are common to all markets, and what can we do.

So, the first feature that is unique to the
United States is the fact that we have this bizarre 50
states where there is state |level regulation at the
retail |evel and federal regulation at the whol esal e
| evel, and so what you have got is two different
mechani snms operating. The other is we have got the
Federal Power Act that Jimtal ked about. W have got
essentially a very good history of state-I|evel
regul ation, and, unfortunately, we have got sort of a
response, in part, to California of increasing
regul atory intervention in the whol esal e market
operations. So, let ne just briefly go through each of
t hese things.

So, you know, as | said, the United States is
the few country that has a separation between retail and
whol esal e regul ation, and, you know, it is real sinple.
| f you assune a whol esal e narket, where final |oad
responds to realtine prices, you can create a
great -1 ooki ng whol esal e market, but if that doesn't
exist, disaster. Simlarly, if you design a retail
mar ket ignoring the need for retailers to head spot

price risk, this can also create a disaster.
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So, it really requires coordination of whol esal e
and retail regulation, and the trouble here is that a
| ot of the so-called retail policies that appear
consi stent with nmaking the whol esal e market work better
appear to state PUCs |i ke they are giving up regulatory
authority. | just list a few exanples here, but
essentially telling consuners they need to be able to
protect thenselves fromprice volatility through their
own actions, that sounds |ike the PUC giving up
authority.

The point here is that once you introduce a
whol esal e market in your region, you are basically
giving up pricing authority, as certainly California
observed, this is giving up authority to FERC.

So, the other is the Federal Power Act. Jim
talked on that, so | amnot going to review it, but
basically there are no markets that | am aware of around
the world where there is this requirenent for just and
reasonable prices. | nmean, that is a unique feature of
the United States, and, in part, the result of why I
al ways say it is restructuring, not deregul ation,
because prices still are regulated. It is just that we
do have a different formof regulation, and this really,
| think, creates a severe formof noral hazard in the

formthat FERC has to ensure prices are just and
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reasonable. If | know FERC has to ensure prices are
just and reasonabl e, why take any costly actions to
protect nyself against unjust and unreasonable prices,
because FERC is going to nake them just and reasonabl e?
So, this is really not a great background to restructure
t he industry agai nst.

The other is the fact that we have been
different fromother countries in the world. W have
been essentially doing state-level retail price
regul ation for over 70 years, and these sort of two
tenets of state level regulation really give rise to a
good set of incentives -- not a great set of incentives,
but a good set of incentives -- for utilities to keep
their costs down, and so what happens is largely | think
the state regul ati on has done a good job of squeezing
out the major inefficiencies, at |least the big
inefficiency that's cone in investnents but probably not
as much in operating efficiencies, and many of the
whol esal e markets in the United States, particularly
eastern | SCs, were historically tight power pools that
you could really argue were sort of cost-based markets,
you know, for a very long tine.

But the difference is in the other countries of
the world, the UK, Australia, virtually all of the

mar ket s where you could say there has probably been
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pretty successful restructuring, what happened is you
t ook a governnent - owned nati onal nonopoly and you
restructured it, and so you could argue that, you know,
they sort of had nuch further to go than we do in the
United States, and that one argunment could be is the
reason that the United States has not seen the benefits
of restructuring yet is because essentially there were
just less inefficiencies in the system because of a
pretty good state-level regulatory process to begin
with. So, one question certainly | think is, is the
maj or source of benefits just privatization and good
regul ation rather than really the introduction of
whol esal e and retail conpetition?

The other problemin the United States is this
di sturbing trend towards "W really care about price
volatility.” So, in other words, one price that is a
t housand dollars too high for one hour is far, far worse
than a price that is one dollar too high for 10,000
hours -- for 8,000 hours of the year, and so what we
will do is whatever it takes to essentially nake prices
| ess volatile. This is the so-called automatic
mtigation procedures, capacity paynment nechani sns, and
essentially attenpts to restrict forward markets in
energy to be purely physical.

The way the anp mechani smworks is essentially
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it says if you bid above sone reference |evel, then we
are going to say you violated this conduct test; if this
i npacts the market price, then we are going to say you
related the inpact test; and if both those things occur,
we are going to mtigate your bid to a reference |evel
but that reserves level is typically set at sone

regul ated cost plus an adder. So, we are essentially
giving the market participant |lots of noney to be
mtigated.

True, we are sort of spreading it out over a
bunch of hours, but we are saying instead of spiking the
price and hopefully providing the signals to prevent
that spike in the future, we are going to sinply allow
you to exercise just a little market power, but not too
nmuch.

So, the basic point here is just the fact that
mar ket power mtigation would -- necessarily is always
i nperfect, and so the idea that we always face is
essentially the choice between an inperfectly
conpetitive market or an inperfect regulatory process,
and | think there is this sort of false sense of
security that says, if we have a market power mitigation
mechani smin place, we have effectively controlled the
exercise of unilateral nmarket power, and | guess ny

response would be is that it really just sinply changes
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the ways that suppliers exercise unilateral market
power .

So, for exanple, much of the anp mechani sns have
what's called a reference price, where the reference

price is based on accepted bids during "conpetitive

conditions.” So, if I ama supplier and | know t hat
what will happen to reset ny reference level is the fact
that accepted bids in "conpetitive conditions,” | am

going to be nore likely not to bid as aggressively
during conpetitive conditions, because that will limt
the extent to which | amgoing to get anped and,
therefore, be unable to raise prices during so-called
nonconpetitive conditions.

So, essentially, once again, we trade off the
one dollar too high/8,000 hours of the year agai nst
preventing that $1,000 price spike in a couple of hours
of the year. And after all, what consunmers presunably
care about is, what do | pay for the year?

The ot her nechani smdisturbing trend is capacity
paynent mechani sns, which essentially, you know, w ||
pay generation owners for the existence of their
generation unit, and so what this does is it certainly
stinmulates -- it may, you know, cause nore capacity to
stay around and | ower energy price volatility, but we

still have to pay the generators to stay around, and so,
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you know, consuners have to pay for the fact that those
generators are there.

The other problemis that, at |east
historically, is capacity markets are extrenely
susceptible to market power. It is kind of the problem
of vertical demand neets vertical supply in areally big
way because of the fact that you cannot build a new
power plant in one day in order to nmeet your capacity
obligations. So, if a supplier is pivotal in the
capacity market, they can set the price at a very high
| evel, and that is precisely what happened in a nunber
of the capacity narkets.

Then, the solution is to introduce this demand
curve, which I would prefer to call a demand curve,
because it really is just sinply distinguished fromthe
econoni st's demand curve, because it really is just a
prespecified, sinplified regulatory process for setting
the capacity price, and it is a regulatory process that
nost likely is going to set it too high, which further
makes it unlikely that customers are going to be able to
receive benefits fromrestructuring, because what we do
to solve the problemis overpay for excess capacity
since the val ue of excess capacity is pretty close to
zero.

The other is that, you know, capacity markets
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al so do not really solve the problemthat to attract new
investnment -- in fact, it is -- you know, the standard
argunent is that, you know, | would personally |ike a
capacity market for professors, just paying nme to exist,
but -- | guess that is tenure -- but the idea that it is
not sufficient to get people to invest.

The other problemis it really does not solve
the problemthat nost of the markets have had, which is
nmel t-downs in the whol esal e market have not been due to
i nadequate capacity. It is typically inadequate energy,
meaning that there is -- all the market nelt-downs that
have occurred around the world have occurred in
hydr o- based systens, or at |east systens dom nated by
hydro, and what happens is that there is not a | ot of
wat er behind the dam everybody sees that; all the
fossil fuel generators figure that one out quite
qui ckly; and, sure enough, they all of the sudden bid
much hi gher or find thenselves facing nore inelastic
resi dual demand curves, typically, at first base,
because of the fact that the hydro suppliers are now
trying to conserve their water and so, therefore, we are
off to the races in terns of very high spot prices,
having nothing to do with the capacity shortfall.

MS. STERBENZ: Two mi nutes.

PROFESSOR WOLAK: Ckay, we will have to go
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faster.

The other is the idea of restricting financial
transactions, and here the idea is that forward energy
mar kets are just fundamentally financial markets, and by
telling a market participant that, you know, you mnust
stay on your schedule or we will penalize you for that
essentially increases the cost of undertaking these
transacti ons and unnecessarily increases their cost to
mar ket partici pation, and, you know, one of the ideas of
restructuring was to essentially allow parties to
transfer risks to the party best able to bear them and
so by requiring forward markets to be physical in the
sense of large penalties on failure to fulfill forward
mar ket conmitments just increases the cost with no rea
associ ated benefit. | nean, these are financial
mar kets, just |ike financial nmarkets that exist in al
ot her commoditi es.

So, the other is features comon to virtually
all markets. In the interest of tinme, essentially the
big issue here is asymetric treatnment of load in
generation. In other words, all the whol esal e narkets
that exist in the United States effectively have a free
hedge provided to retail custonmers. |In other words, go
back to the retail prices set al nost independently of

what is the whol esale price, and al so, people have the

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

210

option to cone back to the fixed retail price at any
time.

VWhat we really have to have is treat electricity
i ke any other product where the default price is the
realtime price, and if you want sonething different, you
buy a hedge to get out of it just like you do in any
ot her product that you have. The fundanental thing is,
once we get that, we have a symretric market just |ike
every ot her market that we have where, essentially,
willing buyers and willing sellers each face the sane
price margin and nust buy out.

The other is this issue of the newrole for
transm ssion, is that transm ssion really becones the
facilitator of conpetition in a whol esal e market regine.
In other words, it really serves a different role of
maki ng an inperfectly conpetitive whol esal e market nore
conpetitive versus essentially inproving an inperfectly
regul ated, sort of vertically integrated, utility. So,
it really serves a nmuch greater role in a particular --
| think the criteria now becones one of what | cal
econonmic reliability of the transm ssion network,
meani ng that what we are doing is facing all |ocations
in the transm ssion network are essentially contestable,
is that firnms face substantial conpetition froma |arge

nunber of independent suppliers a large fraction of the
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time, and so it really is the case that investnent in
transmssion is facilitating the conpetitive set of the
mar ket, not sonething that we really had to worry about.

The final issue is this, we have to distinguish
bet ween i nprudent and prudent investnents. One of the
big benefits of restructuring is the fact that m stakes
get put on the guy that invested, not m stakes on the
regul ated customer, and | think, unfortunately, this is
sort of one of the problens that | think the federal
regul ator is beginning to catch onto, in that the fact
of distinguishing between these two types of investnents
is clearly one major source of restructuring, is that if
sonmeone brings online a plant too soon, they | ose noney.
But the good news is, the unit is still there; it just
sells for less, and the people that invested in it do
not make any noney, and, you know -- but the idea is it
will be there to serve denmand into the future.

That is really one of the big, big potenti al
benefits of restructuring, is if you time your
generation at the right nonent, you will earn a good
rate of return; if you don't, you will not, and
consuners won't have to pay for those m stakes.

So, finally --

M5. STERBENZ: Two bonus m nutes.

PROFESSOR WOLAK: Just to conclude, we just need
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to essentially think about it in ternms of electricity is
i ke any other commobdity. Think of whol esal e market/
retail market policies that essentially cause symetric
treatment of |oad and generation, and one of the big
final issues that | did not have tinme to discuss is
really this question of do not focus on the short-term
mar ket ; focus on the devel opnment of the | ong-term market
because that is the narket that can be conpetitive.
Short-termelectricity markets are virtually inpossible
to make conpetitive for all the reasons that everyone
knows, but |ong-term markets certainly can.

Thank you.

MS. STERBENZ: Thank you so much

Dr. DeRanus?

As you' ve noticed, everybody has been given a
two-m nute warning, ten-mnute cut-off point, and then
extra two bonus m nutes, which started with Professor
Kwoka, so | had to be uniform here.

MR. DeRAMJS: So, to those of you who cane
expecting to see Bill Massey, ny apol ogies for
di sappointing you. | was a |last-mnute substitute.
shoul d al so say that sone would say you are probably
fortunate, because | was told yesterday that | was
invited to come and speak on the panel, so | only had a

short tinme to prepare a presentation, but | got up to 25
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slides. So, if I would have been given nore tine, you
woul d have been subjected to a little bit |onger
treatment. | amgoing to nake Jolanta's job a little
bit easier because | have a little stopwatch --

M5. STERBENZ: Wonderful .

MR. DeRAMJUS: -- to keep nyself on track here.

One of the reasons ny presentation mght be a
little bit | ong-winded, and I amgoing to rush through
ot of it, there is printed copies out here. | have got
sonme printed copies for the panelists if they want to
tag al ong on sone of the graphs, but it is because |
feel strongly about these issues, and | have
i ncreasingly seen the evolution of the debates on
restructuring evolve to a point where we are at a real
crossroads. | do not think a week goes by wi thout there
bei ng another legislative effort by -- a call for
reregul ation, and | have been particularly distressed at
the ratio of political jargon relative to deep anal ysis
to actually determ ne what the problens are and how to
nove things forward.

So, with that in mnd, I'll offer ny own
t hought s about sone of the issues, and sone of this goes
to sonme of the research that Professor Kwoka has
reviewed in his paper. | do think there is a |lack of

appreciation that there are many different research

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

214

guestions to be asked of these enpirical analyses, and |
do think that the rel evant research questions, even

t hough they are nunmerous, that they are ultimtely
tractable, but | also think it is inportant to | ook to
see whet her those research studies are reliable, and |
think to that end, | think any additional scrutiny of
enpirical research is welconed, but | do think it is

i mportant not to throw the baby out with the bath water.

Finally, I think it is appropriate to step back
and identify whether we have consensus about whet her
there is an appropriate standard that can be applied to
conpetitive markets, whol esale markets or retail narkets
for that matter, to determ ne whether, in fact, they are
conpetitive. And | say this because | have heard,
agai n, increasing anounts of -- call themnore of an
al arm st type jargon about things |ike the dark spread,
about marginal cost pricing, as if marginal cost pricing
is sonething that is inherently out to harm consuners.
So, with that in mnd, let ne gotoit.

Now, | have got here a whol e bunch of different
guestions that one could ask with enpirical methods, and
the one of the biggest inperatives that is com ng out of
sone of these local regulatory -- or I amsorry, |ocal
| egislative efforts is whether ratepayers have been

financially harned by electric restructuring and/or
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whol esal e conmpetition. This is really a

dol | ars-and-cents-type question, and there are certain
types of analyses that | think that are inportant and
rel evant in answering that type of question.

It is a very different type of question if you
were doing an enpirical research project, if you are to,
say, ask the question or attenpt to answer the question
what the costs and benefits have been of electrical
restructuring either to date or likely on a
goi ng-forward basis; simlarly whether market -- how
mar ket prices conpare to regul ated prices, which may,
for exanple, call for nore cross-sectional or but-for
type of analysis of what regulated -- conti nued
cost-of -service regul ati on woul d have been relative to
actual price experience paid by consunmers. |In that
context, one m ght want to, instead of |ooking at actual
prices, |look at what are equilibrium market prices as
nore of a guide post in the future to how conpetitive
mar kets are likely to work.

There are al so other questions in terns of what
institutional features of market nmake them nore or |ess
conpetitive, and | think that is probably one of the
nost interesting research questions out there, because
t hat provides a guide post to regulators and

pol i cy-makers about how to nake these markets nore
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conpetitive.

O her questions are | think it is relevant to
ask whether the cost of RTGs have been worth it, but
that does require a different kind of an analysis, one
t hat says have the efficiency gains that we have
obt ai ned by including additional generation into
econonm ¢ di spatch, do those outwei gh the costs of
generation? But those are hard enpirical questions, and
| think we have the tools to do them and | think a | ot
of the studies published to date do shed sone |ight on
it, and unlike the -- | think the conclusion that
Prof essor Kwoka cones to, | canme to the conclusion, even
if they are not bullet-proof, that a wide variety of
t hese studi es and approaches do shed consi derable |ight
on the potential benefits and actual benefits of
whol esal e markets in restructuring.

