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PRES DENT'SMESSAGE

I just returned from Aberdeen and

an excellent |AEE/BIEE confer-
enceon “Innovation and Maturity in
Energy Markets.” The breadth of
participantsand attendeeswasamaz-
ing. And while the conference ses-
sions were engaging, the side con-
versations were even more so.

Many of the global participants
plantojoinuson October 6-8, for our
North American Conference in
Vancouver, Canada—“ Energy Mar-
ketsinTurmoil: Making Senseof It All”. Mark Jaccardand his
program team have done a super job. The program has been
finalized, and conferenceregistrationsare already comingin.
Please see further conference information in this issue of
Dialogue.

There is a strong interest not only for the next |AEE
ConferenceinPrague, Czech Republic (June5-7,2003) butalso
for our next North American Conferencein Mexico City (Octo-
ber 19-21, 2003), co-sponsored with the Asociacion Mexicana
paralaEconomiaEnergetica.

Despite excellent Internet communications, there is no
substitute for face-to-face discussion and debate, aswe work
to better understand energy and environmental markets and
policy frameworks from our own national, professional and
personal perspectives. Thereisno shortage of critical issues,
most of which are relevant across the globe.

Energy security has taken on new dimensions. The
complexities of electricity restructuring have become more
evident. Climate change and other environmental issues con-
tinueto grow inimportance. Concernsabout growing depen-
dency on natural gasto produce el ectricity and on potentially
unstable oil supplies continue. Questions remain about the
roleof renewabl e energy and nuclear energy in meeting future
electricity demand, particularly given concerns about fossil
fuel carbon emissions. Securing adequate long-term invest-
ment in energy and infrastructure with volatile commodity
marketsis challenging, asis meeting national needsfor both
equity and economic efficiency. We've only scratched the
surface on understanding the role of technology in economic
and energy markets. And how OPEC memberswill respond
over the next several yearsintheface of growing Russian and
other non-OPEC oil exportsand potentially weak oil demand
growthremainsproblematic.

In the U.S., Congress has approved President Bush's
selection of Yucca Mountain, Nevada, as the nation’s first
geologicrepository for high-level nuclear waste, collectingthe

spent fuel fromthenuclear reactor sitesin 31 stateswhereitis
currently produced and stored. Congressalsowill becreating
anew Cabinetlevel Department of Homeland Security that will
affect how U.S. critical infrastructure, including energy and
water infrastructure, is protected and secured.

In May 2001, President Bush issued the National Energy
Policy Report of hisinteragency Energy Policy Development
Group. That report, which sought to integrate US energy,
environmental and economic policies contained over 100 en-
ergy policy goalsand recommendations. Whilemany of these
havebeenimplemented, many still requirelegidlation. Boththe
House and Senate have now passed their respective energy
policy bills and over the next severa months, Conference
Committeememberswill betryingtohammer outacompromise.

TheUSAEE hasestablished adial ogueforumon our web
site to facilitate such energy policy discussion and debate
among our members. Thanksto Shirley Neff and Dave Will-
iams, that site has posted the National Energy Policy Report,
both the House and Senate bills, and a side-by-side compari-
son of thosebills. | would inviteyou all to sign on (just click
“forum” onour website—www.usaee.org) bothto accessthese
items and to participate in the dialogue and debate. Y ou can
post your own issues as well.

Haveawonderful summer. Enjoy your vacationandtime
withfamily andfriends. | know | will.

Hope to see you in Vancouver in October!

Arnie Baker

Editor’'s Corner

Thisissueof Dialoguebringsyoutwo excellent papersby
Vito Stagliano of Calpine Corporation and Gurcan Gilen and
MichelleFossof Thelnstitutefor Energy, Law & Enterpriseat
the University of Houston.

Mr. Stagliano’ sarticle, “Moving Power,” documentsthe
evolutionof law, regul ations, and organizationsto deal withthe
transmission of electric power. Itisclear that, althoughwe' ve
made headway in resolving the issues, thisis still a“work in
progress.”

The paper by Dr. Gircan Gulen and Dr. Michelle Foss
addressesreal-time pricing in power markets. They examine
many of the price structures that have been created and
experiments that have been conducted. The appetite of the
market for real-timepricingisuncertain at best.

Please send new articles (or suggestions for articles)
and notices for publication in Dialogue. Include news of
chapter events and appropriate press releases. Items can be
sent via e-mail (proberts@reliant.com or proberts@

(continued on page 2)
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Editor’s Corner (continued from page 1)

alumni.rice.edu), by Fax (713-207-0705), or by regular mail
(15709 SingaporeL ane, Jersey Village TX 77040-3035). If you
have questions, comments, or suggestions, | can be reached
by phoneat 713-207-5059.

Paul Roberts

USAEE Student Scholarship
Fund:A Call for Support

Started in 1997 at the San Francisco North American
Conference, the USAEE is proud to continue its student
scholarship fund. Funds are used to cover the cost of regis-
trationfeesfor studentsattending theannual conference of the
USAEE/IAEE. Studentsmust submitawrittenapplicationand
letter from their student advisor requesting that funds be
granted. AttheHouston Conference, thirteen studentsquaified
to have their conference registration fees waived in an effort to
share our conference experience, thefield of energy economics
and networking opportunities with other students. Further,
inviting student participation at our conferencesisoneof thebest
mechanismsfor recruiting new memberstothe USAEE.

The student scholarship fund has been generously provided
by the support of the following organizations/individuals:

Conoco, Inc.  JoeDukert Hirokatsu Sugiyama
Michael Lynch Andre Plourde ExxonMabil Corporation

Recognizing the need for interested and qualified gradu-
ates, many funding organi zationsview theprogram assupport-
ing education aswell asrecruitment. The USAEE has started
itscampaignfor scholarshipfundsfor the2002North American
meetinginVancouver, British Columbia, Canada, October 6-9.
Contributionshaveranged from$50to$2500. |f youwouldlike
to receive information on how your or your company can
become a supporter of this program, please contact Dave
Williams, USAEE ExecutiveDirector at (p) 216-464-2785, (f)
216-464-2768, or usace@usaee.org

A Note from the Vancouver Program Chair

The program of the VVancouver conferenceisnow set and
people are getting excited with the quality and range of topics
and speakers. Keynote speakersincludetheBritish Columbia
Minister of Energy and Mines and the heads of major energy
corporations in Western Canada. These highly respected
individuals will address recent regional and continent-wide
trendsinelectricity reform, natural gasdevelopment, offshore
petroleum, alternative energy, and mergers and acquisitions.

The plenary sessionswill cover topical issueswith wide-
ranging interests, including:

¢ Continental energy prospects,

* Energy security,

¢ Lessonsfrom California selectricity experience,
¢ Offshore petroleum,

¢ Canada-U.S. natural gastrade,

¢ Sustainability of fossil fuels, and

* Innovationsin energy regulation.

Judging fromtheoverwhel ming number of submissionsto
concurrent sessions, interest in the conference is very high.
Even with 24 concurrent sessions, and the acceptance of
aternate speakers for each of these, many proposed papers
had to be turned away.

Topics of the concurrent sessions cover the whole range
of issuescovered by energy economicstoday. Don’t missthis
pivotal conference that can help you to make sense of energy
marketsinturmoil.

Mark Jaccard

Dialogue Disclaimer

USAEE is a 501(c)(6) corporation and neither takes any position
on any political issue nor endorses any candidates, parties, or public
policy proposals. USAEE officers, staff, and members may not
represent that any policy position is supported by the USAEE nor claim
to represent the USAEE in advocating any political objective. However,
issues involving energy policy inherently involve questions of energy
economics. Economic analysis of energy topics provides critical input
to energy policy decisions. USAEE encourages its members to consider
and explore the policy implications of their work as a means of
maximizing the value of their work. USAEE is therefore pleased to offer
its members a neutral and wholly non-partisan forum in its conferences
and web-sites for its members to analyze such policy implications and
to engage in dialogue about them, including advocacy by members of
certain policies or positions, provided that such members do so with full
respect of USAEE’s need to maintain its own strict political neutrality.
Any policy endorsed or advocated in any USAEE conference, document,
publication, or web-site posting should therefore be understood to be the
position of its individual author or authors, and not that of the USAEE
nor its members as a group. Authors are requested to include in an speech
or writing advocating a policy position a statement that it represents
the author’s own views and not necessarily those of the USAEE or any
other members. Any member who willfully violates the USAEE's
political neutrality may be censured or removed from membership.

*** USAEE WEBSITE UPDATED ***

If you have not been to usaee.org lately you arein for a
surprise. Our new site has been rebuilt from the ground up,
including a streamlined design, cleaner navigation and an
easier search for information. We encourage you to visit
usaee.org when looking for association happenings, news,
conference and chapter information.

Someof theinformationyouwill find onour siteincludes:
Online Energy Discussion Forum
Overview/Objections of USAEE
Council and Chapter Presidents Listing & Contacts
Chapter News and Conference Information
Full 1ssues of USAEE's Dialogue
USAEE North American Conference Information
Linksto |AEE’s Energy Web Linksand Member Database
USAEE/IAEE Membership Database

We're sure you will find our new site full of up-to-date
information. Pleasefeel freeto drop USAEE Headquartersan

email at usaee@usaee.orgif you have any suggestionson how
we can improve and expand our website.

<
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1 MARK YOUR CALENDARS — PLAN TO ATTEND !

Energy Marketsin Turmoil: Making Sense Of It All

22" USAEE/IAEE Annual North American Conference — October 6-8, 2002
Vancouver, British Columbia, Canada — Sheraton Wall Centre Hotel

Weare pleased to announce the 22™ Annual North American Conference of the USAEE/IAEE, Energy Marketsin Turmoil: Making
Sense Of It All, scheduled for October 6-8, 2002, in VVancouver, British Columbia at the Sheraton Wall Centre Hotel.
Please mark your calendar for this crucial conference. Some of the key selected themes and sessions for the conference are listed
below. The plenary sessionswill be interspersed with 24 concurrent sessions designed to focus attention on major sub-themes. Ampletime
has been reserved for more in-depth discussion of the papers and their implications> Plenary Sessions include:

Energy Security in the 21% Century Offshore Petroleum Industry: Reflections on Moving Forward
Session Chair: Robert Ebel Session Chair: Merete Heggelund, Norsk Hydro
. Geopolitical Risks e Economics of Offshore Projects
. Growing Asian Import Dependence e Local Procurement for a Global Industry
. Reliable Suppliers — Russia, Central Asia, the Caspian e Environmental Issues
Continental Energy Markets Prospects Canada — U.S. Natural Gas Trade Prospects
Session Chair: Leonard Coburn, U.S. Department of Energy Session Chair: Campbell Watkins
*  EnhancedRegional Integration *  Resource Prospects
»  Common Energy Picture e Market Considerations
e Harmonization on Standards e Transmission Expansion

California Fallout: What Useful Lessons Can Be Learned? Fossil Fuels and Sustainability: Like Oil and Water?
Session Chair: Perry Soshansi, Henwood Energy Services, Inc. Session Chair: Mark Jaccard, Smon Fraser University

e What Went Wrong? e Decarbonating Fossil Fuels
e  Resolving the Situation e Sequestering Carbon
e Lessons for Other Jurisdictions e Technology Synergies

Energy Regulation Trends and Prospectsin North America
Session Chair: Michelle Foss, University of Houston

. What Kind of Markets are Being Built?

. How is Success Measured? By Price?

. How Much RestructuringisNeededfor Electricity?

