NRRI-85-15

NATURAL GAS RATE DESIGN
AND TRANSPORTATION POLICY UNDER
DEREGULATION AND MARKET UNCERTAINTY

J. Stephen Henderson
Senior Institute Economist

Jean-Michel Guldmann
Associate Professor of City and Regional Planning

Ross C. Hemphill
Graduate Research Associate

Kyubang Lee
Graduate Research Associate

THE NATIONAL REGULATORY RESEARCH INSTITUTE
1080 Carmack Road
Columbus, Ohio 43210

January 1986

This report was prepared by The National Regulatory Research Institute
(NRRI) with funding provided by participating member commissions of
the National Association of Regulatory Utility Commissioners (NARUC).
The views and opinions of the authors do not necessarily state or
reflect the views, opinions, or policies of the NRRI, the NARUC, or
NARUC member commissions.






EXECUTIVE SUMMARY

The natural gas industry in the United States today, while not in
crisis, stands at an important crossroad. The direction of its future
evolution is not yet clear, but important changes in its organization
seem likely. The industry is at the beginning of partial decontrol of
wellhead prices, has suffered through two years of an unexpected drop
in demand, is yielding to pressures to renegotiate supply contracts,
has witnessed the emergence of a spot market, and is being exhorted to
of fer unbundled transportation, storage, and brokerage services on a
nondiscriminatory basis. Although the major regulatory reforms are
occurring at the federal level, state public utility commissions (PUCs)
are active participants in the process, both separately and as part of
the National Association of Regulatory Utility Commissioners. To
agssist the gtate PUCs in these matters, the National Regulatory
Research Institute (NRRI) was asked by its Board of Directors to study
natural gas design issues in the context of the greater market uncer-
tainty that is likely to accompany the current reforms. This report
addresses these rate design issues in particular and in addition dis-
cusses gas transportation policy, a topic that has gained considerable
importance since the inception of this research.

The natural gas market is currently in a condition of disequi-
librium. The recession of the U.S. economy in the early 1980s, the
reduction in the world price of oil, competition from Canadian and
Mexican imports, and the advent of a spot market have placed signif-
icant downward pressure on prices, which remain above market—clearing
levels. Consequently, there are producers whose wells are not fully
utilized and who would be willing to sell gas at a favorable price, but
may not be able to arrange to have the gas transported to a potential
end user. Since 1983 the Federal Energy Regulatory Commission (FERC)
has issued a series of innovative rules and reforms intended to
facilitate the interstate transportation of gas. The FERC Notice of
Proposed Rulemaking (RM 85-1-000) and its Final Order 436 are the most
recent policy developments. In the final order, interstate pipeline
companies are given the option of accepting a self-implementing
authority to transport gas for all users on a nondiscriminatory basis.

These current regulatory and market conditions are important
matters as state commissioners begin to consider transportation pro-
grams and tariff structures that are appropriate to the new circum-—
stances. In addition to current conditions, regulators may wish also
to consider fundamental factors that govern the efficiency of long-term
contractual arrangements. The large scale fixed investments that are
very specialized and embedded in pipelines, combined with a fairly high
degree of uncertainty and infrequency of transactions, suggest that
complex, long—term contracts for gas supply are likely to remain an
important part of an efficient gas market. The spot market is quite
likely to endure, but its role is likely to be less important in the
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future after the market has regained its equilibrium. Contract
carriage, on a nondiscriminatory basis, would facilitate this market
adjustment process. Hence, the current need for transportation pro-
grams is mostly due to a disequilibrium in which cheap gas supplies
cannot be brought to market. Once a transportation program is erected,
the market transactions could take place, prices could be brought into
equilibrium, and the original need for the transportation program would
be much reduced. The eventual industry structure is likely to involve
long-term contracts with the interstate pipeline companies maintaining
a major role in the marketing and brokerage of gas. A small, but
viable spot market and contract carriage business would be important
elements of a competitively configured industry.

Besides transportation issues, state commissions are interested in
rate designs, not only at the retail level, but also at the pipeline
supplier level since these become the basis for retaill prices. Pipe-
line rate structures strongly influence the competitive pressure on in-
dustrial rates, in particular, and in the extreme can create industrial
customer interest in bypassing the local distributor in favor of a
direct connection to an interstate pipeline supplier. Accordingly, the
NRRI analysis includes an evaluation of fixed-variable rate designs
(mostly important in the context of FERC oversight of interstate pipe-
line tariffs), as well as a quantitative study of retail prices based
on an NRRI simulation model of a gas distributor. An important conclu-
sion of this research 1is that natural gas pricing would be improved by
unbundled, time-of-use rates for separate services such as the gas com-
modity itself, its transportation, and its storage. Such rates would
be based on cost—of-service principles and would be available to all
users on a nondiscriminatory basis. This industry has never adopted
time-of-use pricing, despite a peak-responsiblity type of justification
for the traditional centerpiece of pipeline rate structures——the demand
charge.

Because fixed costs exist, some price discrimination may be war-—
ranted as a way to recover the revenue requirement and possibly as a
way to improve the aggregate economic well-being of all customers.

Such price disrimination has natural limits which, if violated, tend to
induce a death spiral in any market where an attempt is made to recover
an excessive amount of these fixed costs. 1In most cases, such limits
do not constrain the regulator in practice, since the regulatory pro-
cess most likely produces a compromise set of prices that falls within
the extremes at which such instability would be induced. Nonetheless,
there is a close relationship, not previously developed in the liter-
ature, between market instability, fixed cost recovery, and unre-
stricted monopoly pricing. Regulators may find this relationship help-
ful in evaluating such claims as "Preferential low prices for one cus-
tomer group can actually reduce prices for the remaining customers
also.” The circumstances under which such no-loser price discrimina-
tion is possible are quite limited. Indeed, a price must exceed that
which an unrestricted monopolist would charge (which turns out to be a
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price so high as to induce a death spiral) before reducing it has the
favorable byproduct of also allowing the prices paid by others to be
reduced, while keeping constant the regulated company's profits.

It is important to mnote that the argument concerning these limits
to price discrimination is equally applicable to any of the unbundled
services that might be offered by a gas distributor or pipeline.

Hence, price discrimination is not an issue solely for full-service gas
suppliers who can load the fixed costs of the embedded pipeline onto
the single commodity price paid by users for a combination of services.
It also pertains to companies that offer separate services at unbundled
prices, each of which is limited by the maximum price at which insta-
bility occurs.

Three capacity conserving rate designs are potentially important
in both pipeline and distributor tariffs: time-of-use rates, inter-
ruptible rates, and demand charges. For each of these, economic effi-
ciency principles suggest pricing rules that have the effect of sharing
capacity costs among all users. The Seaboard and United formulas are
consistent with such a generally stated sharing idea. The fixed-
variable type of rate design advocated by many pipelines and large in-
dustrial customers, by contrast, collects very little fixed costs from
interruptible customers who do not pay the demand charge.

The principal virtue of currently configured demand charges is to
reduce the financial risk of the pipeline company. Such risk reduction
has merit. Nonetheless, little or no empirical evidence is available
about the magnitude of this reduction, which needs to be compared to
the risk which is shifted forward to distributors and from there
shifted to captive retail customers by state commission pricing pol-
icies. Careful empirical study is needed to determine whether overall
social risk is reduced by fixed-variable rate designs. This overall
risk reduction benefit, in turn, needs to be compared with the eco-
nomic efficiency gains that could be achieved with alternative
capacity-conserving rate designs.

The presence of interruptible customers in a distributor's service
area can be important to other, firm customers in times of greater
uncertainty. Much of this advantage to firm users, however, is due to
the reductions of minimum purchase penalties in pipeline-distributor
contracts that are made possible by the addition of interruptible
users. From the narrow focus of the gas distributor, such minimum pur-
chase requirements are inherently inefficient as evidenced by the
optimum, but clearly second-best, dispatching sequence in which the
most expensive gas should be taken first, up to the specified minimums.
This is a socially perverse order in which to use the nation's natural
resources. This distortion to social well-being is justified only if
such minimum purchase requirements reduce the financial risk of the
pipeline company substantially. The resulting decline in the pipe-
line's cost of capital must be sufficiently large to offset the



misallocation that is induced in the distributor's supply planning and
dispatching processes before the conclusion can be drawn that minimum
purchase requirements improve overall economic efficiency.