So, | want to focus on a couple of different
things that the fol ks have identified as potentially
being in or out of such anal yses, and the question first
is, is it appropriate to consider rate freezes a benefit
of restructuring?

The second one is, is it appropriate to consider
t he generation and i nvestment boom of the '99-2004
period as a benefit of restructuring conpetition.

Third, have restructuring in conpetitive nmarkets
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shifted risks associated with devel opnment and ownership
of generation fromratepayers to investors? | think
that is an inportant question to ask.

Fourth, have enpirical analysis of the benefits
of conpetition and restructuring ignored market power
i ssues? And as soneone who cane into energy via nore
antitrust, that is an issue that is near and dear to ny
heart, but | do not think it has gotten as short a
shrift as sone comentators woul d ot herw se suggest.

Finally, this question about whether margi nal
costs are an appropriate standard for determ ning
whet her whol esal e markets are workably or reasonably
conpetitive.

So, to begin with, there are a whol e w de range
of things that we probably are in vigorous agreenent
about -- "we," | say those who may ultimtely cone to
di fferent concl usions about the quality of the research
and the conclusions that can be drawn fromthem 1 think
we could all agree that estinmating the inpact of
conpetition and restructuring has been difficult, is
difficult, for all the reasons that Professor Kwoka
mentioned, difficulty of demarcating a regul ated versus
an unregul ated tinme period; difficulty making cross-date
conparisons; identifying causality is difficult because

hi gh-cost states were those who were nore likely to
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actually engage in restructuring; and rate freezes and
stranded costs certainly conplicates the anal yses.

Whol esal e creating but-for prices, creating a
but-for price of what the regulatory price would have
been, the cost-of-service regulatory price would have
been, is an inherently difficult process. It is hard
enough to create but-for prices of market prices. It is
even harder to created but-for prices of a regulatory
process.

But, despite all those difficulties, I do think
guantitative nmethods can shed |light on the inpact of
conpetition restructuring. | think regardless of the
difficulty of identifying a clear big bang point, |
think in retrospect, it is clear that electric nmarkets
today are very different than they were ten years ago or
15 years ago or even seven or eight years ago for that
matter.

There are significant differences in the
regul atory environnents in different states, to state
t he obvi ous, and those can be very hel pful in providing
the basis for a cross-sectional analysis. Production
cost nodels, | have used these in sone of my work, and |
find those to be very revealing in ternms of identifying
opportunities for efficiency gains by expanding the

scope of markets. Those are both proconpetitive, and
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they allow for, as | said before, the increased
integration of additional units, renoving constraints,
to allow for broader econom c di spatch and reasonabl e
generation costs. One can also |ook at auction results,
for exanple, to see whether whol esale prices are being
passed t hrough to consuners reasonably efficiently.

Finally, the obvious point, | would think, but
one that gets lost in these debates, is that electrical
utility restructuring is very nmuch a work in progress.
| mean, how do we assess California? The 2000-2001
experience in California, is that sonething you include
in an enpirical nodel to say this is an inherent result
of deregul ated markets or restructuring efforts, or does
it identify specific problens that arose out of a
specific inplenentation of narket design and experience
that hopefully we have all |earned fromand we can apply
on a going-forward basis to ensure that those m stakes
are not repeated? | would advocate very nuch the
latter.

So, here's a couple of -- trying to address sone
of these issues, just to give you a sense of sone of the
guantification of them | do think that the inpact of
price caps can be appropriate to | ook at in determ ning
-- in assessing the costs and benefits, again, depending

on the question being asked. |If it is a question of

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

220

what woul d the conpetitive price |line have been during
this time period, that is a different question that
different types of anal yses are appropriate to apply,

but I do think in answering a hard question froma state
regul ator who says, "Did we nmake a m stake when we

i npl enented restructuring,” | think that is an

appropri ate question.

It is not -- | amnot a big fan of price caps,
don't get ne wong, albeit it has produced significant
benefits to customers over the past several years. |
think there are significant problens with rate caps,
namely, in determ nes of discouraging new i nvestnent,
whi ch as soneone who wants conpetitive nmarkets, you want
incentives for an investnment. | ama firmbeliever in
maki ng sure consuners are exposed to price signals so
that they can change their consunption accordingly.

The best cure for market power problens is to
have a downwardly sl oping demand curve, and the way to
get sonme elasticity in that demand is to expose
consuners to prices. You are guaranteed a verti cal
demand curve if you have rate caps -- price caps on
t here.

But nevertheless, this is one realization of a
whol e host of random vari ables that go into determning

mar ket price of -- electricity prices. This is the
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realization that occurred. Ex post, if we are doing an
ex post assessnent, | do think it is inportant to
i nclude those in that analysis.

Li kewi se, surplus capacity. It does result from
-- the surplus capacity, particularly that which
resulted fromIPP investnment, should be considered a
benefit of restructuring whol esale conpetition, and it
reflects an appropriate allocation of risks in
conpetitive markets. | amsure all of you are well
aware of the |arge nunber of bankruptcies and
restructurings that have occurred over tinme, and those
are costs that woul d have ot herwi se been borne by
rat epayers.

| have got very little time left, so | am going
to bl ow t hrough sonme of this, but these are slides that
| amsure are famliar to a lot of you in ternms of the
i ncredi ble increase in generation capacity, particularly
by I PPs during the core 2000 to 2004 tinme period.

Li kew se, market power issues absolutely should
be addressed, but |I do not think that one should junp to
mar ket power conclusions every tinme there is a price
spi ke, particularly in an era of volatile fuel prices.
| am particularly concerned about the persistence of
vertical market power, an issue |I know was near and dear

to the FTC s heart back in 2000 when these restructuring
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debates were going on. | do a lot of work in
unrestructured states, where there is the continued
exerci se of foreclosure, where efficient | PPs are being
forecl osed fromparticipating in the market. There is a
| ack of market institutions and so and so forth, and
that is the type of market power problemthat is not
self-correcting. Unlike price spikes that generates
signals for new entry, vertical foreclosure does not. |
have got a slide in there on efficiency loss resulting
from forecl osure.

Another thing that is a topic about market power
that is very much in the industry these days is whether
auction markets are conpetitive. That is a fairly
easily determ ned process, and notw t hstandi ng sone of
the nore recent |awsuits that have been filed about
II'linois, the analyses | have done in Maryl and and
others in ny firmhave done with regard to New Jersey
suggest these options are very efficient at passing
t hrough whol esal e costs onto retail ratepayers.

So, the last thing | amgoing to touch on, the

mar gi nal cost issue, notw thstanding the fact that | am

just over time -- and | prom se to kick ny coupl e of
dollars into the kitty -- that for some inexplicable
reason, marginal pricing remains controversial. | have

heard it referred to as the "dark spread,"” because
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i nfranet margi nal units and nuclear units are paid the
mar ket-faring price. This is kind of a standard vi ew of
how markets are set in single-market faring prices. |
think you will get a simlar result it is paid-as-bid
type markets.

In theory, these are not perfectly
conpetitive -- we know these are not perfectly
conpetitive markets, econom c theory woul d suggest that
prices will -- that bidding behavior will deviate from
this perfectly conpetitive outcone. Wat | thought
is -- but | think there are a |ot of other factors that
go into real world investnent decisions that nake -- or
bi ddi ng deci sions that make that sinple theoretical view
alittle bit harder to rely on

| amgoing to close with a couple of slides --
encourage you to look at thema little nore closely --
that are actually cribbed from Professor Bushnell, an
article, and his coll eagues at Berkeley, that | think
provi de a good indication exactly where the problemis,
that overall, in a |arge segnent of the market of ours,
prices actually track the conpetitive market outcones,
the margi nal cost pricing, very well. So, the sane
conclusion that the PGA Market Monitor cane to in
| ooki ng at PGA markets.

Were the problemis is in these high demand
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hours, in the case of the California -- a picture of
California 1999 prices, and you see an i ncreasing
di vergence of prices away fromthat conpetitive and
mar gi nal cost bi dding, and these are things where that
is an issue that regulators and policy-nmakers and
econom sts should all focus on, but, again, not to throw
the baby out with the bath water. There are |ots of
ot her hours in which prices behave very well, and, in
fact, even better than a | ot of our sinple theoretical
nodel s woul d predict.

This is PIM a sinple nodel of oligopoly in
whi ch actual prices are far bel ow those predicted by a
si npl e Cournot nodel of conpetition and conpetition
guantities that Professor Bushnell and his coll eagues

show actually can be tweaked to provide a better

predi ctor of prices, but neverthel ess, as you will see,
up to -- in the vast majority of hours and even sone of
the -- a fair nunber of the peak hours, you see a |ot of

t hose dots down there, even as you approach that 1.0 on
the horizontal axis, that actual market prices are
actually fairly close to conpetitive market prices, and
| think that is really the good news associated with how
t hese markets are actually operating.

Thank you very much

MS. STERBENZ: That was perfect. | also wanted
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to mention that copies of those presentations should be
outside, and if for whatever reason they are m ssing and
we have insufficient nunber of copies, please |let us
know, because | realize we are noving through this very
qui ckly.

PROFESSOR WOLFRAM  Al'l right, thank you. So,
bot h John and David have tal ked very generally about
studi es that assess the effects of restructuring. | am
going to talk a bit nore specifically. First, kind of
t heoretically about what we m ght expect the effects of
restructuring to be, and then, specifically, | am going
to tal k about two studies that | have been invol ved
Wi th.

And | should say that | am al nost positive this
is the case, but | got John's study back in Novenber,

I i ke any good academic, or not all academics will admt
that they do this, but | |ooked at the title and noticed
that it had something to do with nmy own research, so the
first thing | did was flip to the back of the paper and
| ook at the bibliography and I did not see it cite ny
papers. So, at first | was annoyed. But then |I read
through the study a little bit nore closely and saw t hat
he was critiquing papers. So, | was |ess annoyed that
nmy paper wasn't in there.

So, | amgoing to focus specifically on the
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effects that restructuring mght have on electric
generation, on that side of the industry.

And, so, John's studies, a |lot of them assess
the effects on prices, and | guess ny position is that
as long as electricity restructuring is reducing costs,
sonehow there is sonme econonic efficiency gained. And
whet her that gets translated into prices, price
reductions is a matter of rents and is sonething that
can be addressed by market structure or nmarket design
changes.

So, as has been brought up already, there is
heat ed debate, both about how to restructuring
el ectricity markets and whether to restructure
electricity markets, but the basic point is that from
kind of an Econ 101 point, all of this should be noot if
restructuring doesn't inprove econom c efficiency.

Jimtal ked in the norning about the political
econony rationales for why restructuring actually
happened. That m ght be a kind of description of what
happened, but from what we actually should do as
society, we should only restructure the market if it
i mproves econom ¢ efficiency.

So, | want to talk a bit about where we came
from just to think about why restructuring mght affect

efficiency and why it mght inprove efficiency.
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So, we started with about a thousand plus |arge
i nt erconnected generating plants, that were operated
mai nly by the investor-owned utilities. |nvestor-owned
utilities were regul ated under a cost of service or cost
pl us format, which basically gave them guaranteed
revenues. They showed up to the State Public Uility
Comm ssion and said, we spent X on our plant, please
give us X plus a return on our investnent. Please set
our rates to cover that.

And that's not conpletely true. | nean, there
were some cases of disallowances, or cases of regulatory
|l ag, where it takes a bit of tine before the costs are
translated into rates. But as one representative of a
large utility in the South told us, regulated electric
conpani es are very incentive challenged. You have not
very strong incentives to reduce your costs if you know
that the costs will, for the nost part, be translated
into your prices.

So, restructuring is changing all that. For one
thing it is changing the incentives that are faced by
the existing owners of the plants. So, even if the
plants are left in the hands of the investor-owned
utilities, in sone cases, they are facing a rate freeze.
So, cost reductions that they can nake translate

directly to their bottomline. The prices are frozen,
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they are not tied to their cost, so any cost savings
they can eke out will translate to the higher profits.

Anot her thing that is happening is that the
exi sting plants are changing owners. So, a |ot of
states have nmandated or kind of encouraged divestiture
so that the investor-owned utilities are divesting to
new conpanies. And the third thing that is happening is
that new firns are building plants.

So, very quickly, we can think of what actually
m ght change. W have tal ked about the incentives for
change, so what m ght the new owners or the old owners
faci ng new i ncentives change? One thing is just what is
called the technical efficiency of the plant, so they
m ght just inprove the heat rate of the plant, reduce
t he amount of fuel that they need to generate a kil owatt
hour .

Agai n, sonebody told us that conventional
utilities, nost of them are under fuel cost
pass-throughs. So, whatever they spend on fuel is
transl ated through the fuel cost adjustnent into their

rates. And, so, sonebody told us under that system if

we told managenent we can spend a mllion dollars to
save ten mllion in fuel, the managenent would tell us,
no, that doesn't nmake sense. The mllion dollars may or

may not show up in the next rate case, that's a capital

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

229

cost, the $10 million of extra fuel costs that we are
incurring we know we will collect through the fuel cost
adj ust nent .

So, that just doesn't |eave you with very strong
incentives to make investnents that could inprove your
fuel efficiency.

Simlarly, other things that can change woul d be
the input mx, there mght be switches fromnore capital
to nore fuel, or vice versa, fromless fuel to nore
capital, that's the same thing |I said. And also the
costs of the inputs m ght change. So, for instance,
under a restructured environnment, managenent m ght face
bi gger incentives to extract wage concessi ons.

At the dispatch level, the mx of plants that
are included in the dispatch m ght change. Both because
of market power reasons that if sone of the bigger firns
are wi thhol ding capacity and the snmaller firnms are
bidding their plants in at margi nal cost, there may be
sonme inefficiencies resulting fromthat. Al so, the mx
of plants that are included in the dispatch m ght
i mprove because of inproved coordination.

So, in order to performan ideal study to
measure sonme of these effects of restructuring, you want
to think about what the counterfactual is, and both John

and David nmade this point, but let nme just enphasize it.
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What we want to know i s not what has changed versus what
we saw before, but what has changed versus what we woul d
have seen in the absence of restructuring.

So, sonme candidates for this counterfactual, say
you are | ooking for a variable X, which could be
i nvestment, which could be fuel use, which could be
wages, staffing levels, whatever X is. One candidate
for a counterfactual is X before any kind of
restructuring took place, so X before 1995.

The problemwith that is if you are | ooking at
sonmething |li ke take staffing levels, if you conpared X
in 2000, staffing levels in 2000 to staffing levels in
1990, and you did it only in restructured environnents,
you woul d see, wow, there have been lots of cuts in
enpl oynment. There has really been a big benefit of
restructuring. But, all over the world, there has been
i ncreased automation. And, so, enploynent staffing
| evel s have declined all over the world, just for
t echnol ogi cal reasons.

So, in order to account for that, you m ght want
to bring in other information that would hel p you
control for things that are happening in the world in
addition to restructuring.

So, you could bring in X in other parts of the

world, or Xin states that aren't progressing with
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restructuring quickly, and here being careful to neasure
the point at which restructuring begins, which as John
has pointed out is not uniformaround the country and
even within a state it is kind of not a black and white
dat e.

So, the ideal thing would be to look at X in
2000 minus X in 1990 in a state that's restructuring,
but then separate out the effects of everything el se
that's going on by controlling for that sanme change in a
state that's not restructuring.

So, again, if Xis staffing levels, you m ght
| ook at staffing levels, have they fallen a lot in
California, but then you want to control for the extent
to which they've fallen in a state |ike Kentucky.
Hopeful ly, Kentucky will help you control for kind of
everything el se that is happening in the industry,
absent restructuring.

So, the first study that | want to tal k about
was joint with two other co-authors and we have done
just this kind of differences and differences
conpari son, where we are conparing staffing | evels and
non-fuel operating expenses at plants that are owned by
i nvestor-owned utilities, we are conparing those to
muni ci pal | y-owned plants, so nunicipal plants there are

kind of the Kentucky, controlling for everything el se
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that is happening in the industry. But we have al so
conpared investor-owned utility plants in restructuring
states to investor-owned utility plants in
nonrestructuring states.

