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Presidentis Message

I am honoured to be serv-
ing as President of the
IAEE during 2004. From
humble beginnings, the
Association has advanced
to a position where it is the
pre-eminent organisation
that serves the broad range
of professional interests of
energy economists around
the globe. However, we
must not become com-
placent. Our profession is
expanding rapidly in order
to address energy infrastructure, environmental, and security
concerns. The IAEE through its conferences, newsletter, and
journal must remain at the forefront of rigorous analysis and
debate on these issues. Our achievements to date have been
due to the commitment and enthusiasm of members over the
past quarter-century. With the figreyingd of the organisation,
and individuals within it (for those who can see my picture
in colour!), it is essential that younger practitioners be en-
couraged to drive the organisation forward to meet these
challenges of tomorrow. To this end, | intend to give special
emphasis and encouragement during my year in ofyce to ex-
panding the already excellent facilities and ynancial support
provided to student members by the IAEE. | would welcome
input from all members, particularly those entering the pro-
fession and younger researchers, on possible initiatives.

I am delighted to welcome new members to the Council
for 2004. Arnie Baker of Sandia National Laboratories has
been elected President in 2005, and will thus serve as Presi-
dent-elect this year. Georg Erdmann of the Technical Univer-
sity of Berlin joins as Vice President for Publications, whilst
Einar Hope of the Norwegian School of Economics and
Business Administration takes on the role of Vice President
for Conferences. Mine Yucel from the Federal Reserve Bank
of Dallas adds the role of elected Council member to her
position as 2004 President of the USAEE. In keeping with
past practice, two Council members have been appointed to
represent the afyliate organising the following yeards confer-

ence: Neng-Pai Lin from Taiwan Power Company and Yunn-
Ming Wang from the Energy Commission, Taiwan Ministry
of Economic Affairs. They are joined by two Presidential
appointees: Mark Jaccard of Simon Fraser University and
Sophie Merritet of Dauphine University-CGEMP. We also
bid farewell with thanks to retiring Council members Paul
Horsnell, Ernesto Marcos, Arild Nystad, Adam Sieminski,
and Matt Simmons, as well as Seyed Alavi one of the (two)
representatives of the Iranian afyliate. The other, Majid Ab-
baspour, remains on Council as Vice President & Secretary.

Towards the end of last year, Council adopted a rec-
ommendation that our highly successful fiStudent Council
Memberd initiative be modiyed to permit greater continuity.
The two student members will now each serve two years on
an overlapping basis. Thus one will be elected annually. |
wish to thank Eliska Kotikova (Czech Republic) and Steffen
Sacharowitz (Germany) for their outstanding contribution to
the IAEE during 2003 in their role as Student Council Mem-
bers. As a result of the new arrangement, Steffen will remain
a student member in 2004. He will be joined by Carole Le
Henaff (France).

(continued on page 2)

Editoros Notes

New wholesale electricity market structures and restruc-
tured state electricity regulatory frameworks are engendering
increased market transparency and new techniques for evalu-
ating the provision of retails supplies in many Northeast and
Mid-Atlantic States in the U.S. Joseph Cavicchi examines
various approaches that can be utilized to estimate costs to
serve retail consumers relying primarily on publicly available
wholesale electricity market data.

John Brodman looks at U.S. Energy Security Policy not-
ing that though supply disruptions are unpredictable, they are
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Presidentis Message (continued from page 1)

The Energy Journal has established an enviable reputa-
tion for publishing rigorous original analytical work in en-
ergy economics. This is in no small part due to the excellent
editorial team of Campbell Watkins, Adonis Yatchew, and
Geoff Pearce. The IAEE greatly appreciate the considerable
workload undertaken by these quiet achievers.

For many members this will be the yrst issue of the
IAEE Newsletter that they will receive only in electronic
form. Although hard copies will still be available on request,
members are encouraged to shift to the electronic version.
This move represents a signiycant saving for the IAEE in
both printing and mailing charges. Further initiatives into
electronic media will come over the next year or two. In ad-
dition to reducing operating costs, these developments will
provide members with a faster, up-to-date, expanded range
of professional services.

Members will be aware of the US Administrationds
refusal of a licence for the IAEE to organise the scheduled
27th International IAEE Conference in Tehran, 25-27 May
2004. Despite this setback, it is nevertheless going ahead
as an IRAEE (the Iranian afyliate to the IAEE) conference.
Details are available on the IRAEE web site via its link with
the IAEE web site. On a personal basis, | would encourage
colleagues to attend this conference and, if possible, one of
the exciting post conference tours on offer.

Another date for your diary is July 4, and American
Independence Day celebrations in Washington. A further
incentive for visiting the US capital at that time is the 24"
Annual North American Meeting of the USAEE/IAEE a few
days later (8-10 July). The theme is fiEnergy, Environment
and Economics in a New Erag, and a big turnout is expected
(as is usually the case in Washington). Later in the year, 2-3
September, the Swiss Afyliate is hosting the 7" IAEE Euro-
pean Energy Conference on fiModelling in Energy Econom-
ics and Policyo in Zurich. Later still, 21-23 November, the
Czech afyliate will host a conference with the theme ACriti-
cal Energy Infrastructureo at the Municipal House (for those
who attended last yeards international meeting in Prague, that
was the stunning restaurant where the conference dinner was
held).

Tony Owen

Editords Notes (continued from page 1)

inevitable. Given this, a pexible policy has been developed at
the heart of which is a desire to promote and protect resilient
international oil and energy markets that transcend political
partisanship. The goal of this is to reduce the threat and inci-
dence of disruption.

Doug Reynolds ynishes his series of articles based on his
book on Alaska. This time he explains Alaskats desire to own
a natural gas pipeline and the problem of risk. Governments
like Alaskads state government tend to be risk averse to en-
ergy investments, which hinders creating new infrastructure.

