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President’s M essage

am delighted to have the
honour toassumethePresi-
dency of thel AEE for 2000. |
amparticularly pleasedtotake
over at atimewhen the Asso-
ciation has so firmly
established itself as the
world’ sleadingassociationfor
energy economicsand energy
economists. Thecommitment
and hardwork of themembers
and officers over the last 20
yearsor sohaveprogressively
created an international
organisationwith 23 affiliates
in 70 countries and a global
membership of over 3200. At the sametime our Journal, The
Energy Journal, has also established itself firmly as the
leading refereed journal of energy economics.
| am also reassured that the |AEE is also now on avery
sound financial footing. This gives us the opportunity to
enhancethe servicesthat we provide our membersaround the
world. Last year we established a scholarship scheme for
students of energy economics. Wewill berepeating thisagain
thisyear (see page 10 of thisnewsletter). | am sure, however,
that we can do much more. | have already asked the members
of the Council and the Board of Editorsof The Energy Journal
for their viewsasto how we can moveforward constructively.
| would also value any suggestions from the rest of the
membership. Please contact me with any proposals that you
may have. What would you value? What do fedl it is reason-
able, realistic or evenideal for the |AEE to provide especially
in thisincreasingly open and digital world?
| am delighted towelcome 5 new membersto the Council
for 2000. Jean-Phillipe Cueille of the Institut Francais du
Pétrole has been elected Secretary, taking over that position
fromthenew President-elect, Arild Nystad. David DeAngelo,
of Philadel phia Light and Power, joins as el ected member for
North America. Keiichi Y okobori, President of APERC in
Tokyoisanew Appointed Council Member. Marianne K ah of
Conoco and L eslie Deman of Coral Energy - organisersof the
2001 IAEE Conference in Houston also join the Council as
appointed members. We all look forward to their contribu-
tions. Wealso bid farewell to Council Members Paul Stevens
and Mike Lynch, and the organisers of this year's Sydney

conference Tony Owen and Bob Bartels. Finally past-Presi-
dent DennisO’ Brienhasalsoleft the Council after many years
of dedicated serviceand outstanding contribution. | wouldlike
to thank them all on behalf of all the membership.

Please ensure that you have the dates of the two major
conferencesinyour diaries. First thereisthel AEE Conference
in Sydney, Australia 7-10 June. Thiswill be followed by the
North American Conference in Philadelphia, PA 24-27 Sep-
tember. Full details are on the |AEE web pages. | really hope
that you will be able to attend at least one, if not both,
conferences. Y oumay alsowishtonotethat it hasbeen agreed
that the 2001 | AEE Conferencewill bein Houston 25-7 April
andthe2002 Conferencewill bein Aberdeen, Scotland (June).

Peter Davies

Editor’s Note

Mike Lynch joins us this issue as guest editor and has
assembled several pieces on the Kyoto treaty. He writes:

“As al members in good standing know, the
Association’ s flagship publication, The Energy Journal,
recently published a special issue to “The Costs of the
Kyoto Protocol: A Multi-Model Evaluation” represent-
ing the views of many prominent economic modelerson
the GHG reduction accord signed in Kyoto. We include
four articles in this issue which are intended to reflect
views of practitioners.

“Regrettably, all the pieces here are from North
American authors, which reflects acombination of start-
up difficulties and biasin my personal network which |
was, inthisinstance, unableto overcome. A futureissue
will featurearticlesby authorsfromoutsideNorth America,
aswell as responses to the articles appearing here.

“Thefour articlesarefairly diversein opinions and

(continued on page 11)
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23" ANNUAL IAEE INTERNATIONAL CONFERENCE

Hilton Sydney Hotel, Sydney, Australia, 7-10 June 2000

Theme

Energy Markets and the New Millennium:
Economics, Environment, Security of Supply

Theyear 2000 isanideal timeto reflect on the dominant role of fossil fuels over the past century and assess how this
pattern of reliancewill changein the context of theliberalisation of energy marketsand environmental pressuresand
concerns. Thisconferencewill consider: el ectricity market liberalisation: international experiencesand expectations;
theeconomicsof renewabl eenergy technol ogi es; Asian energy marketsand macro-financial management; liberalisation
of international tradein energy resources; thegeopoliticsof energy supply: social, cultural, political and phil osophical
dimensions of energy sector restructuring; transport policy in the new millennium; and carbon sequestration and
recycling.

Sydney (the Olympic City in the year 2000) has many attractions for both participants and accompanying persons,
in addition to theworld famous Harbour Bridge and OperaHouse. City and harbour toursare readily available, while
longer trips into the Australian “bush” can be made with a hire car. World class vineyards are just two hours drive
to the north of Sydney, sharing the areawith some of Australia’ slargest open cast coal mines. The nation’s capital,
Canberra, is a 40-minute flight to the south of Sydney.

CONFERENCE AND HOTEL REGISTRATION

Please consult the AAEE web site (www.aaee.unsw.edu.au) for conference information and conference and hotel
registration forms that can be down loaded and returned to the Secretariat by mail or fax.

POST-CONFERENCE BARRIER REEF TOUR

Billed as “The Ultimate Cruise’, the highlight of the conference recreational programme is the opportunity to
undertake afour-night post-conference cruise on the Great Barrier Reef, ex-Cairnsin North Queensland. Thisisan
opportunity to see one of the wonders of theworld at avery reasonable price. The cruise sailsfrom Cairnsat 2 p.m.
on Monday 12 June and you will spend four nights at seain acomfortable twin-share Stateroom. Full details of the
tour itinerary, thetour vessel and adviceon minimisingair faresto Cairnsareavailableon request fromthe Secretariat.

The cost of the four-night cruise is A$1660 per person twin share (A$2490 for single occupancy). This cost
includes all accommodation, all meals, snorkelling, glass bottom boat tours, guided walks, and use of al on-board
facilities. A marine naturalist accompanies all cruises. The cost does not include optional tours, beverages, gift
shop purchases, scuba diving (there is anominal fee per dive), or the Environmental Management Charge (cur-
rently A$12).

Note: Current exchange rate is approximately US$1.00 = A$1.50.
SECRETARIAT
Cynthia Grant, NewSouth Global Ltd.
The University of New South Wales
Sydney, NSW 2052, AUSTRALIA

Tel: (+612) 9385 3184 Fax: (+612) 9662 6566 Email: cynthia.grant@unsw.edu.au




1 MARK YOUR CALENDARS — PLAN TOATTEND !!

Transforming Energy

21st USAEE/IAEE Annual North American Conference — September 24-27, 2000
Philadel phia, Pennsylvania, USA — Wyndham Franklin Plaza Hotel

Weare pleased to announce the 21% Annual North American Conference of the USAEE/IAEE, Transforming Energy, scheduled for September
24-27, 2000, in Philadel phia, Pennsylvania at the Wyndham Hotel.

Please mark your calendar for this exciting meeting. This year the conference has been organized to focus on selected themes. Leaders from
industry and academia have been invited to share their views and concerns for the transformation in energy markets expected for the next decade.
Thefive plenary sessions will be followed by concurrent sessions designed to focus attention on major sub-themes. |ndustry participants, bringing
sharp focus to the emerging analytical challenges the industry faces, will lead these sessions. Ample time has been reserved for more in-depth

discussion of the papers and their implications. Key sessions and themes of the conference are as follows:

Transportation: Implicationsof the Technological Sea
Change

Session Chair: Jim Sweeney, Sanford University

¢ Vehicles: Challenging the Internal Combustion Engine

e Transportation Fuels: Challenging Petroleum’s Dominance
¢ Enticing Consumers: The Ultimate Challenge

Evolving Electricity Markets: From Ratebaseto Revenue—

TheRolesof Technology I nvestment

Session Chair: Seve Connors, MIT

« Grid Operation and Expansion: Success and Failures

¢ Bulk Power — Investment, Economic and Environmental Perfor-
mance

Paper Markets: Expanding their Scope and | mpact on
Energy Markets

Session Chair: Louise M. Burke, New York Mercantile Exchange
e TheRole of Paper Markets in Price Formation

e Special NYMEX Trading Session

Charting the Path: Forcesand Forecasts
Session Chair: Peter Davies, BP Amoco Plc.
* Globa Economic Outlook
e Identifying Key Forcesin Qil and Gas Markets
Global Oil Outlook
Global Gas Markets
North American Gas Markets

* Retail Competition — Delivering Value to Consumers  ldentifying Key Forcesin Coal and Power Markets
Power, Gas& Coal: Maximizing Opportunity as Commodity Global Power Markets
Markets Merge North American Power Markets

Coal Markets: Prospects for North American and

Session Chair: Seve Warwick, Koch Industries
Global Markets

¢ Commaodity Convergence
¢ Risk Management
* Policies and Regulations

Thefinal session of the conference may become a standard for the new millennium. Peter Davies, President of the International Association
for Energy Economicsand Chief Economist of BP Amoco Plc., will host the plenary session “ Charting the Path: Forces and Forecasts.” Dr. Davies
hasinvited experts from industry and academiato discuss what the new energy market may look like a decade from now, and provide their insight
into what are expected to be the key driversin the transformation. This session is expected to be particularly insightful as energy markets stand on
the cusp of atechnological revolution.

There are 20 planned concurrent sessions (note the enclosed information on Call for Papersfor this meeting); please submit papers that address
the transformation in energy markets and the themeslisted above. Given thelocation of the meeting in Philadel phiathis year, we anticipate an even
larger draw to our concurrent sessions. The conference organizers STRONGLY SUGGEST that you get your abstract in extraearly so that prompt
follow-up can be given.

Y our registration fee includes two lunches, adinner, two receptions and numerous coffee breaks, all designed to increase your opportunity for
networking. Special thisyear will be an evening at the famous Franklin Institute Science Museum.

Philadel phia, Pennsylvania is a wonderful and scenic/tourist place to meet. Single nights at the Wyndham Hotel are $150.00 (contact the
Wyndham Hotel at 215-448-2000, to make your reservations). Conference registration fees are $500.00 for USAEE/I AEE members and $600.00
for non-members. Specia airfares have been arranged through Conventionsin America. Please contact Conventionsin America by calling 619-
232-4298 and reference our group code #606. These prices make it affordable for you to attend aconference that will keep you abreast of theissues
that 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 asponsor or exhibitor at the meeting whereby it woul d receive broad recognition or you may
wish to submit a paper to be considered as a presenter at the meeting. For further information on these opportunities, pleasefill out the form below
and return to USAEE/IAEE Headquarters.

Transforming Energy
21st Annual North American Conference of the USAEE/IAEE

Please send me further infor mation on the subject checked below regar ding the September 24-27, 2000 USAEE/I AEE Conference.

Submission of Abstracts to Present a Paper(s) Registration Information Sponsorship Information Exhibit Information

NAME:

TITLE:
COMPANY::
ADDRESS:
CITY,STATEZIP:
COUNTRY:

PHONE/FAX:

USAEE/IAEE Conference Headquarters
28790 Chagrin Blvd., Suite 350, Cleveland, OH 44122 USA

Phone: 216-464-2785Fax: 216-464-2768 Email: usaee@usaee.org
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Modeling Analyses of the Costs of Kyoto:  What

Did WelLearn?
By Ronald J. Sutherland*

he Kyoto Protocol requires developed (Annex 1)
countries to reduce their greenhouse gas emissions

(GHG) toaspecified amount below their 19901evel and
toachievethisresult duringthe2008to 2012 period. TheU.S.
emissions target is 7 percent below the 1990 level. The
economic cost of Kyoto is the cost required to achieve these
emissions targets. The Specia Issue of the 1999 Energy
Journal contains13articlesthat summarizemodeling analyses
that have the explicit purpose of estimating the cost of the
Kyoto Protocol. Indeed, thetitle of theissueis” The Costs of
the Kyoto Protocol: A Multi-Model Evaluation.” In this
paper, | focus on the question: what do we learn from these
models about the cost of the Kyoto Protocol? | address this
guestion by considering three questions. First, what are the
conclusions of the 13 articles with respect to the costs of the
Kyoto Protocol? Second, do the articles convey a good
understanding of the economic analysi s behind these conclu-
sions? Third, are the conclusions persuasive and reliable?
The 13 articlescontributesignificantly beyond themain ques-
tion | address; however, my questionistheexplicit purpose of
the articles. In addition to considering the cost issue, | will
comment briefly on the modeling results with respect to the
international trading of permits.

Not surprisingly, these models conclude that the costs of
attaining the Kyoto targetsare high, for the U.S. and for other
developed countries. Most economists probably agree with
thisresult. Environmentalistsand energy efficiency advocates
—the Green Team — argue that we can reduce greenhouse gas
emissionsinthenear termat very low cost. Still othersmay be
uncertain about the economic costs of reducing emissions
quickly. What isthelikely influenceof the Special Issueonthe
views of the agnosticsand the Green Team? My contentionis
that the Special 1ssue may not persuade critics and agnostics
that the cost of achieving Kyoto is high. First, the modeling
analyses do not easily communicate to most readers. Second,
thepaperstypically do not present aconceptual explanation of
theresults. Third, themodelsaredesignedtoaddressiong-run
issues and not the short-run responses required by Kyoto. On
amore positive note, the Energy Modeling forum makes the
important contribution of assembling a first-class interna-
tional field of modelers to compare their simulations under
controlled conditions. Themodelersmakeahighly persuasive
case that the threat of climate change requires a long run
perspective. Further, the optimal path of GHG emissionslies
above that specified at Kyoto.

Several years ago the Department of Energy sponsored a
modeling analysis intended to project the market shares of
varioussolar energy technologiesintheelectricutility genera-
tion sector. The author, who prefers to remain anonymous,
produced the projections using a sophisticated electric utility
modeling system. The modeling system included a demand
and revenuemodul e, afinancial modul eand acapacity expan-
sion module that selected generating technologies. A pub-
lished report described the modeling system in detail and
included thecomputer code. The utility modeling system had

* Ronald J. Sutherland is a Consulting Economist in Burke, VA.

achieved a wide level of respectability, having provided the
basis for numerous journa articles and government policy
analyses.

The capacity expansion sector of the utility modul e used
a logit function to forecast market shares, which was the
conventional way tomodel market shares. A singleparameter,
I, was crucia in projecting market shares. Actualy, this
parameter determined market shares, withtheremainder of the
utility modeling system having little influence on the projec-
tions. Thevalueof thisparameter was merely assumed based
on judgement, because there was no credible evidence to do
otherwise. The report to the DOE contained the modeling
projectionsof the market shares of the various solar technol o-
gies.

How would we assess the modeling projections of this
DOE study? Oneassessment isthat they werehighly credible,
state-of-the-art projections, based on asound modeling anal y-
sis. Another interpretationisthat the projectionswerenothing
morethan arbitrary input assumptions, di sguised by acompl ex
modeling system to convey afal se sense of rigorousanalysis.
Readers of the final report, including the DOE, could see the
market share projections, but were unaware of the critical
assumption that produced the results. Most readers were
unaware of the sensitivity of the results to various input
assumptionsand they could not determinewhether theresults
were were reasonable. Although the equations of the model
wereexplicit, themodel wasablack box to almost all readers.
Thislesson suggestsameasure of caution in assessing model-
ing results.