So, just to give you a sense for the patterns
that we see in the data, the blue Iine is the nonfuel
expenses relative to a baseline of 1981. So, that blue
line is that trend for investor-owned utility plants in
restructured states. The brown line is that trend for
investor-owned utility plants in nonrestructured states
and the black |ine shows you the trend for
muni ci pal | y-owned plants in whatever state.

So, the first thing they notice is that everyone
has shown staffing reductions, and as | said, that could
be part of automation, that could be parts of a | ot of
things. But even the nunicipal plants are staffing at
the sane plant, so for the sanme kind of capacity, they
are staffing at about a 15 percent |ower |evel than they
did in 1981.

But you see bigger inprovenents, or bigger
reductions in staffing levels at both the
nonrestructured states, at every investor-owned
utilities, and the biggest inprovenent that you see is
in the restructured states, the investor-owned utilities

operating in restructured states.
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M5. STERBENZ: You have two m nutes.

PROFESSOR WOLFRAM  So, this is just kind of a
sanpl e of the analysis that we are doing, we also do a
bunch of kind of robustness checks to make sure our
definition of structured versus unrestructured i s not
driving our result. W look at the timng of the
restructuring process, and the results are robust. It
i s suggestive that the increased incentives faced by
i nvestor-owned utilities led themto reduce their
operating costs.

Anot her somewhat simlar paper is joint with Jim
Bushnel |, and here, we are |ooking specifically at the
heat rates, at the fuel efficiency of plants, and we are
| ooking at the sane plant before and after it changed
ownership. So, we do both the just kind of sinple
before and after, sane plant before and after the
di vestiture, but we also do a difference in differences
cal cul ati on and conpare the changes at the plants that
were divested to nunicipal plants or to plants that were
not divested.

And just quickly, the results of that show if
you | ook at the coefficients in the divested row, the
way to interpret those is about a 2 percent to 2.5
percent reduction in heat rate, or inprovenent in fuel

efficiency that we are seeing fromthe divestiture. And
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it doesn't really matter whether we do it with the
controls or without the controls.

And, so, the estinmates suggest that the divested
plants facing different incentives, either facing the
new i ncentives or just because they can specialize in
operating a type of plant have reduced their heat rates.

At current fuel prices, it is always a little
risky to say that, because current fuel prices are
changing, if you extended that 2.5 percent inprovenent
in fuel efficiency across the board in the country, that
woul d add up to alnost $4 billion per year in savings.

So, just quickly, the additional evidence that
there are potential benefits fromrestructuring, John
Kwoka and co-aut hor have a paper that |ooks at the
distribution level, the Barnmack, Kahn and Ti erney paper
| ooks at inprovenents in capacity factors at nucl ear
power plants, and there are a variety of other kind of
i ndi cations that you can point to to suggest that there
woul d be inprovenents in efficiency fromrestructuring.

So, just to conclude, | think it is useful to
step back and rem nd oursel ves about why we enbarked on
the restructuring process in the first place and what
the potential gains in economc efficiency can be. So,
| have focused on, and my work so far is focused on

eval uating actual efficiency gains in generation,
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al though gains in transm ssion and distribution are

also likely. And there the effects would not be so nuch
fromthe transition to nore market-based settings, but
nore fromthe transition to i nproved regul atory

envi ronnent .

So, | have also said |ittle about |ong-term
investnment, | think that's harder to come up with a
counterfactual for. That's harder to say what the |eve
of investment would have been, but for restructuring.
And, basically, | think nore work needs to be done to
assess the potential gains.

The approach that | have gone there is really
kind of a bottomup approach. You take one very
specific part of the whole electricity industry, you
know, | |ooked at staffing |evels at electric power
pl ants or you could | ook at fuel use at the power
pl ants, and we want to do a careful enpirical study of
what has happened there. And, ideally, you would |ike
to marry those to the nore aggregate studies that | ook
at the effects on pricing or the effects on the industry
overall. But | think the approach that | have outlined
kind of allows you to be careful and to think through
sone of the issues going on

Thank you.

M5. STERBENZ: Thank you. Ed Tatum | think we
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will run over alittle bit.

MR TATUM Oh, I'mglad to hear that.

M5. STERBENZ: Onh, that's right, I'mgiving you
extra tinme unless you are super fast.

MR TATUM No, | amfrom Ri chnond, Virginia, |
cannot speak anywhere near as fast as Frank Wl ak.

MS. STERBENZ: Then we are in trouble. Go for

MR TATUM Well, | will try to be brief. 1 do
appreciate the opportunity to be here today. | amnot a
doctor or a professor, | aman electrical engineer, and

| did work for a not-for-profit electric cooperative
that has been in the PIJM nmarket since day one. And, so,
| have personal experience with a big bang, if you will,
fromregulation to a conpetitive environnent.

| was tal king today, about the different drivers
for getting whol esale right, and one thing that | would
think about is transmission. |In essence, the prem se
here from our organization, transm ssion is indeed
necessary for successful conpetitive markets. | would
like to echo, and very strongly, we do not believe it is
a conpetitive commodity and we would like to put that
type of discussion to rest. W do believe it is a
facilitator of conpetition anobngst generation demand

response.
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We have recently started to nake sone
i nprovenents with regards to transm ssion investnent and
promses, if you will, of transm ssion investnent
t hrough the PJIM and the regional transm ssion expansion
plans with additional dollars, but to date, we still
have not kept pace with the anpunt of generation that
has been spent.

W took a | ook at the PIJM nmarket when we were
debating the reliability pricing nodel and determ ned
t hat approximately $10 billion of new generation had
entered the PIM nmarket fromthe tine that it got started
up until about 2003. And during that tine frame, there
was about $463 million worth of transm ssion investnent.
So, we thought there would be a better opportunities for
nore transm ssion.

To get it there, we need to plant it, pay for it
and we need to build it, and there is many drivers that
| have seen, but the two primary that | |ook at right
now are the Energy Policy Act and the recent FERC
Conf erence on Whol esal e Conpetition.

Regarding Order 890, | think that is very
important. O d Dom nion was delighted with that order.
W thank the Conmmission for it. It addresses two
aspects of it, planning and pricing, but again, they

tal k about open access transm ssion tariff reform the
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three primary areas with the consistency of the
avai l abl e transfer capacity between control areas,
coordi nated open and transparent planning, and
transm ssion pricing reformw thin those necessary
services to facilitate conpetitive markets.

| ssued February of 2007, lots of conpliance
activities wwth 30, 60, 75, 90, 120, 180, 210 days of
conpliance. So, we are all going to be busy all the way
up through COctober 11th, 2007, and are | ooking forward
to the conpliance filings within PIM

Run t hrough the planning principles, there are
nine of them you can read themyourself. Fromny
per spective, the aspect of coordination, openness and
transparency are the ones that are going to be
paranmount. That's going to give us an opportunity with
a broader group of folks involved in the planning
process, both locally and regionally, will give an
opportunity for folks to have a say, howit is going to
be built, understand why it needs to be built, hopefully
engender a little bit nore buy-in so that when we do
finally get around to building the stuff, people wll
say, oh, yeah, | renenber why we needed it and we need
to support that.

890 al so sets forth the concepts of an

i ndependent coordinator; the state conm ssion
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participation, which | believe is, again, inportant for
ultimate buy-in; flexibility; the recovery of planning
costs; open season for joint ownership; and much nore

| evel of detail on the planning process that is to be

i ncluded in the open access transm ssion tariff.

And, again, the next upcom ng conpliance filings
will determ ne how successful we are with regards to
this, but this order has a trenendous amount of
potential for great good.

Pricing within 890, again, is focused mainly on
t hose types of services that are required to keep the
transm ssion grid going for the conpetitive marketpl ace.
And you can see these things here, the ancillary
services, but there is also a reference with regards to
cost all ocati on.

Wth regards to cost recovery, there is a nunber
of proceedi ngs that are ongoing and continue to be
ongoi ng in our comr ssion. They are, as you see here,
the nunbers are really when they started, but basically
since 1997, the Conm ssion has been indicating to folks
if you are going to have a regional transm ssion
organi zati on, you need to have a regional transm ssion
rate. And, so, our industry has been struggling through
t hat .

The recent NARUC neeting, | guess it was even
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colder then, if you can inmagine that, than it is now,

but there was di scussion and indication fromthe

conmmi ssioners that many regional rate designs can indeed
be just and reasonable, and those that are able to bring
a consensus position to the Comm ssion, | think, have
the opportunity to be heard and actually m ght get
somet hi ng in.

Al'l of these things are ongoing right now |
don't know what type of resolution we will ultinmately be
abl e to achi eve.

Anot her aspect of paying for the transmission is
t hrough incentive rates, and the rul emaki ng canme out
here; AEP, Allegheny Power System also had the filings
there. W talk about getting additional incentives for
being in an RTO, generating an additional point or so
for new facilities, and, so, those have been put on,
return on equity adders. Also, the concept of
construction work in progress and the cost of
abandonnment of facilities is also being considered
t here.

Those are inportant if we are going to be
| ooki ng at regional rates and regional transm ssion, and
the possibility of facilities that m ght take 10 to 15
years to build.

As far as paying for it, we are going to try to
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rely upon sone rate-nmaking principles, and | just list a
few of these here for you. The concepts of defined
benefits and beneficiaries and the cost causation to ne
are very intertwined, and trying to get some ideas

that a transm ssion facility mght actually be in
service for maybe nore than a year, | amthinking
hopeful | y 40, and, subsequently, beneficiaries
identified by a one-hour snapshot m ght not necessarily
be the nost accurate way of cost causation and

rat e- maki ng principl e.

Anot her concept of the rate-making principle is
an i ndependence of the planning process that goes into
identification of facilities that need to be built.
Specific triggers for reliability violations and/or
econom ¢ benefits should be identified, and sol utions
shoul d be i ndependent and devel oped based on the
col l aborative of |load interest involved.

Wth regards to incentives, we do appreciate the
need for return on equity to raise capital. W do, at
A d Dom nion, believe that the noney is already there in
the financial comunity. Return on equity adders, on
top of regular established rates of return, we do not
see a need for. W do appreciate the need for
accel erated depreciation, construction work and

progress, and nore certainty of recovery if the
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facilities actually have to be abandoned.

Anot her aspect of rates, and how we are going to
pay for it is whether or not you want to have a fornul a
or stated rate, and stated rates is pretty nmuch what we
al ways used to have. They would be put into place,
sonetimes they would be as a result of intense
negoti ati on anong the ratepayers and the utility, and
t hey sonetinmes could be put into a black box, and, so,
once it goes into the black box, it stays there. Could
di si ncent investnent, return on requirenment increases as
t he assets depreciate.

Forrmul a rates, a nunmber of entities just started
with formula rates. Delmarva, Atlantic GCty, PEPCO
B&E and the M SO rate designs. W think fornmula rates
provi des a good opportunity for updating your cost of
service, and again, you do not have the regulatory | ag
as new facilities come into service, you can get
conpensated for them

O her things to think about with regards to
getting the transm ssion needed is, how are you going to
allocate it. And, again, right now, in PIM we are
wor ki ng on sonething called DEFAC. See ne at the break
and | will talk about that.

The ot her aspect that we have been | ooki ng at

are license plate rates, which is basically the old
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style that we have had wherein each PIJIMtransm ssion
owner had their own established rate. And now, we are
| ooking, too, in these various filings, at the concept
of the highway/ byway which attenpts to find sonme mddle
ground, however you want to define it. W are |ooking
for a mddle ground and sone way that everybody can get
t oget her and agree on between a concept of a postage
stanp, where everything is regionalized, and the concept
of alicense plate, where it is not. And | think there
is opportunities for conprom se, and if we can get our
act together, that m ght be the way to go.

Here is some quick review of sone of our
opi nions of sone cost allocation principles. | wll not
read themall. The cost allocation, the third one there
| think is inmportant, it should be based on total
proj ect cost as opposed to specific upgrade cost, and to
us that is a subtlety, but when you put in, let's say, a
new 500 kV regional line, there is a trenendous anount
of underlying transm ssion investnent and grid
i nprovenent that's necessary in order to support those
new fl ows that would be com ng along that line. So, you
do not want to miss out on the overall project cost.

And we think that the regional benefits should
be consi dered beyond those seen in a one-year snapshot

of distribution factors.
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Economic reliability should be placed upon the
sanme basis for evaluations. Overall, we think that you
shoul d be taking a | ook at gross congestion. The
benefits should be on a used and useful life. W are
concerned about free ridership, that is why we do
support the hi ghway/ byway net hodol ogy and a regi onal
rate design that's intergenerational

W think that transmssion will be built once
t hose transm ssioners who build it and those who build
it have rate certainty and rate stability. W are
hopi ng that the ease of permtting and right-of-way
acquisition will be comng out, and, again, with the
open inclusive transm ssion planni ng process, we hope
that it will be left alittle bit politically nore
pal at abl e.

MS. STERBENZ: Two mi nutes.

MR. TATUM The third part of it is let's go
ahead and get this stuff built and we have nade great
progress in that area as well. DOE cane out with their
National Interest Electric Tram ssion Corridor, you al
are aware of that, 8806. The congestion studies
conpleted identified all the different areas.

The other thing that has been going on recently
is the FERC Order 689 on backstop authority.

"1l share sone of the A d Dom nion's opinions
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about corridors. W are |ooking forward to the DOE
study com ng out, although here is what we think. The
corridors need to be just right. It is kind of a

Gol di | ocks approach, if you will, to it, but if you have
corridors that are too wide, it could frustrate
Congress' intent; if it is too narrow, then folks are
going to say these decisions are al ready made and the

| ocal progress will not be able to take over.

We want specific facilities to be included, we
want existing infrastructure points with generalized
pat hs between different areas to be identified. You
need off ranps, you need on ranps. You need to
understand, again, the underlying facilities.

You need to be able to get into a congested
area. That is one thing that we think is very
i nportant, given that we serve a good anount of | oad on
an area called the Del marva Peni nsul a, and maybe you' ve
heard about that, and if not, see ne at break.

The regional plan, the corridor needs to be the
result of a regional plan, and we that | think this 890
is going to provide a wonderful opportunity for that
regi onal planning process, both in organized and
nonor gani zed mar ket areas.

Facilitative investnment by nontraditional

utilities, i.e., Ad Dom nion, engender sone buy-in,
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facilitate sol utions.

Order 689, and you all are famliar with this,
and these are the basic points of 689, it gives the
Comm ssion authority to issue permts to construct or
nodi fy facilities if the state does not get their act

together in tinme.

It will be used for the transm ssion of electric
energy in interstate comerce. It has to be consistent
with public interest. It will significantly reduce

transm ssi on congestion. W think that is inportant
because, again, it is the economcs, not just the
reliability basis. And, finally, maxim ze, to the
extent reasonabl e and econom cal, transm ssion
capabilities of existing towers or structures, and,
again, we |like that because that fits in very nicely
with what we think a corridor should be based upon.

In summary, 890 is a order that is going to
tremendously help planning. The devil will be in the
details of how we get it inplenented and goi ng t hrough
it. 689 and the DOE efforts are going to help
construction. W are |looking forward to DCOE getting
their study out. O890 is going to help pricing, but,
as an industry, we have got to get our act together and
bring to the Federal Energy Regul atory Conmm ssion a

consensus-based regional rate design that has a fairly
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wi de buy-in. | thank you for your tine and | am out.

MS. STERBENZ: You did great. Thank you so
much, and thank all of you.

MR. FRANKENA: | was just going to thank all the
panel i sts and just apol ogize for the fact that we have
al ready exhausted our discussion tinme. So, we are now
at the point of a ten-mnute break. And, so, if I could
guess we cone back in ten mnutes and we will start the
next panel.

(Wher eupon, there was a recess in the
proceedi ngs.)

MR. FRANKENA: Qur second panel will continue
t he di scussion of electric power restructuring. The
speakers on the second panel are going to discuss, anong
ot her things, experience with regional transm ssion
or gani zati ons and i ndependent system operators, problens
in organi zed markets, whether conpetition can work in
the electric power industry, and how consuners have
fared in restructured versus traditionally regul ated
parts of the United States. And Jola will, again, now
do the introductions.