Vancouver, British Columbiaisawonderful and scenic/tourist placeto meet. Singlenightsat the SheratonWall CentreHotel are$224.00
Cdn. (Iessthan $150.00 U.S. dollars—aphenomenal rate) per night. Contact the Sheraton Wall Centre Hotel at 604-893-7120, to make your
reservations). Conferenceregistrationfeesare$500.00for USA EE/| AEE membersand $600.00for non-members. Y our registrationfeeincludes
two lunches, adinner, threereceptionsand numerous coffee breaks, all designed toincreaseyour opportunity for networking. Special airfares
have been arranged through Air Canada. Please contact Air Canada by calling 800-361-7585 (or 514-393-9494) and reference our group
#CV625181. These pricesmakeit affordable for you to attend a conference that will keep you abreast of the issuesthat are now being addressed
on the energy frontier.

There are many ways you and your organization may become involved with thisimportant conference. Y ou may wish to attend for
your own professional benefit, your company may wish to become a sponsor or exhibitor at the meeting whereby it would receive broad
recognition or you may wish to submit apaper to be considered asa presenter at the meeting. For further information on these opportunities,
pleasefill out the form below and return to USAEE/IAEE Headquarters.

Energy Markets in Turmoil: Making Sense Of It All

22 Annual North American Conference of the USAEE/IAEE
Please send me further information on the subject checked below regarding the October 6-8, 2002 USAEE/IAEE Conference.
Submission of Abstracts to Present a Paper(s) Registration Information Sponsorship Information Exhibit Information

NAME:

TITLE:

COMPANY::

ADDRESS:

CITY,STATE,ZIP:

COUNTRY:: Phone/Fax:

USAEE/IAEE Conference Headquarters
28790 Chagrin Blvd., Suite 350, Cleveland, OH 44122 USA
Phone: 216-464-2785 Fax: 216-464-2768 Email: usaee@usaee.org
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Real Time Pricing in Electricity Markets
By Gurcan Gilen & Michelle Michot Foss

Introduction

Oneof theprimary reasonsfor thecrisisin Californiawas
the gap between wholesale prices and retail prices that were
capped. Theinability to passtheincreasesinwholesaleprices
to end-users not only led to PG&E's bankruptcy but also
prevented consumers from responding to price signals by
loweringtheir consumptionand pushedthesystemtoitslimits.
Without demand-side response, €l ectricity markets cannot be
expected tofunctionefficiently and market manipul ation could
become easier as the demand peaks and supplies tighten,
whichthenjeopardizesthereliability of thesystem. Regulators
seemto concur. 1n1998, after theMidwest pricespikes, FERC
identifiedthelack of adjustment onthepart of retail customers
topricesasacontributingfactor. 1n2000, FERCissueditsorder
accepting the market revisions in New England, and again
acknowledged that “the lack of price-responsivedemandisa
maj or impedi ment to thecompetitiveelectricity markets.” !

Braithwait & Faruqui (2001) carried outasimulationanaly-
sisof Californiadatato show that, under a medium demand-
response scenario, amere 2.5 percent decreasein load during
peak times could have lowered prices by about 24 percent. In
addition, thisreductioninload could helpavoidmost (if notall)
of blackouts and brownouts.? The latter observation shows
how important it isfor consumersto receive the correct price
signalsfromthe perspectiveof systemreliability. In 2000, the
NERC acknowledged this point when it noted that to “...im-
prove the reliability of electric supply, some or all electric
customerswill haveto beexposedtomarket prices.” 3Clearly,
for systemreliability, areductionindemandisana most perfect
substitute to building new generation and/or transmission
capacity.

Bushnell and Mansur (2001) have shown that theaverage
electricity consumption in San Diego decreased by roughly 6
percent in August 2000 (and similarly in September) and that
themaost of thereduction (9 percent) occurred between 4-7 pm
(peak hours). Authorssuggest that because of the uncertainty
about thedurationandthecredibility of therateincrease, these
results should be viewed as a lower bound on the demand
reductionsthat could be achieved through pricing incentives.
But, after theCaliforniaState L egislature passed anamendment
to refund the difference and re-establish aretail price cap in
September 2000, demand rebounded in San Diego. Interest-
ingly, these results were achieved without dynamic pricing
approaches. Instead, customers waited weeks to see the
impact of higher priceson their hills.

Could bigger savings be achieved by consumers if dy-
namic pricing approaches such asreal time pricing (RTP) or
time-of-use (TOU) pricing were being implemented? Could
these methods hel p avoid brownouts and/or blackouts? Hirst
(2002) shows that dynamic hourly pricing would have saved
Californiaconsumersabout $2.5 billionin 2000, or 12 percent

* Gurcan Gulen and Michelle Michot Foss arewith The Institute for
Energy, Law & Enterprise, University of Houston Law Center
Houston, TX 77204-6060; 713-743-4696 (p) 713-743-4881 (f)

ggulen@uh.edu
1 See Endnotes at end of text.

of the state’'s power hill. A McKinsey & Co. study (2001)
calcul atesthat dynamic pricing could savethenation $10to $15
billion per year. Accordingto Colledge, et al. (2002), experi-
mentswithdynamicpricingin Texasledtoashift or curtailment
of almost athird of demand from peak to off-peak periods.

Californiaaready hasreal timemetersfor about 8,000MW
of load (rendered usel essduring thecrisisduetotheratefreeze)
andisinstallingmore. (Theproposal before Summer 2001 was
to get al customers above 200 kW demand on RTP at an
estimated cost of $30 million.) Enel, inltaly, issetting up 27
millionresidential customerswith advanced metersand asso-
ciated communicationsdevices. |nadditiontothesesomewhat
government-mandated programs, there are al so private sector
effortsintheU.S. Puget Sound, GeorgiaPower, FloridaPower
& Light are among the leaders in experimenting with these
programs.

Despitetheeconomicjustification, however, competitive
suppliersinrestructured markets(and evenregulated utilities)
arereluctanttomoveforwardwith dynamicpricing. Costsseem
to be prohibitive, especially for smaller customers (although
the threshold for small is dynamic as market conditions and
technology change). In addition, there are concerns about
customers' interest in these programs (and in switching sup-
pliersingeneral). Finally, thepast experiencewiththesepricing
schemes, especially under the DSM programes, is not encour-
agingevenfor larger commercia andindustrial customers. An
examplefromtherecently opened Texasretail marketsprovides
support for these concerns.

Economics of Demand Response

Per their nature, all energy commodity pricesarevolatile,
but the analysis of the historical datashowsthat they revert to
the mean (although the mean may change in the medium to
longer term because of fundamental changesin demand, sup-
ply or both). Mean reversion isimportant because it implies
that extremely high or extremely low prices are short-term
abnormalities that will be eliminated when demand and/or
supply respondtothesepricesignals. Thisisthecasefor even
thepriceof crudeoil, whichisinfluenced by OPEC, aswell as
forthenatural gaspriceintheU.S. Onewould expectthesame
distributional characteristicsto manifest themselvesfor other
commoditized energy market includingtheonefor electricity.
One of the necessary conditions, however, is to alow the
fluctuationsinthewhol esalemarket to bepassed ontotheretail
market to ensure demand response.

Chart1
Electricity Supply and Demand
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Chart 1 compares the situation where this link is not
established and hence the demand is not responsive to price
(vertical demand curve) to the case where this link is estab-
lished (at least partially) and the demand has an el asticity that
isgreater thanzero. Hirst (2001) usesasimilar charttorepresent
generator offerstothe CalPX in June2000. Point A represents
what happened in California without demand response and
yielded aprice of $550/MWh for roughly 29 GWsof demand.
However, usinganelasticity of 0.1 (still very inelasticdemand),
point B could be reached where the price is $250/MWh for
roughly 27.5 GWsof demand. Thiselasticity was analogous
tothePIM’ sstudy of itsmarket conditionsonJune7,1999. The
ISO calculated that a 4 percent drop in demand could have
lowered the price by almost 50 percent onthat day. Similarly,
based on datafrom the US and the UK, Braithwait & Faruqui
(2001) cal cul ated | oad-weighted el asticitiesranging from 0.07
t00.135. Notethat these elasticity estimatesare based on data
frommarketswhereonly someof thelarger customersareable
to respond to market-based prices. Itispossibleto have more
elastic aggregate demand if more users (possibly from all
market segments) are enabled to respond to real-time prices.

Dynamic Pricing Methods
Real Time Pricing (RTP)

As demand fluctuates during the day, different type of
power plantswith different cost structuresare brought onand
off lineas needed. Thisleadsto fluctuationsin the marginal
cost of generation. Real timeratesvary inhigher frequency (15-
minute to an hour) in order to reflect these fluctuations more
accurately and hence to increase the economic efficiency by
providing customers better price signals.

As one approach, the actual billing history of customers
isused to create a baseline usage — amount paid on non-RTP
ratesfor that historical usage. If demandinany periodishigher
thanthebaseline, the customer paysthe RTPprice. If demand
is lower than the baseline, the customer receives a credit for
load reduction at the RTP price.* Asaresult, in period t, the
customer is charged according to the following formula:

Puc®*[Dpe()-Dg )] (D)

where: P, (t) isthe marginal price; D, . (t) isthe actual
electricity demand and D, (t) isthebaselineusagein periodt.

Thetotal bill (monthly, weekly, etc.) is calculated asthe
sum of all period charges within the bill period. Clearly,
customerswho canlower their consumption during peak hours
below their baselinewill benefit greatly fromthisarrangement.
Customerscan achievelarge potential savingsif they areable
to switch and/or curtail load during emergencies. If, for any
reasons, a customer is not able to deviate much from his/her
baseline, therewill beno significant (if any) differencein his/
her bill.

RTP can also be used together with interruptible loads.
Utilitieshave been offering interruptible contractsfor awhile
now to mostly largeusers, who benefited from thelower rates.
Therisk of interruptionby theutility hasusually beenvery low.
Combined with RTP, acustomer acceptsan interruptibleload
schedule instead of his/her baseline for certain periods and
benefitswhenit reducesitsload below theinterruptiblelevel.
If thecustomer fail storeduceitsload, it paysthemarginal price
times the difference between the actual and the interruptible
level in addition to possible penalties. Then, formula (1)

becomes:

Puc®)*[Dt)-D,t)1 @
where: D (t ) isthesubscribedinterruptiblelevel inperiod
t.

|
Time of Use (TOU) Pricing

Although TOU rates are not set for as high frequency as
RTPrates, they are also designed to reflect the fluctuationsin
marginal cost of generation during the day asthe system load
changesanddifferent plantsoperateat differenttimes. But, the
TOU approachusually dividestheday into several timeblocks
(usually twotofive) and predeterminestheratesfor each bl ock.
As such, these rates cannot be as accurate as RTP rates in
reflecting the marginal cost of generation. Nevertheless, they
have some flexibility in distinguishing among different cus-
tomer types. Whileresidential and small commercial usersmay
prefer asimpler ratestructure, largecommercial andindustrial
customers often prefer amore complex tariff structure, espe-
cially if they can see the savings.

TOU rateshavetobeprovidedfor at | east twotimeblocks
to emphasize the difference between on-peak and off-peak
hours. Further divisionsasmentioned beforeare possible. In
addition, the on-peak and of f-peak ratesmay vary acrossdays
and/or acrossseasons. Ratesare set ahead of timefor acertain
period (usually several months), which allowscustomerstoget
ready for switchingand/or curtailingtheirload fromon-peak to
off-peak periods.® But, in order to design TOU rates, utilities
and competitive suppliers have to determine their costs and
convert their costing periods into rating periods. These two
need not overlap, because on-peak periods, which are expen-
sivefor the users, may betoo long to allow them the opportu-
nity to switch/curtail load and/or there may be too many
costing periods for the user to remember.