One regulatory option in times of greater uncertainty is to econo-—
mize by reducing the quality of service. In this study, service relia-
bility is the major indicator of service quality. A reduction in
planned reliability, from a curtailment rate of 1 percent to that of 5
percent, can enable a distributor to significantly reduce maximum con-
tract delivery rates. Hence, degrading service reliability is a viable
alternate as a response to greater uncertainty. Whether such an action
would be wise social policy has not been addressed in this analysis.
The optimum provision of public utility capacity is a subtle matter
that requires estimation of the value that consumers attach to high
quality service. The purpose here is merely to note that the capacity
savings associated with a reliability reduction are not trivial and
could become part of a commission's regulatory deliberations as a way

of dealing with the increased uncertainty facing the natural gas
industry.
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FOREWORD

The facts of "deregulation and market uncertainty”--phrasing in
the title of this study-—-are increasingly found throughout the trans-—
port and utility sectors. Surely these phenomena characterize the cur-—
rent state of the natural gas industry. This report is intended to
help regulators as they consider transportation policies and tariff
structures that are appropriate to the new circumstances.

I commend it to you in this light.
Douglas N. Jones
Director

Columbus, Ohio
January 14, 1986
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CHAPTER 1

INTRODUCTION

The natural gas industry in the United States is currently being
reshaped by economic circumstances and regulatory reform. It is en-
countering new rules, new forms of competition, and more need for flex-
ibility than ever before in its history. Long accepted contractual
arrangements are yielding to pressures to renegotiate the terms of
supply including price, length of contract, take-or-pay provisions, and
transportation services. Industry spokesmen suggest that unbundling
transportation, storage, brokerage and other services may be in the
self interests of pipeline companies, both local and interstate. State
public utilities commission (PUC) regulation of gas distribution com-
panies is likely to be affected profoundly. Although the major regula-
tory reforms are now (and likely to be in the future) at the federal
level, state commissions are active participants in this process both
separately and as part of the National Association of Regulatory
Utility Commissioners (NARUC). To assist the state PUCs in these mat-
ters, The National Regulatory Research Institute (NRRI) has been di-
rected by its board to study and report on natural gas rate design
issues in the context of the current reforms. This report is intended
to address such rate design policies in general, including transporta-
tion rules and policies,

This research is reported in four, interrelated parts. The first
is a review of the current status of the natural gas market which
appears in chapter 2. Supply and demand conditions are summarized,
along with a review of the trend of regulatory reform, particularly at
the Federal Energy Regulatory Commission (FERC). At the time that the
NRRI Board of Directors instituted this project, natural gas rate de-

sign during a period of wellhead price decontrol was the intended



focus. Since then, market conditions and FERC rulemaking have placed
gas transportation issues at the forefront of the policy agenda, both
at the federal and state commission levels. This research project was
not directed at these specific transportation issues. Nonetheless,
these policy matters are sufficiently important to state commissions to
be reported here in at least a preliminary fashion. The background to
this discussion is in the second and third sections of chapter 2., The
first of these describes the recent decisions and directions of the
FERC. This begins with an analysis of the FERC minimum bill rule,
which is important in the subsequent quantitative work in chapters 5
and 6, and ends with a summary of the recent Final Order 436.

The last section in chapter 2 addresses trends in gas regulation
at the state commission level. The NRRI surveyed 16 states in early
1985 regarding interruptible rates, flexible pricing, special marketing
programs, and gas-on-gas competition within each state's jurisdiction.
The responses are summarized in chapter 2, and a more extensive anal-
ysis is contained in appendix C.

The second part of this research is a discussion and analysis of
rate design issues in the natural gas industry today. This is not con-
fined to state commission jurisdiction over retail rates. Included
also is an analysis of fixed-variable rate designs which are important
mostly in the context of the FERC oversight of interstate pipeline
tariffs. State commissions are vitally interested in pipeline rate de-
sign, since such rates become the basis for retail prices. Also, pipe-
line rate designs strongly influence the competitive pressure on indus-
trial rates, in particular, and in the extreme could become the source
of industrial customer interest in bypassing the local distributor in
favor of a direct connection to an interstate pipeline supplier. Var-
ious economic efficiency perspectives on fixed-variable rate designs
are analyzed in chapter 3. The chapter concludes with a discussison of
a relationship between price discrimination and market instability that
is important to regulatory practice and which has not been developed in

the literature to date,



The third part of this report is a discussion of the policy issues
regarding the transportation of natural gas. Chapter 4 summarizes both
long—-and short-term considerations that may be of interest to state
commissions. The long—~term perspective is presented in the context of
Oliver Williamson's framework for understanding the transaction costs
of contracts. The major arguments for and against specific transporta-
tion proposals are analyzed within this framework.

The fourth part of this research is reported in chapters 5 and 6.
The NRRI developed a computer simulation model to investigate natural
gas rate design and supply mix questions in the context of demand un-
certainty. The approach is to formulate a gas distributor's problem of
choosing a least-cost mix of gas supplies as a chance-constrained pro-
gram. The random nature of demand is made explicit by a Monte-Carlo
simulation of the optimum dispatching sequence of the selected set of
gas supply contracts. The average gas prices that emerge from the
actual dispatching are compared to those used in the long-term, plan-
ning stage of selecting gas suppliers. The entire numerical procedure
is repeated until an equilibrium is achieved between the long— and
short-term optimization problems. This model design allows the analyst
to study such matters as minimum purchase requirements and the curtail-
ment of occasional excess demand, issues which are analytically in-
tractable. A technical description of this optimization model is given
in chapter 5.

The model has been used to study a variety of regulatory policies
and demand conditions. The results of these numerical exercises are

summarized in chapter 6. A brief summary of this research constitutes

chapter 7.






CHAPTER 2
CURRENT STATUS OF THE NATURAL GAS MARKET

A variety of factors have combined in recent years to create fun-
damental changes in the operation of the national market for natural
gas. Chief among these has been the partial decontrol of most wellhead
prices, a reduction in the world price of oil, increased competition
from Canadian and Mexican imports, the advent of a spot market in
natural gas, and regulatory changes, particularly at the federal level,
that encourage competitign by facilitating contract carriage programs.
Since this report deals with rate design issues under greater uncer-
tainty, it is useful to frame the discussion in terms of current market
conditions. These are briefly reviewed in the first section of this
chapter. The second section contains a discussion of regulatory trends
at the federal level that focuses on the most recent development, the
FERC Notice of Proposed Rulemaking (RM 85-1-000) and the Final Order
436 issued on October 9, 1985. The third section of this chapter

addresses regulatory trends at the state commission level.

Natural Gas Supply and Demand

Much of the current turmoil in the natural gas industry has to do
with the changes in transportation programs. These transportation
issues, which are discussed later in this chapter and analyzed in
chapter 4, derive much of their importance from recent U.S. supply and
demand conditions. The current disequilibrium in the national gas
market serves as a backdrop against which rate design and transporta-
tion policy must be viewed. For this reason, a brief review of natural

gas market conditions is a useful prelude to the remaining discussion.



This section summarizes a more in-depth review that interested readers
can find in appendix A of this report.

The nationwide demand for natural gas declined in every year from
1980 to 1983, in large part due to the U.S. economic recession. Within
this overall trend, two kinds of consumption patterns can be distin-
guished. First, the residential and commercial sectors can be combined
and described as classes for which consumption peaked in 1979 and then
gradually declined until 1983, although the decline was not steady.

For each, demand dropped by about 9 percent during this time. Although
demand of both sectors has recovered some since 1983, 1979 usage levels
have not yet been reached. Part of this demand decline can be attrib-
uted to the recession and part to price-—induced conservation. Demand
in these sectors tends to be somewhat insensitive to price; however,
the price increases during the early 1980s were large enough to induce
a noticeable usage reduction, nonetheless.

A second consumption pattern is discernible for the industrial and
electric utility sectors. The economic recession affected the users in
these groups more severely. By 1983 the demand of each had declined by
about 20 percent from the 1980 level. Users in these two groups are
relatively sensitive to price and consequently, part of the usage drop
can be explained by the price increases during this period.