Paul Tempest notes that twenty years ago one-third of
Gulf oil exports went east while two-thirds went west. To-
day those proportions are reversed with the prospect of Asia
steadily increasing its share. This suggests that the U.S. and
Europe urgently needs to reexamine their assumptions on
increasing their imports from this area.

Fred Banks posits that electricity deregulation has failed
in Sweden, given that the price of electricity has increased
much faster than the Swedish consumer price index in recent
years. Much of this failure, he attributes to the difyculties (if
not the inability) to develop a fully functioning derivatives
market.

DLW
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Energy, Environment and Economics in a New Era
24th Annual North American Conference of the USAEE/IAEE
July 8 7 10, 2004 A Washington, DC T Capital Hilton Hotel

Dear Energy Professional:

We are pleased to announce the 24th Annual North American Conference of the USAEE/IAEE, Energy, Environment and
Economics in a New Era, scheduled for July 8-10, 2004, in Washington, DC at the Capital Hilton Hotel.

Please mark your calendar for this important conference. Some of the key themes and sessions for the conference are listed
below. The plenary sessions will be interspersed with concurrent sessions designed to focus attention on major sub-themes.
Ample time has been reserved for more in-depth discussion of the papers and their implications.

A New Era in Oil Market Management? Russian Energy
1 Future investment requirements and crude oil prices I Russiats electricity sector: Can reform be implemented and what will it
1 The International Energy Forum: Agenda of producer-consumer look like?
dialogue I Russiads infrastructure: How will new pipelines and export capacity be
1 Role of intergovernmental coordination in balancing industry investment developed?
Competition in the Electricity Industry? T Developments in Russiads gas sector
1 International comparisons of privatization and restructuring Commercial Issues: Operating in Volatile Markets
1 Federalism and competition in North America: States and Provinces I Current market developments on energy and environmental trading
1 Competitive strategies post-Enron
The Price of Balancing the Natural Gas Market 1 Renewable energy trading emissions trading
1 Meeting long-term capital requirements T Weather derivatives
{ Industrial demand destruction The Global Energy, Environment and Investment Outlook
1 Implications for energy efyciency, conservation and environmental I Long-term energy investment outlook
protection I Energy, environment and developing countries
Impact of Climate (Non) Policy on the Energy Sector T Global energy outlook
 The impacts of the Kyoto Protocol on the Canadian energy sector State & Regional Ascendancy in Energy Policy
1 Climate policy uncertainties and business risks I Environmental drivers for statesd push on energy policy
1 Implications for multi-national companies in the United States I Texas: An unlikely leader on this front
International LNG I Astate patchwork: Implications for Federal regulation?
1 Global supply/demand balance Energy Security
1 Frameworks for LNG supply investments I The cost of oil security
1 Impediments to increased LNG utilization I Global oil supply projections T how realistic?
Transportation Energy Substitution and Reduction T LNG 7 will enough be available?
1 Policies to reduce petroleum use by passenger vehicles Urban Transport in Developing Countries
1 Cost-effectiveness of greenhouse gas measures I Projections of transportation demand
1 Reducing transportation oil use: substitution vs. efyciency? I Implications for oil demand

I Urban planning and urban transport

Electricity Reliability: How Much, at What Cost?

1 How much would different customers pay to avoid an outage?
f What mechanism could work to create a market allowing customers such choices?
1 What would this mean for electric industry infrastructure, imperatives and investment?

There are 24 planned concurrent sessions. Given the location of the meeting in Washington, DC, we anticipate a good
draw to our concurrent sessions.

Washington, DC is an inspiring city and a great place to begin (arrive early to celebrate Independence Day/July 4") or
end a vacation. Single nights at the elegant Capital Hilton Hotel are $155.00 per night. Contact the Capital Hilton Hotel at
202-797-5820 or 1-800-HILTONS to make your reservations. Conference registration fees are US $570.00 for USAEE/IAEE
members and US $670.00 for non-members. Your registration fee includes 3 lunches, 3 receptions and numerous coffee breaks,
all designed to increase your opportunity for networking. These prices make it affordable for you to attend a conference that
will keep you abreast of the issues that are now being addressed in the energy industry.

Our current program announcement can be found by visiting http://www.iaee.org/en/conferences Please take advantage of
the pre-registration discounts and make both your conference and hotel reservations as soon as possible. July in Washington is
a celebration! Further information on Washington, DC may be obtained at: http://www.dcregistry.com/sights.html

If you have any questions call 216-464-2785 / usaee@usaee.org. We look forward to seeing you at the 24th Annual North
American Conference of the USAEE/IAEE.

Visit the Conference website at http://www.iaee.org/en/conferences




Wholesale Electricity Procurement Strategies for
Serving Retail Demand

By Joseph Cavicchi*

Introduction

With retail electricity competition starting out slowly in
those states where the ability to choose a supplier has been
introduced, there has been limited visibility into the chal-
lenges facing companies that compete to supply electricity
supplies at retail. Due to the proliferation of administratively
determined retail rates that resulted from most statesé elec-
tricity industry restructuring laws, large numbers of retail
electricity consumers have enjoyed stable, low rates during
the transition process that has been ongoing in many states
over the past several years. The combination of the end of
these transition periods and a signiycant excess supply of
new generation units is starting to spur more competitive
solicitations to supply these retail loads. At the same time,
state regulatory commissions are beginning to grapple with
how to ensure that those consumers who are not receiving
competitive supply offers will realize stable, competitive
rates in the future. With these changes now beginning to
take hold, an increased focus on bridging the wholesale and
retail electricity markets will emerge. The ability of entities
to carefully manage load and price volatility will increase as
companies test the limits of the wholesale markets to provide
the types of pexible products needed to manage retail loads.
These increased experiences will help to deyne procurement
approaches that will stand the test of time and offer parties on
both sides of a contract the type of protection they need. At
the same time, consumer demands will begin to be registered
more accurately in the forward and spot markets as wholesale
purchases and sales become more active.