Experiments
Puget Sound Energy, Bellevue, Washington®

Puget Sound Energy (PSE) is the first electric utility to
investinreal-timemetersfor all customer classesand thefirst
electric distribution utility inthe nation to provide TOU price
and comparative TOU consumptioninformationto all classes
of customers. PSE subsidiary ConneXt developed the soft-
ware that automates the meter reading process, which allows
the company to match hour-by-hour energy usage with real-
time energy-market pricing. Customers can plan and check
their energy usage on PSE’s web site, using the Personal
Energy Management™ system. A pricing trial of thissystem
was expected to continue through May 2002.

SinceMay 2001, about 300,000 PSE customershavebeen
paying variable TOU ratesfor electricity. The customers pay
about 30 percent less during off-peak hours than at high-
demand times of day. Power-usage data from June and July
indicate that TOU rates are promoting a strong conservation
ethic among PSE customers. Customers paying these rates
shifted about 5 percent of their load, on average, from the
morning and early evening hours when public demand for
power - and wholesale power prices - are highest. That 5
percent shiftisin comparison to the peak-period power use of
PSE customers who already are receiving detailed personal
reportson thetiming of their electricity consumption, but not
TOU rates. Inaddition, customerspaying TOU ratesreduced
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their overall electricity usage in June 2001 by more than 6
percent compared to their June 2000 usage. In a July 2001
survey of 821 PSE customerspaying TOU rates, 89 percent said
the program has spurred them to shift some load to off-peak
hours. 49 percent saidthey havecut their overall consumption.
Ninein 10 said they would recommend the TOU programto a
friend.

Georgia Power, Atlanta, Georgia’

Georgia Power has different TOU options. One option
(TOU-4) for largeusers(>1,000 kW) hasamonthly baserate of
$475 and different rates between noon and 8 pm during week-
daysfor different loads. The pricesalso differ between June-
September and October-May periods. The company also has
TOU optionsfor smaller commercial andindustrial usersaswell
asresidential users. Residential model (TOU-REO-1) hasa$10
monthly charge. Between June and September, on-peak kWh
costs $0.1749 and off-peak kWh costs $0.05403. Between
October and May, first 650 kWh is priced at $0.05403 and
everything aboveispriced at $0.0302 per kWh.

GeorgiaPower also hasRTP optionsthat arebased onthe
baseline usage methodology described above. One option
(RTP-DA-1R) is available to al customers who are able to
benefit from hourly price signals and can demonstrate and
maintai napeak 30-minutedemand nolessthan 250kW. Hourly
pricesare determined each day based on projectionsof hourly
running cost of incremental generation, transmission and
outagecosts, etc. Anadministrativechargeof $155or $250for
customerswithloadslarger than 1,000 kW and $175 and $270
for smaller customerswill beapplied. Thosewho pay thelarger
sumreceiveacomputer, aprinter andamodem. Thosewho pay
thelower sum must providethisequipmentincompliancewith
the company’s specifications. There are also other RTP and
TOU options.

Georgia Power lets large energy consumers track prices
and cut use based on price. With the use of the Internet to
inform 1,650 of itshiggest businesscustomersof pricefluctua-
tions, Georgia Power can save as much as 800 megawattsat a
time(enoughto power almost 225,000 homes). Oncertaindays,
customers reduce load by 30 percent during periods of $300/
MWh power and by 60 percent during periodsof $1,000/MWh
power. Therearesomelessons|earned fromthe GeorgiaPower
experiment:

* Some businesses respond more than others: e.g., mining
and chemical companies versus marble companies and
colleges.

* Roughly 50 percent of the load responds.

* Ingenerd, customerswith onsitegeneration aremorelikely
to respond.

* Eladgticitiesranging from 0.03 for commercial customersto
0.3 for hour-ahead customers.

Duke Power?

DukePower implementedasimilar programstartingwith 12
customersin 1994. Currently, there are about 110 customers
with1,000MW of load. Withmaximumdaily priceat $300-350/
MWh, hour-ahead customers reduce |oad by 29 percent, day-
ahead customersreduceload by 8 percent. With $1,500-2,000/
MWh, 60 percent and 20 percent reductions for hour-ahead

and day-ahead customers, respectively, are observed. This
experiment alsoyieldssimilar observations:

* Only some customers respond significantly to price
changes: low price elasticity of 0.04.

¢ Customers with on-site generation respond significantly
when the price is high enough to render self-generation
economical.

¢ Customers with switching ability respond more (e.g., pa-
per mills).
Florida Power and Light®

FloridaPower and Light proposesaparticular RTPmeter-
ing system that can benefit small companies whose current
TOU rate is too restrictive or who own energy management
systems. Businesses who qualify for their proposed system
havetobecurrentlyinrateclassesGSLD-2, GSLDT-2, GSLD-
3andGSLDT-30r GSLD-1, GSLDT-1withdemandsgreater than
1,000kilowatts. Thebenefitsto RTParelower averagepricing,
no demand charges for incremental usage and hourly price
variations. (See endnote 4)

Metering Use in the UK™

The e ectricity market uses 30 minute intervasto log con-
sumptionin order to build up aprofile of electricity use over 24-
hour periods, and until recently, customers wishing to take
advantageof thecompetitivemarket wereobligedtohaveaspecia
meter installedwhichrecordedtheconsumptionevery 30minutes.

A trading system, which opens up the market to all
customersincludingtheresidential sector hasbeen geographi-
cally phased in since September 1998. Because half hourly
metering may betoo expensivefor themajority of customersin
thismarket opening, an alternative hasbeenintroduced which
requires no change to the existing meter or the frequency of
meter reading, butisbased on assigninga24 hour profiletothe
customer. Theeight profilesassigned (twofor residential and
six for commercia & industrial users) are based on historic
recordsfrom sample surveys conducted over many years, and
are expressed as a series of 48 regression coefficients, and
accountsfor factors such astemperature, lighting up timeand
thetype of day (e.g. Sunday, Bank Holiday, etc.). Aswewill
see, ERCOT in Texasfollowed asimilar approach to devel op
threeprofilesfor small commercial users(<1MW) but not for
residential users.

These profiles were found inadequate to represent the
variety among the customers, but thereare strict requirements
for theintroduction of new profiles:

* Theprofilescan beallocated easily and unambiguously to
each metering system in an auditable way;

* Profiles should be derived from and maintained through
load research;

* Each profileis statistically different from any others that
arein use

¢ Each profile should be designed to reproduce average half
hourly demand as accurately as practical withintheclassit
represents;

¢ |f alarge number of customers move to the new profile,
then remaining profiles are still coherent and robust;
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As aresult of these requirements, many considered dy-
namicpricingalternatives. Half hourly meteringisconsidered
an accurate but expensive solution, whereas profiling islow
cost but potentially inaccurate, especially for residential users.
In particular, the profiles make it difficult for an electricity
supplier to calculate the profitability of all but the simplest
tariff. One of the compromise solutions, Reduced Data Profile
Representation, can be applied to reduce data volumesfor each
customer through regression modeling in the meter and occa-
sona transmission of the reduced data set to the settlement
agency, resulting in lower collecting and processing costs than
half hourly metering and more accuracy than straight profiles.

An alternative is Virtual Metering, which models the
consumption of thecustomer either within I T systemsoperated
by theel ectricity supplier or withinthe Settlement system. The
control algorithmwould besimul ated; identical or near identi-
cal parameters would be input along with any available total
consumption data and associated profiles. Thiswill resultin
a stream of half hourly data, which accurately reflects the
consumption that can beinput into the Settlement systemwith
more confidence than straight profiles.

Ascan be seen, after morethan ten yearsof acompetitive
electricity market with the highest rate of switching among
residential customers, there are concerns about this segment
of the market evenin the UK.

Challenges
Costs Associated with Advanced Metering

Clearly, the utilitiesaswell as competitive suppliersthat
arewilling to providethese serviceswill also haveto upgrade
their own information systems to manage the significantly
increased dataflow fromtheir customers. Colledge, etal. (2002)
estimatethecost of replacing or upgrading thesesystemsinthe
rangeof $50t0$100millionfor amidsizeor largeutility. While
the regulated utilities may be concerned about regulatory
approval of costs, competitive suppliers are more concerned
about being able to recover these upfront costs.

Customers, ontheother hand, will beexpectedto cover the
costs of the installation and O&M costs associated with the
advanced meters (interval datarecorders—IDRs). One-time
costs (meter + installation) associated with an IDR meter can
rangefrom $450t0$1,500 (thelow endisbased on| DR meters
that can be acquired for about $200 per equipment in large
quantities). Monthly feesfor small users(<1 MW) rangefrom
$10t0$300.1* Evenrelatively cheaper TOU meters($80-$200
with similar monthly fees) can betoo costly for small users. A
third and more recent alternative isto use the power linesto
transport consumer data. Although thisis a fairly untested
technology especially in terms of data-carrying capacity of
thesewires, Colledge, et a. (2002) estimate an investment of
$160-170 per household with similar monthly fees.

Lack of Customer Interest

Except for the UK and, perhaps to a certain extent, PIM
markets, smaller customers have not been switching their
electricity suppliers. And, even in these markets, switching
ratesareranging fromonly 20 percent to 40 percent depending
on the customer type and there are doubts about the future
health of switching.?2 Californiaexperiment withretail switch-
ing wasdeclared afailure early on with Enron abandoning the
market after losing upwards of $30 millionin marketing. The

programisofficially suspended after thecrisisinCalifornia. In
Texasaswell, residential and most small commercial customers
are not signing up with new suppliersathoughitisstill early
intheTexas' experiment with competitiveelectricity markets
and peoplemay bemorecautiousafter theCaliforniaand Enron
debacles.

Asdynamic pricing and associated metering and energy
servicescouldbeimportant for retail providersto compete, the
reluctanceto switchisconcerning. Goett, et al. (2000) report
theresultsof aretail choiceexperiment. Oneof thefactorsthey
used to measurethecustomer interest wasthedynamic pricing
aternatives. The results are not encouraging: the small/
medium commercial and industrial customers had an overall
negativereactionto market-based ratestructures. Hourly rates
wereconsideredworsethan TOU rates, whichwereconsidered
worsethan seasonal rates. Overall, customersseemedto prefer
fixed rates. Notethat they focused on commercial and indus-
trial users;itishighly likely that they would get similar negative
reaction from residential usersaswell.

Some of these pricing methods were implemented under
theDSM programs. Inparticular, therehavebeen many studies
that concluded there was little response from the businesses
toTOU rates.®* Morethan 50 percent of 123 10Ussurveyed by
EPRI in1985offered TOU tariffstoresidential customers, but
less than 1 percent of the customers subscribed. Note, how-
ever, that most studies are from the 1980s and hence do not
reflect thecompetitivemarket conditionsandthepricevolatil-
ity that comeswith restructuring nor the advancesin metering
and computer technologies.

Atthesametime, Tishler (1998) showsthepotential value
of evensimple(two-period) TOU pricing by allowingfor labor
separability (i.e., the ability to switch labor and hence some
production from on-peak to off-peak hours) based on an
experimentinlsrael. Unlikethepreviousstudies, thisassump-
tion yielded a higher price elasticity and hence a greater
response to TOU pricing. Nevertheless, the majority of evi-
dence (statistical and/or anectodal) does not give confidence
for the future success of dynamic pricing approaches, espe-
cially for smaller users.