Whether caused by the recession or retail price increases, how-
ever, the outcome was a significant reduction in gas demand in the
early 1980s. The other half of the natural gas market, that is,
supply, remained relatively stable during this same period. Wellhead
prices, for the most part, were increasing or stable, which created
sufficient drilling incentives that total reserves remained more or
less constant. Consequently, the capacity to deliver gas from existing
reserves exceeded demand causing some gas wells to be shut in. This
excess deliverability is expected by the U.S. Department of Energy to

last until the late 1980s or early 1990s.1

lsee appendix A for further discussion.
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The importation of natural gas will be a major factor influencing
U.S. markets both in the near term and for many years. Although Mexico
and Algeria export natural gas to the U.S., Canada is, by far, our
largest foreign supplier. Canadian gas is currently about 90 percent
of all imports. The Canadian government changed its export policy in
November 1984 to allow Canadian suppliers to compete more effectively
in U.S. markets. Although the policy change at that time relaxed the
rules, exporters still had to meet seven conditions (discussed in
appendix A) before a negotiated contract would be accepted by the
government. These were still restrictive, although less so than the
preceding rules. These rules have been liberalized even further in
October 1985. 1In particular, the previous pricing floor, which had
been the Toronto city gate price, has been replaced by pricing bench-
marks in the area adjacent to the export point. Also, a condition that
had prevented Canadian suppliers from undercutting the price of alter-
native fuels has been dropped. Canadian gas is likely to become even
more competitive in light of these new rules.

The prices that are likely to emerge from the interaction of
supply and demand are routinely forecasted by the U.S. Department of
Energy (DOE), DRI, Inc., and others. Some of these are reviewed in
appendix A. DOE expects demand to expand in all energy markets in the
near future. World demand for oil is likely to remain stable during
the 1980s but expand in the 1990s, in the DOE view. The current dereg-
ulation of the natural gas industry is expected to make gas competitive
with alternative fuels for the remainder of this century. Because of
these predictions, DOE forecasts the price of natural gas to remain
stable during the 1980s and then increase in response to rising oil

prices.

Federal Regulatory Trends

Many factors contribute to the level of uncertainty in the natural
gas industry. But, as with any market transition to a deregulated en-

vironment, much depends on the role played by the commissions involved.



The post-NGPA years have been a time of decisions and actions for the
FERC as well as other commissions with jurisdiction over natural gas
sales. If any one factor can be singled out as the most influential in
determining the future state of the natural gas industry, it is the role
played by the FERC. The actions taken by this federal agency during the
coming months will affect the ease with which the transition process
occurs. The path of deregulation in this industry will be influenced if
not determined by decisions of the FERC. It is important for state
commissions to monitor closely the steps taken by the FERC during the
remaining phases of natural gas deregulation.

This section reviews some of the basic transitions that have
occurred in the recent past, and the role the FERC has played in these
processes. The discussion begins with recent changes to minimum bill
regulations where the FERC has ruled, in essence, that variable costs
must be eliminated from natural gas pipeline minimum bills. Next, the
advent of special marketing programs and spot markets is briefly
reviewed. The section concludes with a discussion of the recent FERC's
Notice of Proposed Rulemaking, and the Final Rule 436 which will shape

the natural gas market restructuring during the final phases of deregu-

lation.
Minimum Bills

Minimum bills are used in gas purchase contracts between distribu-
tion companies and pipeline companies. A minimum bill generally con-
sists of a demand charge and may also include a minimum commodity
charge. A demand charge is the price paid by a distributor for its
billing demand which is the maximum quantity of gas that a seller is
obligated to deliver without curtailment or interruption. The demand
charge covers a certain percentage of the fixed costs of the pipeline
facilities as determined by the specific cost allocation method used by
the FERC for rate design. Before 1952, a fixed-variable method was used
that assigned all fixed costs to the demand charge. 1In 1952, the

Seaboard formula was adopted which assigned 50 percent of the fixed



costs to the demand charge. 1In 1973, the FERC began to use the United
method which assigns only 25 percent of fixed costs to the demand
charge.

A commodity charge is a price per unit of gas actually delivered
and is intended to recover both the remaining fixed cost and all of the
variable cost, including that of the purchased gas. If the minimum
bill contains a minimum commodity charge, a specified percent of the
billing demand must be purchased whether the gas is taken or not. The
Zinder review of pipeline rates shows that in 1984 minimum commodity
charges were based on take-or-pay fractions as high as 90 percent,
although 75 percent was used most frequently.2

By recovering some part of fixed costs with commodity charges, the
Seaboard and United formulas increase the financial risk of the pipe-
lines. Minimum commodity bills are intended to reduce this risk.
Pipeline companies typically advocate a minimum bill in that:

1. It protects pipelines from underrecovery of fixed costs be-

cause of the Seaboard and United methods of computing the
commodity charge,

2. It protects full requirements customers from the cost burden
caused by swings off the system by partial requirements
customers, and

3. It protects all customers from take-or-pay costs incurred by
the pipeline since a minimum commodity charge prevents the
incurrence of take-or-pay payments by discouraging customer
cut backs.3

However, minimum bills have adverse effects on the gas industry

and the consumer. Minimum bills tend to prevent the transmission of
market signals back from the burner tip to the wellhead. They also
shield the pipelines from the risk of market loss. Under such condi-
tions, pipeline companies may have less incentive to engage in hard

bargaining with producers since much of the risk associated with

2Rate Schedules of Natural Gas Pipelines (Washington, D.C.: W.
Zinder & Associates, September 1984).

3public Utilities Fortnightly, August 30, 1984, pp. 53-54.
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producer-pipeline contracts is shifted to the distribution company,
thereby inhibiting the development of market-based competition for the
delivery of gas supplies and services.

The importance of minimum bills has changed as the natural gas
market has evolved. Before the passage of the Natural Gas Policy Act
(NGPA), the regulated price of gas exhibited little fluctuation, and
hence, minimum bill provisions were of little importance. Moreover,
during this time the regulated price of gas was low compared with
alternative fuel prices, and the result was an excess demand for and
shortage of natural gas. In such circumstances, distribution companies
paid a low regulated city-gate price for gas and agreed to a relatively
high minimum bhill. During such periods of short supply of gas, pipe-
line companies were not concerned with swings off the system by partial
requirements customers and any adverse effects of minimum bills were
minor. Following the passage of the Natural Gas Policy Act in 1978,
however, a variety of circumstances combined to create an excess supply
of natural gas. In these circumstances, minimum bills were quite
burdensome to some customers that could not use all contracted gas
volumes. Moreover, they could not shop around for cheaper sources of
gas under the binding minimum bill provisions.

Minimum bills have caused a number of disputes between pipelines
and distribution companies in the early 1980s. 1In some cases, partial
requirements customers have sought relief from minimum bill payments
over the opposition of the pipeline companies, naturally enough. Until
1984, the FERC settled such disputes on a case-by-case basis. The
Commission used one of three creative regulatory settlements.4 One
suspended minimum bill obligations and instead substituted interim
monthly and interim annual provisions.® In addition, this settlement

allowed a time period during which the distribution company could make

4Ibid., pp. 51-52.

5See State of Michigan and Michigan Public Service Commission v.
Trunkline Gas Co., Docket No. RP81-103-000, July 8, 1983. See also
Michigan Consolidated Gas Co. v. Panhandle Eastern Pipeline Co., Docket
No. RP83-84-000, February 17, 1984.
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up any shortfall in purchases below the annual purchase obligation
under the interim annual minimum bill. The second type of settlement
waived all or a portion of the variable cost components of the minimum
bil1.6 A third form of the settlement was specifically directed at the
Tenneco Inc. special marketing program called Tenneflex. A pipeline
transporting gas from a releasing pipeline to an end-user received a
credit against its minimum bill for the quantity of gas transported, as
would the local distribution company serving the end user. This effec~-
tively credited against the minimum bill requirement all variable costs
(including purchased gas costs) associated with the quantity of gas
transported.7

In the face of the pervasiveness and significance of minimum bill
problems, the FERC issued a rule in May 1984 that eliminated variable
costs from minimum bills.8 The rule requires that purchased gas costs
(including take-or-pay obligations) must be stated separately in all
pipeline tariffs. The FERC also prohibited the recovery of gas costs
for gas not taken on the effective date of the rule. The rule has the
following effects on the natural gas industry:

1. The risk of market loss imposed on pipeline customers is
shifted to the pipelines.

2. Pipeline customers, mostly partial requirement customers, are
encouraged to pursue least—cost purchasing policies.

3. The potential for pipeline loss of lcad resulting from fuel
switching by customers is diminished since a decrease in the
gas costs due to the minimum bill rule, especially to indus-
trial customers, allows the gas to be more competitive with
low cost alternative fuels.?