M5. STERBENZ: Elizabeth Mler will be our first
panelist. She is Executive Vice President of Exelon
Cor por ati on.

Dr. John Anderson, President and CEO of
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El ectricity Consunmers Resource Council will be follow ng
her .

John Kelly, he is Director of Econom cs and
Research of American Public Power Association

Marilyn Showal ter, Executive Director of Power

in the Public Interest will be our |ast speaker.
M5. MOLER: Thank you very much. | have been
here since 8:30 this norning, |ike many peopl e have.

think we get sone sort of endurance award, especially
t hose who are here at the end of the next panel.

| appreciate the opportunity to join you today.
My name is Betsy Moler, | amwith Exelon. | amretired
federal enployee, having spent a part of ny life at the
Federal Energy Regul atory Conmm ssion when restructuring
of electricity markets were really in their infancy, and
| agree with a |ot of the previous speakers who have
said it is harder than we thought.

And if | had the luxury that they had in G eat

Britain where you could say abracadabra, we will sell
the generating assets, we will do the grid perfectly, we
will figure out things and have total control over the

whol e system | think lots of us think we could have
done a nore efficient job at this restructuring.
However, we do not have that |uxury. Congress has not

given folks like at FERC the ability to just do it in
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one fell swoop, so we have, in the usual American
fashi on, been muddling through.

When | was doing ny presentation, putting ny
presentation together, it occurred to ne that there may
be sone newbies in the room naybe not by this point in
t he day, except for the one who is in utero.

AUDI ENCE MEMBER: Thank you

M5. MOLER: It is inmportant to renenber that
regi onal transm ssion organi zations and i ndependent
system operators are a significant presence in our
country. There are seven RTGs and | SGs, only one of
t hem does not have a narket, the SPP. They cover
two-thirds of the U S. popul ation and include two-thirds
of the country's generation. So, this is not really
sone sort of isolated kind of phenonenon.

The RTGCs and the 1SCs do performreally
i mportant functions, grid operation and reliability,

i ndependently adm ni ster transm ssion access, which
think is a very inportant thing, open markets with

mar ket nonitors, market-based congesti on managenent,

regi onal planning, which again | think is an inportant
thing, and it is the way we nuddl e t hrough when you have
state jurisdictions and federal jurisdictions.

You have elimnation of multiple transm ssion

charges, so-called pancaked rates, across an RTO  \Were
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you used to have nultiple rates, according to each
conpany that you traverse he had, if you were selling
from point A across conpany B into sync C, you paid
three transm ssion charges, now you pay one.

And, then, critically, froma consuner
perspective, they rely on the market to fund generation,
not custoners, who have no choice in what they pay.

| want to briefly talk about sonme nyths. | am
m ndful of the fact that those of us who believe in RTGCs
and whol esal e conpetition are in the mnority on today's
panel s, even though they cover the vast najority of the
custoners in our country. | amnot one who thinks they
are perfect. | believe RTGs can be inproved. But |
think there are really sonme fundanental things we have
got to understand here.

One nyth, | saw it repeated in Tyson Slocunis
testinmony, is that prices have increased nore in
conpetitive markets than they have in regul ated markets,
and that is just not true. W at Exelon have perforned
an analysis, it is cited in the testinony, it is also
cited in the testinmony | recently gave at FERC, and we
show t hat since 1999, prices have increased 34 percent
in states both with and without organi zed markets. It
is kind of remarkable, but it is true.

It is also true that the prices are generally
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hi gher in the states that have restructured, but they
started that way. It was not restructuring that has
caused this, it is the nature of the infrastructure that
was there historically.

Electricity prices are largely determ ned not by
mar ket structure, but by the cost of fuel. You see
price increases in organized market states and you see
themin the big chunks of the country, here, the white,
that do not have organized markets. The rates are going
up significantly in both areas, and it is not about the
mar ket organi zation, it is all about fuel prices.

Nei t her the conpetitive nodel nor the cost of
servi ce nodel can shield custonmers fromfuel price
i ncreases. W have | ooked at whether there is a pattern
where prices have gone up nore in regulated or states
that have nmarkets, and states that do not regulate it
and deregul ated, you can use lots of shorthand terns
that are nmuch nore conplex than the shorthand terns
woul d have you believe. But, basically, there is no
particul ar pattern that shows prices going up nore in
the states that have organi zed markets than those that
do not.

| could show you correspondi ng slides that show
that just really prices go up in tandemw th fuel

And | still think that electricity is a bargain.
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Again, states with RTO markets and wi t hout RTO markets
have increased since '99, roughly 34 percent, while

ot her commodities, natural gas, gasoline, and heating
oi | have gone up dramatically nore in that sane period
of time.

Let's ook at RTOs and what is happening to
transm ssion. | agree that transmission is the
super hi ghway, you need to build it. W, at Exelon, are
currently undertaking our |argest transm ssion project
ever, it is $345 million, it goes under the Chicago
River. It is kind of cool to go under the Chicago River
with a transm ssion project, it is also very expensive.

Again, there is this myth circulating out there
that transmission is not getting built, and it is sinply
not true. PJMhas had $683 million in new transni ssion
install ed since 2000, another $600, $700 mllion is
under construction, and another $4.2 billion, al
concei ved of through a regional planning process, is on
t he draw ng boards.

| see regional planning as a success story, al
the nore remarkabl e given the split jurisdiction we have
in this country.

There is this other nyth out there that
conpetition sonehow jeopardi zes reliability and causes

transm ssi on congestion. | have found no evidence that
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conpetition jeopardizes reliability. Certainly, we, at
Exel on, are aware of what is happening wth nuclear
performance. Nucl ear performance has i nproved
dramatically in RTO states versus non-RRTO st at es.
Congestion costs are declining in both PIMand in M SO
and PJM and M SO have dranmatically reduced instances
where parties' transactions are cut by the RTO, and in a
conpetitive market. |Instead, they routinely redi spatch
and it is a nuch nore efficient way of doi ng business.

| can show you capacity factor indices, |NPQ
the Institute of Nuclear Power Organization indexes or
i ndices to nmake ny case.

And, also, these are the TLR rejections that we
have seen in the last three years, and | expect the
trend to continue this year in both PJIMand M SO |
cannot speak to the others, | do not have personal
experience in these, but we can docunent in those other
mar ket s our assets are in PJM and then on the edge of
M SO with ConmEd and PECO

So, | do not see any evidence of the idea that
conpetition is hurting efficiency or hurting reliability
or is increasing congestion. It is just not there.

| would also like to tal k about support for
conpetitive markets. There is this nyth that rea

custoners do not support conpetitive markets. There are
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letters recently froma bunch of nmarket participants,
buyers, sonme of the |argest buyers of energy in the
United States, who continue to support conpetitive
mar ket s.

And that is nmy story in a nutshell, and | can
keep to ny allotted ten mnutes. Thank you.

M5. STERBENZ: | did not have to give you a
warni ng. That's incredible.

Dr. John Anderson.

DR. ANDERSON: Now, | amnot only vertically
chal | enged, but technol ogically challenged, let nme see
if I can do this. How about that. There we go.

| thank the FTC very nmuch for the opportunity to
be here today. This is a very tinely subject, and one
that is of great inportance, and it involves a | ot of
noney, as has been said by a couple of the other
panel i sts.

| do represent the Electricity Consumers
Resource Council, which is an organi zation of very, very
| arge industrial users of electricity who operate, in
fact, all of the world. One of our nenbers is here
today, Alcoa, which | believe will be a speaker
tomorrow. But we cover just about every of the major
i ndustries, cut across all lines, and, like | said,

operate in a whole variety of places.
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What | want to do today within ny allotted tine
-- | hope | can live up to what Betsy just di, that was
gquite a bar to set -- is assert that truly conpetitive
electricity markets woul d be the best way to neet
consuners' needs. W certainly believe that way. Qur
menbers operate in truly conpetitive markets all over
the world and they really believe that truly conpetitive
electricity markets would be the way to go.

They recogni ze very clearly that there were
problenms with traditional regulation, and that was one
of the reasons why we started over 20 years ago
advocating conpetition in electricity. But we have al so
conme to the conclusion that there are critical problens
in the restructured nmarkets that are out there today.
They are far from being conpetitive, and I will give you
seven specific points that cause us problenms. And we
are not at all certain that these problens are going to
get fixed, at |east not fixed any tine soon.

| only have one slide on the history, but | just
want to say a couple of things about the history. CQur
menbers keep goi ng back and | ooking at it on a regul ar
basis. In the beginning, there were vertically
integrated utilities, they had exclusive service
territories. The regulators were the custoners of those

utilities. It wasn't the end-use customers at all that
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were the customers, it was the regulators. They went to
them for all the kinds of approval.

But there was one thing that we at |east got out
of that, and that was we could attenpt to at | east
protect ourselves by going into rate cases and naki ng
filings, and there were laws and there were rules and
there were regul ati ons that nade people listen to us.
Wil e we were al ways out spent and out manned, there is no
doubt about it, and we are today, and we were then, at
| east we had that opportunity. And ny bottomline is we
do not even really have that opportunity in the markets
that are out there today.

As | said, we thought that a healthy dose of
conpetition would bring about tremendous results. W
t hought, and we still believe now, that it would
discipline artificially high prices, but it would do a
| ot of other things, also. It would bring technol ogical
i nnovati on, new products and services, and a customner
focus, sonmething that we think is absolutely critical
and sonmething that is true in every one of the truly
conpetitive markets, and allow custoners to contro
their own risk. But we have not seen these results,
they are just not there.

W think that there are at |east seven nmjor

problenms with the restructured nmarkets, this is the FERC

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

257

jurisdictional restructured 1SCs and RTGs that are out
there today. And | have a slide or two for each one of
t hese, so instead of spending the tinme on this one, |et
me just do themone at a tine.

One, prices need to be established by an
interaction of supply and demand. 1In the nmarkets that
are out there today, the denmand-side has no influence
over the establishment of price. At best, all we have
is conpetitive bidding. The RTO or the I SO stacks the
bids up, estimates what the demand is, sets the price at
that particular level, and that's the way it is. That
is no conpetitive market. Wen | was teaching basic
economi cs, | think 201, nmuch | ess anything el se, you
tal k about an interaction of supply and demand. There
is no interaction of supply and demand in these markets.

The demand-side must be treated symetrically
wi th generation. You should not force the demand-side
to be in there, but if the demand-side wants to be, it
nmust be able to and it nust be able to have an inpact on
pri ce.

To give you an idea of that, PIMIlike to talk
about |ast summer where there was one week where they
say, this was on their website yesterday, at |east stil
on there, that actually at |east $650 mllion that they

saved in this one-week period and they paid the demand
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partici pants that brought about that savings $5 mllion,
they had five to seven here but it was $5 mllion when
checked it. W are not saying that the people that save
t hat anount noney necessarily ought to get paid all of
it, but there is something wong with a $650 million
savings and a $5 million paynent for that.

Second, new i nvestnent nust be incented by
mar ket forces not regulation. Wat we have in these
markets is a new formof regulation, it is called
capacity markets. They were all concerned that there
are not enough capacities being built, so the 1S0Cs and
the RTGs, instead of the traditional regulators, go into
a room and deci de how nmuch you have to pay the
generators, existing generators, as well as new ones, to
make sure that we have enough resource adequacy.

This is a situation where all it is doing is
taking the risk that was supposed to be on the
generators when they build the generation and transfer
it right back over to the consuners again. W need to
have conpetitive forces incenting regulation

We have to have market entry and market exit
reflected by market forces. All too often, a generator
says that it is not econonmic in one of these markets, it
cries the reliability factor, says that if | do not get

pai d enough noney to support ny generation, which is
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inefficient, I will shut it down. And, so, they
designated a reliability nust run unit or something
along that line, give it a different kind of a contract
t han anybody el se and this is, again, not a conpetitive
mar ket, this is regulation again.

Custoners nust be able to hedge future contracts
with long-termbilateral contracts. |In any conpetitive
mar ket, customers can protect thenselves fromthe future
by entering into bilateral contracts. But all the kinds
of contracts that nmy nenbers are offered in the 1SGs and
the RTGs that are out there today are estimates of what
the estimated future prices and the spot prices in these
mar kets are, set by |ocational nmarginal pricing, LM,
then say I'lIl sign a contract with you based on what
these estimates that | think I amgoing to be making in
t hese markets, plus of course | m ght be wong, so |
want a risk factor added on. This is not a way to
negotiate bilateral contracts and they are just not
wor ki ng right.

Fifth, there has to be adequate transni ssion
infrastructure. | hope that ny good friend, Ed Tatum
is right and that we are going to have the transm ssion
probl em solved with Order 890 and the rest of themthat
are out there. But the problemis, right now, we have

tremendous anounts of congestion. W do not have an
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interstate highway systemfor electricity. W know
where the congestion is, it has been there for a |ong,
long tine, but we have set up a schene that gives
econom ¢ di sincentives to many tinmes take care of the
congestion, because if the congestion is protecting a

hi gh cost generator in, say, a |oad pocket and you fiXx
the transm ssion congestion, then you' ve got conpetition
for the generator that was protected and you | ose a | ot
nore noney on the fact that that generator is no | onger
protected by the transm ssion constraint.

Si xth, we have to mtigate narket power. W
know there is a lot of market power. There is still too
much vertical integration, generation, transm ssion, and
even distribution owned by the same entities. The
mar ket power is out there, there is problens with it.
FERC had a conference on market power and narket
monitors just |ast week and we saw sonme of the problens
comng out. W are hearing nore and nore about it. It
is just sonmething that has to be taken care of if you
are ever going to have a cone peck market.

And, finally, after the first six things are
done, and | enphasize that our menbers are extrenely
concerned about that, after the first six things are
done, then we think that we can start noving into the

final area where we think will bring conpetition, and
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that is, get rid of the bid mtigations, price caps and
things along that Iine.

We have to have custoners, all custoners, seeing
price flexibilities and price changes if you are going
to get the demand-side truly integrated into these
equations. But none of those things are out there
t oday.

We still believe that if we could get rea
conpetition or true conpetition, if we could get al
seven of those things done, we think that consuners
coul d then operate much better. They can vote with
their dollars for the kinds of power they want, the
ki nds of green resources they want, all sorts of things
along this line.

We think that real or true conpetition would
bring consuner-oriented environnent, which is what
conpetition is all about. People would actually conme to
custoners and say, what is it that you want. That is a
strange concept in the electric industry today because
that just isn't going on.

But we do not think we are going to see real
conpetition or true conpetition any tine soon. Sone
entities are making trenendous anounts of noney on the
mar kets that are there and they are going to spend

t remendous anounts of noney trying to tell us that
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everything is great, and that just isn't going to work.

FERC has said that it now understands that there
are problens. It actually held a conference on February
27th on problens in the organi zed markets, and it had a
wi de array of people come and share their views. It has
anot her one scheduled for May 8th. And this is great.
And | commend FERC for that.

But the real bottomline is actions. Wen FERC
starts to work on the things |ike we have laid out, the
seven points, and actually take actions to try to
i npl enent them then we will believe them

And one thing we want to really enphasize is,
and especially the people here at the FTC and what ever,
the problemis not going to fix itself. The stakehol der
process, which is used in each of the I S0Cs and RTGCs,
sinply will not bring about the kinds of changes that
are necessary. The stakehol der process in all of the
RTCs and |1 SCs is stacked in favor of the generators and
agai nst consuners. At nost, consuners have 20 percent
of the vote in the 1SOs and the RTGs. At an absolute
m ni mum we think consunmers should be able to bl ock
anyt hing nmoving forward that they think is not in their
best interest.

Bet sy tal ked about the support for the market,

while there may be support, and she is certainly correct
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about the people that she put up on the screen, let ne
tell you that the rebellion against these markets is
really, really growing. | think at least tinme is
absolutely critical for things to be done.