This paper discusses approaches available to wholesale
suppliers for pricing retail offers either to large groups (or
classes) of consumers or to individual consumers or consum-
er classes. Because we believe that the approach that results
in manageable risks requires the purchase of yxed priced
hedges, and on occasion options, we provide empirical anal-
yses that show how the premiums for these combinations of
products will impact retail price offerings. Our analytical ap-
proach relies on a set of forecasts of future hourly spot prices1
and market-based forward prices that are then combined with
concurrent expected hourly loads to evaluate pricing levels
that minimize cost variance for suppliers, but that explicitly
consider future supply and demand levels. We believe that
these types of analyses will become more common (if they
have not already, given the increased availability of hourly
data) as industry participants engage the more transparent
wholesale markets that are emerging as a result of industry

*Joseph Cavicchi is a Vice President at Lexecon Inc., Cambridge
MA where his work focuses on emerging market structures and
analytical frameworks resulting from the ongoing restructuring of
the U.S. Electricity Industry.

1 See footnotes at end of text.

restructuring.

Our results clearly show that it is possible to use combi-
nations of wholesale electricity products to manage price and
demand risk while offering consumers short- and medium-
term yxed prices. The use of forward market hedges permits
suppliers (and could also permit large users) to levelize their
estimates of cost to offer services by limiting ability to beneyt
from lower future prices and protecting against higher future
prices. In addition, the use of options can provide insurance
against both price and demand risk, although this insurance
comes at a cost that requires careful consideration vis-"-vis
low probability high price or high load migration events. In
all cases these various approaches are actively reducing the
amount of volatility that suppliers (and consumers) face in
the wholesale market. The ynal outcome is limited exposure
to occasional short-term market price spikes.

Although during recent times it may have seemed that
competitive wholesale electricity markets were slow to
provide beneyts, many entities have expended signiycant
efforts to ready themselves to compete in these markets, and
it is only a matter of time before the increased efyciencies
that are resulting will appear in the form of lower prices and
improved service offerings. As market participants enhance
their ability to use wholesale market products and various
bilateral contracts as a means of offering yxed prices to con-
sumers, a mature group of competitors will begin to solidify,
using some of the techniques described in this paper to man-
age the risks associated with selling electricity.

Various Future State Default Service Policy Changes Will In-
crease Demand for Various Fixed-, Longer-, and Shorter-Term
Retail Rates

The increased focus on default service has been noted
in many forums.” In many states the restructuring process
included the provision of electric service to most consumer
classes at rates that were established through regulatory pro-
ceedings. Unless a state envisioned offering retail consumers
rates that were determined by ongoing competitive solicita-
tions, consumers are insulated from wholesale market price
variations.” Behind many of these yxed rates are either long-
term supply contracts between electricity distribution com-
panies and those entities that now own or have built power
plants in the region where load is located, or power plants
that continue to be owned by a corporate entity that has both
regulated and unregulated operating divisions. Throughout
the transition period, wholesale price variation risks have
largely been managed through these contracts and/or plant
ownership.

The impending modiycation of default service pricing
policies will signiycantly impact the retail and wholesale
marketplaces. In many instances, default service pricing
that has been utilized to date did not require that consumers
understand the types of price risk they actually faced given
the invariant rates.’ Heretofore these risks have been falling
on suppliers or distribution companies, although in many
instances back onto consumers through ex post rate adjust-
ments carried out at some date in the future long after the




expenditures were incurred. Depending upon contractual
arrangements between suppliers and distribution companies,
and upon how distribution companiesf transitions were man-
aged by regulators, there are various levels of monies in dis-
pute related to the distribution of this price risk.

As regulators consider modiycations to default service
pricing policies, there is considerable discussion about how
to ensure that consumers see rates that are consistent with
the regulatory goals outlined by various states. Because the
onset of competitive suppliers has varied signiycantly among
rate classes, we see approaches being taken to managing de-
fault service provision that vary along the lines of consumer
class. For example, Massachusetts has recently decided
that larger consumers should have default service rates that
are closely tied to the wholesale markets, while residential
consumers should have available rates that do not change
too often’ Similarly, Maryland has recently completed a
signiycant investigation of the provision of standard offer
service (in Maryland, this is default service) and determined
that competition to supply residential consumers is limited
and that it is in the public interest to provide these consum-
ers with rates based on portfolio procurements of electricity.6
New Jersey has recently adopted descending auction formats
to solicit its default service supplies (basic generation supply)
for its distribution company consumers that are not served by
competitive suppliers. Default service procurement policies
can vary considerably, and given the large number of con-
sumers served on these rates, how suppliers are asked to price
service to these loads will impact the wholesale market and
drive the types of contractual arrangements that are necessary
to manage the risks.

For example, if distribution companies are required to
establish short-term rates for certain consumer classes, then
LSEs will be in the market regularly buying potentially large
quantities of power for delivery in the next month or quarter.
Because prices are much more volatile over shorter versus
longer terms, these rates will be elevated compared to rates
that are levelized over some longer time period. The expecta-
tion is that consumers facing these rates will solicit supplies
from the competitive market in order to manage this price
risk. To the extent this occurs, the wholesale market beneyts
as generation plant owners ultimately see more stable rev-
enues and buyers face more stable prices. Because suppliers
have rarely been asked to provide these sorts of products to
distribution companies, their need will drive the develop-
ment and use of various techniques to meet these uncertain
demands over time.

At the same time there are several states that will act to
stabilize the rates faced by consumer classes that are not ag-
gressively courted by competitive suppliers-7 Currently there
are some default procurement policies that provide limited
rate stability to these smaller consumers while still exposing
them to changes in wholesale priceSv8 while there are some
policies that clearly do not expose these smaller consumers
to wholesale market price variations. As default policies are
reviewed and modiyed to adapt to the end of restructuring
transition periods, an increased demand will be placed upon

retail suppliers to offer various longer-term yxed rate prod-
ucts. The demand for these products will be important to
the underlying health of the generation side of the industry
and will also lead to innovation and creativity in the types
of techniques used to manage the risks associated with these
longer-term products. Although there are currently these
types of longer-term agreements in place between large
generation-owning companies and their afyliate LSEs, when
the regulatory framework begins to shift to further embrace
competition, there will be greater competition to provide
these products.