Regulatory Uncertainty

For dynamic pricing to be successful, rules and regula-
tionsconcerning whol esal eenergy markets, transmission con-
gestion, ancillary servicesand market power mitigation should
be clearly set, remain stable and be consistent. For example,
most states imposed rate discounts and/or freezes and estab-
lishedload profilesfor at | east somegroup of customers. Both
approaches are inconsistent with dynamic pricing. Another
consideration is the cost recovery for advanced metering
infrastructure: Who will own it? Who will pay for it? What
happens when customers switch? In addressing these and
similar issues, consistency is also needed in determining the
roleof ISOs (or RTOs) indemand response aswell astherole
of state agencies versus the role of federal regulation.

The Texas Case: Ercot Profiles vs. Dynamic Pricing

InTexas restructured el ectricity market, userswith peak
demandlargerthan 1 MW arerequiredto havel DR metersand
settle based on the reading of these meters. Onthe other hand,
small commercial customers (<1 MW), which consume 75
percent of total commercial sector el ectricity use, areassigned
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one of thethreeload profiles: low load factor (LLF), medium
loadfactor (MLF) and highloadfactor (HLF), dependingonthe
customer’s historical usage.’®

Addingtheresidential customerstothemix, asignificant
portion of theloadin Texaswill remainnon-responsivetoreal -
timefluctuationsintheelectricity price. Forthenextfew years,
Texas is expected to have a comfortable reserve margin and
with larger users already settling based on IDR reads, price
volatility may not beaseriousproblem. Althoughpricesaresaid
toreachregularly the$1,000capintheba ancing market sincethe
market opened on January 1, 2002, many attributethesespikesto
theadjustment period to thenew market rulesthat market players
are going through. In fact, there are recent reports that the
balancing marketisbecoming morestable, partially thankstothe
monitoring effortsof ERCOT andthe PUC.

Nevertheless, it is very likely that profiles assigned by
ERCOT tosmall commercial userswill differ fromtheir actual
usage patternsasthey would bedetermined basedon IDRs. In
particular, some would face lower costs under an IDR-based
system than the profile-based settlement; and others would
facelower costsbasedonthe ERCOT profile. Clearly, theformer
group would beinterested in IDR servicesif they were aware of
this difference and if it were high enough to cover the costs.

Retail Electricity Providers (REPs) would also be inter-
ested in this group because their actual usage will mostly be
cheaper to serve with less need for spot transactions (for
energy and/or ancillary services) during peak times. The
benefits from serving this group of customers can be further
enhanced if they al so have some curtailment and/or switching
ability. This ability could lower spot costs (if any). So, the
difference between the profile and the IDR costs can be split
between the customer and the REP. But, the decision depends
on the condition that this difference is large enough to
compensate for costs associated with installation and servic-
ing of IDRmeters.

InChart 2, wecomparetwo different customers(bothwith
<1 MW peak demand) in an average July day in Texas. Cus-
tomer 1isassignedan HLF profileand Customer 2isassigned
anMLF profileby ERCOT based ontheir historical usageand
according to the formula provided in endnote 13.

Clearly, Customer 1would prefer tosettleunder theprofile
rather than the IDR reads asthe former implies ausage bel ow
the latter during the system peak hours (roughly between
13:00-20:00). Customer 2, ontheother hand, wouldrather settle
based on the IDR reads as these imply a significantly lower
consumption than the profile during the system peak hours.
Then, the question iswhether Customer 2 would save enough
to justify the costs associated with IDR metering.

We carried out asimple exercise to compare the costs of
servingthesetwo customersfromthe ERCOT systemunder the
profile and the IDR. We used the following estimates of the
ERCOT system marginal cost ($MWh).

Natural GasPrice

($MMBtu)
150 350
<= 1000 1000
ES 2% | 1050 2450
42 %52 | 1650 3850

These values are based on the following observations
about the ERCOT system: When theload islessthan 22 GW
(only during shoulder monthsduring 1-5am), nuclear, coal and
lignite plantsmeet most of the requirements. Between 22 and
36 GW, most efficient gas-fired combined cycleand cogenera-
tionfacilitiesarecalled upon (averageheat rateof 7,000). After
36 GW (May through September, most of theday), lessefficient
gas-fired steam and simpl e cycle plants are needed with heat
ratesincreasingfrom 9,000to 11,000 and upwards; for simplic-
ity wepicked anaverageheat rateof 11,000. In1999, theactual
ERCOT system load peak in August stayed below 52 GW,
which we have taken as the end of our range.

Then, we calculated atypical day for each month where
each hour’ sconsumptionwas cal cul ated astheaverage across
the whole month for both the profile and the IDR. Then, we
calculated the cost difference between thetwo across 24 hours
of the typical day based on the actual ERCOT system load
(1999) for each hour and the corresponding system marginal
cost from the table above. Monthly averages were then
aggregated by multiplying thisdaily value with the number of
daysin each month. Finally, thetotal annual cost difference
was calculated as the simple sum of monthly values.

Based on these calculations, Customer 2 could save
roughly between $575 ($1.50/M M Btu gas) and $1,100 ($3.50/
MMBtu gas) inayear if it were settled based on the IDR reads
instead of the ERCOT profile. Customer 1, ontheother hand,
could save between $124 and $376 under the ERCOT profile.
These numbers confirm the expectations based on the visual
observation of Chart 2.

Chart2
Comparisonof ERCOT Profileand | DR-implied Actual Use
kW Customer 1 GW
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Giventhat one-timecostsfor DR metersrangefrom $450
to $1,500 and that monthly fees range from $10 to $300, the
decisionisnot straightforward. Although, annual savings of
$575-1,100 are probably |arge enough to cover monthly fees,
depending onthenumber andtypeof metersneededto provide
dynamic pricing, upfront costs can deter investment both on
the part of Customer 2 and on the part of the REP. Thereis
alwaysthepossibility that these savingswill not beconsidered
by Customer 2 significant enoughto evenbother withinquiring
about IDRsand RTP services, or that the REP may consider to
servethis customer too costly. Also, notethat Customer 2is
afairly largeuser withintheless-than-1MW category, withits
July averagepeak near 750kW anditsoverall peak actually near
1 MW (not shownin chart). If suchlarge usersare not likely
togainfromtheseservices, smaller userswill probably beless
interested.

Conclusions

Despite the economic justification of dynamic pricing
approaches such as RTP and/or TOU, there does not seem to
besufficient marketincentivesfor smaller customersandretail
service providerstoimplement them. Although thethreshold
for defining the“small” customersisdynamic as market con-
ditions and technology change, upfront costs seem to be
prohibitivefor residential and most commercial customers. The
Texas case study indicates that customers with <1 MW peak
demand (greater loadsarerequiredto havel DRsfor settlement
purposes) are not very likely to be interested in dynamic
pricing. In addition, the smaller customers’ interest in these
programsand in switching suppliersingeneral hasbeenfairly
low where the market was open. Finally, the past experience
with these pricing schemes, especially under the DSM pro-
grams, is not encouraging even for larger commercial and
industrial customers.

Nevertheless, if the el ectricity markets continue to open
up for competition, priceswill become morevolatile and cus-
tomers may change their minds about these servicesin order
tohedgetheir pricerisk. Improvementsin meteringtechnology
would also encourage both customers and service providers
to pursue RTP and/or TOU as costs will likely fall. Finally,
concernsabout system reliability may causeregulatorsand/or
system operators to promote, if not require, these servicesto
be offered by the service providers. But, even then, the
threshold for what market segment (based on peak demand)
should berequired to have these services needsto be decided.
Assomeof thestudiessitedindicate, al customersdo not need
to settle based on RTP in order to ensure system reliability.
Developmentsin California, Texas, Italy and elsewhereindi-
cate that thistrack will probably be seriously pursued.
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Endnotes

1 For detail ed discussion of theseissuesand references, seeHirst
(2001).

2 Also see Faruqui, et al. (2001).

3 See Hirst (2001).

4SeeFP& L exampleat http://www.fpl.com/savings/efficiency/
contents/real -time_pricing_program_rtp.shtml#P24_325.

5 Borenstein (2001) points out, however, that the infrequency
of adjusting TOU rates creates an environment where wholesalers
may exercise market power.

6 For details, visit http://www.pse.com.

" For details, visit http://www.southerncompany.com/gapower
and see Hirst and Kirby (2001).

8For details, see Hirst and Kirby (2001).
°For details, visit http://www.fpl.com.
1 For details, visit http://www.eatl.co.uk/products_services/
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en_trading/future.htm.

“Colledge, et al. (2002) estimate monthly fees at around $3-4
for residential users. Our research of the experiments around the
country, however, indicates alower bound of $10 for monthly fees.

12 See discussion of the UK profiles above.

8SeeAigner and Hirschberg (1985), Aigner, Newmanand Tishler
(1994), Park and Acton (1984), Schwarz (1984) and Woo (1985).

14 See Hirst (June 2002) for details.

5 See discussion of the UK profiles above. ERCOT uses the
following formulato calculate load factors:

12

AHUse where AHUse_ is the
4 m average hourly use and
AvgLF = 7=—————  MaxKW,_ is the peak
hourly demand for
MaXKWm month m.

m=:

16 Note that this exercise considers what it would cost to serve
thecustomers' loadsfrom thegeneration perspectiveand hencedoes
not necessarily correspond to prices that could be charged to these
customers under the Profile or IDR by the REPs. Naturally, the
REPs' costs and profit margins should be incorporated into actual
end-user prices. Thismay imply larger savings for the customers,
depending on how muchthe REPsare ableto saveintheir wholesale
and spot purchasesafter | DR-based servicesstart and how muchthey
are willing to share with the customers.

USAEE Online Discussion Forum

USAEE council is pleased to now offer an improved
dial oguesection at our website (Www.usaee.org). Visitorsmay
continue to post their energy questions online for general
dialogue. To participatein thisdiscussion group, follow the
procedures below.

V' Select the*Forum” option fromthelist of linkson the | eft
side of the USAEE page.

Click on USAEE “ General Discussion Forum”

To post anew topic, click the“New Topic” button

Fill inaUsername, Titleand Message.

Registration and Passwords may be ignored

When complete, enter your topic to be discussed by click-
ing “Add New Topic”

L ocated at the website right now and for discussionisthe
National Energy Policy Report, both the House and Senate
bills, and a side-by-side comparison of those bills.

Log on today and post your questions/comments online
at your energy forum.

<

IAEE Website Enhancement Update

| AEE hastaken several initiativesto enhance itswebsite
for members/visitors. Pleasevisit usat www.iaee.org Recent
servicesavailable at our siteinclude:

Energy Jour nal ArticlesOnline: Individua articlesfrom
1994 to present of The Energy Journal and al Energy Journal
Special Issuesare now available on-line at www.iage.org/en/
publications/ejsearchloginview.asp A convenient search en-
ginewill put you in touch with the latest research in thefield
of energy economics. The most recent four issues of The
Journal areavail abletomemberscomplimentary. Articlesolder
than one year are available at a modest cost. Articles are
delivered to the user viaPDFfiles.