6See Texas Gas Transmission Corp., Docket No. RP82-137-000, July
12, 1983.

/See Tenneco 0il Co. et al., Docket No. CI83-269-001, January 16,
1984.

8FERC Order No. 380, Docket No. RM83-71-0000.

9See Robert W. Stewart, "Challenges Facing the Natural Gas
Industry and Its Regulation,” Public Utilities Fortnightly, September
27, 1984, p. 14.
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Special Marketing Programs

From 1983 to 1985, Special Marketing Programs (SMPs) were used by
pipelines and producers to improve the competitiveness of natural gas
in overall energy markets. Most SMPs were characterized by several

conditions:
° Gas was sold directly from the producer to final customers,
« The pipeline served as a transporter and coordinator, and

* The producer reduced the price below that in existing contracts
and provided take—or-pay relief to the pipeline releasing the

gas.

The SMPs were a direct result of high natural gas prices and the
resulting loss of sales. Mentioned frequently in the literature was
the fear of a "death spiral"” where the load loss leads to an even
higher price, leading to more load loss, and so on. The notion of such
a death spiral is discussed more thoroughly in chapter 3.

Most SMPs were structured so that only large customers could take
advantage of the opportunity to purchase low—cost gas. During this
time, pipelines and distributors tried several other ways to compete
with alternate fuel prices and thereby avoid the loss of large indus-
trial sales, in particular. Contract carriage programs to transport
gas purchased in a spot market by the end user are an example. Another
is the action of distribution companies to tie gas prices for large
industrial users to the price of alternate fuels. State commission
responses differed. For example, the Michigan Commission ruled that
such special gas rates for industrial customers with easily accessible
substitutes for natural gas were not discriminatory.l0 On the other
hand, the Pennsylvania Commission rejected such discount rates for

industrial customers with ready substitutes because these rates were

10gee southeastern Michigan Gas Company Case No. U-7652 and U-
7653, November 1, 1984,
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not in the public interest and could not be justified with a cost-
of-service study.ll

Although SMPs were supported by most industry analysts and groups
such as INGAA, such programs accounted for at most only about 1.5
percent of total gas sales. The FERC established several guidelines
for each SMP in an effort to make these programs consistent with the
public interest. These had the effect of ensuring that the released
gas was priced higher than the pipeline's weighted average cost of gas
and also higher than the ceiling price of section 109 gas. The FERC
mandated transportation rates that were based on fully allocated costs
so as to protect system customers from paying more than their fair
share of fixed costs. The FERC also placed restrictions on the type of
end user eligible to participate in a SMP., These limitations were
intended to control the amount of competition permitted between pipe-
lines in so-called core markets, ostensibly to protect captive cus-
tomers of a pipeline from bearing a larger fixed cost burden if a pipe-
line were to lose in such a competition.

The Special Marketing Programs represented a creative regulatory
response to a persistent disequilibrium market condition. Prices were
and are not sufficiently flexible to eliminate the current excess
supply deliverability. SMPs are inherently discriminatory, however, as
pointed out by the U.S. Court of Appeals on May 10, 1985. 1In the
court's view, the FERC "has not adequately attended to the agency's
prime constituency-—the consumers whom the Natural Gas Act (NGA) was
designed to protect."12 This led to the most recent action taken by
the FERC in proposing comprehensive changes in its regulations governi-
ng transportation of natural gas by pipelines. Since this action is
going to affect the industry for years to come, the Commission rules

are discussed next in detail.

llgee Pennsylvania Public Utility Commission v. Equitable Gas Co.,
R-822031 and R-822031C001, November 22, 1983.

learyland People's Counsel v. Federal Energy Regulatory
Commission, United States Court of Appeals No. 84-1090, May 10, 1985.
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FERC's Notice of Proposed Rulemaking

On December 24, 1984 and January 18, 1985 the FERC initiated a
Notice of Inquiry about natural gas transportation, rate design, and
risk in which it undertook a comprehensive review of and received
extensive public comments about the state of the industry. As a result
of this inquiry, and following the partial wellhead decontrol of
natural gas which took place on January 1, 1985 as well as the afore~
mentioned court decision, the FERC proposed a series of changes that
will reform the Commission's regulation of interstate pipelines. On
May 30, 1985 the FERC unanimously approved a Notice of Proposed Rule-
making (NOPR) (Docket No. RM85-1) that would implement policies in four
specific areas.13 The changes are in the form of revisions to parts 2,
154, 157, 161, and 284 of the Commission's Regulation pursuant to
sections 4, 5, 7, and 16 of the Natural Gas Act, 501 of the Natural Gas
Policy Act, and 402 and 403 of the Department of Energy Organization
Act.

The NOPR has four basic parts. In three of them, dealing with
transportation, optional certificates, and buy-outs of take-or-pay
liabilities, the FERC uses its conditioning power to induce interstate
pipelines to accept certain operating procedures. In each of these
three parts, the new procedures have the effect of improving the
competitiveness of the natural gas market, and each is conditional upon
the pipeline accepting (voluntarily) particular rules of conduct. The
fourth part is not voluntary and would impose a new billing system that
is intended to save the benefits of low-priced old gas for existing,
high priority customers.

The transportation portion of the NOPR creates a new blanket-
certificate program. Pipelines that accept the self-implementing
authority under section 7 of the Natural. Gas Act and section 311 of the

Natural Gas Policy Act must provide transportation services to all

13Federal Energy Regulatory Commission, Notice of Proposed
Rulemaking, Docket No. RM 85-1-000, May 30, 1985.
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users on a nondiscriminatory basis. In addition, pipelines accepting
this role of contract carrier must charge volumetric rates that are
based on representative volumes. This effectively imposes the risk of
any losses on the pipeline if its management decides to lower rates for
competitive or other reasons. Customers would be able to contract for
firm transportation services or for interruptible carriage. Customers
currently buying gas from the pipeline would be able to convert sales
entitlements to transportation entitlements at the rate of 25 percent
per year for the next four years. The volumetric prices would be based
upon fully allocated costs during the peak period, while off-peak rates
would be based on variable costs. Those pipelines that choose not to
accept these conditions may continue to use the traditional section 7
procedures.

The second conditional part of the NOPR would allow pipelines to
buy out their take-or-pay liabilities and amortize these over five
years. Rate base treatment would not be given to these liabilities and
the FERC suggested treatment would allow only a return of and not on
capital. The precise details of the buy-out have not been settled, and
the FERC has requested comments on the appropriate take-or-pay per-
centage to use in this matter. Pipelines that take advantage of this
procedure, however, must accept the nondiscriminatory carriage
feature.

A third part of the NOPR, also illustrating the FERC use of its
conditioning power, would provide expedited treatment of a pipeline's
application for a new or expanded service certificate. This optional
certificate would be available to those pipelines willing to accept the
risks associated with such new facilities by charging volumetric
rates.

The final provision is neither conditional nor voluntary and
preserves the benefits of low-priced old gas for existing customers.
Gas costs would no longer be rolled in. Rather, the FERC proposes to
substitute a three-part pricing structure. The first block would
encompass old, price regulated gas and would be allocated to existing

customers on the basis of their three-year average consumption during
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1982 to 1984. All other gas costs would be recovered in the second
block. After four years, the pipeline could set this price at an
unregulated, market clearing rate providing it has accepted the nondis-
criminatory carriage role. The third block would recover capital
costs. The precise nature of the pricing for this block is, as yet,
uncertain. It appears that the FERC intends to recover these costs
with demand or customer charges, although the NOPR refers only to a
non-—gas rate structure.

The new FERC emphasis on competition, in part, seems to include
the view that if a few pipelines accept the self-implementing transpor-
tation authority and thereby achieve a competitive edge, other pipe-
lines will be encouraged, if not forced, to also begin to market
unbundled transportation services. The industry would be converted to
one that emphasizes the carriage role, if the FERC vision is correct.
Successfully transforming the industry in this way, which relies on the
voluntary adoption of competitive carriage by the industry, would allow
the FERC to achieve its goal of increasing competition without the FERC
having to impose politically sensitive policies such as mandatory
carriage. The strategy is interesting and is certainly different from
that adopted by the courts and the FCC in the case of the telephone

industry.