At the same time, regulators can consider offering con-
sumers who receive default service under rates that have
been historically invariant new rate structures that link us-
age to market-based pricing. Even though these consumersd
demands will be planned for by default service providers, to
the extent they experience rates that engender an interest in
searching for an alternative supplier (e.g., an entity willing
to provide a yxed price over some time frame), their demand
will be registered elsewhere. This risk of consumer migra-
tion can be managed by suppliers as a function of individual
company wholesale market price expectations. In many
instances, consumers may be switching to the same supplier
and paying less as the certainty provided to the supplier will
lead to a lower price, but over a longer time period. There-
fore, it is possible to continue efforts on programs to improve
consumer pricing while at the same time allowing wholesale
markets to mature.

As we continue to adapt to the new institutional struc-
tures that have been put in place to facilitate the provision of
electricity service competitively at both retail and wholesale,
market participants will actively adapt themselves to meet
these new challenges.9 Surely many of the most interesting
arrangements will remain invisible to the outside world, al-
though their complexity has already increased dramatically,
and the means by which contracts are satisyed, and risks are
distributed, will change accordingly. The rest of this paper
focuses on illustrating various approaches that can be utilized
to manage wholesale procurement in order to satisfy yxed
retail rate commitments. Going forward, these types of ap-
proaches, and others, will emerge, as market participants be-
come comfortable with the types of analyses that are required
to manage these risks. It is the management of these risks
that we have asked the competitive market to handle and the
demands placed on suppliers will greatly impact the later
stages of transition. The need for good, efycient contracting
(and institutions that support it) is crucial to the success of
the industry.

Wholesale Procurement Approaches to Satisfy Retail Loads at
Fixed Prices

In this section we empirically examine hedging ap-
proaches for using standard wholesale market electricity
products to provide supplies for delivery at retail. To con-
duct these pricing analyses, we used forecasted locational
marginal prices for various future scenarios (calculated us-
ing a security-constrained dispatch model) in combination




with publicly available electricity forward price data.”” In
adopting this analytical approach, we are recognizing that
yrst, historical market price data for electricity products have
only been widely available and truly market-based for a few
years, and second, that discrete decision-making is more
easily bounded by a scenario analysis that includes various
options. This analysis can be thought of as a branch of a
decision tree where other branches might be to own or build
a resource, procure only on the spot market, or use combina-
tions of physical and ynancial hedges-11

Before adopting this approach, we considered a more
explicit statistical approach, but due to the limited availabil-
ity of historical data it is very difycult to rely on statistical
pricing approaches as a primary means of estimating future
costs to supply various consumer classes.” Additionally, sta-
tistical techniques require that assumptions be made for the
distributions of underlying random variables (most notably
price), and currently there is no general agreement on the
most sgitable distribution assumption for hourly electricity
prices.” By using a structural modeling approach, we are
able to consider location risks, supply disruptions, regula-
tory frameworks, and other important elements of actual
wholesale electricity markets.”* Therefore, we have elected
to rely on structural modeling techniques combined with well
known decision-making approaches that can be effectively
used by businesses”

A major issue of importance in our analysis was the use
of a portfolio of supplies, including various types of hedge
products. Pricing formulations tend to rely on accurate sta-
tistical measures that can then be used to calculate prices that
presumably can be offered without hedging if the statistical
results are accurate. Although hedges and options can in-
crease costs, they provide the type of insurance against major
risks that entities desire when participating in electricity
markets. Using a scenario-based structural approach allows
a straightforward investigation into the potential beneyts that
result when using different purchasing strategies-16 For ex-
ample, when buying hedges for yrm delivery and/or put and
call options, it is possible to calculate the projected costs and
beneyts of these approaches based on expected spot prices
and demands. Although the process is not exhaustive (com-
pared to a Monte Carlo approach), it does provide consider-
able insight into how costs can change under various future
scenarios and permits an analyst to focus on those uncertain-
ties that are the most signiycant from a risk management
perspective. Our analysis focuses on evaluating a spectrum
of costs that could be incurred to serve various demand pat-
terns, given the recognition that some level of insurance is
necessary to account for future uncertainty17

In the following sections, we present various analyses
that use hourly locational marginal price forecasts and for-
ward market data as a means of developing retail price esti-
mates. We provide examples of how wholesale markets can
be exclusively used to supply retail consumers for terms of
between months upwards to three to yve years. We examine
thOJ costs and beneyts of using various hedging scenarios
compared to the alternative of relying exclusively on the

spot market. Our results are reported as expected costs to
serve various retail consumer classes; these values represent
ranges of pricing that could be proposed by a supplier bid-
ding to serve retail loads. New suppliers providing the type
of mid-term, yxed-price products we evaluate will be critical
to the ongoing competitive transformation of the electricity
industry.

Procurement Approaches

The provision of yxed price electricity services can
entail a considerable amount of risk. Because most widely
traded electricity forward products envision the delivery of
yxed blocks of power, we cannot rely on an analytical formu-
lation that envisions a product that cannot be purchased in a
conventional forward contract.”® There are actually a variety
of approaches that can be envisioned for developing pricing
based on available wholesale products, although each has the
potential to under- or over-estimate future supply costs so that
offering a yxed price can, in some instances, be a rather risky
proposition. Below are three approaches that can be used
to resolve this problem. We yrst describe the elements of
the approach that are common across all three examples; we
then describe in greater detail components that are speciyc to
an individual approach. Finally, we present and discuss the
results of the analysis for each approach and compare it with
a no-hedging approach that assumes all purchases are made
at the forecasted hourly spot prices.