Affiliate/Chapter Sub-pages: All IAEE Affiliatesand
Chapters receive a page of their own at the IAEE site. Such
informationasOfficer Listings, Event Listings, Affiliate/Chap-
ter logo placement, membershipinformation, Newslettersand
linkstoan Affiliates/Chapter’ sownwebsite(if already devel-
oped) are offered to | AEE Affiliates/Chaptersin good stand-
ing. Visitusat either www.iaee.org/en/affiliates/| eaders.aspor
Www.usaee.org/chapters/index.asp

Ener gy Calendar of Events. Haveanenergy conference
or seminar coming upthat youwouldliketo promotetovisitors
at the IAEE Website? Visit http://www.iaee.org/en/confer-
ences/events.aspto enter your event free of chargefor posting
on the |AEE Website.

Energy LinksPage: All energy related companies/orga
nizations/associations, etc. are invited to visit http://
www.iaee.org/en/resources/ where they can enter their own
link from AEE’ swebsite. |AEE asksthat you ask your |SPto
build a reciprocal link from your website to IAEE’s at
Www.iaee.org

Employment Opportunities. Employerslookingforem-
ployees are able to post their employment opportunities di-
rectly onl AEE’ swebsite. Employersareprovided: Titleof job,
description and qualifications for job, salary information or
rangeand contact information. Visit http://www.iaee.org/en/
resources/careers.asp to post your position available.

Singlel ssuesof TheEner gy Jour nal Hard Copy Offer -
ings: Back copiesof TheEnergy Journal arenow availablefor
purchase at www.iaee.org/en/publications/journal .asp

Exciting things are happening at IAEE’ swebsite. Make
sureto bookmark usat www.iaee.org If you haveany sugges-
tions on further improvements to our association’s website
please drop either Dave Williams a note at iace@iaee.org or
Peter Fusaro at peterfusaro@gl obal-change.com

Do You Want to Start Your Own USAEE Chapter?

Therequirementsfor startingaUSAEE Chapter arestraightforward—Y oumust haveaviablegroup of at least 20individuals
all of whomneedtojoin USAEE and haveorganized to the point of adopting aset of bylawsand agroup of elected officers. Sample
bylawscan berequested and obtained by calling USA EE Headquartersat 216-464-2785. USAEE duesare $60.00 per person, per
year for asubscriptionto TheUSAEE Dial ogue, TheEnergy Journal and | AEE Newsdl etter. Student membershipis$30.00. USAEE
billsmembersdirectly for their membershipinthe Association. Chapter membership must beopentoall individual swhosework
orinterestisinthefield of energy economics. If you haveany further questionsregarding the establishment of aUSAEE Chapter,
please do not hesitate to contact David Williams at USAEE Headquarters, phone: 216-464-2785; email: usace@usaee.org A

complete Chapter start-up kit can be mailed to you.
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1 MARK YOUR CALENDARS — PLAN TO ATTEND !

Energy Markets in Turmoil: Making Sense of it All

22" USAEE/IAEE North American Conference — October 6-8, 2002
Vancouver, British Columbia, Canada— Sheraton Wall Centre Hotel

If you' re concerned about the future of the energy industry, thisis one meeting you surely don’t want to miss. The 22™
USAEE/IAEE North American Conferencewill detail current developmentswithin the energy industry so that you come away
with abetter sense of energy security, supply, demand and price. Some of themajor conferencethemesandtopicsareasfollows:

Continental Energy Markets Prospects Offshore Petroleum Industry: Reflections on Moving Forward
Energy Security in the 21% Century Canada-US Natural Gas Trade
California Fallout: What Usewfufl LessonsCan Be Learned? North American Regulation: Are We Getting It Right?

Fossil Fuels and Sustainability: Like Oil and Water?

Volatilefuel prices, market restructuring, globalization, privatization and regul atory reform arehaving significantimpactson
energy marketsthroughout theworld. Most major energy industriesarerestructuring through mergers, acquisitions, unbundling
and rebundling of energy and other services. This conference will provide aforum for discussion of the constantly changing
structure of the energy industries.

At thistime, confirmed and/or invited speakersinclude the following:

Adam Sieminski, Deutsche Banc Alex Brown Leonard L. Coburn, U.S. Department of Energy

Guy F. Caruso, Energy Information Administration Robert E. Ebel, Center for Strategic & Int'l Studies
Merete Heggelund, Norsk Hydro Canada Kathy Arthurs, Chevron Texaco

Moia Cahill, PanMaritime Elisabeth Harstad, Det Norske Veritas

Michael Rodgers, Petroleum Finance Company Campbell G. Watkins, University of Aberdeen
Hillard G. Huntington, EMF, Stanford University Vito Stagliano, Calpine Corporation

Perry P. Sioshansi, Henwood Energy Services Arthur O’'Donnell, Editor, California Energy Markets
Anjali Sheffrin, California ISO Gary Stern, Southern California Edison

Jim Tracy, Sacramento Municipal Utility District Michelle Michot Foss, University of Houston
Richard Hyndman, Canadian Assn. of Petro. Producers Shirly Neff, U.S. Senate, Energy & Nat. Res. Committee
Michael R. Jaske, California Energy Commission Peter Ostergaard, British Columbia Utilites Comm.
Mark K. Jaccard, Simon Raser University Gerard J. Protti, Pan Canadian Energy Corporation
Robert Williams, Princeton University Jim Dinning, TransAlta Corporation

Edward Bogle, Talisman Energy, Inc.

John Reid, CEO of BC Gaswill betheluncheon keynotespeaker onMonday, October 7. Larry Bell, Chief ExecutiveOfficer,
BC Hydro will address the conference dinner on October 7. In addition, 24 concurrent sessions are planned to addresstimely
topicsthat affect all of usspecializinginthefield of energy economics. HonourableRichar d Neufeld, British ColumbiaMinster
of Energy and Mineswill officially open the Conference.

Vancouver, B.C.ishomebaseto many energy companiesand agreat placetomeet. Singlenightsat the Sheraton\Wall Centre
Hotel are $224.00 Cdn. (less than $150.00 US dollars per night) Contact the Sheraton Hotel at 604-893-7120, to make your
reservations). Conferenceregistrationfeesare$500.00 for | AEE membersand $600.00 for non-members.

For further information on this conference, please fill out the form below and return to | AEE Headquarters.

Energy Markets in Turmoil: Making Sense of it All

22" Annual North American Conference of the USAEE/IAEE
Please send me further information on the subject checked below regarding the USAEE/I AEE Conference.
Registration Information Sponsorship Information Accommodation Information

NAME:

TITLE:
COMPANY::
ADDRESS:
CITY,STATE,ZIP:
COUNTRY:: Phone/Fax:

USAEE/IAEE Conference Headquarters 28790 Chagrin Blvd., Suite 350, Cleveland, OH 44122 USA
Phone: 216-464-2785 Fax: 216-464-2768 Email: usa usaee.or
Visit theconferenceon-lineat: http://www.usaee.org/energy/
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Moving Power
By Vito Sagliano*

Precis

A decade ago, the U.S. Congress set out to break the
monopoly that for the previous fifty years had produced and
delivered electric energy to most Americans. The Energy
Policy Act (EPAct) of 1992 created the independent power
generation industry and shifted the burden, as well as the
financial risk of new plant construction from ratepayers to
shareholders. EPA ct al so authorized the Federal Energy Regu-
latory Commission (FERC) to order incumbent utilities to
interconnect independent generatorsto the transmission grid
andtoprovidetransport service. In 1996, the FERC issued order
888 to ensure open accessto the grid, and followed it in 1999
with Order 2000, which directstransmission owners—mainly
vertically integrated utilities — to relinquish control over the
grid’s operation to an independent agent.

With independent producers currently accounting for
near 20% of national generation capacity, the Congressional
intent of avibrantly competitive power sector hasbeenlargely
achieved. The regulatory intent of open access to transmis-
sion, so that all power can reach markets at reasonabl e cost,
remainsproblematic. Theinterstatetransmissionsystemisthe
new regulatory battleground for the jurisdictional divide that
has always separated State and Federal authority over the
national electricsystem. FERC' stransmissionpolicy - andthe
States' response —will determine if and how the markets for
power will be organized and managed by Regional Transmis-
sion Organizations(RTOs). It will also determinewhether the
power sector’'s restructuring process will be brought to a
successful conclusion.

Context of Transmission Decisions & Response

In Order 888, the FERC sought toimpose upon transmis-
sion owners the requirement that they provide transmission
service to others of the same quality that they provided to
themselves. Inthe East, the order led to the further evolution
of long-existing, tight pool organizations into Independent
System Operators(1SOs). Thefirst 1 SOwasthe PIM I ntercon-
nection, which also designed the first real time market for
energy intheUnited States. Californiamoved next to createthe
statist Cal SO as part of alegislated restructuring processthat
was to prove disastrous. The Electric Reliability Council of
Texas(ERCOT), whichis,uniquelyintheU.S., amost entirely
under thejurisdiction of the State Public Utility Commission,
transformed itself from aregional reliability council into an
independent systemoperator inlate 1996. New Y ork and thesix
New England statesfoll owed suit, albeit withamoreproblem-
atic history of market design.

* Staglianois Vice President for Transmission Strategy at Calpine
Corporation. A former Deputy Assistant Secretary of Energy, he
contributed to the development of the Energy Policy Act of 1992
andtheClean Air Act Amendmentsof 1990. Heistheauthor of “A
Policy of Discontent: The Making of aNational Energy Strategy,”
and is the co-author of “A Shock to the System: Restructuring
America s Electricity Industry.” He can be reached by E-mail at
vstagliano@cal pine.com. Theviewsexpressedinthisarticlearethe
author’s and not necessarily those of Calpine Corporation.

Noother | SOsbeyondtheoriginal four (plusERCOT) were
conceived or proposedtothe FERCinthelatter 1990s, although
transmission ownersinthe Midwest entered into what proved
to be a slow-moving process to organize the Midwest 1SO
(MI1S0). Givenitslimited authority towrest control of transmis-
sion assets through divestiture, or to force 1SO creation by
other means, the FERC eventually sought to jawbone compli-
ancetoitsvision of openand non-discriminatory accesstothe
national transmission system by means of Order 2000. The
Order, which wasissued in December 1999, directed FERC-
jurisdictional utilitiesto voluntarily participatein a Regional
Transmission Organization (RTO) of their choice, or justify to
the FERC why they should not. Order 2000 spurred aflurry of
fresh negotiations, but no deterministic filings, to form the
AllianceRTO (RTO) intheMidwest, Grid Florida, Grid South,
Desert Star (later West Connect), SE-Transand RTO-West.

Under new leadership, frustrated by the slow pace of
negotiationsfor RTOformation and by the scopeand configu-
ration of theresulting organi zations, the FERCin 2001 took the
unusual step of ordering two settlement conferences, under
the leadership of senior Administrative Law Judges (AL Js).
The AL Jfor the Northeast conference sought to orchestrate a
merger of |SO-NE, NY -1 SO and PIM-I nterconnection, tothereby
createaunified RTO coveringasubstantial U.S. and Canadian
market geography. New England transmissionownerscompli-
cated the already complex proceedings by tabling a proposal
to create afor-profit independent transmission company that
would operateunder RTO oversight. Inthe Southeast, the AL J
intended to bring together RTO proposals that were till
nascent, and seek aunified organizationfor Grid-Florida, Grid-
South and SE-Trans.