First of all, the industrials, we have been the
strongest believers in conpetition, we have sort of
fallen off the wagon if you like. W are not ready to
support what is out there now and we are saying that if
that is the best we can have, we are willing to consider
all options, including the reregul ation worKk.

But if you think our opposition is strong, |ook
at what happened. Maryland probably is the poster
child, many of us in this area know, we are very cl ose
to Maryl and, we saw what happened over the | ast year.
But it isn't just Maryland, it is also Massachusetts and
Connecticut and New Jersey and Illinois and that sort of
t hi ng.

| have sone slides, which | amnot going to go
over today about what really happened in Maryland, | am
just going to skip over themin the interest of tinmne.
The rebellion there was absol utely unbelievabl e,
including legislation to fire the Conmm ssion, a new
governor was el ected, to sone extent, to a | arge extent
based on the rebellion that took place there, with a new

Denocrati c governor that conmes in and is now repl aci ng
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the entire Comm ssion, and many consuner advocates
around the areas are watching it.

As | nentioned, though, it isn't just there.

The Connecticut and Massachusetts Attorney General s have
filed several conplaints. New Jersey regulators,
reacting to very strong consuner opposition, blocked a
proposed nerger. Everybody el se approved it except New
Jersey, which woke up and said, | do not |ike what is
goi ng on here.

The Illinois legislature, right now, is in the
process of passings legislation to freeze rates and
their utilities have said they will go bankrupt if their
rates are frozen for another year and the |egislature
| ooks like it is going to nove ahead anyway. | don't
know whether it actually will.

The M chigan legislature is considering new
regul ation and the Virginia |l egislature has al ready done
so. Not a good deal

We believe that true conpetition or rea
conpetition would be best to neet consuners' needs. W
think that what is out there nowis failing in this
regard. We believe that today's nmarket structure is not
conpetitive and it is not sustainable. |If stakehol ders
collectively do not choose to fix the problens of the

mar ket, we think that there will be serious attenpts to
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nove back toward regulation. This will be difficult and
it will have sonme real bunps in the road.

The real problemto us is that neither
traditional regulation nor today's organi zed narkets
have an end-use custoner focus. No one ever seens to
ask customers what is it that they want. The real
challenge will be to find a way to bring about the needs
of consuners and get theminto the equation, and |
chal l enge today the FTC to junp in with us and help us
in that regard.

Thank you very much for the opportunity and |
| ook forward to your questions.

M5. STERBENZ: Thank you very mnuch.

John Kelly foll ows.

MR. KELLY: Good afternoon. | am John Kelly,
and | amw th the American Public Power Association.

For those of you who aren't famliar with the

associ ation, we represent about 2,000 nunici pal |l y-owned
and operated public power electric utilities in the
United States. Sone of these utilities are state-owned
utilities, also. They range in size fromutilities with
just several hundred customers to large utilities like
Los Angel es, Seattle, San Antonio, Jacksonville,

Fl orida, with hundreds of thousands of custoners.

Again, | want to enphasize that we are
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consuner-owned utilities and we are skeptical of the
deregul ation policies that are going on at the present
time. Sonme of the people who attack skeptics of
deregul ati on accuse us of being either special interest
or regulators. Well, we represent consuners, consuner
groups, and, so, this is a consuner perspective.

Many of our nenbers have experienced dramatic
price increases in whol esal e power nmarkets over the past
four or five, six years, and they've seen few benefits
fromthese markets.

Now, the whole issue of deregulation is much
broader than public power systens, and | want to address
it on those terns in a broader context. And | want to
address it in ternms of the evidence that is out there
and the econom c analysis that's been going on to assess
t he performance of these deregul ated markets.

The title of this session or one of the things
we are supposed to be tal king about is comparing
whol esal e markets with and w t hout independent system
operators and regional transm ssion organi zations.
That's fine, but | think one of the problens in the
publ i c di scussions of these issues is we do not cal
things by their nanmes, and | think we should call things
by their nanes.

What we are tal king about is the issue of price
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deregul ation, and the belief, and that's what sonebody
used earlier, one of the commentators, the belief that
the electric power industry is sufficiently simlar to
ot her industries, that entry of new firms and the threat
of entry will keep prices at an acceptably conpetitive

| evel .

That is the issue. That is the question. That
is the fundanental question that is out there.

And there is a belief, this was froma forner
FERC Commi ssioner, that kind of sunms it up. Conpetition
has el sewhere encouraged efficiency and i nnovati on,
better than regulation, electricity nust be consuned
when it is produced, it is no different than other
products. The solution is to inprove market rules.

And the main question, again, is are consuners
better off under these deregul ated markets or under,
nore specifically, price deregulation of these whol esal e
power markets. The first piece of evidence that should
be | ooked at is there has been billions of dollars spent
on the formation of RTGs, there has been hundreds of
t housands of dollars spent on studies to tout the
benefits of price deregulation in whol esal e power
mar ket s, and none of them have been able to denonstrate
that there have been any benefits to consuners.

Also, to be fair, the studies that Professor
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Kwoka | ooked at, a few of themthat said consunmers have
not benefited, they did not have sufficient information
on input costs and so forth to come to a concl usion.

However, we heard information about the
operating costs, the efficiencies and operating costs
and these are inportant, but there is another type of
efficiency that is inmportant and that is price
efficiency, that the prices reflect the econom c cost to
soci ety of producing those goods and services.

And when you | ook at sonme of the anecdot al
evi dence that is nore convincing, | think, than sone of
the information in the studies that have been done, you
| ook at California, you | ook at Texas, you | ook at
Massachusetts, you | ook at Maryland. These are states
t hat have experienced rate increases of 60, 70 percent
since 1998.

In Maryland, in particular, John Anderson began
to tal k about that, from 1998 through 2006, the rates in
Maryl and i ncreased about 40 percent; however, in North
Carolina, South Carolina, and Ceorgia, they' ve increased
about 20 percent.

This year in Maryland, for those of you, nany of
you | know |live nearby, you |ook at your electric bill,
and since 1998, the prices have increased 70 percent

conpared to the prices in, again, Georgia, and the
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Carolinas, that have increased by roughly 22, 23
percent. Maybe by the end of the year, of '07, the
prices there may be 30 percent. But we are going to be
tal king about a price difference of increases of 70
percent versus 20 or 30 percent in states that are very
near by.

You do not need econonetric nodels and you do
not need very precise equations to figure out something
is wong. You sinply have to go to sone of the EIA
data, and if you believe that nost of this is due to the
i nput costs, well, look at the input cost of generation
in Maryl and versus Ceorgia and the Carolinas, and they
are very simlar. Eighty to 90 percent of it comes from
coal and nuclear. So, the input costs are very simlar.

We are tal king orders of magnitude. | renenber
sonebody saying that one of the things that
di stingui shes sone econom sts fromanother is a sense of
havi ng sone sense of proportion, some sense of
magni tude. And, so, it is inportant to focus on
operating costs, as an inprovenent or benefit of
deregul ation, but there is also the price efficiency
aspect that has to be taken into consideration.

When | ook at ny Maryland electricity bill and
| see 14 cents a kilowatt hour, last nonth, for the

mont h of March, and | see generation costs of al nost 10
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cents a kilowatt hour, after a quarter of century
working in this industry, | have sone sense that ten
cents a kilowatt hour just doesn't get it as a
reasonabl e estimate of what the econom c cost of
providing electricity is. This is not to say this is
the canary in the coal mne dying, but it is the canary
in the coal mne kind of gasping of kind of the econonic
reality.

In terns of, you know, other evidence, you | ook
at utility profits of regul ated versus deregul at ed
states, the profits in the deregul ated states are in the
20, 30 percent range; in the regulated states the rates
of return are about nine, 10 percent. This is not to
say that profits are bad. Profits are great. But if
those profits went for increased operating efficiency
that | owered prices to consuners, then | would say no
probl em But when you see rate increases of 40, 50, 60
percent over a five or seven or eight-year period, then
you begin to wonder.

M5. STERBENZ: You have two nore minutes.

MR. KELLY: Ckay. So, we hear a | ot about
maki ng t hese markets work, nmaking them nore conpetitive,
changi ng the market rules and so forth, but nobody talks
about the nature of these markets. Things that have

been forgotten are things |ike capital intensiveness,
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financial requirenents, just this list that people have
known about, classic barriers to entry, but for sone
reason, all of these potential inpedinents seemto nake
no difference to people analyzing the electric power
i ndustry. They are just swept under the carpet.

That's fine to do that, but at least it seens
i ke there should be sone attention paid to this or
explain why the large capital investnents needed for
coal plants or nuclear plants do not serve as
i npedi nents to the markets.

In terns of sonme of the problens with these
mar kets, a great quote by Warren Buffett, his
observation on the electric utility industry is that
investing electric utilities is not a way to get rich,
it is awy to stay rich. WlIl, I think he was hal fway
right, it is also a way to get rich these days, or it
was for those who benefited fromthe sale of the
generating assets. Most of the deregulation was a
m st ake, et cetera, et cetera.

In terns of the problens we are experiencing
wi th not getting enough investnent, generation, you can
read about that every day in the Trade Press, well, it
is just what oligopolists do, but nobody wants to use
the O word these days when tal ki ng about tight

ol i gopol i es.
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VWhat we are dealing with here is sonething that
| think would be useful to go back to discussions of the
1950s, the 1960s, issues in dealing with barriers to
entry, and there was a school of thought, there was the
i nterventioni st school, and there was the school of
t hought of self-sufficiency. The self-sufficiency
school about nonopoly power is that nonopolists, there
are these natural characteristics of the industry that
could make an industry nore or |ess conpetitive. The
i nterventioni st school believed that it was al
government interpretation. Anything that was wong with
markets it was due to government intervention

There was a clash back then, an ideol ogi cal
clash. It looks like the interventionist school has won
where the evidence and the econom ¢ anal ysis does not
have any bearing on the public policy decisions.

M5. STERBENZ: One |ast m nute.

MR, KELLY: Ckay, one last mnute. And this was
an observation many years ago by Carl Kaysen, when he
was tal ki ng about econom sts dealing in the area of
government intervention and conpetition policy is it
seens that people are nore commtted to the idea of
conpetitive markets, rather than to the econonic
anal ysis or evidence of whether these nmarkets are, in

fact, truly conpetitive.
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Thank you.

M5. STERBENZ: Thank you very mnuch.

Mari|lyn Showal ter.

M5. SHOMLTER: | am Marilyn Showalter, | am a
former regulator fromthe State of Washi ngton and a
former advocate for public power, now the head of Power
in the Public Interest. | have had a career advocating
in various government positions for the public interest.

This has been a very interesting day. It seens
to me that | could sunmarize it by saying there are two
big questions. One is, do we have effective conpetition
today? |If not, we should not be allow ng deregul ated
prices. So, to get to M. DeRanus' point, the
intra-marginal profits, the dark spread, in a truly
conpetitive market, mght be one thing, but if it is not
a conpetitive market, then it becones price gougi ng.

So, it is very inportant to determne is there, in fact,
ef fective conpetition.

The second point is, can there be effective
conpetition? And, again, if there cannot be because of
vari ous aspects of electricity itself, or perhaps the
structure of our country or its governnment, or other
i ssues, then it may be going in the wong direction to
keep trying.

It is ny proposition that the only genuine
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netric is what is the effect on the end user over tine,
and you can define that narrowy or broadly, that is
just electricity or maybe the overall benefits, but | do
think that the piece parts of conpetition are not valid
nmeasures of conpetition. That is, what is the
conpetition switching rate or even what are the
enpl oyees per plant. In the end, if it is working,
overall it will show up that over tine, and it has to be
a long time, you have produced avail able, reliable,
cost-effective, fairly-priced, publicly accountable
electricity system

And those last two are not really val ues that
econonmics itself appreciates; that is, fairness in
pricing. | think that it is a public value that people
have, econom sts may not, but people do. They want
prices to be fair for electricity in the same way that
they mght want it to be fair for oxygen, if that were
put out to bid.

| also think because electricity is an essenti al
public good, it is older than anything in the world,
energy is the oldest thing there is. It underlies
everything, that our public officials need to be
accountable for its fair adm nistration.

| amgoing to build a map here, and this is sort

of famliar to nost people. This is retail deregulation
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in the states. There is sone matter of judgnment here,
but the vertical lines are the ones that have basically
full -fledged retail deregulation. And these are the
states with organi zed regional markets. If a little bit
of a state had a little bit of a part of a regional RTQ
| did not include it.

So, putting those two together, the ones with
t he crosshatches both ways have both retail deregul ation
and RTO. And as you can see, all of the states that
have genuine retail deregulation are in an RTO, but
there are sone states, especially in the M SO area, that
are still regulated, but they are in M SO

So, what is happening in those states? The
first thing that's inportant to notice is that nost
states did not deregulate. This question was put to
virtually every state in 1997, '98, '99, and Enron was
the | obbyist in nost of the states, including mne,
Washi ngton, and nost states rejected deregul ation. Most
states took a |look at this and said, we are not going to
there. And you will find no state today who is
entertaining the idea of retail deregul ation.

And to the contrary, as has been cited, the
states that did go down this road are getting very, very
worried about it, especially if it is not too late to

reverse course.
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This is above average retail prices in 2006.
This is a correlation, I amnot trying to say anything
about causation at this point, but it is a fact that the
hi ghest cost states today are al so, by and |large, the
ones that enbrace both the retail deregulation and RTGCs.

This is above average increase, 1996 to 2006,
and here we get into how do you neasure price increases?
Bet sy Mol er tal ked about conparing deregul ated states to
regul ated states and both i ncreased by 34 percent, |
think it was.

| think the better way to neasure is in absolute
cents per kilowatt hour. Wiy? Ckay, supposing you are
a custonmer in a state in 1996 and you had six cents per
kil owatt hour electricity, and over ten years it
i ncreased by two cents, that's 33 and a third percent,
so al nost 34 percent. So, if you went fromsix cents
per kilowatt hour to eight, that's the sanme percentage
as if you started at 12 cents and went to 16.

So, you can call that the sanme, | do not. You
have to make a judgnent. Wsat is the fairer way to
address the price increases over tinme? And while there
are all kinds of differences, it seens to me that a
percent increase is not the way you would do it. If
anyt hing, you woul d expect, all other things being

equal , you woul d expect the | ow cost states to have
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i ncreased by a hi gher percentage off that | ow base.

And | have other maps that this is too short a
presentation to include, but in point of fact, it is the
hi gh cost states that started out in '96 as high cost,

t hat went even higher, and al so have, in fact, the
hi gher percentage, | believe.

This is looking at total retail electricity
rates over time of the deregul ated states and the
regul ated states, and what you can see is that the
deregul ated states started high, that's probably why
they got into this experinment, but they got higher.

That is the gap has w dened.

The question, though, is, why? And here is
where we have heard a raft of basically nondefinitive
studies | would say, and I think that's correct. W are
not in a position to say definitively, at |east based on
t he studies done thus far, what was cause and what was
effect and to isolate all of the different el enents, and
ot her peopl e have nentioned them so | am not going to.

But | do think that you can anal yze the
fundamental s and derive sone insights as to what may be
happening, and this is a page | want to dwell on.

The first is, scarcity pricing is in direct
conflict with the reliability mandate for nonscarcity.

Any electricity system correctly, is going to have a
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cushion. That nmeans that there is nonscarcity. |magine
in the airplane business if all of the airplanes had to

hold 15 to 20 percent of their seats enpty, and in fact,
if they ever started to get kind of full, we would send

up a few nore airplanes.

It is not that conpetition necessarily threatens
reliability, but reliability or the needs for
reliability underm ne conpetition because they create
nonscarcity, whereas conpetition wants scarcity pricing.

Simlarly, another termfor scarcity pricing is
volatility. A conpetitive systemwants scarcity pricing
or wants volatility. Consuners do not like volatility.
They just do not like it. The reason we buy auto
i nsurance or house or fire insurance or any other kind
of insurance is we do not really want to face the
catachismc event. W, as consuners, are generally
willing to pay a little bit nore overall to get a
predi ctable, stable rate.

This third point, | think, is very inportant.