Each of the following approaches relies in part on a
so-called overall procurement approach that refers to the
underlying portfolio of supplies that a buyer decides to have
available to serve its consumers. For example, a buyer that
has, or expects to have, the responsibility to serve a set of
consumers over a time frame of a few years will likely elect
to procure various supply products ahead of expected deliv-
ery. For example, an entity might elect to buy 20% of its
expected deliveries for a term of three years in advance, 20%
two years in advance, and 30% one year in advance in order
to provide some cost certainty. Remaining amounts can be
procured using various risk management approaches appli-
cable to purchases made in months, weeks, or days prior to
expected delivery. Various combinations of terms and quan-
tities can be explored within the price and quantity expecta-
tions that a buyer develops (i.e., within each approach there
can be a range of expected costs to meet demand). Estimates
of the costs associated with these various approaches can be
developed, recognizing the risks associated with electricity
procurement. Finally, with any of the approaches there has
to be recognition and inclusion of various additional costs
incurred by a supplier including, but not limited to, transmis-
sion fees (including losses), ancillary services fees, capacity
costs, congestion costs, and overhead and proyt.

Our three examples illustrate how yxed retail prices
could be calculated under different procurement approaches.
Our analyses focus on the state of Massachusetts in the
Northeast and Pennsylvania in the Mid-Atlantic. In the
analyses for each of these states we calculate estimates of
the costs to supply retail service for various consumer classes




under each of the three approaches (these estimates would
form the basis of pricing offers). One approach assumes that
a combination of the spot market and annual forward market
products are used exclusively to procure supplies (limited
hedging); a second approach assumes that additional for-
ward procurements beyond those envisioned in the limited
hedging scenario are made on a monthly or seasonal basis
(a larger portfolio of short- and long-term contracts) in order
to provide additional cost certainty and less reliance on the
spot market; and, a third approach assumes that in addition to
the portfolio of short- and long-term contracts developed for
scenario two, call options are purchased as insurance against
short-term (less than one year in the future) price and load
volatility. The general approach for making these calcula-
tions is described as follows.

First, as we described above, for each approach we make
purchasing assumptions that intend to strike a balance be-
tween forward and spot purchases;.19 In the limited hedging
approach, we assume all purchases are made as a combina-
tion of forward market annual contract purchases and future
hourly spot markets (ISO-New England and PJM Intercon-
nection). For the remaining two approaches, we make por-
tions of the purchases ahead of the delivery time and accord-
ingly reduce exposure to the spot markets. For each approach
we report calculated cost estimates as weighted averages,
although the calculations are made on an hourly and monthly
basis before averaging.

Table 1 shows numerically the considerable difference in
volatility of these price streams. The low volatility products
are those that provide supplies for months and years, while
the high volatility supplies are for short-term delivery such
as day-ahead. Limiting exposure to the high volatilities
while capturing the beneyts available from the lower volatil-
ity products is a key focus of our analysis. Each of the ap-
proaches is described as follows.

Table 1
Daily, Monthly and Annual Volatility within NEPOOL
Forward and Spot Markets

Forward Forward Forward
Spot Market Market Market

Market Year 2001 on- Year 2002 on-Year 2003 on-

Houly Prices  Peak Contract Peak ContractPeak Contract

Daily Volatility ~ 26.11% 1.97% 1.18%  5.21%
Monthly Volatility 128.83 9.04 8.27 23.86
Annual Volatility  444.52 31.18 28.55 82.32

Note: The assumes 250 peak days per year and 21 peak days per month.
Source: NEPOOL and Natsource.

Approach 1: Limited Hedging
Methodology

This approach might be utilized if an entity has the
expectation that future spot market prices will not be very
volatile, or if an entity has a physical hedge available. The
basic idea behind this approach is to determine minimum
expected monthly hourly on-peak and off-peak demands and
make forward purchases to cover these minimums, and then
assume that the balance of the required energy is purchased

from the spot market using expected hourly spot market
prices (i.e., the forecasted location marginal prices). A prac-
tical description of an approach to carry out this calculation
is as follows.

First, we need to select procurement quantities consis-
tent with the approach we are using. We use consumer class
monthly hourly demands developed from historical data to
determine forward purchase amounts that are designed to
avoid the need to sell back supplies during shoulder hours.”
Using this analysis we establish procurement quantities in
megawatts on-peak and off-peak per month. Figure 2 illus-
trates an example of how we identify quantities for this port-
folio approach. The ygure illustrates how forward purchase
quantities for ISO-New Englandds Northeast Massachusetts/
Boston area were determined for the analysis. Based on the
forward market data available during Spring 2003, we de-
termined the minimum yearly hourly demand and assumed
the purchase of a one-year off-peak energy delivery contract
at this level for the years 2003 and 2004. Thereafter we de-
termined the minimum on-peak hourly demand and assumed
the purchase of one-year and two-year forward contracts that
both are at a quantity that splits the yearly minimum on-peak
demand evenly.21 The result is a portfolio of purchases made
at forward market prices that prevailed during Spring 2003.

Figure 2
Limited Hedging Procurement Strategy-Samle Load
Curve and Breakdown of Purchases for a Day
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With assumed forward contract purchases identiyed, we
then use forward contract price data to establish estimates of
costs that will be incurred to carry out these forward purchas-
es. We then calculate average total energy costs to serve the
projected consumer class hourly demands using appropriate
combinations of forward contract and forecasted locational
marginal spot prices as applicable by yealr.z2 Finally we add
1.5 cents/lKWh for other additional costs such as ancillary
services, transmission, capacity, and overhead and proyt that
need to be added to the energy price to determine a complete
estimate of the cost to serve.