The settlement proceedings proved afailure, and served
intheendto galvanize Stateoppositiontowhat wasinterpreted
asFERC over-reachinregardtothetypeof RTOthat the States
should have to support. An unexpected result of the confer-
ences, however, was the decision of PIM-Interconnection to
study itstrading patterns and reach conclusions substantially
at odds with the FERC's settlement conference objectives.
PJIM-Interconnection determined, in fact, that the more eco-
nomically efficient “merger” prospect lay to the West rather
than to the North. It consequently entered into an agreement
withtheMISOtoformacommonmarket—eventually thelargest
intheworld —whileretaining separate operational and corpo-
ratestructures. Later, theNY -1SO and thel SO-NE al so under-
took a union, having discovered by cost benefit analysis that
their merger could produce economic benefitsin excess of a
quarter milliondollarsper year. ?

In2002, further turmoil erupted whenthe FERC determined
that the ARTO proposal, which from the beginning had been
incompetitionwiththeM1SO, did not meet Order 2000 criteria
for scope, sizeand configuration. TheFERC orderedthe ARTO
members, many? of whomhad earli er withdrawn fromthenon-
profit MISO to join the for-profit ARTO, to negotiate entry
eitherintoMISO orinto PIM-Interconnection. TheFERC also
rejected the RT O application of themembersof the Southwest
Power Pool (SPP) and ordereditslargest participant, Entergy,
to either join the M1SO or the SE-Trans. In the wake of these
orders, SPPjoined M1 SO, Entergy joined Southernin SE-Trans,

1 See endnotes at end of text.
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and American Electric Power (AEP), thedrivingforceof ARTO,
looks ready to join PIM-Interconnection. In the Midwest, an
unusual unionof Xcel®, Alliant, MidAmerican, OmahaPublic
Power, NebraskaPublic Power, and Lincoln Electric Coopera-
tive joined to form TRANSLink, an independent, for-profit
transmission company that will operate under the oversight of
the MISO. Also operating under the MISO umbrella are the
American Transmission Company of Wisconsinandthelnter-
national Transmission Company of Michigan.

In sum, after adecade of effort, the three Northeast | SOs
arefully operational, with associated marketsthat work reason-
ablywell. A fourth, MISO, isfunctional if not fully operational
albeit without anorganized real timemarket. Thefifth, Cal SO*,
functionswithout FERC approval, under thedirectjurisdiction
of theStateof California, andwithout areal timemarket. Inall
other areas of the nation, RTOs remain worksin progress.

Policy Theory & Practice

A simple mgjority of three Commissionersis al that is
requiredto set policy for the$250 billion el ectric power indus-
try. Itisnotable that no Commissioner in living memory has
brought to the five-member FERC direct experience in the
generation, transmission, distribution or marketing of electric
energy. The FERC' ssweeping statutory authority, granted by
theFederal Power Act of 1935, extended by theNational Energy
Actof 1979, broadened by EPActin 1992, isnearly Olympian.
FERC decisions are of course reviewed by the Courts, which
havehistorically affirmedtheCommission’ sdecisions. FERC's
major policy initiativeshavebeenremarkably few inits67-year
history®, all themoresurprisingitsactivism of thelast decade,
both in regard to the electricity sector and the natural gas
industry.

It is notable that the FERC successfully restructured the
natural gasinterstatepi pelinesinthemid-1990swith Order 636.
The positive experience of Order 636 may have given the
Commission afalse sense of confidence in regard to what it
could accomplish with the power sector, and on what model.
Twocritical differencesintherespectivelegislativemandates
for natural gas and electricity reform illuminate the ease of
restructuring the former and the difficulty of restructuring the
latter. First, Congressderegulated natural gaswellhead prices
in 1989, leaving no rolefor FERC to determine, asit must for
electricity, what is a just and reasonable price for gas at
wholesale. Second, the FERC has unequivocal power of emi-
nent domain in regard to gas pipelines, which it lacks for
interstate transmission lines.

An old adage states that to make policy is divine, to
implementit human. Thewell intentioned, if timid Order 888is
acasein point. The FERC' sclear intent to eliminate discrimi-
natory access to transmission access had to be carried out by
thevery investor-owned utilities(I0OUs) that werethetarget of
the Order. Needless to say, the |OUs moved with something
lessthan alacrity to changetheir traditional practicesandallow
open accessto their portion of their grid. They wereaided and
abettedintheir sel ectiveapplication of Order 888 by theimplied
(and overt) protection afforded by their States' regulators.
State’ sprotection of discriminatory behavior by nativeutilities
canonly beexplained by jurisdictional jeal ousy, sinceit cannot
beexplained bejustified on economicgrounds, giventhedirect
connection between open access and price competition.

Tensions between State and Federal regulation has sel-
dom been as pronounced asit iswith regard to the creation of
RTOs. A magjority of States have viewed RTOs asinfringe-
ments on their jurisdictional powers, and have remained fur-
thermore unconvinced that RTO-administered markets can
result in prices equivalent to just and reasonable rates. States
have not, however, been any more successful than has the
FERC inorganizing | SOsor marketswithintheir state bound-
aries, norinestablishingviableretail marketsfor power, and not
incidentally, also for natural gas. Indeed, the most economi-
cally catastrophic| SO experienceof thelast decadetook place
inCalifornia. There, the State, by acombination of legislation
andregulation, createdin 1996 an | SO and Power Exchangethat
proved so flawed®, in concept aswell asexecution, asto drive
oneof thenation’ slargest utilitiesinto bankruptcy, and expose
the Stateto over $20hillioninremedial liability.

However, RTO policy remains problematic al so because
the structural model is antithecal to sound business practice.
First, transmissionowners, whoareoverwhelmingly vertically
integrated utilities, have little incentive to divest their assets
and organize them, as was done with natural gas interstate
pipelines, intoindependent, diversified enterprises capabl e of
earning a competitive return on equity. The FERC has been
more miserly with equity returns on transmission - typically
less than 10% - than it was when the gas pipelines were
restructured.” Second, in the absence of divestiture, the RTO
model requirestransmission ownerstorelinquish control over
their assets, even asthey retain ownership. Thismodel, which
has no equal in any other industry, establishes a disincentive
for new investment on the part of both the owner and the
operator because neither can claim unencumbered ownership
rights. Third, the ISOSRTOs thus far established are non-
profit organi zationsthat cannot beheldto any meaningful legal
accountability because they own no assets and are not liable
for bad performance. The consequence of these economically
questionable and regulatorily uncertain conditions is that
investment in transmission has fallen dangerously behind
investmentinnew generation, andisnow barely $2.0billion per
year®, mostly financed by independent generators for pur-
poses of interconnection. Investment in maintenance may
have fallen even more dramatically, as evidenced by the
incidence of transmission loading relief.

RTOsarerequired by FERCtocreateand operatereal time
marketsfor energy. Thedesignersof RTOs, and of concomitant
market structures, are historically regulated utilitiesand their
present day regulators, whose experience with open and com-
petitivemarketsislimited at best, or entirely inexistent. Itisnot
therefore self-evident why these organizations, whose entire
formative history wasin theworld of cost based rates, should
benow chargedwiththetask of creating America scompetitive
marketsfor power. Interestingly, thosewhoarerel egatedtothe
periphery of RTO design are the independent generators and
energy marketers, in other wordsthosewho have assumed the
financial risk that wasonce carried entirely by ratepayers, and
who presumably know something about competition, risk and
reward. It may therefore be lessthan coincidental that, after a
decade of effort, most of the nation’s 158,000° miles of high
voltagewiresremainmoreor lessfirmly under thecontrol of the
incumbent utilities, and that only three provincial markets of
relatively modest size arefunctioning effectively.
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What Matters

Markets have not historically been designed by govern-
ment agencies. Rather, they have evolved from acommon —
private - interest in trade. Governments in due course have
intervened to regulate the behavior of market participants, in
order tosecurethepublicinterest that isexpected toresult from
competition. It istherefore far from clear that the FERC will
succeed inits effort to see that proper markets are created for
the power sector, and that these function competitively. What
isclearisthat if themarket structuresareinany way flawed, then
the remaining functions of the RTO matter little, if at all. This
is because the complexity in transmission policy isnot in the
operation of the grid, for which expertiseis available, tested,
broad, anddeep. Indeed, itisacredittotheskill of thehundreds
of engineerswho staff the nation’ s 140 control/dispatch cen-
ters that the transmission system has continued to function
effectively, evenasit hasaccommodated avirtual expl osion of
new transactions.

Thepolicy complexity isalmost entirely intheconstitution
of themarkets. Inrestructuring parlance, glib mentionisoften
made about theinevitable commoditization of electricity. The
reality isthat el ectronsdo not behavelike carbonsor metalsor
pork bellies. Therearelawsof physicsat play inthemovement
of electric energy over long and short distances, and thereis
thefact that el ectricity cannot beeconomically stored for later
use. Furthermore, in no other market structure is there a
reguirement to balance supply and demand instantaneously,
every instant.

Marketsdo not behave like engineered systems. Markets
are messy, unpredictable, volatile, and sometimes irrational.
However, asChurchill said of democracy, marketsaresuperior
to all other alternatives. Simply, no better means has been
found to determine the economic value of things. Still, regu-
lators accustomed to stable ratesthat can be fixed intimeand
space are unnerved by the behavior of markets. They wonder
how markets can possibly deliver the equivalent of those just
and reasonabl eratesthat aretheir frameof reference. They are
right towonder. Marketscan only deliver...prices.

Thescope, sizeand configuration of power marketsarethe
critical factorsintheformationof RTOs. TheFERC, whichhad
been focused almost entirely on the system operation part of
the RTO equation until recently, finally has recognized the
need to provide guidance asto what constitutes an acceptable
market structure. The Commissionwill soon issueanotice of
proposed rule on astandard market design (SMD), whichwill
presumably incorporate the best elements of the nation’s
cumul ativeexperience. Someanal ystsfear that theexperience
reflected in the proposed rule is limited, and perhaps overly
reliant on the PIM model. It should therefore not come as a
surprise that the RTOs, especialy those without tight pool
experience, will takethe SM D asmoreguidancethan blueprint.
Statesarealready claimingtheright tolocal exceptionsandare
warning, insomecases, that the FERC may notimposeamarket
structure of any kind unless it first demonstrates that its
benefits will outweigh the costs.

What has been |earned so far about market structure and
governanceisprobably sufficienttoat | east theoretically avoid
arepetition of the marketsthat have failed. In sum:

Multiple trading elements are necessary to constitute a

competitive power market:

1 Areal timephysical market for energy, administered
by the RTO,

Management of congestion by market means:
locational pricing, financial transmission rights
(FTRs) that are auctioned massively and frequently,
and a secondary market for FTRs,

A competitive market for ancillary services,

Day ahead and forward marketsfor energy, prefer-
ably larger than any single RTO'’ s geography, and
administered by independent market operators,
Futures/forwards (financial derivatives) marketsto
managepricerisk.

Markets confined to a single State are likely to be less
competitive than those that encompass broader regions.
Liquidity isthe key to competitive prices, and thisrequires
asignificant number of market participantsengagedin sta-
tistically significant number of transactions.

Marketsfor power should be greater than the mere aggre-
gation of pre-existing franchises, otherwise the dominant
franchisee — typically the incumbent utility —will merely
transform itself from monopolist to monopsonyst.
Markets should provide reliable price signals for new in-
vestment to solve constraints and congestion, and not
merely to reflect their cost in the cost of doing business.
Markets should have clear and enforceable rules.