Quantitativemodelinganalysesareaprimary tool used by
economiststo provide information about economic behavior.
Many energy economists are model consumers, rather than
model producers. My impressionisthat model consumersare
typically apprehensive and cautious in assessing modeling
results. Model producers are often distrustful of modeling
results, especially the results obtained by others. As model
consumers, how do we assess the results of energy models?
How should we assess these highly complex economic —
climatechangemodels? Arethey state-of-the-art analysesthat
providethemost reliableresultsthat wecan obtain, or, arethey
merely mathematical manipulations of precarious input as-
sumptions? The analyses are state-of-the-art. However,
skeptics and agnostics will find the results unpersuasive.

Toillustrate the application of the abovethree questions,
consider the hypothetical case of an econometric estimate of
ashort-run price elasticity of demand. Suppose that such an
analysisproducesalargepriceelasticity for aparticular good.
We can readily understand what the conclusion is; it is the
largeestimated priceelasticity. Intheabsenceof explanation,
we do not know the economic behavior behind the price
elasticity and we will probably not study the econometric
analysistoassessthereliability of theresults. Furthermore, we
are likely to dismiss the results because price elasticities are
typically small in the short run. The econometric estimate
could achieve credibility if confirmed by some independent
evidence. For instance, the author could explain that the
particular good has close substitutes and historically market
sharesarehighly sensitiveto pricechanges. Coupledwiththis
explanation, we have a good intuitive understanding of the
large price elasticity and we may accept it as a credible
estimate. The econometric estimate by itself may not be
believable. The estimate achieves credibility when comple-




mented with an explanation based on economic behavior. |
consider the Special Issue articles from this perspective.

What arethe Costs?

A brief review of the abstracts, introductionsand conclu-
sions of the 13 articles indicates the main conclusions about
the estimated costs of the Kyoto Protocol. The following
guotes are taken from the Special Issue and are identified by
author and page cited.

“These studies generally show that the emissions
trajectory prescribedinthe Protocol islower and the cost
of mitigation higher than that required to meet long run
objectives that were considered.” (Weyent and Hill, p.
xli). Notethat Weyent and Hill are editors of the Special
I ssue volume and this quote summarizes several articles.

Asstated by Manne and Richards:. “We find that the
short-term U.S. abatement costs of implementing this
protocol arelikely to be substantial.” (p.1). “Finally, and
perhaps most important: unless the ultimate concentra-
tiontarget iswell below 550 ppmv, the Protocol seemsto
beinconsi stent with cost-effectivelong-term strategy for
stabilizing concentrations.” (p. 20).

“The marginal cost in 2010...could also exceed
$250 per tonne of carbon if the United States must meet
its emissions limitations entirely through domestic ac-
tions, and if mitigation obligations are not adequately
anticipated by decision-makers.” (MacCraken, Edmonds,
Kim and Sands, p. 25).

“First, it appears that the strategy behind the Kyoto
Protocol has no grounding in economics or environmen-
tal policy.” (Nordhaus and Boyer, p. 125).

“The emission reduction targets as agreed to in the
Kyoto Protocol are irreconcilable with economic ratio-
nality.” (Richard Tol, p.131).

“From awelfare perspective, the major effect of the
Kyoto agreement is to produce a large wealth transfer
fromA-1tonon-A-1, whilerealizing noneof the potential
benefits of CO, control.” (Peck and Teisburg, p. 390).

This sample of quotes from the Specia Issue is non-
random, but it capturesthe sentiment of most, if not al, of the
authors. The collection of articles concludes that the eco-
nomic costsof reducing emissionsto achievetheKyototargets
arevery high.

Why Arethe CostsHigh? Are The Results Persuasive?

Thearticlesclearly indicate that the costs of achieving
the Kyoto targets are high. Therefore, we now consider how
these articles account for such high costs. | present asample
of thearticlesto convey how they explaintheempirical results.
| then conclude whether the results are likely to persuade the
Green Team or those who are uncertain about the costs of
Kyoto.

Manne and Richels list four factors that explain why
longer term adjustments may be preferable to short term
adjustments: 1) allow moretimefor capital stock turnover, 2)
allow moretimeto devel oplow cost substitutes, 3) allow more
time to remove carbon from the atmosphere, and 4) the effect
of time discounting. Manne and Richels use the MERGE
model and they use a 10-year time interval through 2050 and
a 25-year interval through 2100.

Skeptics of modeling analysesrecognizethat Manneand
Richelsidentify thefactorsthat producehigh adjustment costs
inthe short run. However, Manne and Richelsdo not explain

therelativeimportancein their modeling analysis. We cannot
be sure whether the capital stock is modeled to reflect accu-
rately the turnover of buildings, transportation vehicles and
energy using technologies. Because the model apparently
iterates every 10 years, it only iterates once during the Kyoto
period. Such a model may be more useful for long run
simulations than for estimating the costs of short run market
adjustments.

MacCracken, Edmonds, Kim and Sands (MECS) note
that the Kyoto target is achievable by capturing or sequester-
ing carbon, fuel switching or conservingenergy. IntheMECS
analysissubstituting natural gasfor coal intheelectricgenera-
tion sector accountsfor roughly 40 percent of thereductionin
emissions. Consumption of coal drops by three-quarters,
while consumption of natural gasincreases by three percent.
If the Kyoto targets are anticipated and expected to be perma-
nent, costs are lower ($168 per tonne) than if targets are
unanticipated ($250).

Theauthors provide agood explain of adjustmentsin the
el ectricity generation sector, but they providel essexplanation
of assumed price elasticitiesthat induce energy conservation.
The MECS model iterates every fiveyearsand henceiterates
only twice to achieve the Kyoto targets. With only two
iterations, wemay question how accurately MECS can model
new capital additions and capital retirement.

Nordhausand Boyer present total ly negativeresultsabout
thefeasibility of the U.S. achieving theterms of Kyoto at low
cost. The authors use the RICE model, which is based on
optimal economic growththeory. Themodel projectsoptimal
pathsof emissionsand economicvariablesuptoyear 2100 and
beyond. Themodel iterates (computesequilibrium valuesfor
the endogenous variables) for ten-year periods. This adjust-
ment period of ten years precludesthe model from estimating
the response of variables as they adjust.

Nordhaus and Boyer do not discuss the adjustments
required to achieve the terms of Kyoto. The RICE model is
clearly along run optimization model. We are uncertain in
assigning accuracy to the first iteration, which gets usto the
Kyoto commitment period. Furthermore, the paper does not
convey anintuitive understanding of why Kyotoisexpensive.
The RICE model appears more useful asasimulation tool for
long run (acentury) comparisons, rather than as amodel that
estimates short term adjustment costs.

The Nordhaus and Boyer paper islikely to impress most
readers as a first-rate effort that offers several important
insightsand conclusionswithrespect toclimatechangepolicy.
My point is that the Nordhaus and Boyer paper would not
persuade members of the Green Team, or even the agnostics,
that the costs of Kyoto are high.

Themodeling analysis of Richard Tol concludesthat the
Kyoto targets are political targets that make no economics
sense. Themodel used by Tal iteratesannually, which makes
it more appropriate than other modes to assess the costs of
Kyoto. Tol confirmsmy point: “Many of the modelsused for
analysisof theKyotoProtocol ...arethereforenot really suited
to look at issues of when-flexibility before 2012.” (Toal, p.
149) Tol isunmistakable in stating his conclusions, but he
does not provide asimpleintuitive/behavioral explanationin
support of hisresults. Perhapsreaderswithinterestinstudying
the model documentation can figure out the economic behav-

(continued on page 6)




Modeling Analyses of the Costs of Kyoto (continued from
page 5)

ior behind Tol’s result. | conjecture that students with this
enthusiasm would be favorably impressed with the analysis.
For most of us, themodel isablack box that confirmswhat we
already know, or, does not persuade us of an alternativeview.

Although my sampleof Special Issuearticlesissmall, my
view is that such models are not the appropriate tools for
assessing the costs of Kyoto. Modelsthat iterateevery fiveto
ten years are not the best tool for short run analysis. The
modelersdo not explain why the costs of the Kyototargetsare
high. The energy macro modelsthat iterate annually, such as
the EIA, WEFA and DRI, are more appropriate to model the
short run adjustments required by the Kyoto Protocol.

TheEnergy Modéding Forum (EMF)

Although my above comments on the Special Issue
papersmay appear critical, the Energy Modeling Form makes
an important positive contribution. Simply bringing together
the best of the international modeling teams with a common
purpose contributes significant credibility to the findings.
Much of the analysis of climate issues is sponsored by an
interest group, such asindustry, the government or the Green
Team. The conclusions of the research reflect sponsorship.
The EMF iswidely respected for itsimpartiality, objectivity
and high quality analysis. Thecollection of thirteen modeling
analyses, including six from foreign countries, produces a
highly credible result.

International Trading of Emissions Per mits

The EMF papers conclude that the wider the sphere of
international trading of emissions permits, the lower the cost
of reducing emissions. Modelers reach this conclusion by
specifying amarginal cost function for reducing emissionshby
region, where marginal coststend to belowest in developing
countries. If the sphere of emissions trading includes the
developing countries, then costs of reducing emissions are
minimized.

Although this result is no doubt correct, | offer two
qualifications. The important issues with respect to trading
includethe costsof operating thetrading system. Thesecosts
include transaction costs of monitoring, measuring, verifying
andenforcingtrades. For instance, under the proposedtrading
system, the Clean Devel opment M echanismallowsadevel op-
ing country to sell acredit for the emissions reduced relative
to abase case of no emissionstrading. How can we know the
base caseemissions? Under trading, thereisastrong financial
incentive to exaggerate base case emissions and difficulty in
confirming what would have occurred. The EMF modeling
resultsshow largegainsfromtrade. However, themodelersdo
not reflect these operating costs, which are the main limita-
tions of afeasible system.

International trading of emissions permits has the most
potential to reduce costs if the developing countries are not
themselves subject to emissions constraints. Kyoto does not
constrain the devel oping countries. By not being constrained
to reduce their own emissions, these countries can sell emis-
sionreductionsat alow price. However, accordingtoNordhaus
and Boyer, p. 104, if the developing countries do not reduce
their emissions, global mean temperatures decline by only
0.13 degrees C over the next century. If devel oping countries
were constrained to reduce their emissions, they would no

longer have credits to sell to other countries. International
trading of emissionspermitshasthelargest potential toreduce
total costs when the policy failsto reduce the threat of global
warming. If the policy were potentially successful — by
requiring developing countries to reduce their emissions —
emissionswould belesssuccessful inreducing costs. Interna-
tional trading of emissions credits is not a panaceaif it only
reduces costs when the overall policy fails.

Conclusion

My opinion isthe Special 1ssue paperswill not persuade
the agnostics and the Green Team that achieving the terms of
Kyoto is enormously expensive. Although the quantitative
results may be one-sided, the supporting conceptual explana-
tions are not persuasive. | suspect further that Green Team
analysts, given the opportunity, could change some of the
coefficients in these models and produce the “free lunch”
estimates associated with their energy conservationviews. A
clue may beto look at the capital-energy and carbon-energy
coefficientsinthemodel sand then adjust the coefficientswith
agood dose of neoclassical substitutability.

The EMF modelers did not design their models to esti-
mate short run costs. Most of the modelsiterate only once or
twice over a decade. When the modelers look at their first
period simulation results, they find that optimal emissionsare
above the Kyoto targets. They conclude therefore that the
Kyoto targets are too costly. The models do not contain
disaggregated capital stock by vintageandtype, e.g., vehicles,
buildings and technologies. Estimating short run costs of
achievingtheK ototargetsshould consider therateof turnover
of adisaggregated capital stock. These EMF models are not
the best models for estimating the costs of achieving Kyoto.
The EIA analysis“Impacts of the Kyoto Protocol on Energy
Markets and Economic Activity is more appropriate for
estimating short run costs.

Themodelsdiscussedinthe Special Issuearedesignedto
simulate long run behavior. The models therefore iterate
every five or ten years and simulate variables over the next
century or even longer. The modeling analyses make the
important contribution that addressing the threat of climate
changerequiresalong-run policy focus. Further, the optimal
path of GHG emissions does not go through Kyoto, but
instead, GHG emissions decline gradually over alonger pe-
riod. Thiscontribution by theEMF modelersispersuasive, in
my view, and it offers critical policy implications.
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Mexican Affiliate Reconstituted

TheMexican | AEE affiliate— Asociacion Mexicanapara
la Economia Energética (AMEE) — has completed the re-
newal of its Directive Council. It bringstogether outstanding
individuals from the academic, public and private sectors.
Linkedtothedifferent facetsof theenergy development of the
country at senior levels, thiscouncil assures an active partici-
pation of the Association in the energy debate to be held in
national andinternational fora.. Itiscurrently preparing ajoint
Symposium with the private sector Mexican Association of
Electrical Enterprises and the University Energy Program of
the National Autonomous University of Mexico, to be held
next January, and the third AMEE National Congress. It will
also seek a closer collaboration with |AEE and the other
affiliates.

The membersof the AMEE Directive Council are:

President: Dr. Pablo MulésP.

PhD in Engineering from Princeton University, U.S.
(1965), former Director of the Division of Energy Sources
(1976-1991) and Executive Director (1991-1996) of the I nsti-
tute of Electrical Research of the power public sector. Cur-
rently Director of the University (UNAM) Energy Program
and Regional Coordinator for Latin America of the World
Energy Council (e-mail: pmulas@servidor. unam.mx or:

pmulas@www.imp.mx)

Vice President (and President Elect): Dr. José Miguel
Gonzalez S.

PhD in Mechanical Engineering fromthe M assachussetts
Institute of Technology, U.S. (1972), former Director of the
energy consulting firm IPRODET participating in national
andinternational projects(1983-1997). Currently, Director of
the Mechanical Systems Division of the Electrical Research
Institute.

Secretary: Dr. Juan Rosellén D.

PhD in Economy from Rice University, U.S. (1993),
since then professor at the Economic Research and Teaching
Center (CIDE). Awarded the Economy National Prize in
1994. General Director of Economic Policy at the Energy
Regulatory Commission (1995-1997), participating in the
designof thestructural reform of the M exican Energy System.

Treasurer: Dr. Arturo Reinking C.

PhD in Engineering Sciences from the University of
Cdlifornia-Berkeley, U.S. (1973), professional experiencein
General Electric, inthe National Institutefor Nuclear Energy
and as Group Manager of the Investment Bank Division of
Banca Serfin involved in financial engineering activities.
Since 1998, Technical Secretary of the University Energy
Program at UNAM

Officer: Dr. Francisco Guzman

PhD in Physico-chemistry from Sheffield University,
U.K. (1978), professor at the Universidad Auténoma
Metropolitana until 1989; since then researcher at the Mexi-
can Petroleum Institute, wherelater appointed Deputy Direc-
tor for Environmental Protection (1996-1998) and from 1999
Deputy Director for Research and Technology.

Officer: Ing. LuisVéazquez S.