It is the dinmension of time. |In conpetitive markets,
there are cyclical prices, but it is, in consuners
opinions, unfair. It is not right to nmake one
generation of consuners pay at the high side of the
cycle and | et another generation pay |ower. Wiy?

Because they are not actually the sanme consuners.
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Busi nesses cone and go, they fold up and cl ose down.
That's why in a regul ated system if you have a 30-year
plant -- as a matter of fact, in your house nortgage, if
you have a 30-year nortgage or a 15-year nortgage, you
pay for that asset over all those years and that
translates into a fair rate for those consuners over al
those years. You front |oad a peak onto people, they go
out of business thensel ves as consumers.

Now, that's assuming there really are cycles
that go up and down. It is not all clear that is going
to happen in the future, because we have, in the RTO
areas, a marginal cost pricing in an inclining cost era,
arguably. | think that is well argued. |If so, then we
are going to have that kind of dark spread factor or
peopl e are going will be paying higher than the average
underlying cost for a long tine, versus the advantage in
a regul ated system of paying average costs, and
consuners can see that advantage and they are seeing
that. That is why sone big industrial custoners are
| ocating thenmselves in regulated states and not the
conpetitive states.

The short-termprice signal versus |long-term
i nvest ment needs, consuners do not pay signals, they pay
prices, but that price is supposed to be a signal to

sonebody el se to invest nore. Again, the dinension of
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time has been lost. A high price today is supposed to
signal somebody to build a big plant that takes maybe
three years to permt and another three years to build
and will last 30 years. By which tine, three or five or
six years fromnow or even a nonth fromnow, that signa
m ght ook quite different. So, there is a m smatch
between the tim ng of those signals.

Wrse, what is the real incentive?
Theoretically, there is a price signal to get investors
to invest nore, but that, as |I said, is kind of a
| ong-term proposition. Wat's the inmmediate incentive?
The imedi ate incentive is very powerful to keep things
the way they are, to keep things a little congested,
because you make a | ot of noney that way. And if you do
not have genui ne effective conpetition where you can get
sonebody into the market the next day, you are going to
set up the systemthat seenms to be working, that is
evident right now, that this is making a |l ot of people a
| ot of noney, and the incentive is very powerful to keep
it that way.

There is then the reality of the collective
mar ket behavi or versus the conpetitive assunption. This
sounds |ike a bad joke on econom sts, but you cannot
just assune there is conpetition. There has to be

conpetition. And, so, no matter what kinds of rules
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have been followed or set up, if they aren't
guaranteeing real conpetition, you will find prices that
rise, and in particular, there seens to be pretty good
evidence that in the electricity industry markets, a
smal | group of producers can drive up prices wthout
very nmuch effort.

Then there is the pretense of independent
transm ssion, as if RTOs are independent. You could
have three people from Mars running the transm ssion
system in a very fair way, but that does not make the
operation of the transm ssion system independent from
generation because of the physics of electricity. They
are necessarily integrated, and we can never get out of
that physical reality, which nmeans that the generators
tend to have the ability to drive up prices.

Only if you built so nuch transm ssion, as nmaybe
M. Wl ak wanted to do, so nuch transm ssion that there
woul d be no possibility of any constraints anywhere
m ght you get that ability to have the real highway over
which there is conpetition. But if you built that mnuch
transm ssion, especially in the west, you would nore
than |ikely be having an uneconom c system because it
is costs nore to build that nmuch transm ssion than it is
worth substituting generation.

A |l ot of people talk about custonmer choice and
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how valuable it is, but if it comes at the price of

i ncreased risk of the whole system and the systemis
riskier, which then drives up the cost, because there is
no captive base to pay themoff over time, then a choice
of a consuner of a high price and a higher price is not
really the kind of choice they want. Wat they want is
to have the | owest reasonabl e cost to produce the actual
el ectricity they need.

Then you have the idea of customer choice versus
genui ne custoner dissatisfaction, and I will not repeat
all the exanples, but it is odd, don't you think, that
we are tal king about a consuner driven conpetitive
mar ket and there really are not very much consuners out
there who want this. There are a couple, and it is true
that if you get in a certain situation of where you can
t ake advantage of high prices, it mght not be a bad
deal for sonmebody, but it is not a good deal for the
overal | consuner, the average consuner.

And, finally, RTO governance, which is supposed
to be independent, versus a demand for stronger public
accountability, an RTOis a corporation, with no
rat epayers, no taxpayers, no shareholders. There is no
one there to drive the prices down. 1In a regulated |QU,
you' ve got sharehol ders who want to keep track of the

cost and you've got ratepayers in a regul ated system who
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can exercise that pressure as well. But there sinply
isn't anybody in an RTO except on occasion, | think,
sonme of the big industrial custoners who can appear at
FERC to argue with FERC over what the cost m ght be, but
that is really no substitute for a regulated state |eve
system where there is really vigorous argunents by the
custonmers on one hand and the sharehol ders on the other.

M5. STERBENZ: Two nore minutes.

M5. SHOMLTER: Okay. By conparison, in the
nore traditionally regul ated areas, by which | nean
state retail regulation and no organi zed markets, the
I ines of accountability have renmained intact, not only
at the retail level, but also in the context of the
regi onal organi zations. Take, for exanple, Colunbia
grid. That is the regional organization in the
Northwest. It is not an RTO It is not a FERC
jurisdictional utility.

The underlying responsibility and obligation of
the utilities to serve their custoners and of the state
regul ators to nmake themdo it have not been abandoned,
and it is that abandonnment of the obligation to serve
and the obligation of regulators to oversee the | owest
reasonabl e cost that has driven up the cost in the
der egul at ed ar eas.

Cenerally, prices have been |lower, they were
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| ower to start with, and they are al so nore predictable.
It is a systemthat has worked for many decades in those
states and nobody wants to change them Custoner
satisfaction is higher. The custoner base supports
| ong-terminvestnent, which is evident in those regions.
If you go to Wll Street and you ask for $500 million or
even nore to build a 30-year plant, the first question
is going to be, how | get nmy noney back? And a
regul ated system has a very good answer. W have a
regul ated facility with captive consuners and a
regul ators who will set the rates to recover those costs
as long as the utility is prudent.

M5. STERBENZ: One final mnute because we are
over time.

M5. SHOMLTER: Al right. 1 will then close by
saying that the big, big issue of the day, or the
envi ronnment al issues and denmand response, | think that
the regul ated community does at |least if not better a
j ob at denmand response. There is no reason that
regulators cannot, if it is in the public interest or if
they are required to do so by | egislature of Congress,
require certain renewabl e resources or inpose certain
kinds of rates through rate design, but they, at |east,
are required to do it in a way that serves the public

interest. A market doesn't have that, there is nobody
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there to do that. Thanks.

MR. FRANKENA: W are quite a bit past our
schedul e, but | just wanted to invite Betsy Mdler to
respond or say anything if she would like to, before we
take a break. If not, we wll take a break. Go ahead.

M5. MOLER. Well, since | amon the next panel,
| amconflicted, so | will defer to the next panel.
Thank you.

MR. FRANKENA: In the interest of trying to
finish up before the sun sets, we will take a ten-mnute
break now. So, we will start again at five to.

(Wher eupon, there was a recess in the
proceedi ngs.)

MR. FRANKENA: | just checked the Internet and |
found that the price of natural gas has fallen to
between two and three and I am wonderi ng whet her t hat
woul d change anybody's views on el ectrical
restructuring.

M5. MOLER. Yes, yes, we wouldn't be here.

MR. FRANKENA: Okay. So, in our third panel,
the first two speakers will be still on the topic of
restructuring, and then we are going to switch over to
climate change. You will notice it is already 5:00, so
we need to stick on schedule. | will have to be

somewhat inpolite and cut you off if things go beyond
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t hat because we really do have to get out of here.
kay?

So, with my apologies for that, let's get
started.

MS. STERBENZ: Ted Bol ema from Central M chi gan
Uni versity.

PROFESSOR BOLEMA:  Thank you very much. You'l
also see | have listed an affiliation with the Mckinac
Center For Public Policy, which is a think-tank in
M dl and, Mchigan, and it tends to be kind of free
mar ket oriented and they have had a nunber of witings
on electricity over the years, | have done sone of them
and so that is why | have listed themas well.

kay, | will just do a quick summary of what is
comng. Mchigan's electricity program it was based on
legislation in 2000, so a little after sonme other states
got involved, and | think by several neasures, it is
been one of the nore successful state |evel prograns for
i ntroduci ng conpetition into electricity supply.

By 2004, four years after conpetition was
i ntroduced, less than two years after conpetition
actually energed, due to regulatory requirenents, well
over one-fourth of the commercial sector and the
i ndustrial sector were having their electricity

pur chased from conpetitive suppliers, and average rates
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were actually dropping, and we put sone neasures in to
try to give us sone perspective on all that. But it has
| argely been reversed since 2004 and | think our
conpetition is kind of on life support at the nonment in
M chigan. So, naybe not atypical in that regard, from
ot her states.

My background is in the antitrust area, | was at
the Antitrust Division for quite a few years, so | do
cone at it fromthe perspective of focusing on
conpetition, probably somewhat nore than just and
reasonable rates. But, hopefully, if we get our
policies right we can have both, and I think |I have sone
evi dence here that when M chigan did have its policies
right that we were getting both outcones.

Anot her thene | have through all this is that
all restructuring is not created equally. | think the
M chigan restructuring, as | hope to explain as we go
al ong, was a sinpler structure and a nore econonically
sound structure than we saw in nost of the states where
we usually hear about it and did a better job of lining
up supply and demand as John Anderson tal ked about in
the | ast panel.

| do have these PowerPoint slides or | did have
themon the table outside. |If you got one, great; if

you did not, give nme your email or business card and |
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wi |l make sure you get one right away if you would |ike
a copy.

M chigan traditionally had the usual structure
for regulation before the restructuring |egislation,
different territories, two main utilities, Detroit
Edi son and Consuners Energy accounted for about 90
percent of the state, and rates were controlled by the
M chi gan Public Service Conm ssion under the usual cost
pl us regul ati on.

The perception at the time of restructuring was
that custoners in M chigan were paying nore than the
surrounding states. |If you look at the data, we were
probably payi ng sonewhat |ess than average nationally,
but conpared to the surrounding states, our rates were
hi gher. A particularly notable event was in 1997 when
North Star Steel relocated a plant to Chio and cited a
maj or reason for it being the lower electricity costs in
Oni o.

The restructuring, fairly sinple sort of
structure over on the left-hand side | have where the
generation comes from investor-owned utilities, the
traditional source and any out-of-state generation and
new entry cones in, goes across the transm ssion grid
and then to the final custoners. Basically, what works

isif you want to sell electricity in Mchigan, you line
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up your customers, and then on the other end, you line
up your generation, the utilities still own their
generation, they were not required to divest their
generation capacity and generally did not. The
transm ssi on assets were divested. M SO owns nost of
themat the nmonent. There is a little bit of the state
that is not MSO but nost of the state is M SO at the
noment .

So, anyway, the basic structure was Public Act
141 of 2000 that effectively unbundl ed our generation,
and it did inpose a 5 percent rate cut and freeze on
residential rates until 2005. So, we have had t hat
freeze renoved for just over a year now. So, fairly
short experience at the nonment with residential rates
bei ng deregul ated. Then as part of the package there
was a conpanion Bill 142 that gave sone rat her
substantial benefits to the utilities in order to help
themwi th the transition to the conpetitive world.

What we have is definitely a hybrid system at
the monent, like we see in a |lot of states. There is
one set of rules for the entrants and a sonmewhat
different set of rules for the incunbent and
i nvestor-owned utilities. So, the investor-owned
utilities are still required to have back-up margin

requi renents, sone mandatory service requirenments; on
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t he other hand, they get sone benefits, too, fromthe
Public Act 142. So, it is not a |level playing field.
In some ways it favors the investor-owned utilities; in
sonme ways it favors the entrants and has been that way
al | al ong.

Anyway, we got off to a very prom sing start,
which is kind of the core of what | wanted to present
today in these next few slides. Entry started in 2002.
By 2004, we were up to 32 percent of the comerci al
sector sales and 28.5 percent of the industrial sales
supplied by alternative suppliers, and average custoners
were estimted to have saved about 15 percent. MW own
university, Central Mchigan University did switch and
di d save hundreds of thousands of dollars on our
el ectricity costs over that tine, and, of course, that
was passed on to all of our students and our
tuition-paying parents of them

Rel atively few residential customers swtched.
That is often pointed out. It is very small nunbers in
that regard, under 1 percent.

Sonme new capacity was added, nostly gas plants,
it was nostly supposed to be peak capacity, and did not
really add a whole lot, but we did get sonme new capacity
and not all of it was natural gas plants.

Anyway, here is a graphing. 1In red here we have
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what was happening to rates in Mchigan and we see they
drop very slightly on average in the industrial sector
and have taken off since 2004. At the sane tine we see
conpetition peaking in 2004, and since then, we have

| ost about two-thirds of that conpetition in the

i ndustrial sector.

Now, we need sone sort of basis for conparing
what is going on with the prices here. So, for ny
conparison, | |ooked to the nearest states around
M chi gan, and we see on average, or in general, rates
were actually rising in the states around M chi gan.
I1'linois was one exception, but the other states that
border M chigan had rates rising during this tinme and
national rates were rising. Yet, we see M chigan
dropping fromthe highest rates at the beginning in 2000
to not being the highest in 2004 and, actually, being
right in the mx with several of them

Simlar story on the conmercial sector side.
Actually, we are seeing a little stronger story there.
Rates in every one of the surrounding states rose in the
four years where we had conpetition in Mchigan. At the
same tinme Mchigan rates were dropping in the comerci al
sector, and nationally, the average rate in the
commercial sector was increasing by 10 percent. So, we

get a simlar picture in terms of the inverse
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rel ati onshi p between conpetition and the entry occurring
and rates with somewhat of a drop, but then, to put the
rates in nore perspective, we see M chigan being the
only one that is dropping out of the ones that | am
tracking here. And, of course, since 2004, that has

| argel y been reversed.

So, what has happened? Well, a nunber of
di fferent things were happeni ng about 2004, as a | ot of
us are were starting to think that restructuring was
going pretty well. It had its flaws, the very flaws we
have been hearing about all along. A lot of them apply
to Mchigan as well, so | do not want to sugarcoat this
too nmuch. But at the sane tinme, there were a | ot of
things that were going right, which is nostly what | am
focusi ng on here.

Anyway, there was a canpaign started, largely
funded by one of the big utilities, talking about what
happened in California and predicting simlar sort of
results for Mchigan. You could hardly turn on a radio
or television for a while w thout seeing a comrerci al
that deregulation has failed in Mchigan, and now, we
need to turn back, and it did lead to new | egi sl ation
bei ng i ntroduced by the Republican chair of the House
Energy and Technol ogy Conmittee, who actually is stil

in that role today.
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Sonme ot her things, too, the stranded cost
surcharges were inposed at that point. They had been
del ayed by the Public Service Conm ssion, and when they
wer e announced, they were higher than anybody expected.
Probably a bigger one was sone new return to service
rules that made it nmuch |less attractive to return to
service. So, if a customer left their incunbent utility
and then wanted to cone back, they canme back under much
| ess favorable rul es than before.

This next event, | really cannot trace too nuch
of an effect to it, but the Public Service Comm ssion
di d announce an alternative energy tax surcharge and
whether it is a good policy or not is not the issue
here, it is that they just decided they had this
authority, and the M chigan Court of Appeals did rule
otherwise on it. But kind of the point I amnmaking with
all of this is this has created a |ot of uncertainty in
the state, and that regulatory uncertainty continues
even today.

"1l skip over a couple of things here in the
interest of tinme.

M5. STERBENZ: Two nore minutes.

PROFESSOR BOLEMA:  Yes, recently the Public
Servi ce Comm ssion has proposed sone |egislation that

very nmuch goes in the direction of nore regulation. W
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can debate on the renewabl e energy, whether having a
mandat e for renewabl e energy is good policy or not. | t
is just the point that every one of these
recommendations they make is in the direction of nore
regul ation, not |ess regul ation.