2

5

Policy Priorities

Thefirst rule of policy isto aboveall do no harm. Much
harm has been donein the last decade of trial and error in the
quest for the power sector’s competitive end state. The next
steps in the restructuring process should be deliberately,
carefully taken, with a view to limiting further institutional
experimentation, among other reasons because public institu-
tions are expensive to establish and difficult to reform once
bureaucratized. TheFERC shouldthereforebecommendedfor
having thus far settled the mantle of legitimacy on only one
RTO, theMI1SO. Ontheother hand, thefact that PIM, NY and
NE 1SOs have not been granted RT O status, though they have
accumul ated greater operational experiencethanhasM1S0, is
not easily explained. It isworth emphasizing, in support of
FERC caution, that those who file to create RTOs are the
incumbent transmission-owning utilities. Thesearenot disin-
terested parties, their motives understandably to protect the
interests of their shareholders.

The self-interest of the native utilities must be weighed
against the publicinterest, however, if the FERCisto achieve
the policy goals that have eluded the nation for adecade. To
that end, anRTO' sfiling utilitiesshould be madetorelinquish
decision-making over the RTO-to-be as soon as the initial
proposal is accepted by the FERC. Second, for economic
efficiency, transitionsfrom company ratestoRT O ratesshould
take no more than five years to accomplish. Third, to ensure
systemreliability and operational efficiency, RTOsshould be
required to achieve full functionality within one year of ap-
proval by the FERC. Fourth, markets should become opera-
tional concurrently with RTOs, and this can be accomplished
most efficiently by widespread use of already developed and
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tested software. Finally, jurisdictional utilitiesthat fail tocom-
ply with RTO adherenceand market organi zation policy should
forfeit their right to market based wholesal e rates.

In the end, the actual number of RTOs that will assume
control of the national grid islessimportant than the size and
liquidity of the markets that evolve around each of them.
Indeed, themorecompetitivethemarket, thegreater thenumber
of RTOs, or independent transmi ssion companies, that can be
accommodated withinit. Thegoal should bethe achievement
of thelargest, most competitiveregional market, not necessar-
ily thelargest RTO. In caseswhere the size and scope of the
RTOislikely toproduceasub-optimal market, the FERC should
impose common marketsupon multiple RTOs.

Conclusion

Thepower sector touchesevery lifeinthenation. Indeed,
life would be unimaginable without reliable and economic
electric power. It ismerely by an accident of history that the
power to make policy for the economically critical electricity
industry has been vested in afive-member regul atory agency.
Theburden of history isuponthe FERC, which hasindeed been
transformed inthelast decadeby itsroleasan agent of change.
The FERC has also been scarred by the unintended conse-
guences of some of thedecisionsit hasissued in thelast three
years, and by its inability to police the markets under its
jurisdiction. The FERC isblamed, by and large unfairly, for
Cdlifornia’'s electricity debacle, but with reason for having
failed to correct California’ smarket flaws. It isblamed, with
greater justification, for the slow and unsteady pace of its
deliberations on RTOs, and for its unwillingness to impose
sanctions for non compliance with its stated policy of non
discriminatory openaccesstothegrid. Inany case, what seems
essential now, inorder to successfully concludethe next phase
of the restructuring process, is, in thewords of T.S. Eliot, “a
hand expert with sail and oar.”

Endnotes

INYISO-1SO-NE“RTO Costsand BenefitsAnalysis,” rel eased
15 May 2002

2TheM1SO memberswho withdrew from M1SOin 2001 were:
Commonwealth Edison, Illinois Power, and Ameren.

3 Xcel is amulti state holding company whose transmission
assets straddle the Eastern and Western Interconnections. The
proposed TRANSLink could therefore hold the key to transfer of
power between the two Interconnections.

4In May 2002, Cal SO filed at the FERC a proposal for a new
market structure that, if approved, would allow it to come into
compliance with FERC Order 2000.

5TheFedera Energy Regul atory Commissionwasknownasthe
three-member Federal Power Commission until reorganized during
the Administration of Jimmy Carter and brought under the general
jurisdiction of the Department of Energy in 1979.

8Californialaw requiredall power generatorstobidintotheCal-
PX runreal timespot market. Utilitieswere prohibited fromforward
purchases to mitigate the high volatility of the spot market. The
CAISO operated a flow model that prevented accounting for
congestion in the day ahead schedules. Load serving entities were
requiredto buy supply inthe Cal-PX at market pricesbut chargetheir
retail customers rates frozen by the PUC. The California market
model provided nodirectlink between supply and demand functions,
and madeno provisionfor growthin demandtobemet by investment

in new generation or transmission, or both.

"In the early period of Order 666 implementation, the FERC
granted to pipelines returns on equity as high as 15% in order to
encouragevertical dis-aggregationanddivestiture. Thestrategy was
successful because the majority of pipelines are today profitable,
diversified enterprises.

8 EIA data

9 EIA datafor transmission above 230kV, both AC and DC.

USAEE 2002 — 2006 Strategic Plan — Overview

Throughout 2001, USAEE members of the Strategic
Planning Group met and discussed with the USAEE Council a
long range Strategic Plan for the association. At the January
2002 USAEE Council meeting, Council voted unanimously to
accept the plan. Below please find the mission statement for
the association aswell asabrief overview of the tasks under
development aswell astheir goal swithinthe Strategic Planning
Group.

MISSION STATEMENT

The United States Association for Energy Economicsisa
nationwide non-profit organization of business, government,
academic and other professionals that advances the under-
standing and application of economics across all facets of
energy development and use, including theory, business,
public policy and environmental considerations.

To this end, the United Sates Association for Energy
Economics:

* Providesaforumfor the exchange of ideas, advancements
and professional experiences.

Promotes the development and education of energy pro-
fessionals.

Fosters an improved understanding of energy economics
and energy related issues by all interested parties.

KEY STRATEGIES

Increase and broaden our regular and sustai ning member-
ship base through improved member products and ser-
vices and marketing outreach to other professional orga-
nizations concerned with energy.

Support energy policy community dialogue by:

» Hosting one or more daylong energy policy seminars
each year on front-burner topics

Conducting regular member energy policy surveys
and disseminating the results

Stimulate North American Conference attendance and Spon-
sorships through improved programs and conference ser-
vices, broader marketing, improved media coverage, in-
creased student participation and expanding benefits of
sponsoring organizations.

Provide increased support to current Chapters and Chap-
ter start-ups as needed.

If you areinterested in becoming involvedin oneof the
strategies listed above, please contact Dave Williamsat US-

AEE Headquarters, email: usaee@usaee.org
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23" USAEE/IAEENORTH AMERICAN CONFERENCE

and VI CongresoAnual delaAMEE

Hosted by:

United States Association for Energy Economics
International Association for Energy Economics
Asociacion MexicanaparalaEconomiaEnergetica

A REGIONAL ENERGY MARKET IN NORTH AMERICA: POSSIBLE, BUT

UNDER WHAT TERMS?

CaminoReal Hotel —Mexico City, Mexico
October 19-21, 2003

Conference Objective

To explorethe forces driving integration of a North America Energy market aswell asthose opposing it.

Plenary Sessions

AVisiontowar ds2025: financial, technol ogical and environmental aspects
Regulatory and Commer cial Practices: atrend tohomogeneity?
Security and Reliability: indigenous resources are not enough, what then?

Nuclear and Renewable Ener gies: an important participation?

**#* CALL FOR PAPERS****

Abstract Submission Deadline: June 13, 2003
(includeashort CV when submittingyour abstract)

Anyoneinterested in organizing a session should proposetopics,
motivations, and possible speakersto:
Pablo Mulas— (p) 52/55/5483-4027 (f) 52/55/5483-4028 (€) pmul as@correo.uam.mx

Abstracts for papers should be between 200-1500 words giving an overview of the topic to be covered.. At least one
author from an accepted paper must pay the registration fees and attend the conference to present the paper. The lead
author submitting the abstract MUST include complete contact details (e.g., mailing address/phone/fax/email coordinates).
All abstracts should be submitted to:

David Williams, Executive Director, USAEE/IAEE
28790 Chagrin Blvd., Suite 350, Cleveland, OH 44122 USA
Phone: 216-464-2785/ Fax: 216-464-2768 / E-mail: usace@usaee.org

General Conference Chair: Francisco Barnes/ Adam Sieminski
Program Chair: Pablo Mulas
Arrangements Chair: José Gonzalez Santal¢ / David L. Williams

AGAINTHISYEAR: USAEE Best Student Paper Award ($1,000cash prizepluswaiver of conferenceregistrationfees). | f
inter ested, pleasecontact USAEE Headquarter sfor detailed applications/guidelines.
STUDENT PARTICIPANTS: Pleaseinquir ealsoabout scholar shipsfor confer enceattendance.

CONTACT: DaveWilliams, Phone: 216-464-2785/ Fax: 216-464-2768/ E-mail: usaee@usaee.or g

InterestedintouringM exico?? Visit www.mexico-tr avel.com or www.mexicocity.com.mx
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New Members of USAEE

Thefallowing individua srecently joined the USAEE inthe period March, 2002 to June2002. Welcome!!

Andrew Antal

William C. Antrican
Unocal South Asia Energy Ltd.
Peter C. Balash

US Department of Energy
Audur Baldvinsdottir

E. Ariel Bergmann

Alfred Bograh

James G. Bohn

The Brattle Group

Robert Borlick

The Brattle Group

David D. Bosch

Aramco Services Company
Carol Caul

Energy Business Inc.

James Chalker

Michael D. Cochran
Anadarko Petroleum Corporation
Robert T. Crow

Stanford University

Scott E. De Pasgquale

MA Dept of Telecomm & Energy
Panagiotis Deriziotis

J. Dowd

Alliance Capital Management
Paul M. Durso

Sandra R. Ellis

Truett E. Enloe

Unocal

Silvio Flaim

DFA/State of New Mexico
Mark H. Foreman

Louis Berger Group, Inc.
Mauricio Gutierrez

Dynegy

Julie Hale

DuPont Capital Management
Justin Harlow
LouisHarris

Edison Electric Institute
Babak Hejazi

UCLA

Jeffrey A. Holligan

BP Energy Company
George Hopley

Michael W. Howard

EPRI PEAC

Sanjay Kaul

Fitchburg StateCollege
Michael R. Keene

CILCO

Donald R. Knop
Williams Gas Pipeline
George A. Kotzias

Vicky Langston

Austin Peay State University
CarlA.Larry

Carr Futures

Edward C. Lesnick
PacificCorp Power Marketing
Robert N. Lewis

ICM Asset Management
Daniel D. Mahoney

Cambridge Energy Research Assoc.

Kristen Maines

HDR Alaska, Inc.

Joe Mazumdar

Colorado School of Mines
Michael McNair
FriedWire, Inc.

Paul McNutt

Conoco

Vance C. Mullis

Mirant

David Nissen

Columbia University
Daulat H. A. Pasaribu
Indonesia Consultate General
Russell Profozich
Nexant, Inc.

Shilpa Rao

William Ross

Derek Salvino

Penn State University
Donald F. Santa
Troutman Sanders LLP
Lori S. Schell

Trigen Energy Corporation
Brent P. Sherfey

Bechtel Corporation

Paul R. Shosho
You-Seok Son
University of Texas at Austin
Neil Strachan

Pew Center on Global Climate Change

Willy Tekeu-Guiaaing
oTC

Ausma Tomsevics
Edison Electric Institute
Peri Ulrey

Natural Gas Supply Association
Pushkar Wagle

L CG Consulting
Godfrey B.Warren
Xpronet Resources
Brigitta Windisch-Cole
Ronan Wolfsdor f
LisaWood

The Brattle Group

Vancouver USAEE/IAEE ConferenceStudent Scholar shipsAvailable

USAEEisofferingalimited number of student schol arshipstothe22™ USA EE/I AEE North American Conference. Any student
applying to receive scholarship funds should:

1) Submit aletter stating that you are afull-time student and are not employed full-time. Theletter should briefly describe
your energy interestsand tell what you hopeto accomplish by attending the conference. Theletter should a so providethe name
and contact information for your main faculty supervisor or your department chair, and should include a copy of your student
identificationcard.