Chemical Engineer from the Ryerson Politechnical I nsti-
tute, Canada, extensive entrepreneurial activity in the oil
services and gas industry, at the head of several private
companies, former President of the Mexican Association for
Natural Gas (1992-1996) and member of the Administrative
Board of the American Gas Association (1992-1997). Cur-
rently Director General of Servicio de Energia de México,
joint enterprise with Lone Star Gas International that will
distribute natural gasin Mexico City.

Officer: Dr. Javier Estrada E.

Master in International Economy (1980) and Doctoratein
Political Economy (1982) from the University of Paris,
Nanterre, former researcher at the Norvegian Fridtjof Nansen
Institute (1985-1988, 1992-1996), economist in charge of
market forecasts and strategic planning at Saga Petroleum,
Norway (1988-1992). Currently Commissioner at the Energy
Regulatory Commission of Mexico.
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Jane Carter Prize

The Jane Carter Prizeis awarded by the British Institute
of Energy Economics, the International Association for En-
ergy Economics and the Association for the Conservation of
Energy in memory of Jane Carter, former head of the Energy
Conservation Divisioninthe UK Department of Energy anda
founder of both the BIEE and the IAEE. The Prize for 1999
was awarded for the best paper submitted to the 1999 BIEE
Conference by an author under the age of 35 which was
relevant to the theme of energy and sustainabl e devel opment.

Ten papers were submitted for consideration. Several
wereof highquality. After considerablediscussionthejudges
concluded that the Prize should be awarded to Melinda Acutt
of theUniversity of Liverpool and CarolineElliott of Lancaster
University for their joint paper on “National and EU Regula-
tion of Electricity Generation”. This paper develops an
innovative approach to amajor policy problem - thereconcili-
ation of effective economic and environmental regulation of
electricity generation. Thediscussionishased onatheoretical
model of theinteraction between economicand environmental
regulators acting together to maximisetheir joint advantages.

The Prize was presented at the Annual General Meeting
of the BIEE on 1 November 1999 by the Institute’ s President,
Lord Lawson.

David Jones




Mainstream Economics and Climate Alar mism
Robert L. Bradley Jr.*

ainstream economic analysis has roundly rejected
the “free lunch” case for regulating man-made

greenhouse gases (GHG) to “stabilize climate.”
The short-term approach of the Kyoto Protocol has received
consensuscriticism by theeconomicsmodeling community as
shown by acollection of essayshby 46 economistspublished as
aspecial edition of The Energy Journal. William Nordhaus
and Joseph Boyer were speaking for many contributorswhen
they concluded in one essay that “the Kyoto Protocol has no
grounding in economics or environmental policy.”!

The problem for global warming policy activism runs
deeper than the Kyoto Protocol. A second recent anthology
assessing agricultural benefits and costs rejected the high-
damage conclusion from anthropogenic climate change that
was reached in a 1995 report by the I ntergovernmental Panel
on Climate Change (IPCC). Concluded Raobert Mendel sohn
and James Newmann for the study’ s 26 authors,

New model s and methods predict that mild warming
will result in a net benefit rather than a net loss to the
economy. The likely warming over the next century is
expected to make the USeconomy better off on average.?

Thisconclusionreinforcesthefindings of an earlier book
published by economist Thomas Gale Moore that warmer is
better.® The Mendel sohn/Neumann study also givescredence
toan educational campaign by the Greening Earth Society that
higher concentrations of carbon dioxide (CO2) in the atmo-
sphere from fossil fuel combustion areawindfall to plant life
and agricultural productivity. InMendelsohnand Neumann's
words, “ Agronomic studiessuggest that carbonfertilizationis
likely to offset someif not al of thedamagesfromwarming.”*
Scientific Questioning of Warming Alarmism

A number of arguments against climate alarmism have
complemented and in some caseshavedirectly influenced the
economists’ case against short-term carbon reduction man-
dates. They include:

* Highclimate sensitivity models have overpredicted warm-
ing by afactor of two or more given a 50% buildup in the
warming potential of greenhouse gas concentrationsin the
atmosphereto date. Theoft-cited reason for model overes-
timation, the cooling presence of sulfate aerosols, is in
dispute since sulfates can warm as well as cool. Another
cited reason, ocean absorption of heat to delay thewarming,
is plausible but begs the question of climate sensitivity to
greenhouse gases.

* Thetwo global temperature measurements from satellites
and balloons in their two decades of existence have not
picked up the“ greenhouse signal” whereit should be most
pronounced or at least discernible—thelower troposphere.
This suggests that surface warming may be overestimated
and/or the result of other factors than just the enhanced
greenhouse effect.

¢ Takingthesurfacewarming of recent decadesat facevalue,
the“greenhousesignal” showsarelatively benign distribu-
tion with minimum (night, winter) temperaturesincreasing

* Robert L. Bradley Jr. is President, Institute for Energy Research,
Houston, TX.

more than maximum (daytime, summer) temperatures.

* Thereduced growth rate of greenhouse gas buildup in the
atmosphere in the last decade, as much as half the rate of
some alarmist scenarios, extends the warming timetableto
facilitate adaptation under any scenario. The reduced
buildup is primarily related to greater carbon intake—the
“greening of planet earth” phenomenon of robust carbon
sinks.

* |PCC warming estimates from doubled atmospheric GHG
concentrations[estimated to be between 1.5°C (2.7°F) and
4.5°C (8.1°F) with abest guess of 2.5°C (4.5°F)) crucially
depend on strong positivefeedback effects, especially with
water vapor. Thesefeedbacksareunder increasing scrutiny
from theoreticians. The warming with neutral feedbacks
[around 1.2°C(2.2°F)] iswell withinthepositive-to-benign
range, particularly given the favorable distribution of the
enhanced greenhouse effect to date.

* Scientists who are confident about pinpointing the green-
house signal from the surface temperature record have not
substantiated a greenhouse signal with weather extremes.

Climate Alarmism Today

Scientific alarmism continues to challenge the public
policy caution of a large body of economic analysis. In a
recent study for the Pew Center on Global Climate Change,
TomWigley of theNational Center for Atmospheric Research
reported a higher forecast of temperature and sea level rise
than concluded in the 1995 IPCC report. His 48-page sum-
mary and analysis of the current state of the science also
concluded that anthropogenic interference with climate was
“potentially serious,” while not mentioning any possibility
that such change could be benign or positive.®

Should economists take the new analysis by Wigley
seriously? After all, he was the scientist who gave critics of
Kyoto Protocol one of their most powerful arguments—that
perfect compliance with the accord would have avery small
impact on temperatureand sealevel riseand be“ undetectable
for many decades.”®

Wigley makesacasefor clearer detection of theenhanced
greenhouse warming effect but never considered its distinct
distribution profile. Surface measurements show that the
recent-decade warming istwice asgreat at night asduring the
day (adecreased diurnal cycle). Thewarmingsignatureisalso
most pronounced in the coldest regions of the world at the
coldest times of the year.” Skeptic Robert Michaels and
alarmist James Hansen have both used color-coded mapsin
their presentations that show that the recent-decade warming
has been most pronounced in Alaska and Siberia. This
distribution clearly weakens alarmism compared to a neutral
distribution or a reverse distribution where maximum tem-
peraturesareincreasing faster than minimumtemperatures. In
fact, IPCC scientists should recast the official estimate of
enhanced greenhouse warming as the amount that is above
freezing to replace dead warming with effective warming.

The timing of warming is also a threshold variable for
energy and agricultural economists who must derive policy
implications from estimated costs and benefits. Wigley’s
analysisis quiet on thisaswell asvirtually all aspects of the
carbon cycle. In fact, like the distribution of warming, the

1 See footnotes at end of text.




timing of warming moderates the climate alarm and makes a
casethat anthropogenicwarmingisbenignif not positive. The
rate of growth of GHG buildup in the atmosphere in the last
decade has been about one-half of some * business-as-usual”
estimates of climate models.? The slowdown is prominently
due to more robust carbon sinks than previously thought,
elevating the argument of CO2 advocates that plant matter is
putting the kingpin of the greenhouse gases to good usein a
world that depends on fossil fuels for over four-fifths of its
energy consumption.

Wigley’ snew estimate of ahigher warming and sealevel
rise than concluded in the 1995 IPCC report rests on an
assumption of reduced particulate emissions from greater
pollution control that would have offset some of the future
enhanced greenhouse warming. Yet fellow scientist James
Hansenislesssureabout thestrength of theaerosol offset than
isWigley.® Hansenisalso cautiousabout theability of models
to predict futuretemperaturesgiven general forcing uncertain-
ties. Inhiswords, “Theforcingsthat drive long-term climate
change are not known with an accuracy sufficient to define
future climate change.”*® On the question of climate sensitiv-
ity to greenhouse gases, however, Hansen remains confident
of astrong enhanced greenhouse effect and will not be proven
wrong until uncertainties with the all-crucial water vapor
feedback effect are resolved.

Water Vapor Feedback: TheHinge of Alarmism

“Feedbacks are what turn the [enhanced] greenhouse
effect from abenign curiosity into a potential apocalypse.”*
The most important driver of high warming estimates in
today’ sclimatemodelsconcernsfeedbacksfromwater vapor,
the strongest greenhouse gas. A warmer world from man-
made GHGsincreasesevaporationfromthesurface, primarily
oceans. Water mol ecul estrap heat, and water moleculesinthe
upper tropospherewheretheair isextremely dry trap substan-
tially more heat than near the surface to thicken the green-
house. The physics of fixed relative humidity in climate
modeling above the cloud level (as below it) can double the
primary warming from anthropogenic GHGs and magnify the
warming estimates from other positive feedbacks with cloud
cover and snow cover.

Enter Richard Lindzen, considered by someto bethetop
theoretical meteorologist in the profession today. Formerly
the director of Harvard's Center for Earth and Planetary
Physics, Lindzeniscurrently the Sloan Professor of Meteorol -
ogy at the Massachusetts Institute of Technology. Like his
most serious foe James Hansen, Lindzen is a member of the
National Academy of Scienceswhere hewaselected asone of
itsyoungest membersat the age of 37. Author of such works
as Dynamic Meteorology, Lindzen is on the cutting edge of
feedback research that is crucial to model estimates of future
warming under different forcing scenarios.

Lindzenwasamongthefirstto recognize how thoroughly
dependent model warming estimateswereon astrong positive
feedback with water vapor (fixed relative humidity physics).
He hastrenchantly argued that humidity levelsare decoupled
at thecloud boundary level, with someor all of thesurfacearea
moisture not reaching the upper troposphere. Substituting
climate physics for model physics reverses the water vapor
feedback in Lindzen's estimation to make IPCC warming
range from doubled CO2 (2.7°F to 8.1°F) entirely too high as
seenin Figure 1.1

Figure 1 showsthat all warming estimates from doubled
CO2 are positive whatever the finding with water vapor
feedback. Cloud and snow cover feedbacksarealsoneutral in
theneutral water vapor caseand are positiveintheupper range
of the positive water vapor feedback case. Of importancefor
the public policy debate, economic cost/benefit analysisisnot
necessary in the skeptic range (roughly at or below 2.7°F). It
is in the upper half of the positive feedback range where
warming costs may exceed warming benefits. Robert
Mendelsohn’s finding of a slight net benefit under the IPCC
best guess (4.5°F warming and a 7% precipitation increase)
suggests that higher warming would find costs exceeding
benefits. Thiswouldbringinto play the public policy question
of adaptation versusmitigation—and source-versus-sink strat-
egiesif the latter strategy were chosen.

Figure 1
WNater Vapor Feedback and \Warming Estimates
Doubled Atmospheric COz armming Potential
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makes his theory only a hypothesis. Yet increased relative
humidity from GHG warming above the cloud level islittle
morethan ahypothesisalso. Both sides, infact, are awaiting
more observational data. But several things suggest momen-
tum toward Lindzen in this debate. One, his theory that
increased surface warming in the tropicsleadsto anet drying
of theair inthe 5 to 6 kilometer range due to amore efficient
preci pitation mechanismisconsi stent with what isnow known
about atmospheric processes in that important part of the
world. Second, interestinLindzen’ shypothesisiswidespread
among feedback specialistswho arenot confident that climate
models treat water vapor correctly. Third, the Lindzen hy-
pothesis solves many existing climate puzzles such as the
surface-atmospherictemperaturedi screpancy and model over-
estimation of warming. For economists evaluating what this
debate means, the most important conclusion is that even a
partially correct Lindzen hypothesis will lower the range of
expected warming in the next century and beyond in main-
stream modeling.

Cloud cover istreated as a positive feedback in models,
but thisiscontroversial even among alarmists. JamesHansen
hascommented, “ Uncertainvariablessuch assize, brightness,
and longevity result in cloud modeling [that] is so primitive
that even the sign of the feedback is uncertain.”** The 1995
IPCC report al so commented, “[ cloud] uncertainty represents
a significant source of potentia error in climate simula-

(continued on page 10)




Climate Alar mism (continued from page 9)

tions.” * However, cloudfeedback issecondary towater vapor
feedback asadriver of warming estimatesin today’ s climate
models. Without water vapor feedback revision, much of the
current estimated IPCC warming range can hold.

Conclusion

Economists are familiar with the rise and fall of the
Phillips Curve. A postulated fixed relationship between
inflation and unemployment, long astapl e of macroeconomic
modeling and public policy, was statistically falsified in the
1970s and has been expunged from the textbooks. The
“Phillips Curve” of the global warming debate could well be
thefixed relative humidity driver of mainstream climate mod-
eling, afeedback that single-handedly turnsamodest, benefi-
cial warming into potentially problematic one. If Lindzen's
theory passes the observational test in whole or part, many
anomalies in the current debate will be solved. The tension
between economic analysisand climate alarmismwill lessen,
and an anti-carbon crusade that promises only tenths of a
degree temperature reduction a century out compared with
business-as-usual will become less urgent to alarmists. For
historians of scientific thought, Lindzen will also becomethe
“F.A. Hayek” of the climate debate since he left the main-
stream by emphasizing the inconvenient but crucial micro
underpinningsof macroclimatemodeling.*® But for now, with
uncertainties over aerosols, ocean delay, feedback effects,
temperature records, and other factors continuing to rage,
caution over climate alarmism can be expected to continue
within the economics profession.
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| nter national Association for Energy Economics

Student Scholar ships

The Council of the IAEE is seeking nominations for 2000 IAEE Student Scholarships. The scholarships have been
established in order to reward and support the studies of outstanding students of energy economics, especially those normally

resident in emerging economies.

Itisplanned to make amaximum of 5 awards of US$2,000 each for 2000. The successful recipientswill be studying energy
economicsor arelated disciplineat aninternationally recognised university. They will alsoreceivefreemembershipinthe | AEE
for five years and admission to one |AEE or | AEE affiliated international energy conference.