The Final Order

On October 9, 1985 the FERC issued its final order (Order 436)
regarding the NOPR (RM85-1). The final order implements the nondis-
criminatory carriage portions of the NOPR (with some modifica-
tions), delays the block-billing mechanism, and completely drops the
take-or-pay buyout provision. The changes in the final rule reflected
the comments that the Commission had received during the NOPR process.
Acknowledging this, FERC Chairman Raymond O'Connor said "We do read

this stuff. We are giving serious, objective consideration to it. 14

14 pERC's Flexibility on Final-Rule Provisions May Be Key to Its
Success,” Inside FERC, October 14, 1985, p. 1.
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The block billing mechanism had been the subject of much comment,

both to the FERC and to the Congress. After lengthy testimony by many
pipeline and producer spokesmen, Senator Don Nickles (R-Oklahoma), of
the Senate Energy and Natural Resources Committee, was prepared to
introduce an amendment to a pending budget bill that would have delayed
block billing. Producers are worried that the FERC billing scheme
would force all high priced gas contracts down to a market clearing
level, while at the same time it would keep all old, regulated gas
prices low. In their view, fairness would be served by allowing old
gas prices to rise to the market clearing level if unregulated prices
are to be forced down to such a level.

This line of reasoning is an example of the contention that almost
inevitably follows public regulation of the profits associated with an
increasing cost industry. Such profits are distinct from the monopoly
profits associated with the exercise of monopoly power whereby produc—
tion is withheld from a market in order to force price up. OPEC's
control of world oil prices, now eroding, is an example of monopoly
power. The profits accruing to a producer in an increasing cost
industry have an entirely different source. Such an industry is
characterized by the fact that producers have differing unit costs.

In the case of natural gas, some wells are less expensive than
others, either because the real cost of recovering the gas is fortui-
tously cheap or because the reserve was discovered at a time when
historical recovery costs were low. The current, marginal cost at the
wellhead is associated with the most expensive, marginal well. Econom-
ically efficient prices are those that are based on current, marginal
cost. If such wellhead prices prevail throughout the natural gas
market, low cost producers would enjoy a windfall gain. It is these
economic rents, or pure economic profits, which are in contention.
These rents, however, are not the result of any opportunistic behavior
on the part of producers, whereas the exercise of monopoly power
involves such socially inefficient behavior. Economic efficiency

offers no guide on which party should be deemed socially worthy and
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receive the rents in an increasing cost industry. The purpose here is
merely to note that as long as the identity of the recipient is uncer-
tain, rent-seeking behavior in public forums, such as witnessed in the
Senate Energy and Natural Resources Committee, is likely to remain a
common occurrence.

The FERC is accepting additional comments on the block-billing
mechanism. If the mechanism survives this new round of scrutiny, it
would become effective on July 1, 1986.

The FERC decision to abandon the rebuttable presumption of pru-
dence for limited buyouts of take—or-pay obligations reflected fears
that any percentage stated by the FERC to be a safe harbor would have
become a floor. Pipelines argued that producers would point to the
FERC benchmark as an important negotiating strategy, whereas the pipe-
lines might be more successful in reducing the take-or-pay fraction
without such a benchmark. Under its final rule, the FERC review of
prudence will be conducted on a case-by-case basis.

The most important part of the final rule is the transportation
program, which offers an optional blanket certificate to provide
carriage on a non-discriminatory basis. The transportation authority
under the certificate is voluntary and self implementing. It covers
firm service, as well as interruptible service. Pipelines must use
unbundled, volumetric rates, differentiated by peak and off-peak
periods as well as geographical areas, to ration capacity and encourage
full asset utilization. A major change from the NOPR is that customers
may reserve firm transportation capacity by paying a reservation
charge. As in the NOPR, customers of pipelines accepting the blanket
certificate may reduce entitlements by 25 percent annually for four
years. The transportation authority does not depend upon distributors
granting similar open access to their system or on producers granting
take-or-pay relief, both of which had been suggested in comments.

As this report is written, it is not yet clear whether pipeline

companies will accept the blanket certificate or not. Most have not
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declared their ultimate intentions. Open access advocates are ex—
ploring ways to place Congressional and Justice Department pressure on

pipeline companies to embrace non—-discriminatory transportation.15

State Commission Regulatory Trends

In early 1985 a survey of selected state commissions was conducted
by the NRRI requesting information regarding pricing policies and
regulatory practices for major natural gas distributors. A letter, a
copy of which appears in appendix B, was mailed to nineteen state
commissions. Of these, sixteen responded either by letter or through
follow—up phone calls. The sixteen states providing information were
California, Florida, Tllinois, Kentucky, Louisiana, Michigan, Missouri,
New Jersey, New York, North Carolina, Ohio, Pennsylvania, Texas,
Washington, West Virginia, and Wisconsin. The NRRI survey requested
information about interruptible rates, flexible pricing, Special
Marketing Programs, and gas-on-gas competition within each state's
jurisdiction. This section summarizes the responses. A more complete
description is in appendix C.

At about the same time that the NRRI survey was mailed, the NARUC
Staff Subcommitte on Gas surveyed its members regarding intrastate
carriage of natural gas. Fifteen states were included in the subcom-
mittee's report, of which eleven were states that were also surveyed by
NRRI. 1In one area, intrastate carriage, the two surveys were similar
in that the NRRI question about special marketing programs within a
state’'s jurisdiction generally requires some form of intrastate car-
riage. Hence, the two surveys reinforce one another on this particular
issue, and complement one another more generally since the NRRI survey
was more extensive., Interested readers may wish to obtain the subcom-

mittee's results to supplement the information reported here.l6

15"producers Seek Probe of Pipelines; House, Senate Resolutions
Offered,"” Inside FERC, November 11, 1985, p. 1.

167985 Report of the Committee on Gas (Washington, D.C.: National
Association of Regulatory Utility Commissioners, 1985), pp. 31-32.
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Most state commissions reported that distributors in their states
used interruptible rates. Most commonly, the interruptible tariff is
fashioned so that customers that volunteer to be interrupted pay a
smaller fraction of the distributor's margin than firm customers. In
some cases, state commissions reported that this lower price was based
on cost—of-service principles, while others said that interruptible
customers do not pay the demand component of the pipeline tariff. The
economic efficiency of such interruptible rates is discussed in the
next chapter.

Flexible pricing is used in many states, although several commis-—
sions reported that such a policy is not used in their states.

Included in this latter group are Florida, Kentucky, Missouri and
Texas. In the case of Kentucky, a flexible pricing rule exists but has
never become effective because the flexible pricing formula has always
yielded a price higher than the regular tariff which is a ceiling price
in the rule,

In most states, flexible pricing formulas are linked to some
benchmark price of an alternate fuel. The price of low sulphur, number
6 fuel o0il is the benchmark in California and Illinois, for example.
The benchmark in Wisconsin, North Carolina, and Pennsylvania is based
upon the industrial customer's own circumstances. In effect, the
distributor and industrial user negotiate a price that allows the
customer to remain on the gas system. In such cases, the customer is
typically required to document the ability to switch fuel suppliers and
to verify the price at which the customer can purchase the alternate
fuel.

The survey respondents reported a wide range of activity regarding
intrastate carriage of gas and Special Marketing Programs. Several
states had no intrastate carriage program at the time of the survey.
These included California, Florida, New Jersey, New York, Texas, and
Wisconsin. Since then, California and New York have begun to investi-
gate intrastate carriage programs, and more state commissions are
likely to consider such programs in light of the U.S. Court of Appeals
decision, the FERC NOPR, and the final order.
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0f those commissions reporting intrastate transportation tariffs,
two approaches were evident from the survey responses. Kentucky and
Missouri permitted carriage of SMP gas only if such gas were displacing
an alternate form of energy. Carriage was not permitted if the gas
being transported displaced the distributor's firm sales. This
restriction was not reported by most states, however, which typically
allowed any SMP gas to be transported.