Results

The results of the calculations are shown on monthly
and annual bases in Tables 2-4. The results presented are




Table 2A
Forecast Monthly Electricity Cost Using Various
Procurement Strategies to Meet Retail Demand

Massachusetts-Boston Region
Procurement Cost and Range (cents per KWH)*
(range in parenthesis)

Consumer
Class/ No Limited Intermediate ~ Aggressive
Month Hedging Hedging Hedging Hedging
Residential
Jul-03 5.88-7.26 5.63-6.36 6.36-6.50 6.45-6.62
(1.37) 0.72) 0.14) 0.17)
Aug-03 6.56-8.13 5.98-6.86- 6.35-6.63 6.46-6.66
(1.57) (0.89) (0.28) 0.2)
Sep-03 5.25-5.88 5.20-5.46 5.37-5.52 5.36-5.51
(0.63) (0.26) (0.15) (0.15)
Jan-04 4.40-5.83 4.88-5.76 5.72-6.03 5.72-6.03
(1.42) (0.88) (0.31) (0.31)
Feb-04 4.19-5.47 4.75-5.52 5.69-5.87 5.65-5.85
(1.28) 0.77) (0.19) 0.21)
Large C&l
Jul-03 5.76-7.07 5.42-5.92 5.86-5.99 5.99-6.14
(1.31) (0.5) (0.13) (0.15)
Aug-03 6.41-7.89 5.68-6.32 5.93-6.19 6.05-6.24
(1.48) (0.64) (0.26) (0.19)
Sep-03 5.16-5.75 5.11-5.28 5.19-5.32 5.18-5.31
(0.59) (0.18) (0.12) (0.13)
Jan-04 4.33-5.64 5.08-5.59 5.59-5.78 5.53-5.76
(1.32) (0.51) (0.19) (0.23)
Feb-04 4.13-5.32 5.02-5.45 5.55-5.69 5.49-5.66
(1.19) (0.43) (0.13) (0.16)
Medium C&l
Jul-03 5.99-7.53 5.72-6.52 6.47-6.64 6.65-6.83
(1.53) 0.8) 0.17) 0.17)
Aug-03 6.69-8.37 6.06-6.99 6.44-6.75 6.59-6.81
(1.68) (0.94) (0.31) 0.22)
Sep-03 5.33-5.98 5.27-5.57 5.49-5.63 5.48-5.63
(0.65) (0.29) 0.14) (0.15)
Jan-04 4.42-5.84 5.00-5.75 5.82-6.04 5.74-6.01
(1.42) (0.75) 0.22) 0.27)
Feb-04 4.20-5.49 4.88-5.56 5.78-5.92 5.70-5.88
(1.29) (0.68) (0.14) (0.18)
Small C&l
July-03 5.80-7.14 5.60-6.39 6.27-6.49 6.46-6.62
(1.34) 0.8) (0.22) (0.16)
Aug-03 6.43-7.93 5.95-6.88 6.32-6.62 6.41-6.66
(1.49) (0.93) 0.3) (0.25)
Sep-03 5.13-5.72 5.09-5.39 5.27-5.44 5.27-5.44
(0.59) 0.3) (0.16) (0.16)
Jan-04 4.32-5.63 4.80-5.60 5.54-5.86 6.14-6.42
(1.32) 0.8) (0.32) (0.28)
Feb-04 4.12-5.30 4.70-5.39 5.48-5.69 5.53-5.72
(1.18) (0.68) (0.21) (0.18)

*Cost range results from evaluating future procurement costs using yve
forecast scenarios for hourly electricity prices. The values shown are the
calculated energy cost plus a 1.5 cent cost adder that is used to account for
additional costs such as ancillary services, transmission (to utility boundary)
capacity, overhead and proyt.

Table 2B
Forecast Monthly Electricity Cost Using Various
Procurement Strategies to Meet Retail Demand

Pennsylvania-Central East Region
Procurement Cost and Range (cents per KWH)*
(range in parenthesis)

Consumer
Class/ No Limited Intermediate  Aggressive
Month Hedging Hedging Hedging Hedging
Residential
July-03 5.94-7.38 5.48-6.20 5.91-6.07 6.04-6.19
(1.44) (0.72) (0.16) (0.14)
Aug-03 6.61-8.22 5.8-6.65 5.94-6.24 6.05-6.29
(1.61) (0.85) 0.3) (0.24)
Sep-03 5.26-5.90 4.97-521 5.05-5.20 5.04-5.20
(0.64) (0.23) (0.14) (0.15)
Jan-04 4.39-5.79 4.63-5.56 5.08-5.51 5.95-6.34
(1.9) (0.94) (0.43) (0.39)
Feb-04 4.18-5.44 4.50-5.29 5.05-5.30 5.94-6.17
(1.26) (0.8) (0.25) (0.23)
Large C&l
Jul-03 5.74-7.03 5.16-5.65 5.45-5.58 5.55-5.69
(1.29) (0.48) (0.13) (0.14)
Aug-03 6.37-7.82 5.41-6.00 5.52-5.79 5.60-5.82
(1.45) (0.59) (0.28) (0.22)
Sep-03 5.15-5.74 4.82-4.99 4.87-5.00 4.85-5.00
(0.59) 0.17) (0.13) (0.14)
Jan-04 4.33-5.66 4.81-5.21 5.03-5.20 5.00-5.20
(1.33) (0.39) (0.16) (0.19)
Feb-04 4.13-5.33 4.72-5.08 5.01-5.12 4.95-5.11
(1.2) (0.36) (0.12) (0.16))
Medium C&l
Jul-03 5.80-7.15 5.22-5.79 5.52-5.70 5.69-5.84
(1.34) (0.57) (0.18) (0.15)
Aug-03 6.46-7.96 5.52-6.24 5.63-6.94 5.77-6.00
(1.51) (0.72) (0.31) (0.22)
Sep-03 5.20-5.80 4.87-5.08 4.93-5.06 4.93-5.06
(0.61) (0.21) (0.13) (0.13)
Jan-04 4.36-5.72 4.80-5.30 5.06-5.29 5.09-5.29
(1.36) (0.5) (0.23) 0.2)
Feb-04 4.15-5.38 4.67-5.15 5.02-5.18 5.77-5.92
(1.23) (0.48) (0.16) (0.15)
Small C&l
Jul-03 5.91-7.36 5.41-6.14 5.81-6.03 6.03-6.18
(1.45) (0.73) 0.21) (0.15)
Aug-03 6.61-8.23 5.75-6.63 5.90-6.22 6.06-6.29
(1.62) (0.88) (0.32) (0.23)
Sep-03 5.27-5.90 4.97-5.23 5.06-5.19 5.06-5.19
(0.63) (0.26) (0.13) (0.14)
Jan-04 4.38-5.77 4.72-5.43 5.11-5.41 5.92-6.21
(1.39) (0.71) 0.3) 0.3)
Feb-04 4.18-5.44 4.60-5.25 5.08-5.28 5.99-6.21
(1.26) (0.65) 0.2) (0.21)