The awards will be made by a committee of IAEE Council members comprising Prof. Peter Davies (British Petroleum,
London), Dr. Michelle Michot Foss (University of Houston) and Dr. Jean-Philippe Cueille (IFP School, Paris). Their decisions
will be final. A list of award recipients will be published in the IAEE Newsletter and posted on the IAEE internet site

(Www.lAEE.org).
Applications for scholarships should be made to:

David L. Williams, Executive Director
IAEE, 28790 Chagrin Boulevard, Suite 350
Cleveland OH 44122 USA

Fax: (1) 216 464 2737
e-mail: IAEE@IAEE.org

Applicationsshould beaccompanied by abrief explanation astowhy theapplicant considersthemsel vesworthy of theaward

together with aletter of recommendation from the student’ ssupervisor (in confidenceif desired). Applicationswill close 1 April
2000 and awards will be announced by 1 June 2000 at the latest.
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DaviesMovesup to | AEE Presidency
Named President-elect

Peter Davies, Vice President and Chief Economist of BP
Amoco has moved up to the Presidency of |AEE succeeding
HoesungL ee. Davieswasel ected tothepost of President-elect
ayear ago.

Peter Davies is well-known in energy circles and to the
readers of this Newsletter, as he has been afrequent contribu-
tor. HeholdsaM .Sc. degreefrom London School of Econom-
icsandaB.Sc. degreefromtheUniversity of Warwick. Before
joining BP Amoco (formerly British Petroleum), he held a
number of postsin the banking, academic and governmental
fields, being affiliated previously with Chase M anhattan Bank,
TheWorld Bank, University of Warwick and variousauthori-
tiesof Swaziland. Heisanhonorary professor at the Centrefor
Energy, Petroleum and Mineral Law and Policy at theUniver-
sity of Dundee, Scotland.

In the Fall 1999 elections, just completed, Arild Nystad
was elected President-elect of the Association. Nystad is
president of RC Gruppen ASA in Norway. Heholdsan M.Sc.
and Ph.D. from the Norwegian Institute of Technology and a
postgraduate degreein Petroleum Engineering and Petroleum
Economicsfrom Ecole National e Superieuredu Petrole et des
Moteurs at |FP. He was formerly Managing Director of RC
Consultants AS, Director, Petroleum Resource Management
Division of the Norwegian Petroleum Directorate; Chief Sci-
entist at the Centrefor Petroleum Economicsat Chr. Michel sens
Institute and Scientist at the Continental Shelf Institute, both
inNorway. Hewasl| AEE VicePresident for Conferencesfrom
1994 through 1997, Vice President and Secretary, 1998-99
and was instrumental in the establishment of the Norwegian
Affiliate.

Also elected were Jean-Philippe Cueille, Vice President
and Secretary; Hossein Razavi, Vice President for Publica-
tions; and Michelle Michot Foss, Vice President for Confer-
ences. Razavi and Fosswere both el ected for second two-year
terms.

Jean-Philippe Cueille is professor at the IFP Schooal,
Center for Economics and Management in Paris. He holds a
B.Sc. in economicsfrom the University of Nancy, aM.Sc. in
Chemical Engineering from Ecole National e Supérieure des
Industries Chimiques, and a M.Sc. in Petroleum Economics
and Management from | FP. Formerly hewasaprofessor at the
Ecole Polytechnique Fédérale, Lausanne, and avisiting pro-
fessor at the University of Pennsylvania. Cueille has been
activein| AEE asaCouncil Member, amember of theEFCEE,
secretary of the French Affiliate and general secretary of the
|AEE International Conference in Tours, France.

Hossein Razavi is Director of the Energy Department,
Europe& Central Asiaof theWorld Bank. HeholdsaB.S. and
M.S. in Engineering and a Ph.D. in Economics from the
University of Maryland. He was formerly Chief of the Oil &
Gas Division of the World Bank. His IAEE involvement
includes serving asan appointed Council member in 1994 and
as member of the Board of Editors of The Energy Journal
since 1995 and Vice President for Publications, 1998-99.

Michelle Foss is Director of the Energy Institute of the
University of Houston’'s College of Business Administration
and an Assistant Research Professor in the Department of
Decisionand Information Sciences. SheholdsaB.S. fromthe
University of Southwestern Louisiana, an M.S. from the

Nystad

Colorado School of Minesand aPh.D. from the University of
Houston. Dr. Foss has done extensive consulting on energy
and other natural resources, environmental permitting and
industrial siting in the United States, Mexico and Indonesia.
She has broad |AEE involvement including being a past
president of the USAEE Houston Chapter, President of the
USAEE, and IAEE's Vice President for Conferences, 1998-
99, serving onthe Board of Editorsof The Energy Journal and
as chair or co-chair of various conferences.

Editor’s Note (continued from page 1)

coverage. Ron Sutherland opensby reviewingthearticles
in The Energy Journal while Rob Bradley expresses
skepticism about the scientific case for GHG reduction
policies. In terms of implementation, Robert Lempert,
Mark Bernsteinand David Robalino arguefor employing
incentives and punitive measures in combination, and
Paul Monfils says that economic modeling implies that
use of a“double bubble” emissions trading systems has
significant benefits.”

InfutureissuesMikewill cover petroleumindustry strat-
egy, energy industry restructuring in Asia, and comparative
electricity deregulation. He welcomes suggestions for topics
and authors, as well as submissions, including responses to
published work. Contact him at MIT.

Alsointhisissue, Fereidun Fesharaki and SaraBanaszak
look at Japan’ sLNG demand and ask, whereisthe consumer?
They notethat Japanistheworld’ slargest LNG importer with
roughly 70 percent of LNG imports being used in power
generation. Though exportersareexpecting Japan’ sutilitiesto
markedly increase LNG imports, the utilities are thinking
otherwise. Rather than a large increase in LNG imports the
utilities are planning adoubling of their use of coal in theten
years to 2008. There seemsto be alarge difference between
expectations and reality.

Fereidoon Sioshansi comments on the process of U.S.
electric power restructuring and lists some of the setbacksthat
have occurred, including the fact that in some cases the
savings, at least in the short-run, are either nonexistent, small
or elusive. Neverthel ess competitive pressures have unleased
forces that will reduce costs and improve efficiencies.

Darrel Nash examines the annual operation and mainte-
nance costs of a number of U.S. nuclear power plants and
benchmarks them against the costs of the low cost producer.
He concludes that there is significant potential for lower
overall production costs by within plant reallocation of re-
sources among the components.

DLW

Futurel AEE Events

23rd IAEE International

Conference

Sydney Australia

Sydney Hilton

21st Annual USAEE/IAEE

North American Conference
Philadelphia, PA, USA

Wyndham Franklin Plaza Hotel
22nd IAEE International Conference
Houston, TX, USA

June 7-10, 2000

September 24-27, 2000

April 25-28, 2001
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Combining the Carrot and the Stick:
The Best Policy Approach to Reducing Greenhouse
Gas Emissions

By Robert Lempert, Mark Bernstein and David Robalino

Introduction

Governments worldwide are pursuing many different
types of policies designed to reduce emissions of greenhouse
gases. In particular, the Clinton Administration has proposed
a phased approach to meeting U.S. commitments under the
Kyototreaty, by first using R& D spending, tax incentivesand
voluntary actions, followed by emissionstrading. TheR&D
spending and tax incentives are intended as “carrots’ to
encourage the devel opment and use of new, greenhouse-gas-
emissions-reducing technol ogies. Emissionstrading provides
a“stick” designedtoreduce emissionshby increasing the price
of using high emitting energy technologies.

Such acombined approach of carrotsand sticks seemsto
have a compelling logic. New technologies will likely be
critical to any significant reduction of greenhouse gas emis-
sionsduringthe21st century and “ carrots’ such astechnology
incentive programs may speed their development. In addi-
tion, such incentives may be politically more attractive than
emissions trading because the latter raises costs for many
industries and other stakeholders. On the other hand, eco-
nomic theory impliesthat policy-makers should employ only
“sticks” such as tradable emissions permits or carbon taxes,
which, intheabsence of market failures, arethe most efficient
policies for fostering both technological innovation and re-
ducing emissions. By comparison, technol ogy incentivesmay
distort the market by diverting resources from more to less
productive investments. Finally, technology incentive pro-
grams have had amixed record of achieving practical success
independent of their relative efficiency.

Using an innovative new approach to computer simula-
tionunder conditionsof extremeuncertainty, our recent RAND
Science and Technology Policy Institute study® finds that
technology incentives are likely to be an important part of a
cost-effective climate change strategy. We find that if deci-
sion-makers hold even modest expectations that market fail-
uresarelikely toinhibit new, emissions-reducingtechnologies
or that theimpactsof climate changewill turn out to be serious
then technology incentive programs are a promising hedge
against the threat of climate change.

Approach

Inthepast, it hasbeen difficult to systematically compare
such “carrot” and “stick” policies because of the extreme
uncertainty invol ved withtechnol ogy forecastsand because of
difficulty representing mathematically many of the market
failuresthat might suggest arole for atechnology incentives.
We employ two new analytic innovationsto assessthe condi-
tions under which technology incentives are an important
building block for effective and feasible climate change poli-
cies. First, weusewhat isknownasan* agent-based” model of
technology diffusion. Agent-based models provide aconve-
nient framework for representing several important featuresof
technology diffusion, including information exchangeamong

* Robert Lempert, Mark Bernstein and David Robalino and with
Rand Corporation, Santa Monica, CA.

economic actorsand the heterogeneity amongdifferent actors,
which are often missed in analytic studies of climate change
policy.

Second, we employ a new method of decisionmaking
under extreme uncertainty — exploratory modeling® — that
allows us to compare alternative policies without requiring
predictions of the future cost and performance of new tech-
nologies. Rather than calcul ate the expected val ue of various
policiesasafunction of projected costs and performance, we
simulatetheperformanceof alternativepoliciesagainstawide
range of potentia climate change scenarios. We then use
search and visualization tools to examine the resulting out-
comes to address questions of interest to policymakers. In
particular, we can search for strategies that are robust across
awide range of expectations about the future.

Intheanalysis, we compareastrategy that only usesonly
“sticks” such astradable permits®tolimit emissionsof carbon
dioxide, which we call the Limits-Only Strategy, to astrategy
that combines such mechanisms with “carrots’ such astech-
nology subsidies, which we call the Combined Srategy.

Both sets are adaptive-decision strategies, * that is, they
evolve over timein response to observations of the emerging
economic and environmental conditions in our simulation
model. Using the exploratory modeling approach, we con-
ducted acomputer search through ahuge number of plausible
scenarios generated by the agent-based model, looking for
those that distinguish one policy choice from another.

Figure 1, atypical result of such comparisons, showsthe
relativeperformanceof thesetwo strategiesasafunction of the
heterogeneity of economic actors, one of the key, uncertain
factors describing the future state of the world. The figure
shows that the Limits-Only Strategy (green dashed line)
performs better than the Combined Strategy (blue solid line)
in aworld where there are no potential early adopters.

Asthe number of potential early adopters increases, the
Combined Strategy quickly becomes more attractive. More
diversity favors the Combined Strategy, because it creates a
number of potential early adoptersthat arewell disposedtouse
the new, low-emitting technol ogy. The incentives encourage
many of these agents to adopt, thus generating learning and
cost reductionsabove and beyond the social benefit gained by
any individual adopting agent.

Findings

We considered alarge number of results such asthosein
Figure 1, and find that under three plausible conditions, a
strategy of technology incentives combined with tradable
permits, or even carbon taxes, isamore effective approach to
climate-change policy than an approach based on “ getting the
pricesright” alone. These three conditions are:

« Theexistenceof atleast modest expectationsamong policy-
makers that the diffusion of new, emissions-reducing
technology will significantly reduce the future costs of
emissions abatement. Such technologies might include
some combination of fuel cells, hydrogen, solar, wind,
biomass, or even new nuclear. Numerous studies suggest
that the emissionsreduction potential of thesetechnologies
may in fact belarge.

< Some economic actors must be more willing to adopt such
technologies than others. While such heterogeneity of

1 See footnotes at end of text.
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preferences is clearly the case in practice, it is often ne-
glected in quantitative policy studies of climate change.
Recently proposed early credit programs may encourage
early adopters.

» Finaly, there must be broad social benefits to the early
adoption of such technologies by a small number of early
users. Such benefitscan arisefrom several sources, includ-
ing cost reductions due to increasing returns to scale and
improvements in the information available to economic
actors about the performance of new technologies.
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If these conditionsaremet, and itislikely that they arein
practice, then technology incentives are animportant compo-
nent of an integrated climate change strategy.

These results are summarized in Figure 2. The figure
shows the expectations about the future that should cause a
decision-maker to prefer theLimits-Only strategy tothe Com-
bined Strategy. The horizontal axis represents the range of
expectations adecision-maker might havefor how likely itis
— fromvery unlikely on theleft to very likely on theright —
that factors such asthe potential number of early adoptersand
the amount of increasing returns to scale will significantly
influencethe diffusion of new technologies. Thevertical axis
represents the range of expectations a decision-maker might
have that there will be significant impacts due to climate
change (greater than 0.3% of the global economic product).
Thefigure showsthat the Combined Strategy dominateseven
if decision-makers have only modest expectations that im-
pactsfromclimatechangewill besignificant andthatinforma-
tion exchange and heterogeneity among economic actorswill
be important to the diffusion of new, emissions-reducing
technologies.

It isimportant to note that our analysis does not justify
technology incentives as a substitute to a perfect market.
Rather, wefind that technology incentives are a complement
to, not asubstitute for, flexible mechanisms designed to limit
emissions. An effectiveresponseto climatechangewill often
reguire both. However, our work suggeststhat policymakers
may not need to implement both at the same time and that a

combined strategy of technol ogy incentives and tradable per-
mits may in fact provide considerable flexibility in choosing
when to introduce each type of policy.

Figure2
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FutureWork

Significant research steps remain, however, before the
innovative methods and models used in this study can be
translated into more specific policy recommendations. For
instance, our treatment of learning about new technologies
among economic agents neglects the institutional networks
that help transmit information among economic actors. In
addition, our treatment of new technologies is sufficiently
aggregate so that it isdifficult to relate our technol ogy incen-
tivesto specific recommendationsfor spending levels. Thus,
while we argue that technology incentives are likely to be an
important part of any climate change strategy, we have not
answered the question asto whether the subsidiescurrently in
place and proposed by governmentsare sufficient or too much
or toolittle. Webelieve, however, that the methodslaid outin
this paper provide a powerful framework for addressing such
questions.

Footnotes

1DavidA. Robalinoand Robert J. Lempert, “ Carrotsand Sticks
for New Technology: Crafting Greenhouse Gas Reduction Policies
for a Heterogeneous and Uncertain World,” forthcoming.

2 Steven C. Bankes, “ Exploratory Modelingfor Policy Analysis,”
Operations Research, 41, 3, May-June 1993.

8 Sincetheimpact of permitswill be higher energy costs, inthis
study weusethecost of carbon or carbontaxesasaproxy for tradable
permits.