2) Submit abrief letter fromafaculty member, preferably your mainfaculty supervisor, indicating your researchinterests, the
nature of your academic program, and your academic progress. Thefaculty member should state whether he or sherecommends
that you be awarded the scholarship funds.

USAEE scholarship fundswill be used only to cover conference registration feesfor the Vancouver USAEE/IAEE North
American Conference. All travel (air/ground, etc.) and hotel accommaodations, meal costsin addition to conference-provided
meals, etc. will be the responsibility of each individual recipient of scholarship funds.

Compl eted applications should be submitted to USAEE Headquarters office no |l ater than September 25, 2002 for consider-
ation. Pleasemail to: DavidL . Williams, ExecutiveDirector, USAEE, 28790 ChagrinBlvd., Suite 350, Cleveland, OH 44122.

Students who do not wish to apply for scholarship funds may also attend the conference at the reduced student registration
fee. Pleaserespond to item #1 above to qualify for this special reduced registration rate. Please notethat USAEE reservesthe
right to verify student status in accepting reduced registration fees.

If you haveany further questionsregarding USAEE’ sscholarship program, pleasedo not hesitateto contact David Williams,
USAEE ExecutiveDirector at 216-464-2785or viae-mail at: usaee@usaee.org
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Broaden Your
Professional Horizons

Jointhe
I nternational Association for Energy Economics (I AEE)

Intoday’ seconomy you need to keep up-to-date on energy policy and developments. To beahead of theothers, you needtimely,
relevant material on current energy thought and comment, on data, trends and key policy issues. You need a network of
professional individuals that specialize in the field of energy economics so that you may have access to their valuable ideas,
opinions and services. Membership inthe |AEE doesjust this, keepsyou abreast of current energy related issues and broadens
your professional outlook.

Thel AEE currently meetsthe professional needsof over 3300 energy economistsin many areas. privateindustry, non-profit and
trade organizations, consulting, government and academe. Below isalisting of the publications and services the Association
offersitsmembership.

» Professional Journal: The Energy Journal isthe Association’s distinguished quarterly publication published by the
Energy Economics Education Foundation, the |AEE’ s educational affiliate. Thejournal contains articles on awide range of
energy economic issues, as well as book reviews, notes and special notices to members. Topics regularly addressed include
thefollowing:

Alternative Transportation Fuels Hydrocarbons |ssues
Conservation of Energy International Energy Issues
Electricity and Coal Markets for Crude Oil
Energy & Economic Development Natural Gas Topics

Energy Management Nuclear Power |ssues
Energy Policy Issues Renewable Energy Issues
Environmental Issues & Concerns Forecasting Techniques

» Newsdletter: The |AEE Newsletter, published four times a year, announces coming events, such as conferences and
workshops; gives detail of |AEE international affiliate activities; and provides special reports and information on an interna-
tional basis. The newsletter also contains articles on awide range of energy economics issues, as well as notes and special
notices of interest to members.

 Directory: The Annua Membership Directory listsmembersaround theworld, their affiliation, areas of specialization,
address and telephone/fax numbers. A most valuable networking resource.

» Conferences. |AEE Conferences attract del egates who represent some of the most influential government, corporate and
academic energy decision-making institutions. Conference programs address critical issues of vital concern and importance
to governments and industry and provide a forum where policy issues can be presented, considered and discussed at both
formal sessions and informal social functions. Major conferences held each year include the North American Conference
and the International Conference. |AEE members attend areduced rates.

» Proceedings: |AEE Conferences generate val uable proceedings which are available to members at reduced rates.

Tojointhel AEE and avail yourself of our outstanding publications and services please clip and complete the application bel ow
and send it with your check, payabletothe |AEE, in U.S. dollars, drawnonaU.S. bank to: International Associationfor Energy
Economics, 28790 ChagrinBlvd., Suite350, Cleveland, OH 44122. Phone: 216-464-5365.

Y es, | wish to become amember of the International Association for Energy Economics. My check for $60.00 is enclosed to cover
regular individual membership for twelve monthsfrom the end of the month inwhich my paymentisreceived. | understand that | will receive
all of the above publications and announcementsto all |AEE sponsored meetings.

PLEASE TYPE or PRINT

Name:
Position:
Organization:
Address:
Address:
City/State/Zip/Country:

8/02Dia

Mail to: IAEE, 28790 ChagrinBlvd., Ste. 350, Cleveland, OH 44122 USA
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CALENDAR

6-7 August 2002, Derivatives for Energy Professionals at
Houston, TX. Contact: Conference Registration, Kase and Com-
pany, 1750 West Loop South, Houston, TX, 77027, USA. Phone:
505-237-1600 Email: kase@kaseco.com URL: www.kaseco.com/
classes/derivatives.htm

9-11 August 2002, Southwest Renewable Energy Fair at
Flagstaff, Arizona. Contact: Amy LeGere, Event Manager, Greater
Flagstaff Economic Council, 1300 S Milton Road, Suite 125, Flag-
staff, AZ, 86001, USA. Phone: 928.779.7658 Email : swref @gfec.org
URL: www.gfec.org/swref

19-23 August 2002, Cogeneration Technology at M adison,
W]1. Contact: ConferenceCoordinator, Collegeof Engineering Univer-
sity of Wisconsin-Madison, The Pyle Center, 702 Langdon Street,
Madison, Wisconsin, 53706, USA. Phone: 800-462-0876. Fax: 800-
442-4214 URL : http://epdweb.engr.wisc.edu/brochures/A953.html

17-18 September 2002, Asia Regional Farmout & Explora-
tion Promotion Forum 2002 at Sheraton Suites, near the
Galleria, Houston, USA. Contact: Babette van Gessel, Group
Managing Director, Global Pacific & Partners, 2nd Floor, Regent
Place, Cradock Avenue, Rosebank, Johannesburg, 2196, South Af-
rica. Phone: 27 11 778 4360. Fax: 27 11 880 3391 Email:
info@glopac.com URL : www.petro21.com

19-20 September 2002, 7th Annual Deepwater Technolo-
gies and Developments at Renaissance Houston, Houston, TX,
USA. Contact: Julie Bach, Marketing Manager, Strategic Research
Institute, USA.. Phone: 1-646-336-7030. Fax: 1-212-967-7973 Email:
jbach@srinstitute.com URL: www.srinstitute.com/cr229

23-24 September 2002, Platts PJIM Regional Conference at
Hyatt Regency on the Inner Harbor - Baltimore, MD. Contact:
Platts Global Conferences, Platts, 3333 Walnut Street, Boulder, CO,
80301, USA Email: plconf @platts.com URL:
www.conferences.platts.com

23-24 September 2002, 25th Annual Platts Coal M arketing
Days at Westin Convention Center - Pittsburgh, PA. Contact:
Platts Global Conferences, Platts, 3333 Walnut Street, Boulder, CO,
80301, USA Email: plconf @platts.com URL:
www.conferences.platts.com

25-26 September 2002, Mexican Investment Opportuni-
ties: Oil, Gas & Energy 2002 at Sheraton Suites Houston, near
the Galleria, Houston, USA. Contact: Babette van Gessel, Group
Managing Director, Global Pacific & Partners, Private Bag X61,
Saxonwold, Gauteng, 2132, South Africa. Phone: 2711 7784360. Fax:
27 11 8803391 Email: info@glopac.com URL : www.petro21.com

25-27 September 2002, Herold Pacesetters Conference at
Hyatt Regency in Old Greenwich, CT. Contact: BiancaSmothers,
ConferenceDirector, John S.HeroldInc., 14 Westport Ave., Norwalk,
CT, 06851, USA. Phone: 203-847-3344. Fax: 203-847-5566 Email:

bsmothers@herold.com URL : www.herold.com/confmenu.htm

25-27 September 2002, Petrolac 2002 - Energy Ministers
Meeting at Houston, TX. Contact: Information, Petrolac, USA
Email: contact@petrolac.com URL : www.petrolac.com

26-27 September 2002, Oil & Gas: Restructuring Business
Strategies Through Technology Management at Houston, TX.
Contact: Strategic Research Institute, USA. Phone: 1-888-666-8514
Email: sri@dmgltd.org URL: www.srinstitute.com/CR232

27-29 September 2002, New Directionsin the I nternational
Conference on Earth Sciences and the Humanities: Experi-
ments in Interdisciplinarity at Colorado School of Mines,
Golden, Colorado USA. Contact: Robert Frodeman, Professor,
Colorado School of Mines, Liberal Arts & International Studies,
Stratton Hall 301, Golden, Colorado, 80401, USA. Phone: (303) 273-
3585. Fax: (303) 273-3751 Email: rfrodema@mines.edu URL:
www.mines.edu/newdirections

6-80ctober 2002, 22nd USAEE/I AEE Annual North Ameri-
can Conference: “Energy Markets in Turmoil: Making Sense
Of It All” at Vancouver, BC, Canada. Contact: David Williams,
ExecutiveDirector, USAEE, 28790 ChagrinBlvd., Suite 350, Cleve-
land, Ohio, 44122, USA.. Phone: 216-464-2785. Fax: 216-464-2768
Email: usaee@usaee.org URL : www.iaee.org

7-8 October 2002, Covering Generation & Transmission
Issues on the WSCC Grids at Hyatt Regency San Francisco.
Contact: Registration Department, West Coast Power 2002, 1220
Blalock Rd, #310, Houston, TX, 77055, USA.. Phone: 713-463-9595.
Fax: 713-463-9997 Email: registration@tradefairgroup.com URL:
WWW.westcoastpowerexpo.com

8-9 October 2002, Gas Processing Contracts & Negotia-
tionsat Oklahoma City, OK . Contact: Registrar, Energy Seminars
Inc., PO Box 7979, The Woodlands, TX, 77387, USA. Phone: 281-
362-7979. Fax: 281-296-9922 Email: regi strar @energyseminars.com
URL: www.energyseminars.com

9-11 October 2002, 25th World Energy Engineering Con-
gressat Georgia World Congress Center, Atlanta GA. Contact:
Ted Kurklis, Exhibit Manager, Association of Energy Engineers,
POB 1026, Lilburn, GA, 30048, USA. Phone: 770-449-1595. Fax:
770-448-1575 Email: ted@aeecenter.org URL: http://
Www.aeecenter.org/weec

9-11 October 2002, GeoExchange Expo at Georgia World
Congress Center, Atlanta GA. Contact: Ted Kurklis, Exhibit
Manager, Association of Energy Engineers, POB 1026, Lilburn, GA,
30048, USA. Phone: 770-449-1595. Fax: 770-448-1575 Email:
ted@ageecenter.org URL : http://www.aeecenter.org/weec

9-11 October 2002, Plant & Facilities Expo at Georgia
World Congress Center, Atlanta GA. Contact: Ted Kurklis,
Exhibit Manager, Association of Energy Engineers, POB 1026,
Lilburn, GA, 30048, USA. Phone: 770-449-1595. Fax: 770-448-1575
Email: ted@aeecenter.org URL: http://www.aeecenter.org/pfe
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