*Cost range results from evaluating future procurement costs using yve
forecast scenarios for hourly electricity prices. The values shown are the
calculated energy cost plus a 1.5 cent cost adder that is used to account for
additional costs such as ancillary services, transmission (to utility boundary)
capacity, overhead and proyt.

for a representative utility distribution company in each
state examined. In the case of Massachusetts, the analysis
is focused on the Boston region, while in Pennsylvania, the
focus is the central-eastern region of the state. The results
show the estimated future costs to meet the demands of four
consumer classes (residential, and large, medium, and small

commercial and industrial) for various months, and on an
annualized basis, using the three different procurement ap-
proaches described above to manage risk. The case where all
supplies are assumed purchased on the hourly spot market is
also shown to illustrate the beneyts of hedging. The resultant
values can be thought of as the price level, or range of price




levels, that an entity would charge to provide service to a
particular consumer class. Tables 2A-B depict the monthly
results of the analysis for those months where we assumed
hedges would be purchased. Table 3 shows similar results,
although they are presented on an annualized basis. All the
results shown in Tables 2A-B and 3 are the estimated range
of monthly and annual costs that result from using yve dif-
ferent hourly spot price forecasts to make the calculations.”
Finally, Table 4 shows the same results for a single price fore-
cast where we test the impact on the results of introducing
30 $500/MWh spikes during the months of July and August.
Most importantly, the results show how the procurement ap-
proaches impact price range and level and reveal the premi-
ums associated with insuring against spot market volatility.

Table 3
Forecast Monthly Electricity Cost Using Various
Procurement Strategies to Meet Retail Demand
July 2003 - June 2004

Massachusetts - Boston Region
Procurement Cost and Range (cents per KWH)*
(range in parenthesis)

Consumer  No Limited Intermediate  Aggressive
Class  Hedging Hedging Hedging Hedging
Residential ~ 4.84-5.92 5.10-5.67 5.37-5.73 5.38-5.73
(1.08) (0.58) (0.36) (0.35)
Large C&l 4.81-5.81 5.16-5.51 5.32-5.54 5.33-5.55
(1) (0.35) (0.22) (0.22)
Medium C&I 4.94-6.05 5.20-5.76 5.46-5.80 5.47-5.80
(1.11) (0.56) (0.34) (0.33)
Small C&l 4.79-5.79 5.02-5.59 5.27-5.63 5.40-5.73
(1) (0.57) (0.36) (0.33)

Pennsylvania-Central East Region
Procurement Cost and Range (cents per KWH)*
(range in parenthesis)

Consumer No Limited Intermediate  Aggressive
Class  Hedging Hedging Hedging Hedging
Residential ~ 4.83-5.92 4.86-5.45 5.01-5.39 5.50-5.86
(1.09) (0.59) (0.38) (0.35)

Large C&l  4.81-5.80 4.84-5.16 4.92-5.14 4.93-5.15
(0.99) (0.32) (0.22) (0.23)

Medium C&I 4.85-5.88 4.87-5.27 4.96-5.23 5.13-5.37
(1.03) 0.4) (0.27) (0.24)

Small C&l 4.91-5.98 4.91-5.43 5.04-5.38 5.40-5.70
(1.08) (0.52) (0.34) 0.3)

*Cost range results from evaluating future procurement costs using yve
forecast scenarios for hourly electricity prices. The values shown are the
calculated energy cost plus a 1.5 cent cost adder that is used to account for
additional costs such as ancillary services, transmission (to utility boundary)
capacity, overhead and proyt.

In the case of the limited hedging strategy we imme-
diately observe the signiycant reduction in the estimated
range of costs that would be incurred when serving the
different consumer classes. In particular we see that just
simply buying a portion of the expected required supply in
annual contracts leads to a substantial reduction in the risk
of cost variance. For example, Tables 2 and 3 show that the
range of estimated costs decreases by nearly 50% (or more)
on both a monthly and an annual basis. Results in Tables
2A-B show how substantial additional beneyts occur in the
summer months, when not only is the range of cost much
lower, but both the low and high cost estimates are reduced,

showing the beneyt of making long-term purchases where
pricing is much less volatile. Tables 2A-B also show how the
beneyts of the annual contracts are less prominent in winter
months, when low side costs increase and high side costs do
not decrease as much when compared to the summer months.
Table 3 shows how the results change when we consider an-
nualized values. Here we consistently see that the low-end
cost estimates increase, while the high-end values continue
to decrease. Of particular interest in these results is how the
low-end increases are higher for Massachusetts when com-
pared to Pennsylvania.
Table 4
Forecast Monthly Electricity Cost Using Various
Procurement Strategies to Meet Retail Demand
Price Spike Case

Massachusetts - Boston Region
Procurement Cost (cents per KWH)