“Robert J. Lempert, Michael E. Schlesinger, and Steve Bankes,
“WhenWeDon' t Know the Costsor the Benefits: Adaptive Strategies
for Abating Climate Change’, 33, 235-274, Climactic Change,
1996.
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The Double Bubble: Definition, Available
Literature and Estimated I mpacts

By Paul Monfils*

his note briefly examines the concept of the “double
I bubble” in the context of international emissions
trading. The double bubble is defined and the policy
context of its development is given. References to recent
literatureareprovided, inparticular, studieswhich estimateits
economic impact.
Definition
On the path leading to the Kyoto Protocol and its after-
math, the* double bubble” was proposed asapotential trading
regime within the boundaries of Annex |. Under the double
bubble, Annex | countries meet their commitment under two
separatetrading groups: the European Union (EU) andtherest
of Annex |, hence the name “ double bubble”.

IPolicy Context

Article 4 of the Kyoto Protocol allows Annex | countries
to fulfill their quantified emission limitation and reduction
commitmentsjointly (i.e., to form abubble).

TheEU hasformed abubbleand adopted an overall target
of 92 percent of its 1990 emission levels. As per its burden
sharing agreement, the EU has defined country-specific tar-
getsvarying from 72 to 127 percent of 1990 levels. The EU
bubbleimpliesthat European countries are working together
to meet the overall EU target and that significant “trading” of
emission creditswill takeplace, at least implicitly, among EU
countries. Morerecently, the EU hastaken a policy position
infavour of restricting the use of ‘hot air’ and, in an attempt
to quantify the“ supplementarity” provision of the Protocal, it
proposed aformulaby whichtheuseof theKyoto M echanisms
would be capped.

In consideration of these factors, countries of the so-
called Umbrella Group, namely, the United States, Canada,
Japan, New Zealand, Australia, Norway, Iceland, Russiaand
Ukraine, have suggested adoublebubbleconcept asapossible
trading regime. Thecreation of asecond bubblewould ensure
unrestrained trading among its participants (i.e., the non-EU
Annex | countries).

AvailableLiterature

The Energy Modeling Forum (EMF) held a series of
workshopsin 1998 leading to the EM F-16 exercise. Thegoal
was to compare results from various models on the cost of
implementing the Kyoto Protocol. Thirteen modeling teams
participated to EMF-16. The modeling teams were asked to
runacommon set of abatement scenariosto serveasabasisfor
comparison of their results. Thisextensiveresearchisrepro-
duced ina1999 Special Issue of The Energy Journal, entitled
The Costs of the Kyoto Protocol: A Multi-Model Evaluation,
published by the International Association for Energy Eco-
nomics.

Although the double bubble was not part of the four
“core” scenarios(i.e., Referencecase, No trading of emission
rights, Full Annex | trading and Full Global Trading), it was
analyzed by five modeling teams. Their key findings are
summarized below. The price of international credits under

* Paul Monfilsiswiththe Analysisand Modelling Division, Energy
Policy Branch, Natural Resources Canada.

double bubble as compared to estimates for full Annex |
trading are shown in Table 1.

Double Bubble: ItsEconomic | mpact

A country’ stake-up of international creditsisprimarily a
function of the difference between its domestic cost of abate-
ment and the international price of emission credits. The
larger the difference, on a per tonne basis, the larger the
incentive for a country to acquire international credits for
meeting itstarget.

Under the double bubble, the EU isremoved from Annex
| trading. Since the EU is a net purchaser of international
creditsunder afull Annex | trading regime, its removal from
theinternational market isexpected to reduce the demand for
credits. Thiswould reduce the international price of credits,
assuming thereisno changein theinternational supply which
would originate, for the most part, from the former Soviet
Uniont. Consequently, countriesontheinternational market,
facing a lower price, have the incentive to acquire a larger
amount of credits. Effectively, as shown in Table 1, the
double bubbleresultsin two pricesfor tradable creditswithin
the Annex | region: one pricefor the EU, and another onefor
the rest of Annex | (i.e., Umbrella Group countries).

Tablel
Price of Tradable Credits: Double Bubble vs Full Annex

| Trading
EMF-16 Double Bubble M odelling Results

M odel Price of International Creditsin 2010
(1995US$ per metric tonne?)
Double Full
Bubble Annex |
Trading Trading
EU Umbrella Intl.
Price Group Price
Price
SGM (Second Generation Model)
Batelle Pacific Northwest L aboratory $140  $69 $79
AIM (Asian-Pacific Integrated Model)
National Institute for Environmental
Studies (NIES-Japan), Kyoto University $216  $50 $70
GTEM (Global Trade Environment
Model), Australian Bureau of Agriculture
& Resource Economics $190° $117 $123
G-Cubed (Global General Equilibrium
Growth Model), Australian National
University, Univ. of Texas & US EPA $261  $32° $61
Oxford Model (Oxford Economic
Forecasting) $906° $163 $213

Notes: please see Annex A for footnotes a, b, and c.

* When removed from the Annex | trading bloc, under a
doublebubble, theEU isleftto meetitsobligationsindepen-
dently. The necessary carbon taxesand energy impactsare
generally thesameasunder anotrading case, theEU facing
apermit price that is roughly twice the amount than under
full Annex | trading.

* EU’sdeparture reduces the demand for international cred-

! See footnotes at end of text
(continued on page 16)
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The Double Bubble (continued from page 15)

its. Given a constant supply of credits from the former
Soviet Union/Eastern Europe (FSU/EE) region, thisresults
inalower permit pricethan under full Annex | competitive
trading.
¢ Countriesof the UmbrellaGroup achieve ahigher percent-
ageof their target through trading and reducetheir domestic
carbon price for the share to be achieved domestically.
¢ While the double bubble has no benefit for the EU, it is
advantageous to Umbrella Group countries.
Inthesefiveanalyses, Canadaisnotidentified asaregion
by itself but rather included as part of alarger trading entity
including also Australiaand New Zealand (i.e., the“ CANZ"
region). NRCan's own estimate, calculated with Charles
River Associates (CRA) Multi-Sector Multi-Region Trade
(MS-MRT) model is provided in the next section. MS-MRT
model was also part of EMF-16. The analysis prepared by
Paul Bernstein, David Montgomery and Gui-Fang Y ang, of
CRA, and Thomas Rutherford, of the University of Colorado,
focused on different aspects of emission trading and did not
address the impact of the double bubble.

MS-MRT Model Estimates

In general, the findings of other modeling teams are
confirmed by our runs of MS-MRT, which are displayed in
Table 2 and Figure 1 below®. The international price of
emission credits is lower under a double bubble trading
scheme compared to unrestrained Annex | trading. A non-
trading EU reduces the demand for and the price of interna-
tional credits.

Table?2
MS-MRT Model Estimates
International Prices and Percent of Obligation Met
Through Trading

International Trading Regime

Double Full Annex |
Bubble Trading
EU Price Umbrella Intl.
Group Price  Price
Int’| Carbon Price $180 $69 $83

(US1995%/tonne of c.)

Region Per centage of Obligation Met Through Trading
Double Full Annex |
Bubble Trading
CAN 70% 64%
USA 60% 52%
AUS 6% no purchase
JPN 70% 64%
EU Outside Umbrella Group 44%
Other OECD 86% 82%

In the double bubbl e case, Canadawould havetheincen-
tiveto achievealarger shareof itsobligation through interna-
tional credit purchases (70 percent rather than 64 percent
under full Annex | trading). Thisisduetoalower permit price
of 1995US$69 per tonne of carbon compared to $83.

Thelower permit priceimpliesthat Canadawould facea
lower domestic cost of abatement for theshareof itsobligation
to be achieved domestically. Instead of undertaking 36
percent of its obligation under full Annex | trading, Canada
would only achieve 30 percent of itsobligation domestically.
AsshowninFigure 1, alower cost per tonnealso explainsthe
reductioninthecost estimateto 0.95 per cent of GDPby 2010,
under double bubble versus 1.08 percent under full Annex |
trading.

Not only Canadagainsunder adoublebubblebut alsothe
USA and Japan. TheEU, by contrast, facesaGDP cost which
isnearly three times the cost under full Annex | trading.
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Whiltheifipact#ialy &S of dubl §Bjbbi&tading tends
tofocusonthe EU and membersof the UmbrellaGroup, alook
at the impact on FSU/EE is of interest. As a supplier of
permits, thegainsfor the FSU/EE arereduced with thedouble
bubble (+1.9 percent above business-as-usual GDP rather
than +2.7 percent under full Annex | trading). Thisisthought
to be due mostly to the decline in both the price and the
quantity (i.e., 35 Mt of carbon, or 7.5 percent, less) of the
international creditsthey sell. Thismay provide anincentive
to that region, especially Russia, to exercise market power to
raiseits selling price to avoid such potential loss.

Concluding Remark

Analyses show that under adouble bubble, the EU loses
and FSU=sbenefitsfrom permitssal esarereduced whileother
Annex | countries, including Canada, are better off.

A question that arises is whether the magnitude of the
permit price differential among OECD countries, under a
double bubble, is sustainable. Facing a permit price which
would betwicethat for other Annex | countries, the EU would
face possibilities of leakage, not only to the benefit of non-
Annex | countries, but also other OECD economies. Interna-
tional firms operating in Europe may not view this situation
with equanimity.

Although adouble bubble may not be currently subject to
intense negotiations, it remains a strategic element that can
help counterbalance EU’ s stance towards restricting interna-
tional trading of emission credits.

Footnotes

1 The question of whether the Eastern Europe (EE) region
would be part of the double bubble group remains unclear because
it would be negotiated primarily by the members of the Umbrella
Group, which only includes Russia and Ukraine from the FSU/EE
region. Ingeneral, the double bubble assumes that the whole FSU/
EE region participatesin adouble bubble. GTEM appliesadifferent
geographicdefinitionanditsimpact isdetailedin Annex A (footnote
a). EE represents about 5% of the ‘hot air’ that would be available
by 2010, accordingtoU.S. DOE Energy Information Administration
1999 forecast.

2 U.S. GDP deflator used to bring published valuesinto U.S.
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1995 dollar.

of the scenarios.

3 In terms of international carbon prices, MS-MRT estimates
areat mid-point of theval uesgenerated by theother models, for each

Annex A
EMF-16 M odelling Results on the Double bubble

M odel

Key Result on Double Bubble Scenario Analysis

SGM (Second Generation Model)
BatellePacific Northwest Labora-
tory

“Inthe “Double Bubble” case, the Western Europe region is removed from the Annex |
trading bloc, leaving it to meet its obligations independently. For Western Europe, the
necessary carbon taxes and energy impacts are the same as under itsno trading case. But
for the remaining regionsin the permit market, the departure of Western Europe results
in a2010 permit price that islower than in full Annex | competitive trading - $64 [1992
US $] per tonne as compared to $73 under full Annex | trading”. (Op. Cit., p. 55)

AIM (Asian-Pacific Integrated
Model)

National Institutefor Environmen-
tal Studies (NIES-Japan), Kyoto
University

“The GDP loss of the EU in the double bubble case islarger that in the no trading case.
Thisisbecause the EU has access to relatively low cost emission rightsfrom EEFSU in
the Annex | trading case, but loses access to that “hot air” in the double bubble case.
Therefore, the double bubble scenario has no merit for the EU.” (Op. Cit., p. 219)

GTEM (Global Trade Environ-
ment Model), Australian Bureau
of Agriculture & Resource Eco-
nomics

“Under the double bubble, the carbon emission penalty in the European bubble is
substantially higher than the emission penalty under full Annex | trading. Thisisbecause
the EU no longer has accessto low cost emission abatement opportunitiesin the former
Soviet Union. Instead it must purchase more expensive emission quotas from eastern
Europe where pre-trade carbon emission penalties (marginal abatement costs) are higher
thanfor theformer Soviet Union. Thechangein carbon emission penalty for theumbrella
groupisrelatively small becausetheremoval of theEU’ sdemandfor quotas (whichwould
tend to reduce quota prices) is offset to some extent by the removal of asimilar quantity
of quota supply by eastern Europe. The net effect isasmall decreasein quota price for
the umbrella group relative to full Annex | trading”. Union (Op. Cit., p. 271) [This
representsadlightly different definition of the doublebubble, asthe EU still acquiresome
credits from Eastern Europe.](a.)

G-Cubed (Global General Equi-
librium GrowthModel), Australian
National University, Univ. of
Texas & U.S. EPA

“The key difference between this scenario and full Annex | trading is that ROECD no
longer buys...permitsfromtheformer Soviet Bloc. Asaresult, theeffectson ROECD look
much like the no-trading case and abatement costsin therest of Annex | [i.e., USA, Japan
and Australiaasper G-Cubed definition] fall substantially. Permit pricesfall to $32 (1995
US$) in 2010 [compared to a price of $61 under full Annex 1].” (Op. Cit. p. 312). (b.)

Oxford Model (Oxford Economic
Forecasting)

“trrthiscase, the EU-countrieshave tointroduce carborrtaxes effectively-equivaent to
those in the no trading case. In contrast, non-EU countries benefit from a lower
international permit price (since, with the EU out of the market, the demand for permits
islower) - $170 (1997 US$) mmtin 2010 compared with $222 under full Annex | trading.”
(Op. Cit., p. 357) (c.)

Notes:

1. GTEM definesthe double bubblescenarioin aslightly different fashion than used by other modeling teams. Althoughthe EU
nolonger hasaccesstolow cost emission abatement opportunitiesintheformer Soviet Union (FSU), it, however, maintain access
to someof thelow cost emission creditsfrom eastern Europewhere pre-trade carbon emission pricesare higher than for the FSU.
GTEM estimatesthe permit pricefor the EU under the doubl e bubbl eto be 1995US$190, higher than the priceunder full Annex |
trading, but lower than EU ‘no trade’ price estimate (of $771), contrarily to other analyses.

2. G-Cubed appliesadifferent, more aggregated, definition of OECD countries. G-Cubed defines Annex | regionsascomposed
of theUSA, Japan, Australia, FSU and Rest of OECD countries(i.e., ROECD). ROECD aggregatesthe EU and non-EU regions
like Canada and New-Zealand into a single region. When running the double bubble with such aggregation of regions, all of
ROECD countries are removed access from FSU permits, which resultsin afurther reduced demand and alower international
(i.e., Umbrella Group) price than would be otherwise (i.e., if only the EU was removed from Annex | trading).

3. Oxford defines the EU as EU-4 comprising Germany, France, Italy and UK.
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Japan’sLNG Demand: Whereisthe Consumer?
By Fereidun Fesharaki and Sara Banaszak*

Executive Summary

» Japanistheworld’ slargest, most important LNG importer
and consumer, accounting for over half of global importsin
1998. Theregional LNG industry is fully dependent on
Japan. Although LNG demand in Japan isnot seen to have
potential for fast growth, thelarge base of demand in Japan
makesit thekey factor underlying LNG supply and demand
in the region for some time to come.

* In terms of consumption patterns, roughly 70% of LNG
importsareused for power generation and 30% by town gas
consumers. Thus, the most important consumer of gasin
Japan is the electric utility system. As such, plans and
strategies of the electric power companies are thereal key
to the future of LNG demand in Japan.

» Japanese utilities expect to consume less than 2 million
tonnes of additional gas/L PG between 1998 and 2008. Qil
consumption is also expected to grow only sightly. The
most remarkablegrowthisthat of coal usewhichisexpected
to almost double between 1998 and 2008.