And | sent these slides in back at the end of
March, since then there has been anot her devel opnent,
whi ch John Anderson tal ked about, and that is the
Speaker of the House in M chigan has introduced
| egi slation that would repeal the restructuring and go
back. And, so, we are going to have hearings in the
M chi gan House shortly on that. | amhoping to testify
there as ny next project.

But, anyway, we have actually some bipartisan
interest in the state in rolling back where we still
have the sanme Republican chair of the Senate Conmitt ee.
The M chigan Senate is controlled by Republicans,

M chi gan House is controlled by Denocrats, and there are
| eaders in both parties that have expressed sone
interest in rolling back restructuring. So, we will see
where we go on all of that.

MS. STERBENZ: One nore mnute.

PROFESSOR BOLEMA:  Okay. The point | am hoping
to I eave you with on this is that this was not a perfect

deregulation. W can all look at it and | can find ways
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that I would rather have things even out nore, | think
it would be nore econonmically sensible to even things
out nore between the incunbent utilities and the
entrants. So, | amnot sure | would hold out the

M chi gan nodel as the nodel for other states, but

think there can be sone | essons learned fromit in terns
of having a sinple structure, it had sonme real success
inthe relatively short time it was relatively
avai | abl e.

Now, here we are in a tine where we have a | ot
of regulatory uncertainty with these prices going up as
| showed you a nonent ago. Maybe | cannot go back to
that. But, anyway, with the prices increasing for a |ot
of potential entrants, it is now very financially
attractive to enter the state. However, no one is
entering, and | think regulatory uncertainty is a big
factor in all of that.

So, anyway, | am hoping this can be an exanple
or a key study on a type of restructuring that | think
can have some success. It is not ideal yet, but it goes
in the right direction. And when we hear all the
stories about the other states that required divesting
of generation capacity, and other sort of structures
that do not really strike nme as naking a | ot of economc

sense, | think the Mchigan structure is pretty sinple.
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It did not really mandate anything. No one had to enter
in Mchigan, and yet, entrants did conme in. So,
hopeful ly, that sort of approach could be nore of a
nodel for other states going forward.

Thank you.

MS. STERBENZ: Thank you so nuch. Tyson Sl ocum

MR. SLOCUM Thank you very much. And thanks to
all these very brave fol ks who have stuck with us for a
very long day. | hope | do not disappoint up here.
And, again, thanks again to the Federal Trade Conm ssion
for putting all of this on.

Bet sy Mol er had rai sed sone concerns earlier
with some of the nunbers in ny research and, first, |

just want to thank her for actually reading sone of ny

research. |1 did not know that anyone actually was going
toread it and, so, | amflattered.
M5. MOLER. | do ny honework.

MR. SLOCUM Yes, | appreciate that. The report
that | amreferencing, it has another neutral title, it
is avail able out there, the Federal Trade Conm ssion was
ki nd enough to nmake copies, it is called the Failure of
Electricity Deregulation: A History, Status and Needed
Ref or ns.

And | believe that the nunbers that Ms. Mol er

were referencing are on page 6. | amsorry, | do not
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have a Power Poi nt presentation, | amkind of old school
and, so, | amjust going to talk about it, if that's
okay with everyone.

Init, what | did, and | provide source materi al
and a link to the Energy Information Adm nistration
website to the actual direct link to the Excel
spreadsheet fromwhere | downl oaded this data. So, the
data is very easy to obtain, and | explain exactly what
| did. | conmpared states that are deregul ated on the
retail |evel, neaning consuners, househol ds, are paying
rates that are exposed to the whol esale |evel, and
conpared those rates over time with those 38 states
where retail rates remain regulated. So, that would
nmean Al abama, that would even nean a state |ike
Pennsyl vani a. Even though Pennsylvania is within the
organi zed market of PJM nobst retail rates for nost
utilities in Pennsylvania remain regulated by the state.
The caps have not cone off.

And what | find is rates have risen in al
states, but they have risen nmuch faster in those states
where rates are deregul ated, nmeaning they are subject to
t he whol esale market. And the reason for that is
actually articulated by the Energy Information
Adm nistration. On page 7 of ny report, | quote

directly fromthe Energy Information Adm nistration,
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froma docunent that they call the Annual Energy Qutl ook
2006. And on page 82 of that docunent, they say,
"Custonmers in states with conpetitive retail markets for
electricity see the effects of natural gas prices in
their electricity bills nmore rapidly than those in
regul ated states because their prices are determned to
a greater extent by the marginal cost of energy, the
average operating cost of the |ast npbst expensive unit
run each hour, rather than the average of all plant
cost s.

So, what this confirns is what sonme other
speakers have articulated, is this linkage in
deregul ated energy markets to the margi nal cost of
production, and, increasingly, that is set by natural
gas power plants, natural gas has seen very volatile
price increases for its fuel. And, so, you have a
situation where generators that have | ow cost
facilities, like a coal-fired power plant, a nucl ear
power plant, are earning record rates of return on those
facilities, and I amgoing to get into that in a second
about how | think that creates sonme problens for
consuners and for conpetitiveness.

Public Ctizen believes that the crux of the
probl em here is that the Federal Energy Regul atory

Commi ssion is not doing its job. |Its job under the
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Federal Power Act is to enforce just and reasonable
rates. And what FERC is doing right now is assum ng
that all markets are conpetitive, and it assumes because
mar ket s are conpetitive, that any rate charged by any
generator or power market or within a conpetitive
market, is going to be just and reasonabl e, because it
is the result of a perfectly conpetitive market.

The problemis is that narkets are not
conpetitive. So, as a result, it should not cone as a
surprise that rates being charged by sellers,
particularly sellers operating very |low cost facilities,
are earning rates that definitely exceed anyone's common
sense definition of just and reasonable rates. And it
is not just Public G tizen raising these concerns, there
are states raising these concerns.

And earlier, fol ks were concerned about why
peopl e have been belly achi ng about deregul ation, well
the fact is that the only reason that states are
contenplating a return to cost-of-service regulation is
because FERC is ignoring their pleas, and this should be
a lesson to FERC. And | hope that the Federal Trade
Commi ssion is able to weigh in on this as well. This
woul d all be alleviated if FERC would do its job and
enforce just and reasonabl e rates.

States would not feel that they had to take
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matters into their own hands if they felt that FERC had
t heir backs, but right now, FERC does not. And | am
going to go through sonme specific exanples of where
states have raised very, very specific, articulate
exanpl es produci ng docunented research show ng t hat
rates are not just and reasonable, showi ng the |ack of
adequate conpetition, and in every single case, all of
their concerns have been rejected outright, and in al
cases but one, rejected without the opportunity for a
heari ng, which is very, very alarm ng.

M5. STERBENZ: Two nore minutes.

MR. SLOCUM Excellent, thank you. | wll go
very quickly. Illinois, there was a representative here
fromthe Illinois Attorney General's Ofice, who asked
me a question earlier. | cannot renmenber who you were,
unfortunately, nmy nenory is that bad. But the Illinois
Attorney Ceneral, on March 15th, issued a very
interesting filing at FERC docunenti ng some probl ens
with the recent power auction in Illinois, and anong
ot her things, they noted that one of the |argest
generators in the Illinois narket was earning up to 260
percent rates of return on sone of their facilities,
that they had won 95 percent of the |ong-term auction,
meani ng the 41-nonth contract.

So, that clearly is not evidence of a
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conpetitive market, and the Illinois Attorney Ceneral
was asking FERC to show that the auction is not
conpetitive.

I n Connecticut, there have been a nunber of
appeal s by the Attorney Ceneral of that state
docunenting that operators of |ow cost generation units,
coal and nuclear units, were earning at |east 100
percent rate of return, and the Connecticut Attorney
CGeneral argued that that is not just and reasonabl e.

Hi s concerns were rejected by FERC

M5. STERBENZ: One nore m nute.

MR. SLOCUM Ckay. Montana, a very simlar
situation where one conpany owns nost of the assets, the
Mont ana state officials raised concerns. In New York,
t he i ndependent system operator of New York filed a
docunent at FERC showing that at the sanme tinme that the
New York Power Authority introduced a thousand negawatts
of new generation, that power producers in the State of
New York wi thdrew a thousand negawatts of generati on.
So, as soon as the state provided needed supplies, |arge
power generators took those supplies off the market,
econom c withholding. It is rampant not only in New
Yor k, but el sewhere.

Anot her issue that | would like the FTC to

exam ne, and this is ny final point, is the issue of
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mar ket nonitor independence of these organi zed markets.
There was sone incredibly inmportant testinony on April
5th at FERC, it is kind of whistleblower testinony, by
the market nmonitor for PIM his nanme is Joseph Bowi ng,
and he nmade al |l egations that are very, very serious,
saying that PJMs managers were directly underm ni ng and
t hreat eni ng t he i ndependence of the market nonitor,
forbidding himfrombeing truly independent.

MS. STERBENZ: Half a mnute.

MR. SLOCUM Thank you. And one of the problens
with this is that FERC is increasingly relying on these
mar ket nonitors to enforce just and reasonabl e rates.
FERC i s placing PJM and other systens on the front |ines
of enforcing just and reasonable rates by putting them
in charge of market nonitoring. And if we have
testinmony froma market nonitor, from Anerica's |argest
unit, saying he does not have adequate independence,
this is a big problemfor consuners. And | hope that
the Federal Trade Commission is able to investigate that
alittle nore and incorporate that into the work that
you are doi ng.

Thank you very much for the tine, | appreciate

M5. STERBENZ: Thank you, | appreciate it.

Bryan Hannegan?
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MR. HANNEGAN: | amgoing to wal k quickly here
because | have an idea of the tine constraints that we
are under. You know you never want to be at the bottom
of the hill, you never want to be at the end of the
gueue, but we will nake the best out of it.

VWhat | want to do is take a few mnutes to just
share with you sonme of the recent work that we have been
doing at EPRI focused on the role of electricity
technol ogies in a carbon-constrained world. So, we are
nmovi ng out of the regulatory conpetition deregul ation
space into the climate space, and this is some work that
we have presented first at CERA Wek a few weeks ago
down in Houston, and we have been tal king broadly in the
publ i ¢ donmai n ever since.

What | want to do is kind of reset, for those of
you who weren't here at 12:30, the work that we have
done on generation technol ogi es and i nvestment deci sions
as a world that has carbon constraints, and then | want
to tal k about the second part of the question, which is,
if we do not have the things that we need right now to
achieve CO2 cuts in the electric sector at a very | ow
cost, what are the R&D needs that we have to undertake
wi th urgency to get there.

And if we are successful with all of that R&D

then the third part that I will quickly ook to is the
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technical feasibility. Wat do you get if you take al
of this great R&D and you deploy it out there in the
mar ket pl ace at a rate at which we think is technically
the upper Iimt? How quickly can we reduce our CO2
em ssions fromthe electric sector?

So, in brief, for those of you who were not here
this nmorning, what we do is determne a life cycle cost
of electricity for various generation technol ogi es,
which is the left side of the chart at this zero |ine
for our cost of CO2 per netric ton. W adjust that to
reflect CO2 costs based on the em ssions profile of the
technol ogy, and we get flat or upwardly sl oping curves,
dependi ng on the carbon exposure, of various
technol ogies. Here | show for pulverized coal in red
and 1 GCC in bl ue.

| f you take all of those technol ogies and you do
t he assessnents and you put themall in the sane chart,
you get real clear the notion that at a | ow carbon
constraint, zero to $10, pulverized coal is the | ow cost
option, nuclear energy is not too far behind, and it
certainly wins out as you strengthen the carbon
constraint going forward, a higher price. |GCC, natura
gas at $6, and wind energy are all fairly conpetitive,
but some of themfade away in terns of the higher cost

of carbon goi ng forward.
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Again, as | nmentioned this nmorning, if you have
I i censi ng concerns or delays in construction over
nucl ear, then your three options in today's world really
are pul veri zed coal, coal gasification, or natural gas
at $6, and if it is at $4, natural gas certainly wns
out. But the bottomline is that at |east in the near
term we are going to be relying on fossil fuels w thout
CO2 capture and storage for the bul k of our new capacity
comng online in the next 10 to 15 years.

Wt hout renewabl es, because they cannot conpete
in the marketplace, except for wind, at a subsidized
| evel, in the best |ocations, and except for nuclear
power, if we can get that online, great, but at this
point, it is questionable whether it will be there by
2015. Very limted opportunities for significant
econonm ¢ CO2 reductions because we are relying on fossi
fuels in the near term going forward.

To get beyond that, we have to address four key
technol ogy chall enges and there is much nore beyond what
| am about to show you. The first two are really to
focus on the grid, and to reinvent today's electric grid
into sonething that is much nore distributed, much nore
decentral i zed, sonmething that is capable of handling new
distributed | oad centers, as well as devices that serve

the load as well, and in this case, it is smart end use

For The Record, Inc.
(301) 870-8025 - www. ftrinc.net - (800) 921-5555



© 00 N oo o B~ wWw N P

N NN N NN R R R R R R R R R
gag A W N P O © 0o N oo 0o M W N - O

306

and demand response, it is distributed generation and
plug-in hybrid vehicles. It is also a grid
infrastructure with the capacity to handle intermttent
renewabl es.

We have seen experience in Denmark now as they
approach 15 percent of their market share with w nd.
They are beginning to have reliability concerns and it
is a whole new generation of grid managenent chall enges
that they are starting to face.

And, then, on the centralized generation side,
we know we are going to need nucl ear power going forward
as a large scale source of non-emtting electricity, and
to enable coal and to avoid an increasing dependence on
i mported natural gas, we know we are going to have to
deal with carbon capture and storage in a
car bon-const rai ned worl d.

We have briefly, at EPRI, outlined a nunber of
funding increments that will take us fromwhere we are
today with those technol ogies noving forward in each of
those four areas to a point where we have a | ow
carbon/l ow cost portfolio of options to address clinate
change. As you see in the bottomright-hand corner of
this chart, the estimated m ssing gap in terns of
research and devel opnent is on the order of about $2

billion a year, in addition to what is currently being
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funded.

And our viewit is not a spread the noney |ike
manure situation, we really want to focus on sone
targeted applications to take technol ogies that are in
their infancy right now and nove themout into the
mar ket pl ace so that Wall Street and the investor-owned
utilities, as well as the publics, will have the ability
to invest in themwth confidence.

| f you do that, our view, technically, is that
you can take the curves | showed earlier, that are
fairly well all over the map, and you can devel op the
curves on the chart that | show here, where you have a
range of technol ogi es, both coal, nuclear, and w nd, al
of which are non-emtting and all of which are | ow cost,
bet ween five and six cents per kilowatt hour electricity
inreal terns, to the point where you now have a
portfolio which is largely insensitive to the kind of
carbon constraint that you are | aying under, the prices
that are out there in the marketplace. By and large, it
allows the electricity sector to decarbonize and then
beconme the engine for addressing CO2 in many of the
ot her sectors.

The question is if you have all of that, then
what can you do in terns of deploynment? How quickly

coul d you begin to decarbonize the U S. electric sector?
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And what we did here is we took the EI A Annual Energy
Qutl ook as our baseline, that is the em ssions curve
shown here in gray. W recognize that it includes sone
assunpti ons about how these new technol ogi es are pl aced
into the market, but what we did is we took those
assunptions and we put themon steroids. W said, what
is the highest |evel that we think reasonably and
rationally, froma technical standpoint, we can push it?

Can we nake two-thirds of the country have per
capita load growmh in electricity flat? Like in
California, bringing a nation-w de averages down to 1.1
percent per year. Can we build 70,000 new one negawatt
wi nd turbines somewhere in the United States over the
next three decades, 50 new nuclear plants? Can we
upgrade half of the existing coal fleet for higher
efficiency? And can we build best in class for every
new coal plant going forward to efficiencies approaching
46 to 497

Can we have carbon capture and storage w dely
avai |l abl e and depl oyed after 2020? Can we sell upwards
of ten mllion plug-in hybrid vehicles betwen now and
2030? And can we renove 5 percent of the basel oad off
the grid through distributed energy resources, including
di stri buted sol ar and PV?