Most state commissions that have approved intrastate carriage
programs have based the transportation fee on some version of the
distributor's margin. This margin is typically calculated as the
customer's general service rates less the cost of the distributor's
system supply. This type of methodology is used in California,
Illinois, and New York among others. 1In practice, this method can be
applied in a variety of ways. 1In California, the marginal cost of gas
is subtracted from the general services rate. Because of Southern
California Gas Company's sequencing policy, its marginal cost of gas is
lower than its average cost which results in an unusually large trans-
portation rate. Most other states and companies subtract the average
cost of system gas supply. An alternative to this method is to base
transportation prices on a cost—-of-service study of the unbundled set
of services offered by a local distributor. Such cost studies are
likely to become more common if interstate carriage becomes more wide-
spread, as seems likely.

Direct competition between pipelines is unusual outside of the
major gas producing states of Texas and Louisiana where pipelines
compete openly for industrial load. Apart from these, only the
Illinois, New York, Pennsylvania, and Ohio Commissions reported any
gas—on—gas competition. In Illinois and New York, several distributors
are partial requirements customers of more than one pipeline, and the
respective commissions encourage the distributors to purchase the least
cost gas. In Ohio, the self-help gas program has been working effec-
tively since the mid-1970s to provide a small amount of competition to

the major pipelines. 1In addition, one distributor in Ohio has chosen
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to connect with a second pipeline in order to reduce gas costs. The
Pennsylvania competition has taken the form of neighboring distributors
competing for the same industrial load. The Commission decides such

territorial disputes separately and has no generic rules.
Summary

The current condition of excess deliverability in the natural gas
market means that there are opportunities to find producers with wells
that are either shut in or are not producing to capacity and who would
be willing to accept a price lower than the prevailing price. The FERC
final order may open up the competition for such producers to distribu-
tion companies and large industrial users. Whether such competition
will materialize depends on the voluntary acceptance of non-discrimi-
natory carriage by the interstate pipeline companies. If the interstate
companies move toward a larger carriage role, state commissions need to
be prepared with complementary carriage programs and rates for local
distributors. Many have such programs already; many have not yet had
thé need to address the issue of carriage. Some issues regarding a
distribution company's transportation tariff are discussed in chapter 4,
following an analysis in chapter 3 of natural gas rate design issues

from several different economic efficiency perspectives.
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CHAPTER 3

PERSPECTIVES ON FIXED AND VARIABLE COST RECOVERY

The design of natural gas rate structures must balance a variety
of factors: the risk of revenue recovery by producers, pipelines and
distributors; the relative cost of serving firm versus interruptible
users; the competitive pressures from alternative fuel supplies; and
equitable, nondiscriminatory treatment of all customers. A variety of
federal and state regulatory practices, policies, and rate designs have
evolved in the past 50 years that have attempted to balance these
forces, with varying degrees of success depending on the status of gas
supply and demand. Federal policies, in particular, are currently
changing in fundamental ways. Most gas has been freed of wellhead
price controls, and the Federal Energy Regulatory Commission is about
to propose new rules for the interstate pipeline industry. State com—
missions are faced with adapting retail gas rates to the new trans-
portation and billing rules at the federal level. The purpose of this
chapter is to outline the rate design issues that state PUCs are likely
to encounter in these circumstances. The chapter has five sections be-
ginning with a short policy discussion of current fixed-variable rate
designs, especially for interstate pipelines, and ending with a dis-

cussion of the limits to price discrimination.

Toward An Evaluation of Fixed-Variable Rates

Two-part tariffs, consisting of a demand charge for a customer's
own maximum demand (in units of maximum mcf per day) and a commodity
charge for each mcf used, have been the most common rate structure

used by gas utilities. This has been particularly true for the FERC
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regulated rates of the interstate pipelines, and to a lesser extent,
for state regulated distribution utilities. Time—-of-use (TOU) rates
have never been a standard feature of natural gas pricing policy,
despite the strong seasonal nature of gas demand. The FERC Notice of
Proposed Rulemaking and the final rule contain features of a TOU rate
structure for transportation, but these are not fully developed as yet.
The fact that gas storage is used to balance the load between seasons
does not eliminate, by itself, any differences in the marginal supply
cost between seasons.l To the extent that marginal cost differences do
exist, these are most likely to be a reflection of the limited pipeline
capacity to tramsport gas during high demand periods. The cost of the
gas itself does not vary seasonally. Since the commodity cost of the
gas is more than half of most retail rates, it might be that time-
of-use pricing would create only a small seasonal differential. For
this reason, it may be true that TOU gas rates would have little prac-
tical value. Whether this is true or not, however, much of the conten-
tion regarding gas rate design has to do with recovery of fixed costs,
meaning the capital cost of the pipelines owned by distributors and
interstate transporters. Economic efficiency suggests the recovery of
such costs on the basis of seasonal usage, with all users charged the
same transportation fee for gas delivered at the same time. In addi-
tion, users who are willing to be interrupted would be charged a lower
price during those times when such interruptions were likely. The pur-
pose of calling the reader's attention to TOU transportation rates at
this juncture is merely as a reminder that one measure of the useful-
ness of rules of thumb such as "Interruptible customers should pay no
demand costs” is how well they mimic TOU cost pattermns.

The two-part tariffs actually approved by the FERC have drifted,
since 1950, towards a larger recovery of demand costs in the commodity
charge portion of the user's bill. 1In the 1950s, pipelines typically

used a fixed-variable formula in which all variable costs were

lFor a discussion of this point see Graham Pyatt, "Marginal
Costs, Prices and Storage,” The Economic Journal, December 1978,
pp. 749-762.
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recovered in the commodity charge and all fixed costs in the demand
charge. The conventional practice was that "firm" customers paid the
demand charge, while interruptible users did not. Large, industrial
customers who were directly connected to the interstate pipeline
generally benefitted from a substantial discount by agreeing to take
gas service on an interruptible basis. Local distributors were "firm"
customers of the pipeline company and paid the FERC approved demand
charge. The subsequent recovery of such demand charges from the dis-
tributor’'s residential and industrial customers was and is regulated by
the state commission. The state—approved industrial price might in-
clude some allocation of the pipeline's demand charge; however, the
state's pricing policies may be limited if some of the distributor's
industrial customers can plausibly threaten to bypass the distributor
and connect directly to the interstate pipeline. Hence, the FERC
approved demand charge influences industrial retail pricing beyond the
very substantial, direct industrial level.

Partly in recognition of these pricing effects, the FERC (then the
Federal Power Commission) adopted the Seaboard formula in the 1960s
which effectively narrowed the difference between the prices paid by
firm and interruptible customers. The gap was narrowed further in 1973
when the United method was adopted. Recently, pipelines and their
industrial customers have argued, with modest success, for a return to
rate design principles that place more of the fixed costs in the demand
charge. The FERC staff has presented a modified fixed-variable rate
design in a recent case. Although it was not accepted, the Adminis~-
trative Law Judge adopted the Seaboard method which moves in the direc-—
tion of unloading the commodity charge. The current pressure to revert
to a modified fixed-variable structure has been characterized as a
"desperate attempt to help utilities retain and recover price-sensitive

industrial load."2 Hence the link between the industrial pricing

2Arlon R. Tussing and Connie C. Barlow, "The Fixed-Variable
Paradigm," ARTA Energy Insights, April 1984, p. 3.
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policy of paying only the commodity charge and the FERC non-TOU method
of recovering fixed costs results in pressure to reallocate such fixed
costs in times of severe price competition from alternate fuels.

A fixed-variable rate design has been advocated by several com—
mentators in recent years. Tussing and Barlow have summarized these
arguments as having three major strands.3 The first is that inter-
ruptible customers would be charged a minimum of zero of the fixed
costs and more than this only when market conditions allowed. Such a
fixed cost allocation is appropriate because these customers have not
"reserved” capacity, but rather are willing to be interrupted. Second,
because nonfirm users typically have multi-fuel burning capability,
they can quickly drop out of the gas market when supplies are tight
which will help to dampen wild fluctuations in spot market prices.
Third, since such rates correspond to the incurrence of costs, the
financial risk to the pipeline's investors is reduced. These views are
commonly advanced by many industry commentators to support fixed-vari-
able rate designs.