» The Japanese utilities face two serious problems. First,
uncertain economic outlook with potential weak or even
declining gas demand. Second, the IPPs will take away
fromthe gas seller around 10% of the market. Assuch, the
traditional utility facesadoublebarrel: weak economy and
loss of clients due to 1PPs!

* Many gas projects planning on exporting to Japan are
unlikely to happen for the next 10-20 years. Just apipeline
aonefrom Sakhalinwould deliver theequivalent of 6to 10
million tonnes of LNG. New LNG export projects, gas
exportfromRussia, etc., will al havetowait for the2010to
2020 period before finding the right level of demand.

Introduction

Japan is the world’s largest, most important LNG im-
porter and consumer, accounting for over half of global
importsin 1998. Within the Asia-Pacific region, the role of
Japaniscritical. Theregional LNGindustry isfully dependent
on Japan. Although LNG demand in Japanisnot seento have
potential for fast growth, the large base of demand makes
Japan’s LNG demand the key factor underlying LNG supply
and demand in the region for some time to come.

Structure of Japan’sLNG Demand

InJapan, LNGisimportedviathreedifferent groups. The
trading houses (led by Mitsubishi Corporation, Mitsui, and
Itochu), city gas companies|ed by Tokyo Gasand OsakaGas,
and electric power companies|ed by Tokyo Electric, Kansai,
and Chubu Electric among others. In terms of consumption
patterns, roughly 70% of LNG imports are used for power
generation and 30% by town gasconsumers. BecauseLNGis
used predominantly for power generation, Japanese consump-
tionisnot subject to the same seasonal fluctuation that occurs
in Korea, where a significant portion of imports are used for
winter home heating. In short, the most important consumer

* Fereidun Fesharaki and Sara Banaszak are with the East-West
Center in Honolulu, Hawaii where Fesharaki is Director of the
Energy Program. The articleis reprinted from arecent East-West
Center’'s Energy Advisory.

of gasinJapanistheel ectric utility system. Assuch, plansand
strategiesof theelectric power companiesisthereal key tothe
future of LNG demand in Japan.

Outlook for GasImportsinto Japan

Japan is every exporter’s favorite gas export target. Al-
most every LNG project has a close eye on Japan and every
long distance pipeline from Russia (and even sometimes
Central Asia) countsonimportsinto Japan. Indeed, thereisso
much euphoria about the ability of Japan to import gas, that
there are prospectsfor serious miscal culations by gas export-
ers. Adding to the euphoria are statements by the Japanese
government about the commitment to CO, reductions under
theKyotoaccord. If,indeed, the Japanesegovernmentistobe
believed, then the volume of gas consumption should rise
dramatically. If that isthe case, then Japanwill need toimport
agreat deal of additional LNG and pipelinegas. Or sothestory
goes!

The Big Divide Between Euphoria and Reality

There is a huge gap between what the exporters expect
Japantoimport and how much actual gasisgoingto beneeded.
Indeed, while the government assertions regarding more gas
use heighten expectations, the reality is different. Thereis
likely to befar smaller amounts of new gasto be consumedin
Japan than expected by the market.

WhereArethe Consumers?

Rather thanlisteningtothegrand plansof thegovernment
and energy planners, it is particularly useful to focus on the
plans for fuel use of Japan’s 10 electric power companies,
which generate nearly 90% of the country’s total electricity
supply. After all, these companies are the final determinants
of gasdemand in Japan. Figure 1 showscapacity composition
ratios in the 10-year period, 1998-2008. Figure 2 indicates
generated power composition ratios of the 10 power compa-
nies. Both charts show remarkably steady ratios of almost all
fuels. Whilethegas (including L PG) capacity and generation
aretorisefrom 1999 to 2003, there are almost ho expectations
of any growth between 2003 and 2008. The ratio of nuclear
power actually declinesfrom 1998 to 2008 in terms of power
composition, though the capacity actually increases a little.
The share of oil remains remarkably stable.

Figure 1. Electric Power Supply Plan:
Capacity Composition Ratios, 1998-2008*
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Figure 2. Electric Power Supply Plan:
Generated Power Composition Ratios, 1998-2008*
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expect to consumelessthan 2 milliontonnesof additional gas/
LPG between 1998 and 2008. Oil consumption is also
expected to grow only slightly. The most remarkable growth
isthat of coal consumptionwhichisexpectedtoa most double
between 1998 and 2008. TEPCO (Tokyo Electric), the
world’slargest LNG importer and Japan’slargest utility, has
its own plans which are even more drastic. TEPCO will add
barely one million tonne of LNG use, but will increase oil
consumption by 50% between 1998 and 2008. Coal consump-
tion isforecast to rise by nearly 400% in the same period!
Evenif we assumethat the city gas companiesadd 1 or 2
million tonnesto demand, wewill only witness3to 4 million
tonnes of new gas demand between 1998 and 2008. Indeed,
theseforecasts, rooted in reality and away from government’ s
wishful thinking, indicate Japan facesan extremely difficultif
not impossible task in meeting its Kyoto commitment.
Thenwhat about all the planned projects exporting gasto
Japan? These projects are somewhat unredlistic and are
unlikely to happen for the next 10-20 years. Just a pipeline
alonefrom Sakhalinwould deliver theequivalent of 10million
tonnesof LNG. Therecertainly isnodemandfor theseimports
in the short to medium term. New LNG export projects, gas
export from Russia, etc., will al have to wait for the 2010 to
2020 period before finding the right level of demand. Gas

Table 1. Requirements for Main Fuels (10 Electric Power

Companies)
1998 1999 2003 2008
il (gigaliters) 24.63 27.06 26.04 25.47,
LNG (mmt) 35.74 36.96 38.55 37.67|
Coal (mmt) 47.28 48.64 71.83 82.36)

Note: LNG includes domestic natural gas and city gas

pipeline projects specially must be viewed in the long term,
providing the means to build long-term economical political
links with Russia viagas pipelines.

Why Such Low Utility Demand?

The Japanese economic downturn period is the most
serious threat to the gas markets. Japan’s weak economic
performance meant that in 1998, Japan could not meet its
contracted gas purchasing obligations. The sameistrue for
1999. TheJapanese utilitiesfacetwo seriousproblems. First,
uncertain economic outlook with potential weak or even
declining gasdemand. Second, the IPPswill take away from
the gas seller around 10% of the market. As such, the
traditional utility faces a double barrel: weak economy and
loss of clientsdueto IPPs! Inthe uncertain market, it makes
good senseto usefuel swhich can becut back if needed without
too much penalty. Oil and coal offer suchflexibility (and they
have been thefuels of choicefor IPPsin Japan). Gasrequires
|ong-term commitmentsand project financing, putting serious
pressureontheutilities. Itis, therefore, not surprising that the
utilitieshavefocused on coal and even oil morethangas, since
the former do not require large investments and can limit
potential financial lossesfor theutilities. |ndeed, the Japanese
utilities' fuel choice policies make ample economic sense
fromthepoint of view of theprivatesector which hasto protect
their shareholder’ sinterest.

Conference Proceedings
20th USAEE/IAEE North American Conference
Orlando, Florida August 29 - September 1, 1999
TheProceedingsfromthe 20th North American Conferenceof the USAEE/I AEE heldin Orlando, Floridaarenow availablefrom
|AEE Headquarters. Entitled The Structure of the Energy Industries: The Only Constant is Change, the 500 page proceedings
are availableto membersfor $85.00 and to nonmembers for $105.00 (includes postage). Payment must bemadein U.S. dollars

with checksdrawn on U.S. banks. To order copies, please complete theform bel ow and mail together with your check to: Order
Department, IAEE Headquarters, 28790 Chagrin Blvd., Suite 350 Cleveland, OH 44122, USA

Name
Address
City, State, Mail Code and Country
Pleasesend me___ copies @ $85.00 each (member rate) $105.00 each (nonmember rate).
Total enclosed $ Check must be in U.S. dollars and drawn on a U.S. bank, payable to IAEE.




Restructuring Of U.S. Electric Power Sector
Continues Despite Setbacks

By Fereidoon P. Soshansi*

hat started as a strategic white paper by the
WCaliforniaPuinc UtilitiesCommission (CPUC) in
Cdlifornia1994, hasnow spread to 24 statesacross
theUnited States. Morestatesareexpectedtofollow suitinthe
coming months, exposing the U.S. electric supply industry
(ESI) to ahodge-podge of competition and re-regulation. The
map below shows the states which have already passed re-
structuring legidlation, although the starting dates, and many
of the specific details vary greatly from place to place.
Based on what is already on the books, over 73 million
U.S. customers—roughly 60% of the total—currently can, or
will soon havethe option to, select acompeting supplier. Y et,
despiteall the commotion about the new competitive markets,
there have been afew setbacks and disappointments. For one
thing, 26 states are still to adopt restructuring. Among these
are five states —Alabama, Colorado, Idaho, Kentucky, and
L ouisiana—which have studied the issue and have decided
that therewill be no tangible benefits, at least in the short-run,
from restructuring. This conclusion is presumably based on
what they can see from developments in other states. These
states have postponed any move towards liberalized markets
for now, making them an awkward company in the midst of
states that have restructured or will do so in the near future.
Nor isall well amongthepioneering statesthat started the
current fad. Two initiatives to essentially reverse significant
provisions of restructuring legislation were defeated in Cali-
forniaand Massachusettslast year. Inanumber of other states,
notably Arizona, Michigan, Montana, New Hampshire, New
Jersey, Nevada, Pennsylvania, and Vermont, there has been
mild to significant opposition to the implementation of the
legislation.

Moreover, policymakers, consumers (and their advo-
cates), regulated utilities, new competitive suppliers, and
environmental groups have all discovered that thereisadark
sidetorestructured or re-regul ated markets—sinceeverybody
realizes that there is no de-regulation, nor will there ever be
such athing. Among the setbacks are the following:

¢ Policymakersinahandful of stateshavedecidedtodelay or
postpone restructuring implementation for a variety of
reasons.

* Consumers and their advocates have discovered that the
savings—at least in the short-run—can be non-existent,
small, or elusive. This is particularly true of states with
significant stranded costs—suchasCalifornia—whichhave
tobepaid off before meaningful competition cantruly start.
The scale of stranded costs, once estimated to exceed $300
billion, however, has turned out to be roughly half that
figure—still astaggering sum.

* Regulated utilities have found that it is much harder to
operate with the new rules of conduct, whichin many cases
further restrict their access to customers and limit their
ability to compete effectively in the competitive markets.

* New energy suppliershavefound—surprise—that it costsa
lot to acquire customers; it isnot easy to hang onto them; it
isdifficult to sell them additional val ue-added services; and
enormously expensiveto launch new brands and products.
Many have left the business altogether, while others have
concentrated exclusively on the large commercial and in-
dustrial customers, leaving the residential mass market
virtually unattended.

* Environmental and advocacy groups have found that—
surprise—all major playersinthecompetitiveenvironment
are focused on the short-term bottom-line. Consequently,
nobody will look after:

—  Environmental issues;

Who Has Taken The Plunge—So Far
States That Have Already Passed ES| Restructuring Legislation

N
MT VT A
OR v RI
NJ
S\ PA .
NV IL o E
CA \MD
AZ | NM OK AR
TX
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Long-termissues(e.g., research and devel opment, par-
ticularly the high-risk, high-payback variety);
Renewable energy technologies;

Energy efficiency programs, particularly the variety
that is socially desirable but may have little or no
tangible commercial payback.

Competition In Supply Business
Number of registered electricity suppliersin selected

states.*
State # of Registered Suppliers
California 35
Illinois 11
Massachusetts 16
New Jersey 33
New Y ork 58
Pennsylvania 91

* Not all registered suppliers are active in a given market.
SOURCE: William R. Huss, Xenergy, Inc.

Buttheglassisnot just half empty. Competitivepressures
have unleashed enormous forces to reduce costs, improve
operational efficiencies, enhancecustomer services, andlaunch
a host of other initiatives. The results of these efforts will
undoubtedly reduceel ectricity costs, improveprofitability, or
both. Moreover, a number of new players have entered the
previously closed electric power sector. The most notable
among these are power marketers who can increasingly take
advantage of federal and state legislation to operate in the
competitivewhol esale markets. Whiletherewereahandful of
such companies as recently as 1992, at the end of 1999 there
were 566, according to the Federal Energy Regulatory Com-
mission.

In addition to power marketers, there are now agrowing
number of competing suppliers in all the major states with
open markets, as the table above suggests.

Who | s Switching Suppliers?
Customer turnover in selected states

By # of Customer Accounts By Customer Load

State Resid C& | Tota Resid C& | Total

California 14% 35% 1.7% 1.6% 18.8% 13.1%
Massachusetts * 2.4% 0.3% * NA 11.0%
New York 1.0% 27% 1.3% 1.0% 10.4% 7.9%
Pennsylvania 8.3% 16.1% 9.1% 8.7% 41.7% 28.7%

* There has been virtually no switchoversin the residential market
in Massachusetts thusfar dueto regulatory pricerigidities. C& | =
commercial and industrial customers.

SOURCE: William R. Huss, Xenergy, Inc.

Despite frequent complaints about the unfair nature of
competitioninretail marketsin many jurisdictions, customers
are beginning to make choices. With the sole exception of
Pennsylvania, the turnover rates are not impressive so far—
particularly intheresidential sector. But, astime goeson, the
successful playersarelikely to gain additional ground.

* Fereidoon P. Sioshansi isa President ofMenlo Energy Economics
Inc. in Menlo Park, CA. He edits and publishes the EEnergy
Informer, a monthly newsletter. This is an edited version of an
article which appeared in the January 2000 issue and is available
on the web at http://members.aol.com/eeinformer.

ASOCIACION MEXICANA PARA LA
ECONOMIA ENERGETICA

3rd ANNUAL CONGRESS
MEXICO CITY, MEXICO, May 25-26 2000
CALL FOR PAPERS
(deadline for receiving abstracts, 31st of March 2000)

Thecentral themeof theAMEE’ sannual congresswill be
“Mexico’s Energy Sector into the 21st Century.” The Con-
gress will include technical sessions, plenary presentations
and discussion panels. Short, medium and long term issues as
well astheimpact of theinternational sceneinrelationto oil,
gas, electricity and renewableswill bethe main topics, within
the context of the central theme.

For more information, please contact:

Francisco Guzman
Instituto Mexicano del Petroleo
Apartado Postal 14-805, Mexico, D.F
07730 Mexico.
Phone: (52)(5) 567-9246
Fax: (52)(5) 587-0009
E-mail: fguzman@www.imp.mx

Call for Papers
Allied Social Science Associations Meeting
New Orleans, LA — January 5-7, 2001

The IAEE annually puts together a session at the ASSA
meetingsin early January. Thissession will be structured by
Carol Dahl of the Colorado School of Mines.

The theme for the session will be “Current Issues in
Energy Economics and Modeling”

If you areinterested in presenting please send an abstract
of 200-400 words to Carol Dahl at (cadahl @mines.edu) by
May 1, 2000. Final decisionswill be made by May 29, 2000.