Al very aggressive, all pie in the sky, if you
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do that, you can wal k through the em ssions cuts that
woul d result and add themall up, and effectively,
what's possible is you can take today's em ssions trend
and slow, stop and reverse that em ssions trend,
returning the electric sector em ssions back to roughly
1990 | evel s by about 2025, 2030, but only if you are
successful at all of this research and devel opnent and
only if you are successful at deploying all these things
to the maxi mum anount .

M5. STERBENZ: One nore m nute.

MR. HANNEGAN: The | argest share there from CO2
capture and storage, which we think is a linchpin to
getting this done. It will not be easy, it will not be
cheap, but we do have the technical potential to
significantly cut CO2 reductions, and we can do it in a
way which allows for continued gromh in electricity
usage and it also enables a future for coal. Here, 53
percent of the generation m x under our approach
conpared to 56 percent in EIA s base case.

But, again, and here is where | will end up, you
need to address all four of these key technol ogy
chal | enges, many of which we woul d address with the
tools that are not even in place today, or are in their
infancy in today's research | aboratories.

So, as you think about the challenges that we
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face even in today's nmarkets, recognize that climte
change, if we take it seriously and we try to address
the policy demands that are out there, it is a nassive
new set of chall enges, a nassive new set of investnents
and infrastructure, and a massive new expenditure on the
part of the industry to really only get back to a |evel
which politically is about 10 to 15 years later than
what is being debated here in D.C., and | |ook forward
to your questions.

MS. STERBENZ: Thank you so nuch. And Bet sy
Mol er .

M5. MOLER. | amgoing to be in ny Andy Rooney
node for those of you who are 60 Mnutes fans. | am
feeling older and crotchetier by the day. But, anyway,
| want to try briefly to relate the clinmate change issue
to conpetitive markets. You all may think that is
weird, but there actually is a very inportant thing to
recogni ze here.

We at Exelon believe that climte change is
real. |If there was any doubt, you just have to | ook at
t he photos and the conclusions in the recent | PCC
report, and we support, and have for years, mandatory
federal |egislation, either a tax on carbon or a
cap-and-trade system of the type that has recently been

endorsed by the bipartisan National Conm ssion on Energy
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Policy. It is not a federal comm ssion, it is privately
funded, but it is a bipartisan comm ssion.

And we think you need to have carbon intensity
requi renents, targets, and in the words of the people
use these days are slow, stop, and ultimately reverse.
They were just used by the previous speaker. G eenhouse
gas enm ssions, it needs to be econony-w de and nati onal
i n scope.

For the electric sector, we believe you should
have a portion of the allowances sinply allocated for
free, and not to the generators, we give it to the LDCs
for the benefit of their customers. So, there is not a
guestion about big bad generators benefitting fromfree
al l omances. And we woul d sell the remaining ones and
evolve to selling over tine.

We al so believe the auction should have a safety
val ve that should not create windfall or distort price
signals to consuners, but it should be high enough to
i nduce the technol ogy change that we just heard, over
time, starting |lower and increasing over tine.

The Edi son Electric Institute, that just say no
crowd historically, in ternms of carbon |egislation, has
had a sea change just this year and they are now
recogni zing the inevitability, | think, of the climte

change on the H Il with the change in the mpjority of
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bot h Houses and they are tal ki ng about economy-w de with
a safety valve, and you can see on the EI A website,
shoul d you care to go there, their clinmate change
principles, and it is a big change for those of us in
the industry.

Now, what does this have to do with conpetition
and RTGs and all that sort of stuff? If you |ook at the
data we have seen and the experience that we have had in
RTCs and conpetitive markets the | ast few years, we see
that RTGs are much better, and organi zed markets and
broad organi zed nmarkets that have ancillary services
avai |l abl e and back-up services avail able are nuch better
pl aces to be incubators and devel opers of the types of
technol ogy that we need to address the climte change
i ssue.

There is a recent letter to FERC chai rman Joe
Kel I'i her fromover 20 | eadi ng environnent al
organi zations, | amgoing to give it to Jola for the
record, | did not append it to ny slides today because |
di d not have electronic copy of it last night, at 6:00,
but I will find one. And they concluded that "well -
structured whol esal e markets operated i ndependently
allow far greater anmounts of renewabl e energy and demand
response resources to be integrated into the nation's

electric grid.” This is not a trivial thing, thisis a
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very big deal when you are tal king about the kind of
chal | enge we have ahead of us.

| would just cite one exanple, and | rem nd you
of that map to those of you who were in the roomearlier
today, fromthe fellow M. Arent, NREL, National {d oba
Electricity Energy Lab in Col orado, where he sort of
piled up the kinds of resources that are available. And
if you | ook at where the resources are, you find that
not a lot of the wind, the physical w nd, blow ng w nd,
is located in areas of the country that have RTGCs.
Actually, it is only about 44 percent from NREL's t hing.

But you find that 73 percent of the w nd
devel opnent that has actually happened in this country
has happened in RTGs, and that is because of the
structure of these |large regional organizations with
di verse resources, different places that peak at
different tines, encourage the devel opnent of these
ki nds of resources.

And t he | eadi ng environnental organizations and
the alternative generation devel opers, this isn't big,
bad Exelon, this is the Anerican Wnd Energy Associ ation
and so forth, have concluded that independently run
regional grid operations can foster renewabl e energy and
demand response devel opnent far better than the

traditional nmarketplace. You see it is physically
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evident fromthe slide, and that is where you have the
wi nd devel opnent, it is coincidence with RTGs.

So, | hope it is an interesting way to tie up
t he subjects that we have been discussing all this day,
all of today, and food for thought as we enbark on a
really inportant debate about climate in our future.
Thank you.

M5. STERBENZ: Thank you very much.

MR. FRANKENA: Because we did not devote very
much of the afternoon to climate change, and we have a
few mnutes, | just wanted to invite questions on the
topic of climate change, if anybody has any.

AUDI ENCE MEMBER: | would just add to Betsy's
presentation that the same is true for solar.

M5. MOLER  Yes, it is.

AUDI ENCE MEMBER: Sol ar basically gets the true
mar gi nal cost or marginal price of its output when it is
in an RTO, because there is a true price, and sol ar
happens to be very coincident with the high prices, and
it basically creates less of a need for subsidy for
solar. Solar can actually benefit fromthe true
mar gi nal price of electricity. And in nost non-RTGs,
that's not the case.

M5. MOLER® And if | can el aborate on that, and

for people who tal k about reregul ati ng generati on and
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all generation, if you think about solar, if you think
about wind, if you think about this inducing the kinds
of resources that we have to bring to the market, that
is not the way to nake that happen. Nuclear, for that
matter, as well.

M5. SHOMLTER: Well, just as a counterpoint, if
the RTO regions serve, | forget what the figure was,
what percent of customners.

M5. MOLER:  Two-thirds.

M5. SHOMLTER: Two-thirds, okay. Well, it is
not that surprising, then it is 70 percent, that is
roughly a proportionate share that wind is producing.

To the point of the wind industry |iking RTGs,
obviously, if you create head roomfor people to get in
under that head, that is attractive to them The
guestion is, is the head too high, is it artificially

hi gh? From a consuner's point of view, you do not want
to be spending nore than you need to. So, if you are
paying a high price for depreciated coal plants, as well
as others, you could spend the consuner noney better if
you sinply funded the cost of whatever was deened to be
appropriate to pay.

MR. FRANKENA: | have a question just for
i nformati on purposes, this is for M. Hannegan. In your

aggressive scenario, if we went ahead and did that
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research and if it got the results, and then we produced
power in the way that was possible with those results,
have you t hought about what are the costs going to be of
t hat energy?

MR. HANNEGAN: Right. W are in the process
ri ght now of doi ng some econonmi ¢ work that extends what
| literally rushed through, and I woul d encourage you to
visit our website at ww. EPRI.com You'll see on the
front page there many nore details behind the work that
| have summari zed t oday.

That economi ¢ nodeling is show ng that
effectively there are two worlds, there are two ways,
let me put it that way, in which you can neet a carbon
constraint in the electric sector. |If you do not have
CO2 capture and storage for your coal units and you do
not have nucl ear as an option, advanced |ight water
reactors, then you rely on a very high price signal
sonmething |like 25 cents per kilowatt hour nationw de
average, as opposed to five to six kilowatt per hour
nati onwi de average in the case where you do have those
two technologies in particular in a grid that is also
smarter with respect to energy efficiency and demand
response.

As a result, in the case wi thout technol ogy, you

have |l ots of fuel sw tching, you do not grow the
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electrification in the econony, the electricity used 25
years fromnow is about the same as it is today. And in
t he case where you have technol ogy, you can grow that

el ectrification by 40 percent, but you can also do so at
a cost to the U S. econony that is anywhere between a
half to two-thirds less than in the case w thout

t echnol ogy.

So, there is a lot of value in doing this R&D
and it brings your marginal costs back down to the kinds
of rates that consuners are enjoying today, as opposed
to those that would be significantly inpacted by the
hi gh carbon prices in the market.

MR. FRANKLIN: Do you have ot her questions?

AUDI ENCE MEMBER: G ven sone of the information
we have had related to energy markets and, as Dick
al luded to, the fact that sonme of the new technol ogi es
that are in the mx of climte change solutions -- this
is to the panel -- is it possible for energy markets, in
a going forward sense, to operate wi thout a significant
share of the marketplace at the retail |evel, having
demand response, seeing price signals?

M5. MOLER. | think you need both. | think you
need significantly stepped-up demand response prograns.
| agree with the comments that have been nmade earlier

that they have to be appropriately conpensated, and |
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think FERC is beginning to | ook at that issue. But if
you have enough demand response at the very top of the
di spatch curve, when it gets to be those really hot
days, it can have a very significant inpact on the
overall bill that people pay.

| think there are ways to structure it that are
still consistent with the kind of technol ogy devel opnent
that we need for other alternative energy resources and
alternative generating resources.

PROFESSOR BOLEMA: | also note that often the
capacity extra margins that are required by states are
typically neasured on the col dest day of the w nter,
hottest day of the sumer. So, to the extent you have
demand managenent, you could | ower that anount and,
therefore, lower costs fairly substantially.

MR. HANNEGAN: From a technol ogy standpoint,
that is why the first two of our four technol ogy
chal l enges really do focus around the grid. W have
done sone anal ysis of what we think our reasonable
energy efficiency potential is out there at a market
price, and it is not the amount that you would want if
you were trying to use efficiency as one of your
principal levers to get there on climte change.

What you have to do then is enable nuch greater

demand response, mnmuch greater consumer deci sion making,
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at the end use level on what the prices are for the

el ectricity that they are using, and how do you get them
into a framework where they are perhaps investing in an
advanced t echnol ogy and then recovering those savings
over the life cycle. R ght now, a |lot of consuners do
not buy based on life cycle, they buy based on sticker.

And, so, without that information and w thout
t hat education process, the anmount that you can squeeze
out of the systemthrough efficiency gains, just by
swappi ng appliances, it is not going to do the trick in
order to get you there, and,so, that is why we think
grid investnments are warrant ed.

AUDI ENCE MEMBER: In terns of grid investnent,
is there a technical limt on how far you can transmt
electricity efficiently?

MR. HANNEGAN: Well, the further you transmt
it, the nore line | osses you have. So, the real
guestion is, how nmuch are you willing to lose in the
process? W can mitigate that sonmewhat by investnents
in the transm ssion technol ogi es thensel ves, and t hat
certainly should play a role in any effort by the power
sector to mnimze its use of fuel for CO2 purposes.

But | don't think you will ever avoid entirely
the to transmt electricity fromlarge central station

plants. Wat you will see, in our view, is nore of a
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hybri d nodel where you are taking sone generation and
putting it at the point of use, but you are al so
continuing to serve that through transm ssion |lines, and
the question of distance really starts to becone |ess
and |l ess of an issue going forward.

MR. FRANKENA: Ckay, the last question here.

MR. TATUM Well, thank you, Ed Tatum | amthe
not-for-profit guy, A d Dom nion Electric Cooperative.
My kids are 18 and 16, so we are having a |l ot of these
Al Gore and Convenient Truth debates and on and on. The
guestion | have for you, and it cones fromthe earlier
guestion about the costs of these prograns, are there
any eval uations going on that will assess whatever we
need to do with regards to carbon dioxide that is going
to assess what inpact that woul d have on our
conpetitiveness in the gl obal econony and the fact that
we can certainly |egislate ourselves, but we cannot
| egislate the rest of the world?

| s there any consideration given to that aspect
and how that mght fit into any type of clinmate change
policies?

MR. HANNEGAN: Yes, that's a very good question
and one that has been a hallmark of climte change
policy analysis for the | ast decade, and | know in ny

former positions here in Washington, | was here on the
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receiving end of a lot of that.

One of the things that we are doing for our work
for the power sector is we are not just |ooking at the
econonmic inplications for the power sector in the United
States, but we are actually building that into a gl obal
econom ¢ framework where we are | ooking at natural gas
prices and the effect on gas intensive industries, for
exanple, in the U S., and whether there is inadvertent
of f-shoring under a case w thout technology, and with
technol ogy, are we preserving and keepi ng those jobs
her e.

When | tal k about the macroeconom c costs, those
are the net costs to the U S. econony in a gl obal
context. So, it accounts for all of the shifts in
resources under a scenario where really only the
industrialized world is making conmtnents. W are
goi ng back and doi ng sone anal ysis now and sayi ng, okay,
how does that val ue of technol ogy change, if at all,
under a world in which we are al so seeing cuts out of
t he devel oping world and they are conpeting with us in
t he market pl ace for new advanced technol ogi es?

One of the things that is driving price
i ncreases right now in new bids for nuclear and for
clean coal plants is, we are out there conpeting with

China in the marketplace for personnel and material s,
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and, so, that is driving up the cost of doing these
advanced t echnol ogi es and maki ng them even further to
justify on a | ow cost basis.

So, there is a lot of noving pieces on this, and
the only thing | can say to you is stay tuned, we wll
have nore to say.

MR SLOCUM And I think just froma strategic
st andpoi nt, we absolutely have to re-engage with the
rest of the world to work in cooperation to deal with
climate change strategi es, because if the United States
and Europe go alone, that's not going to be the nost
effective way to achieve the result. W are going to
have to re-engage with the rest of the world and nmake
sure that other big energy consuners are working with us
in sone sort of formal agreenent.

MR. HANNEGAN: And |l et ne add one nore thing.
You are also going to want to know whet her the val ue of
the dollars that you are investing in all these clean
technol ogies and so on is worth the price of the avoi ded
cost that you would not otherw se suffer fromclinate
change, and that is an area in which EPRI used to have a
very significant program W are reaching out to those
who do this kind of integrated assessnent nodeling and
saying, if we deploy all these technol ogi es and achieve

all these em ssion reductions, what do we think the
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reducti ons and potential danages from climte change
m ght be and does that investnent make sense in sort of
a gl obal cost benefit sense?

| cannot tell you where that work is going to
come out because | don't know, but it certainly should
be a very interesting result.

MR FRANKENA: | think it is time for ne nowto
rel ease the hostages that we have been hol ding since
8:30 this norning. | would like to thank everybody. |
would i ke to thank all the nmenbers of the three panels
who all shared their time, their expertise, their ideas,
their evidence. W really appreciate it. And have a
good eveni ng.

MR, SEESEL: | just want to thank all the
panel nenbers we had today. W will convene tonorrow
nmorning at 9:00 for nore of the energy conference. The
doors will open at 8:00 in the norning. Thank you.

(Wher eupon, at 5:50 p.m, the workshop was

adj our ned.)
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FEDERAL TRADE COW SSION to the best of ny know edge and
bel i ef .
DATED: 4/ 30/ 07

SALLY JO BONLI NG

CERTI FI CATI ON OF PROOFREADER

| HEREBY CERTIFY that | proofread the transcript

for accuracy in spelling, hyphenation, punctuation and

f or mat .

SARA J. VANCE
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