The difficulty in evaluating the fixed-variable rate proposal is
that, like many other regulated pricing structures, the final form of
the tariff has little to do with the arguments used to justify it in
the first place. The argument that certain customers are interrupt—
ible, are not responsible for the cost of capacity, and therefore,
should pay none of or only a small fraction of the demand charge when
market conditions allow it, is based on two interrelated ideas: (1)
capacity costs are associated with peak demand and (2) interruptible
service is qualitatively inferior to firm service. The second idea is
discussed in the next section where various models of interruption are
reviewed.

The first idea, that peak demand causes the need for capacity, is
the basis of TOU pricing in the economics literature. In practice, TOU
demand patterns of firm versus interruptible customers are compared,

possibly in a formal cost—of-service study, and the assertion is made

31bid.
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that firm customers are responsible for the peak and hence should pay
all or most of the demand costs. The prices that emerge from the
typical version of such an exercise are the same in peak and off-peak
periods for a given customer class. Differences in the non-TOU prices
between firm and interruptible customers are asserted to correctly
allocate fixed costs. Such an argument would be more persuasive,
however, if the rate design reflected the TOU cost differences that
motivated the assertion in the first place. Indeed, the objective of
studying and discerning TOU cost patterns is to design corresponding
pricing patterns, at least from the viewpoint of promoting economic
efficiency. To use such a study to fashion rates that do not vary over
time may promote social equity in the view of many regulators, but most
if not all of the efficiency virtue is simply lost.

Most peak-load pricing models have advanced beyond the stage where
all capacity costs are collected, in effect, only from peak users.

Even in the case of the simplest possible circumstances in which only
peak users pay for capacity, however, it seems clear that large indus-
trial customers, otherwise interruptible, usually would take gas during
the winter heating season and thus would pay for part of capacity
during that time under a TOU pricing policy. The nonseasonal nature of
their demand undoubtedly would result in a lower, year-round, average
price for these users, but it seems unlikely that they would pay no
portion of the fixed costs, as suggested in the fixed-variable rate
designs.

The purpose of dwelling on the TOU nature of gas rate designs is
to illustrate the complexity of the issues. If the policy discussion
must be confined to rate designs that have two parts, each of which
does not vary over time but does vary between customer classes, then
the fixed-variable proposal deserves serious consideration. The FERC
Seaboard formula, however, is also likely to receive high marks in the
context of such second-best pricing options. The FERC is currently
proposing new rules that are likely to change fundamentally the way the
pipeline industry provides transportation services. This is a good

occasion to expand the policy discussion of rate designs to include the
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possibility of time-differentiated transportation fees as the FERC has
done in at least a tentative way. If a pipeline's load factor is so
high that transportation costs do not vary between seasons, for
example, then interruptible customers have no basis for their claim to
escape demand charges since the responsibility for the peak would be
spread evenly over the year in such a case. In any case, empirical
studies of the time pattern of transportation cost—of-service would be
a good supplement to the FERC recent Notice of Proposed Rulemaking
(NOPR) . %

A second, purported virtue of a fixed-variable rate structure is
that "... because multi-fuel consumers can painlessly drop out of a
supply-constricted market, their presence at the margin assures firm
users that spot prices ... are unlikely to undergo wild fluctuations."d
The conclusion is that an industrial customer's positive contribution
to the overall stability of the system is a reason for adopting a
fixed-variable tariff. In other words, price discounts are appropriate
for those customers whose market participation tends to dampen price
swings. The effect would be to price discriminate in favor of the most
price-sensitive consumers,

While it is true that all consumers benefit from the actions of
the most price—sensitive customers, the idea to reward them for such
service is unique. The authors know of no other suggestion that price
discounts for such a reason be given to those customers who are on the
margin of any market. The same argument could be advanced for any
market, even those that are unregulated. Customers that receive any
consumers' surplus in any market are presumably pleased that others
value the product less, shop carefully, and buy only when the price is
favorable. Such actions serve to hold down prices to the benefit of

all. We ordinarily do not wish to give price discounts for such

4Federal Energy Regulatory Commission, Notice of Proposed
Rulemaking, RM85-1-000 (Washington, D.C.: Federal Energy Regulatory
Commission, May 30, 1985), or see 50 Fed. Reg. 24130 (1985).

5Tussing and Barlow, "The Fixed-Variable Paradigm,” p. 4.
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service, however. 1In addition, the stabilizing effect of marginal
consumers does not increase because of a price discount which only
serves to shift the market's margin to another group of consumers with
a lower willingness to pay. Stated differently, the externality in
this case is purely pecuniary and does not have any real economic
content. The stabilizing influence of marginal consumers is correctly
transmitted to the market by the fluctuating price signals themselves.
There is no need to create average pricing differentials to reward such
marginal customers. Indeed, the attempt to do so is self defeating
since another group of marginal customers would crop up claiming the
need for a reward for their social service of price stabilization.

The third strand of the argument in favor of fixed-variable rate
designs is that financial risk of the pipeline is reduced by rate
designs that have a large demand charge. This view is commonly
advocated by the pipeline companies. The argument has merit. Demand
charges, in the short term, are similar to lump-sum payments that are
collected by the pipelines. Because such payments are relatively
insensitive to random changes in demand, the pipeline's financial
returns are stabilized. This ultimately should have a favorable effect
on the utility's cost of capital since investors would value such a
risk reduction.

There are two difficulties encountered in attempting to evaluate
this risk reduction argument. First, the empirical evidence supporting
the favorable cost-of-capital effects is quite sparse, if not nonexis-
tent. While it seems clear that risk is reduced, it is important to
have an estimate of the magnitude of the corresponding reduction in
cost. Second, it is not clear that overall social risk is reduced by
pipeline demand charges. The risk is shifted, at least in part and
perhaps mostly, to the customers of the pipeline who must pay the
demand charge regardless of the volume taken. Hence, local distribu-
tion companies and captive residential and commercial customers bear
the financial risk that the FERC shifts downstream from the pipelines.

Overall social risk may or may not be reduced by such a policy. The
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resolution of this issue requires empirical evidence about the effect
of demand charges on the pipeline's cost of capital, on the distrib-
utor's cost of capital, and on the value of any risk that state regu-
lators pass on to captive retail customers.

With this introductory view of natural gas rate designs, the three
following sections address three specific issues: the design of inter-
ruptible rates, the economic efficiency of demand charges, and the
limits of price discrimination. The reader should bear in mind that
any or all of the rate designs associated with these issues could be

used in conjunction with a TOU pricing policy.

Interruptible Rates

The basic regulatory policy upon which current interruptible rates
policy is based can be described as a cost allocation exercise that
separates fixed and variable costs and then recovers some fraction
(possibly zero) of the demand costs with a demand charge that inter-
ruptible customers do not pay. Like all allocations of fixed cost,
this process is inherently arbitrary to some degree. The academic
literature contains several formulations of interruptible pricing that
serve as a benchmark against which current practice can be compared.
Most of these models are formulated for an electric utility; however,
they are applicable to gas companies as well.

A variety of models describing optimal pricing of interruptible
service have appeared in the literature. The model of Marchand is
perhaps the earliest.0 1In it, he specifies that customers pay for both
energy and maximum power, and can be interrupted whenever a shortage of
generating capacity occurs. Neither the maximum power price or the
interruption scheme correspond to actual U.S. utility practices. The

maximum power is a contracted quantity; to be made available to the

oM.G. Marchand, "Pricing Power Supplied on an Interruptible
Basis," European Economic Review, 1974, pp. 263-274.
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customer with a particular probability. If the event on which the
probability is described actually occurs, the customer is limited to
the contracted maximum power and pays for it, regardless of whether he
uses that amount or less. In contrast, typical demand charges in the
U.S. electricity industry are based on billing demand, which is the
customer's own, actual, maximum usage. Most retail natural gas demand
charges are similarly based on actual maximum. It is true that natural
gas distributors typically pay for contracted maximum volumes; however,
the actual demand charge differs from that described by Marchand in
this case also. The distributor's demand charge is paid with 100 per-
cent probability. That envisioned by Marchand is contingent upon the
events themselves and so a customer pays for various levels of the de-
mand charge with separate probabilities.