For complete ASSA meeting highlightspleasevisit http:/
www.vanderbilt.edu/AEA/index.ht

2000 Directory Coming In May

| AEE members are urged to return their Directory Infor-
mation forms to Headquarters by March 31 if they have any
changesintheir databaseinformation. Theseformsare sent to
al Affiliate leaders along with the Affiliate duesinvoice and
toall individual membersalongwiththefirst duesinvoiceand
show thecurrent informationintheAssociation’ sdatabasefor
each member. Changes to database information can be made
on the form. Lacking the form, members may mail, fax or e-
mail changesin address, phone, fax, e-mail and affiliation to
Headquarters. All changes received by March 31 will be
included in the new Membership Directory.
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Book Review
“ELECTRICITY MARKETS PROBLEMSOF DEVELOPMENT"

By Wolfgang Pfaffenberger, Leonid Melamed and Mikhail
Lychagin

Theedgeof anew millenniumisgoingtobeachallenging
period for the energy world. The decade gave a very wide
range of electricity market developments in more than 50
countries, which correl ated with the widening and deepening
of thederegulation process. New problemshavearisen, which
are and need to be in the centre of attention of researchers,
utility managersand regul ation bodies. Educationandtraining
need to adapt to this flow of academic thought and practice.

There is a deficit of modern literature on electricity
economics in Russian, especially for students and manage-
ment training. Therefore L eonid M elamed suggested to el abo-
rate and publish a complete set of textbook and training
materials in this field that corresponds to international stan-
dards. Researchers and university professors from different
countries supported the idea and made their contribution in
order torealiseit. The book that image you can see aboveisa
result of international collaboration and thefirst volumeinthe
projected complete set of educational materials for Russian
readers.

The editors (the authors of this paper) had the absolute
pleasure of working with the contributing authors who made
sgnificant effortsto preparetheir papersfor publication. Most of
them have avast experience in the areas of research, education
and practice of management. A few doctoral students provided
not only assistance but also additional flows of new proposals.

We are grateful to the International Association for En-
ergy Economics, which encourages the debates and positive
developments.

Mikhail Lychagin, Mikhail Bolotov, Svetlana Bekareva
and Andrew Grekhov provided the translation from original
languages to Russian. Galina Abramchik fulfilled a lot of
organisational work that speeded up the publication. Persons
from the Publishing House of the Siberian Branch of the
Russian Academy of Sciences helped greatly in order to
ensure high quality and speed of printing. The book was
publishedin August 99 intwo variants: paper and hard covers
(ISBN 5—7692—0219—X, 224 p.).

The collection of papers of this book is intended to
demonstrate the approaches in different countries to market
transformations of the electricity supply industry (ESI). Tra-
ditionally thisindustry embracedfour vertically related activi-
ties: generation, transmission, distribution, and supply. In
1978 Chile became the first country, which had changed
radically the basic structure of ESI and its regulated frame-
work. These measures were followed by privatisation. In 1988
the process of re-structuring and privatisation of the electricity
industry wasinitiated in England and Wales. Then Norway and
Swedenimplemented aninteresting model for ESI liberalisation
that gave an impulse for many other countries.

In the European Union in June 1996 the European Coun-
cil of Energy Ministers reached agreement and six months
later passed the full Directive Concerning Common Rulesfor
thelnternal Market in Electricity whichtook effectin January
1997 with theintention to restructure the European el ectricity
supply industry. The major issues of the EC directivearefree
choiceof supplier (inthelong run); unbundling of generation,
transmission, and distribution and the possibility of different

approaches for competition. Therefore Western Europe is
currently asingle world region, which demonstrated the turn
to ESI liberalisation at the top level, and there exists the
obvious logic to consider the electricity markets from the
“European point of view” and from the countriesthat havethe
richest experience. Seven papers of Part | are devoted to the
mentioned topics. Part |1 pays attention to Russian ES| prob-
lems.

Thepaper by Derek Bunn* Reflectionson the Progress of
Electricity Re-structuring, Privatisation and Regulationinthe
UK during 1988—1998" opens our book. This paper reflects
upon the first ten-year's progress and privatisation of the
electricity industry in England and Wales. It isargued that the
country paid a high price for a politically expedient and risk
averse privatisation, and that it will take some time for the
strategicimbal ancesthat were so created to become redressed
by further structural reforms, market liberalisation and in-
creased competition. Thereare many lessonsto belearned on
managing the transition from a vertically integrated public
monopoly to an efficient, unbundled, competitive industry.

A paper by Lennart Hjalmarsson “ The New Nordic Elec-
tricity Market: Problemsof Development” containsvery inter-
estingmaterial that givesanoverview of theNordic el ectricity
supply industry. This industry is developing into the most
liberalisedintheworld. It isargued that the el ectricity market
reforms have been successful. In general, the reforms have
been implemented in an efficient way without any serious
problems. The impact on prices and productivity has been
favourable. Thejoint Norwegian-Swedish-Finnish spot mar-
ket, Nord Pool functions satisfactory, and the futures market
isgradually expanding.

Wolfgang Pfaffenberger, Dagmar Minch, and Katrin
Salge presented a paper “Electricity Markets: Experience of
Germany” . Theliberalisation of the German El ectricity indus-
try hasjust begun. In 1998 the protection of the monopolies of
supply was removed from the energy law so that now normal
legal conditions of competition are valid aso for the ESI.
Network pricingisnot (yet) subject of stateregulation but has
come about by an agreement between producer and consumer
associations. The practicability of thisway in regard to the fast
introduction of efficient competition and the possibility of elec-
tricity tradeisquestionable. Competition hasbegun however and
itislikely that ingtitutionswill changere atively soonafter further
experience.

In the middle of the book the reader can see the paper of
the team of Austrian authors — Hans Auer, Reinhard Haas,
Claus Huber, Wolfgang Orasch, and Manfred Tragner:
“Liberalisation of Western European Electricity Markets —
Prospects and Impediments. A Survey on Recent Develop-
ments with Special Focus on Austria’. Besides discussing
various competition models and country-specific differences
arguments are raised that might curtail the success of the EC-
directive, e.g. up to now it is unclear how to avoid increasing
mergers and strategic behaviour due to inhomogeneous struc-
tures. Therefore, themajor conclusionisthat inthelong runonly
astrong new and uniform regulation on an EC level can ensure
real competition in Western European electricity markets.

Fereidoon Sioshansi and Art Altman presented a paper
“Implications of Power Marketing in the Restructured Elec-
tricity Market in the USA” This article explains what power
marketingis, who power marketersare, what they do, why they
doit, andwhat’ sbehind their explosivegrowthinthe past few
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years. The authors also point out what types of products and
services they offer, why these products and services are in
demand, andwhat arethefundamental driversfor thisdemand.
Understandingthelastitemisparticularly significant: namely, the
rapid restructuring of thewholesale—soon to befollowed by the
retail —electricity marketsinthe US.

Mikhail Lychagin, Leonid Melamed, SvetlanaBekareva,
and Andrew Rachkin prepared the chapter “ Development of
theElectricity MarketsintheDifferent Regionsof theWorld”.
This paper provides supplementary materials concerning the
liberalisation of theelectricity supply industry in different world
regions. The presented essays reflect upon the performance and
problems of ESI in the following countries: Chile, Argentine,
Australia, Japan, Turkey, Italy, Spain, Switzerland, Bulgaria,
Hungary, Poland and Czech Republic. Each essay containsabrief
history of the liberalisation process, prerequisites, features, re-
sultsand issues of the reforms.

The paper by Mikhail Lychagin and Leonid Melamed
“Liberalisation of Electricity Supply Industry: Statistical Sur-
vey” contains specially collected statistical data that reflect
upon the structure and development the economies and elec-
tricity supply industries in more than 50 countries which use
different models of liberalisation of ESI. The authors try to
show the impact of liberalisation on the levels of a set of
indices. The total set of data for comparative analysis em-
braces 133 countries.

Part I of the book includes three papersthat give adraft
of Russian problemsin the field of ESI and itsliberalisation.
Three levels are presented: the whole country, the Siberian
region, and the administrative region in the centre of Siberia:
Novosibirskaya oblast.

Part Il beginswith a paper by Leonid Melamed “ Market
Transformation of the Electricity Supply Industry in Russia’.
The author exploresthe six years history of the liberalisation
process in the Russian ESI, describes achieved results and
current problems of development which are concerned fi-
nance, investments, organisation, law and other aspects. The
main stress is given to the creation of federal and regional
markets of electricity and power. The alternative approaches
tothe market development are presented and di scussed taking
into account the regional features.

The paper, “ Structural Organisation of the Siberian En-
ergy system and Perspectives of its Reforming”, which is
presented by Mikhail Bolotov, describestheexisting structure
of the Siberian ES, its organisation design and problems of

UNITED STATES ASSOCIATION FOR ENERGY ECONOMICS
INTERNATIONAL ASSOCIATION FOR ENERGY ECONOMICS

24" | AEE International Conference

2001: An Energy Odyssey?

Omni Hotel - Houston, Texas - USA
April 25-27, 2001

USAEE is pleased to announce the 24" | AEE International Confer-
ence will be held in Houston, TX. Please keep posted to IAEE’s
website at www.iaee.org for conference development and Call for
Papers information. We look forward to a most rewarding confer-
ence in 2001!!

Anyone interested in becoming involved in the conference
program should propose topics,
motivations, and possible speakers to Program Co-chairs:

Marianne S. Kah — 281-293-2136 /
marianne.s.kah@usa.conoco.com
Leslie J. Deman — 713-230-3429 / Ideman@coral-energy.com

Conference Chair Emeritus: John B. Boatwright
Genera Conference Chair: Michelle M. Foss
Program Co-Chair: Leslie J. Deman
Program Co-Chair: Marianne S. Kah
Arrangements Chair: David L. Williams

transformation in the perspectives of markets development.
Three approachesto competitive electricity and powers mar-
ketsin Siberia are presented and discussed.

Finally, we close the book with the paper “ The Influence
of Energy Tariffs on the Levels of Industrial Production in
Novosibirsk Region”. Nikita Suslov and Boris Gamm show
the role of unfavourable price structure in Russian economic
problems. The paper makes an attempt to estimate the rol e of
energy tariffs in causing industrial production reduction in
Novosibirsk regionand discussessomemeasuresfor stimulat-
ingitseconomic devel opment. Both econometricanalysisand
input-output model are used as analytical tools providing
some numerical estimates.

Theeditorshopethat various chaptersinthisbook will be
of interest to all readers who are excited by the effective
development of ESI.

Conference Proceedings
22nd | AEE International Conference
Rome, Italy June 9-12, 1999

The Proceedings from the 22nd International Conference of the IAEE held in Rome Italy, are now available from |AEE
Headquarters. Entitled New Equilibriainthe Energy Markets: The Role of New Regionsand Areas, theproceedingsareavailable
to membersfor $99.95 and to nonmembersfor $119.95 (includes postage). Payment must be madein U.S. dollarswith checks
drawnonU.S. banks. To order copies, please completetheform below and mail together with your check to: Order Department,
| AEE Headquarters, 28790 Chagrin Blvd., Suite 350 Cleveland, OH 44122, USA

Name
Address
City, State, Mail Code and Country
Please send me copies @ $99.95 each (member rate) $119.95 each (nonmember rate).
Total enclosed $ Check must be in U.S. dollars and drawn on a U.S. bank, payable to IAEE.




Benchmarking Nuclear Production Costs by
Components

By Darrel A. Nash*

sthe United States movesinto the competitive erafor
Aelectri city generation, it remains to be seen what the

generating mix will be. Animportant determinant will
be comparative production costs among plants.

This report treats comparative annual production costs
among nuclear power plantsinthe U.S.—specifically, opera-
tion and maintenance cost components. Therel ative homoge-
neity of U.S. nuclear plant technol ogy enabl esacomparison of
how plant owners and operators all ocate resources for opera-
tion and maintenance. All these plants must perform very
similar operations to produce the output. Shown here is a
benchmarking of cost componentsof several owner/operators
of nuclear plants against thelow cost producer. We conclude
thereis significant potential for lowering overall production
costs by within plant reall ocation of resources among the cost
components so that they are similar to those of the low cost
producer.

In the late 1980s and early 1990s, several owners and
operators of nuclear power plantsbegan to aggressively work
to cut production costs of their nuclear facilities. For several
prior years, production costs had trended higher. Some of the
increase was to pay for NRC requirements for new safety
featuresin the aftermath of the accident at Three Milelsland,
Unit 2, in 1979. There also seemed to be a general attitude
among owners and operators that costs were outside their
control or in any case might be recovered through regulated
utility ratemaking. Many insideand outsidetheindustry ques-
tioned whether nuclear plants could and should continue
operating.

Just as several owners and operators were positioning
themselvesto control and reduce production costs, the nation
embarked on electric utility deregulation. This introduced a
new challengetotheindustry, not only for itsnuclear generat-
ing plants, but the entire generating system. Now, as compe-
tition spreadsfrom stateto state, each generating unit must be
evaluated onthebasisof whether it can produceat acost bel ow
expected market price, or whether it should be closed down or
sold.

The guiding premise for this report is that plant owners
and operators primarily determine how successful a nuclear
plant will beinoperating at low cost. Webelievetheeffortsby
owner/operators are a major reason for differences in cost
performance. Owners and operators have various options for
moving forward to ensure plants can compete. They can put
great effort into cost reduction or maintaining acost competi-
tive output. In practice, only some have been successful in
achieving and sustaining low costs. What is needed isknowl-
edge on how the low cost producers achieve their results.

* Darrel A. Nashisthefounder of ENERGY ACCESS and the author
of this report. Dr. Nash has over 25 years experience in energy
economicsand finance, first at the U.S. Nuclear Regulatory Com-
mission and more recently with a consulting company where he
provided client servicesin evaluating the competitive position of
the nation’ snuclear and coal generating plants.This paper isbased
on a study by ENERGY ACCESS LLC, entitled, 1999 “Nuclear
Plant Vulnerability Study.” It is available on-line through
www.energycentral.com/im.cfm?pub=11696

TheApproach

The evaluation compares plants on the basis of how
resources are allocated among the various operation and
mai ntenance activities used to keep the plant in operation on
along-term basis. Comparisons are made among plants and
among nuclear plants owners. We analyze the components of
production costs (annual O&M costsmwh) to find how the
lowest cost plants deploy plant resources compared to higher
cost plants. Only nonfuel costs are included in the analysis
because these are more subject to internal control than fuel
cost. Operation and maintenance (O& M) costsare parsed into
their components asfar asthe data permit. Next abenchmark
analysis is done to determine how low cost plants allocate
resources among O&M activities compared to higher cost
performers.

ThedataarefromaUDI/McGraw-Hill database.* Inturn
UDI’s database is derived from FERC Form 1, submitted
annually by electric utilities. The basic nonfuel cost compo-
nents from these sources are:

operation supervision and engineering,
nonsupervisory operation,

mai ntenance supervision and engineering, and
nonsupervisory maintenance.?