Consumer No Limited Intermediate  Aggressive
Class/Mo. Hedging Hedging Hedging Hedging
Residential
July-03 7.84 6.72 6.56 6.54
Aug-03 8.75 7.26 6.74 6.68
Jul03-Jun04  6.02 5.74 5.75 5.74
LargeC & |
Jul-03 7.63 6.19 6.10 6.07
Aug-03 8.46 6.63 6.30 6.24
Jul03-Jun04  5.92 5.56 5.56 5.54
Medium C & |
Jul-03 8.21 6.95 6.78 6.74
Aug-03 9.03 7.41 6.87 6.81
Jul03-Jun04  6.17 5.83 5.83 5.81
SmallC &I
Jul-03 7.71 6.78 6.63 6.59
Aug-03 8.49 7.26 6.72 6.67
Jul03-Jun04  5.89 5.66 5.65 5.73
Pennsylvania-Central East Region
Procurement Cost (cents per KWH)
Consumer No Limited Intermediate  Aggressive
Class/Mo. Hedging Hedging Hedging Hedging
Residential
Jul-03 8.00 6.58 6.20 6.17
Aug-03 8.86 7.05 6.36 6.31
Jul03-Jun04  6.02 551 5.42 5.83
LargeC & |
Jul-03 7.58 5.91 5.68 5.66
Aug-03 8.38 6.28 5.87 5.83
Jul03-Jun04  5.90 5.21 5.15 5.14
Medium C & |
Jul-03 7.72 6.09 5.83 5.79
Aug-03 8.54 6.57 6.08 6.02
Jul03-Jun04  5.98 5.33 5.25 5.37
SmallC &I
Jul-03 7.99 6.53 6.18 6.14
Aug-03 8.86 7.04 6.38 6.31
Jul03-Jun04  6.10 5.51 541 5.69

*The values shown are the calculated energy cost plus a 1.5 cent cost adder
that is used to account for additional costs such as ancillary services, trans-
mission (to utility boundary) capacity, overhead and proyt.




Additionally the results reveal the variation in costs to
serve different consumer classes. The beneyts of serving
load shapes associated with larger customers are notice-
abled consumers with load shapes that permit hedging strat-
egies to be highly effective provide greater price reductions.
Consumer classes that see less beneyts from the hedging
strategies we examinedd residential and small commercial
and industriald might call for more reyned hedging ap-
proaches. The structure of the analysis permits additional
research into how best to serve individual and combinations
of consumer classes.

Finally, comparing the results from Tables 2A-B and 3
with those of Table 4 provides some insight into the esti-
mated costs of protecting against 30 price spikes.25 Here we
see how limited hedging signiycantly reduces cost exposure
in the summer months where we simulated the price spikes.
Although limited hedging provides protection, a comparison
of these tables clearly reveals that price spikes drive up es-
timated costs considerably when compared to the results ob-
tained using the yve hourly price forecasts. This is because
in the less-hedged strategies, there are procurements made at
the higher price spike levels that are eliminated as hedges are
put in place. But the added hedges result in losses in lower
load hours due to selling back excess power that offsets some
of the gains of the hedges.26 This emphasizes the importance
of carefully considering how likely wholesale market price
spikes are in various spot markets. To the extent they are
likely, procurement strategy can be altered accordingly, as
we discuss below.

Approach 2: Intermediate Hedging
Methodology

This approach utilizes a portion of the limited hedging
approach, but does not assume that all required energy above
a certain minimum amount is purchased through the spot
market. Instead a portion of the expected hourly demand
above monthly minimum on-peak demands is purchased
for future delivery, recognizing that some of the quantity
purchased will not be needed in certain hours and will there-
fore need to be sold in the wholesale market on the day of
delivery.27 To achieve the envisioned hedging requires the use
of more in-depth analytical techniques. The following addi-
tional analysis beyond that described in the limited hedging
approach is required to execute this strategy.

Using our forecast scenarios of hourly spot prices, we
developed an analysis that examines the costs and beneyts
of purchasing various yxed-price forward market on-peak
hedges. We determined the point where monthly quantity
hedged would provide both downside and upside protec-
tion that are approximately equal given future expected spot
prices. The result of this particular portion of the analysis is
the identiycation of a quantity of electricity that is purchased
for yrm delivery. For example, Figure 3 shows the results
for the month of July 2003, where we selected a hedge
purchase quantity of 725 MW for the large commercial and
industrial classes. The ygure depicts estimates of the costs

to serve these consumers for the month of July using yve
expectations of future spot prices and incorporating various
combinations of hedges and spot market purchases against
quantities of yrm hedges purchased. The ygure includes both
the annual hedges described in the limited-hedging approach
(depicted to the left of the vertical line) and a representation
of the change in estimated procurement costs as yrm hedges
are added for the month.
Figure 3
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Selection of Monthly Hedge Quantites

The selected hedge quantity is the amount where the
increase in costs associated with the need to sell back por-
tions of the hedge that are not needed in the spot market are
approximately equal to the beneyts provided by the hedge
as a means of price protection. This balance point is shown
on Figure 3 as the area where the lines intersect with one
another.”® This is the point where, given these different ex-
pectations of future spot prices, estimated costs are roughly
equalized at the shown hedge quantity. We then evaluated
these hedge purchases for all applicable months with ex-
pected hourly on-peak spot prices and calculated an expected
overall cost of energy for various future hourly price fore-
casts. We then add any remaining costs as described in the
limited hedging approach.

Results

Tables 2-4 also show the results for the intermediate
hedging approach. Once again the intermediate hedging
results clearly show how the range of expected costs narrow
compared to a spot market-only strategy; the results also
show that the range also narrows considerably when com-
pared to the limited-hedging approach. The compressed cost
range we observe is lowering the expected variance in cash
pow that a company faces when serving these time-variant
demands. Unfortunately, this more narrow range comes at a
costd the low-end cost estimates are signiycantly higher than
those we observe in the case of limited hedging. In effect, we
are starting to see a cost premium associated with hedging;
as with more yrm hedgesd purchased on a monthly basis
where volatility is higherd we are giving up opportunities to
purchase power on the spot market when prices are low in ex-
change for having yxed cost supplies available when the spot
market prices are high. The result is substantial protection
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