Benchmarkingisused tolearn how plantsand companies
compareto the low cost producer. Benchmarking not only is
atested means of identifying opportunitiesfor improvement,
it replicates what will happen in the market. In acompetitive
commodity market which electricity will be, each producer
must strive toward the level of the low-cost producer. There
arefew other basesfor choosing one plant asthe supplier over
another. Even for a company with large generating capacity
and alarge electricity customer base, cost comparisons may
suggest purchasing electricity rather than supplying from
internal production. Thus the owned plant may be shut down
and equivalent power purchased.

Dominion Resources—through its subsidiary, Virginia
Electric & Power Co.—is used as the benchmark because it
operatesthelowest cost nuclear el ectric generatorsinthe U.S.
and has maintained that position for more than adecade. The
allocationsof costsmadeby itsplants, North Annaand Surry,
might beconsideredthe“ideal” all ocation becausethesewere
usedto achievetheoverall lowest costsintheindustry. Aswill
be seen, there is justification for considering Dominion Re-
source plantsasanideal allocation because V ogtle, owned by
the Southern Company, hassimilarly low total costsand cost
alocation.

Two benchmarking reviewsaredone. Thefirst compares
nonfuel production costsof thebenchmark with other selected
companies that own a large amount of nuclear generating
capacity. Amongthesecompaniesaretheindustry leadersthat
have been generally successful in reducing production costs
and/or are aggressively moving beyond aregulated status by
expanding into other markets and related industries.

Companies owning single-unit nuclear plants are of par-
ticular interest because of thegeneral concernfor whether any
of these plants can be made and kept competitive. Therefore,
thesecond benchmark analysisisdirected at single-unit plants.

Companies Operating Large Multiple Plants
Allocation

! See footnotes at end of text.
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The first analysis benchmarks the allocation of 1996 to
1998 nonfuel costs. Thisisfollowed by an analysis of trends
in cost components from 1990 to 1998.

The allocation by each plant is somewhat unique, how-
ever, general patterns emerge. In some cases, al plants oper-
ated by acompany have similar cost allocations. Others show
marked differences within acompany.

Patter nsby Company

Here, we review companies and the allocations for all
plants owned by the company. In Table 1, the benchmark,
Dominion Resources, not only showsbothitsplantsto below-
cost producers, the all ocation among the cost componentsis
similar for both.

CarolinaPower and Light and Duke Energy are shownto
have had low resource allocations to operation supervision
and engineering, and very high allocation to nonsupervisory
operation compared to the benchmark. In fact, the reported
spending on operation supervision and engineering by Duke
Energy is so low that it appears that some of it is because of
errorsinthedata. A higher than benchmark allocation isalso
made to nonsupervisory maintenance.

Another case of alocations off the benchmark is PECO
Energy. Its plants, Limerick and Peach Bottom, also have
allocated higher percentages to nonsupervisory operation. In
this case, Limerick seems to have suffered from too low an
allocationto supervisory maintenanceand Peach Bottom from
toolow an all ocationto non-supervisory maintenance. Entergy
Corporation appearsto havenot all ocated enough resourcesto
supervision and engineering, both operati on and maintenance.

appearsto have fewer optionsfor resource allocation in order
toreducetotal costs. Modest shiftsby Farley and Hatch away
from supervisory operation may be useful. It appears the
Farley should all ocatemoreto non-supervisory operation, and
Hatch to supervisory maintenance. The allocation of cost
componentsfor Vogtleisvery similar to DominionResource's
plants. As noted above, total nonfuel costsfor Vogtlearevery
similar to those of Dominion Resources, providing evidence
that Dominion Resource's and Vogtle's allocation of re-
sources is the best for overall low costs.

PatternsWithin Companies

A surprising aspect shown inthetableisthelarge differ-
ences within companies of both the allocation and total pro-
duction costs. Particularly notable are the Southern Company
and Entergy Corporation. The data suggest that reallocating
resources within Farley and Hatch to an all ocation similar to
Southern Company’ s other plant, Vogtle, could enable some
reductionsin total costs at Farley and Hatch.

Entergy Corp. presents yet another instance of great
variation of costsamong thefour plants. At ArkansasOneand
Grand Gulf, both operation and maintenance supervision and
engineering appear to be starved at the expense of
nonsupervisory operationwhichismuch higher for both plants
thanthebenchmark. Inaddition, nonsupervisory maintenance
at Arkansas appears to be too heavily funded (40.6 percent)
and at Grand Gulf, insufficiently funded (19.6 percent). Al-
though total nonfuel costs at Waterford and River Bend are
high, the allocation among cost categories is not greatly

Among the companies here, the Southern Company (continued on page 26)
Table1l
Benchmarking of Operation and Maintenance Costs, Ave. of 1996-98,
Large Nuclear Owners
Owner-Oper ator Plant Non-fuel Oper. Non- Maint. Non-
96 - 98 Supervis. supervisory Supervis. supervisory
& Engineer. Operation & Engineer. Maint.
$'mWh Percent Allocation of Nonfuel Costs
Dominion
Resour ces North Anna 7.13 22.8 315 125 33.2
Surry 7.92 21.6 38.3 9.6 30.5
Carolina Power
& Light Brunswick 10.17 5.9 52.9 10.8 305
Harris 11.50 7.6 56.2 11.3 24.8
Robinson 2 11.00 5.2 58.7 10.2 259
DukeEnergy Catawba 9.83 2.3 444 10.6 42.7
McGuire 10.46 24 448 9.5 433
Oconee 13.51 3.0 39.3 10.2 474
PECO Energy Limerick (*) 9.75 252 422 3.8 28.7
Peach Bottom 10.78 22.3 47.1 12.7 175
Southern Company
Farley 12.63 27.7 24.3 14.7 33.3
Hatch 12.73 26.0 37.0 85 28.6
Vogtle 7.82 18.7 374 13.1 30.7
Entergy Corp. Arkansas One 10.80 8.9 43.2 7.2 40.6
Grand Gulf 10.12 12.7 62.6 51 19.6
Waterford 3 13.45 18.5 37.9 19.0 24.7
River Bend 14.62 20.1 37.1 5.9 36.8

(*) 1997 data not available, average is 1995, 1996, and 1998
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Nuclear Benchmarking (continued from page 25)

different from Dominion Resources plants. Thus, not only is
there a lack of knowledge transfer among companies, the
significant differenceswithin Entergy Corporation plantsand
within Southern Company plants, leads to speculation that
inter-company knowledge transfer islacking.

Trends

It was noted above that some companies had very differ-
ent resourceall ocationsthan thebenchmark. Arereall ocations
occurring over time to bring these more in line with the
allocation at Dominion Resources?

Table 2 shows the trend (average annua change) in
nonfuel production costs and the components, from 1990 to
1998 for the plantsreviewed above.® Thefirst observationis
that thereissomebad newsfor all ownersother than Dominion
Resources. This company continues to cut costs at its two
nuclear plants, eventhoughitisalready thelow-cost producer.
Soother companieswill haveto cut costsfaster than Dominion
Resources if they hope to catch it. Dominion Resources is
reducing its costs primarily by cutting both categories of
mai ntenance (supervisionand engineering and nonsupervisory
maintenance). Similarly, Southern Company hascontinuedto
cut costs at V ogtle, showing that the current low cost opera-
tions may be reduced further.

The following table shows companies that have similar
allocationsfor all their plants. None made notable progressin
reallocation to bring them closer to the benchmark.

Progress Toward Allocations Closer to Benchmark

Company Source of Allocations

Different From Benchmark

Progress Toward
Improvement

Power & supervision and engineering,  operation reduced
Light high allocation to nonsuper- somewhat at Brunswick
visory operation and Robinson 2
Duke Low allocation to operation Little change
Energy supervision and engineering,
high alocation to nonsuper-
visory operation
PECO High alocation to nonsuper-  Modest trend in
Energy visory operation reducing

Next we revisit those companies with considerable
inter-company differences in resources allocation. It would
seem to be relatively easy to transfer knowledge and experi-
ence from plant to plant within the company. As the table
below summarizes, however, little or no trend is evident in
moving higher cost plantstoasimilar cost allocation asthelow
cost plant within these companies.

Progress Toward Allocations Closer to Benchmark

Company Source of Allocations Progress Toward

Different From Benchmark Improvement

Southern  Over alocation to supervision Little change
Company & engineering at Farley

Entergy Under allocation to supervision Most reductions in
Corp & engineering, especially at  operation supervision

Arkansas & Grand Gulf, Over & engineering
alocation to nonsupervisory
operation, especialy at Grand Gulf

Single-unit Companies
A crucia test for several companies over the next few
yearsis for those owning only a single nuclear plant. In the

Carolina Low alocation to operation Nonsupervisory
Table?2
1990-1998 Trend in Cost Components, L arge Nuclear Owners
Owner-Oper ator Plant Non-fuel Oper. Non- Maint. Non-
96 - 98 Supervis. supervisory Supervis. supervisory
& Engineer. Operation & Engineer. Maint.
$/'mWh/year
Dominion Resources
North Anna -0.30 0.03 -0.06 -0.14 -0.13
Surry -0.34 0.03 0.00 -0.16 -0.21
Carolina Power
& Light Brunswick -3.44 -0.28 -1.76 -0.20 -1.20
Harris 0.22 -0.07 0.10 0.11 0.08
Robinson 2 -1.46 -0.39 -0.33 -0.11 -0.63
DukeEnergy Catawba -0.19 -0.01 0.00 -0.05 -0.13
McGuire -0.48 -0.01 -0.05 -0.03 -0.39
Oconee 0.77 0.02 0.28 0.05 0.42
PECO Energy Limerick (*) -0.61 -0.13 -0.08 -0.05 -0.34
Peach Bottom -1.35 -0.71 -0.30 0.02 -0.36
Entergy Corp. Arkansas One -0.60 -0.93 -0.10 0.03 -0.17
Grand Gulf -0.42 -0.22 -0.05 -0.08 -0.06
Waterford 3 0.28 -0.01 0.26 -0.20 0.23
River Bend -2.40 -0.21 -0.58 -0.34 -1.27
Southern
Company Farley 0.05 0.10 -0.13 0.08 0.00
Hatch -0.41 0.18 -0.10 -0.20 -0.29
Vogtle -0.37 -0.07 -0.13 -0.03 -0.14

(*) 1997 data not available, year excluded
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push by major utilities to grow larger, acquisition of single-
unit plants has been and will likely continue to be of great
interest. Creating or enhancing single-unit competitivenessis
important either asincome earnersfor thecurrent ownersor to
increase the value to potential buyers. Table 3 considers
whether there are characteristics of single-unit plantsthat put
them at a cost disadvantage. We compare them again to the
benchmark Dominion Resource plantsbecause all plantswill
havetoreduce coststoward thebenchmark to remain competi-
tive. The market is indifferent as to the characteristics of
generating plants supplying the power.

Two of these plants—Union Electric’ sCallaway and West-
ern Resource' s Wolf Creek—have a history of successful low-
cost operations, the other plants have mixed historiesof success.
Thetable showsthe percentage cost all ocation in thetop section,
and the 1990 to 1998 trend in the second section.

Nonfuel costsof all single-unit plantswere considerably
higher than the benchmark plants. However, thisis aso true
for many multi-unit sites and owners. The striking character-
istic of these plants is that as much or more is alocated to
nonsupervisory operationthanthebenchmark. Summer, WNP
2,and Wolf Creek allocated considerably higher percentages.
For most, thisallocation resulted in maintenance supervision
and engineering receiving a lower proportion of plant re-
sources. Callaway is the exception—the allocation of re-
sources among cost componentsis similar to the benchmark
plants.

Onemight expect theopposite—that is, single-unit plants
would spend more heavily on supervision and engineering—
because of the expectation that supervision and engineering

costs would tend to be invariant to output. The trend analysis
shows only Summer, Three Mile Island and WNP 2 signifi-
cantly cutting nonsupervisory operation costsand moving the
allocation closer to the benchmark.

What conclusions can be reached on single-unit plants?
The stable overall costs at Union Electric’s Callaway and
Western Resource's Wolf Creek compared to the continu-
ously downward trend of the best multi-unit companies pro-
vides evidence that costs at single-unit companies may be
about as low as they will get. However, there appears to be
potential for Wolf Creek toreducetotal costsby moving closer
to the benchmark allocation. SCANA’s Summer may show
that single-units plants can produce at the industry low cost.
The next few yearswill put thisto thetest. It haslowest nonfuel
costsfor single plants during 1996 to 1998, however, the reduc-
tion has been mostly achieved during the past five years.

Summary

This benchmarking analysis has shown very different
nonfuel production cost all ocationsand cost trendsamong the
U.S. nuclear plants. Much can belearned by comparisontothe
low cost leaders. It is surprising that after nearly a decade of
aggressive cost-cutting by many nuclear ownersand operators
thereisstill so much variation. There appearsto beimportant
opportunities to reallocate resources at most of the plants
shown here, enabling them to reduce overall costs. As prices
are driven to the low cost producers, it is expected that
resource alocation within plants will aso have to move
toward those of the low cost producers.

(continued on page 31)

Table3
Benchmarking of Single-unit Companies
Owner-Oper ator Plant Non-fuel Oper. Non- Maint. Non-
96 - 98 Supervis. supervisory Supervis. supervisory
& Engineer. Operation & Engineer. Maint.
$'mWh Percent Allocation of Nonfuel Costs
1996-98 Aver age
Dominion North Anna 7.13 22.8 315 125 33.2
Resour ces Surry 7.92 21.6 38.3 9.6 30.5
GPU Three Milels. 13.25 31.7 39.7 6.2 224
SCANA Summer 9.59 14.6 51.9 29 30.5
Union Electric Callaway 10.25 22.4 37.1 8.1 32.3
Washington WNP 2 12.15 20.7 42.1 3.2 33.9
Public Power
Supply
Western Resources Wolf Creek 11.68 12.2 51.9 8.7 27.2
Annual Changein Nonfuel Production Costs
$/mWh/year, 1990-98

Dominion North Anna -0.30 0.03 -0.06 -0.14 -0.13
Resour ces Surry -0.34 0.03 0.00 -0.16 -0.21
GPU Three Milels. -0.21 0.20 -0.19 -0.13 -0.09
SCANA Summer -0.55 -0.16 -0.29 0.06 -0.15
Union Electric Callaway 0.12 0.11 -0.07 0.06 0.02
Washington WNP 2 -0.91 -0.39 -0.17 -0.26 -0.08
Public Power
Supply
Western Resources Wolf Creek -0.12 -0.03 0.00 0.01 -0.09
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Nuclear Benchmarking (continued from page 27)
Footnotes

! Nuclear Plant O& M Cost Data 1980-1998, UDI/McGraw-
Hill, 1999.

2 Nonsupervisory operation and nonsupervisory maintenance
isfurther divided in FERC Form 1, however, it was considered not
useful to pursue cost comparisons among theseitems. For example,
nonsupervisory operation iscomposed of coolants, steam expenses,
cost of steamfrom other sources, steamtransferred, el ectric expenses,
miscellaneous steam expenses, and rent. These are not particularly
meaningful categories for cost management. Ideally other cost
categorieswould be available, such as supervision and engineering
being separated.

3 The trend is a least-squares regression of O&M cost
componentsmWh for the years 1990 to 1998. The resulting
coefficient is the annual trend measured in $/mwh.
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