The interruption scheme employed by Marchand is likewise unusual.
In his model, whether a customer is interrupted depends upon the cus-
tomer's actual use at the time a particular contingency materializes.
The interruption takes the following form: the utility reduces each
customer's maximum allowable demand according to a pre—arranged con-
tracted sequence. The sequence of maximum demand levels is selected
separately by each customer; however, the probabilities of the events
under which these maximums can be taken is the same for all customers.
In Marchand's scheme, customers do not buy a position on the rationing
list, such as first to be curtailed, last to be curtailed, etc.
Rather, each customer agrees to have his or her own maximum demand re-
stricted under certain contingencies. If such a customer happened to
be using very little electricity at the time of the maximum demand re-
striction, no persomnal curtailment would occur. Hence, the list and
order of customers actually interrupted would change from instant to
instant, Each customer's demand is random. Fach combination of cus-
tomer demands actually realized that yields the same system demand (and
consequently the same event that defines the curtailment scheme) will
result in a different set of customers being interrupted. This type of
contingency-dependent order of interruption stands in sharp contrast to

the more commonly used contract in which a customer agrees to be
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interrupted in a pre-arranged sequence, if required by system
conditions, irrespective of his needs at the time of curtailment.

Ostensibly, Marchand's model is one in which customers sometimes
are interrupted and sometimes are not. Marchand himself, however,
notes that his rationing rule has the effect of always using generating
plant at full capacity. Aggregate demand, then, is never less than
capacity and the need for interruption is continuous. This is
consistent only with a capacity choice set equal to the smallest
possible realization of demand. An indication of how difficult
Marchand's model is to interpret is Hamlen and Jen's characterization
of it as one in which the customer is guaranteed the maximum level
purchased, thereby requiring capacity equal to the aggregate of all
maximum demands in customer contracts.’/ With such installed plant,
aggregate demand would be almost continuously less than capacity,
except for the unlikely occasion when everyone simultaneously wanted to
use his own maximum limit. Hence, Marchand's own characterization is
one in which capacity is always fully used, while Hamlen and Jen
interpret it as one where capacity is almost never fully used. These
two views can be reconciled only in the case of nonstochastic demand, a
condition that would make the entire exercise uninteresting.

Panzar and Sibleys, and Dansby9 modified the Marchand model by
including the technological idea of automatic fuses to limit a
customer's maximum usage. In the Panzar and Sibley treatment, the

total system capacity is equal to the sum of maximum fuse levels

TW.A. Hamlen, Jr. and F. Jen, "An Alternative Model of
Interruptible Service Pricing and Rationing,” Southern Economic
Journal, April 1983, pp. 1108-21.

8J. Panzar, and V. Sibley, "Public Utility Pricing Under Risk:
The Case of Self-Rationing,” The American Economic Review, December
1978, pp. 888-95.

9R.E. Dansby, "Multi-Period Pricing with Stochastic Demand,"”
Journal of Econometrics, January 1979, pp. 223-37.
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purchased by all customers. Such a system is inefficient to the extent
that any excess system capacity cannot be used to serve a customer on
those occasions when his own fuse level is exceeded. Dansby envisions
a case whereby the utility can activate the fuses, which means that
only system—-wide excess demand will trigger the interruptions., While
this improves the utilization of plant, it is still inefficient since
all fuses are triggered. Since some customers will be using less than
their fuse levels when such a system event occurs, triggering all fuses
necessarily means that excess capacity will exist afterwards.

The use of capacity is improved in the interruptible service model
of Tschirhart and Jen.l0 1In it customer groups are arranged in pri-
ority order, with different prices paid for varying degrees of relia-
bility. The highest priority is assigned to a group that can be best
described as the residential class. It is the only group with sto-
chastic demand, and it is interrupted last. All other groups have non-
random demand and are interrupted in priority sequence in a continuous
manner in accordance with the continuous excess of demand above capac-
ity. Tschirhart and Jen show that if demand is itself not dependent
upon reliability then the price paid per unit (which is the only form
of payment for service since customers' bills have no fixed component)
increases as the reliability of service also increases. Customers that
are to be interrupted first pay the lowest price, while the residential
sector pays the highest. This ordering is not necessarily maintained
if demand depends upon reliability. The reason has to do with the sen-
sitivity of customers to the interruption probability. Customers that
are highly sensitive to interruption may be given a favorable place on
the priority list, and if they happen to be quite sensitive to price,
the price may also be set low.

The concept of reliability used by Tschirhart and Jen has a single

dimension--the probability of interruption. The model formulated by

103, Tschirhart and F. Jen, "Behavior of a Monopoly Offering
Interruptible Service,” The Bell Journal of Economics and Management
Science, Spring 1979, pp. 244-57.
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Hamlen and Jen distinguishes between the probability of the curtailment
and its extent. They describe their curtailment scheme as a "limiter”
method. A limiter is a complex fuse, which when activated allows a
customer to draw some pre-set fraction of his own demand. All limiters
are simultaneously activated in Hamlen-Jen's model when demand exceeds
capacity. When that event occurs, all consumers are restricted to a
pre—set fraction of the desired demand.

This concept of a limiter-type of curtailment, itself, has several
limitations. It does not solve the capacity utilization problem of the
fuse system, which is that after the fuses or limiters are activated,
the demand being served is likely to be strictly less than capacity.

No interconsumer allocations are possible because of the prefixed
nature of the limiters. Second, the concept is more applicable to
electricity than to natural gas. It is likely to be difficult to par-
tially restrict gas flows and may even be dangerous in some applica-
tions. For example, gas burning appliances could not be allowed to
draw more than the limited quantity since to do so would tend to reduce
the gas pressure in the feeder line between the limiter and the appli-
ance. Third, since usage is limited by a pre-set fraction, some cus-
tomers might thwart the effectiveness of the limiters by creating the
appearance of a large demand in order to receive more. In the elec-
tricity example, if the technology of creating a limiter is available,
there is nothing to prevent the customer from reversing such a tech-
nology on his own premises. That is, installation of a "delimiter” on
the customer's side of the junction to the central power station could
be used to increase a particular customer's allocations. For example,
gsuppose a customer wished to draw 100 kilowatts but was limited to 2/3
of his current desired demand. 1If he attempts to draw 100 kW, he will
receive 66 2/3 kW. But if he creates the appearance of desiring 150
kW, he can obtain 100 kW, and avoid all curtailment. This type of
strategic behavior on the part of customers is possible because of the

prefixed fractional nature of the limiter concept. A limiter that
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specifies the absolute level of maximum demand could not be manipulated
in this fashion. Hamlen and Jen do not address this strategic consid-
eration, but rather presume honest revelation of desired demand.

At their current stage of development, the pricing guidance from
these models is somewhat imprecise. The Hamlen—Jen model is the most
general and its pricing implications warrant a brief summary. Welfare
maximizing prices cannot be characterized in general, but Hamlen and
Jen are able to provide a few insights about interruptible pricing.
Firm or noninterruptible customers pay a price equal to variable plus
capacity costs, as expected. If the set of optimal prices yields
inadequate revenue, then the price paid by firm customers must be
increased above the level of variable plus capacity costs. Hamlen and
Jen distinguish two categories of interruptible customers, those that
are partially interrupted and those that are completely interrupted.
In both cases, the socially optimal price can be only vaguely
characterized as being less than the sum of variable plus capacity
costs. There is no indication, for example, that the price for even
the completely interruptible customers consists solely of variable
costs, as the fixed-variable rate structure would imply. The Hamlen
and Jen results suggest only that nonfirm consumers pay some fraction
of the capacity cost, a policy not inconsistent with the FERC

traditional Seaboard formula, for example.

Economic Efficiency and Demand Charges

The discussion thus far of natural gas demand charges has touched
on two aspects of economic efficiency: time-of-use and interruptible
service pricing. The conclusions have been that (1) currently con-
figured demand charges do not have the TOU characteristics used to
justify, in part, fixed-variable rate designs in which large industrial
customers pay little, if any, fixed cost, (2) a TOU transportation fee
would result, most likely, in large industrial customers paying for

some part of capacity costs, and (3) the reduced quality of service
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represented by a willingness to be interrupted has a socially optimal
price which includes less than 100 percent of capacity costs, but most
likely more than zero percent. The idea of a reservation price based
upon capacity costs has some validity, but there is no theoretical jus~-
tification for supposing that consumers wishing to reserve capacity
should pay for 100 percent of it. Consequently, neither the TOU nor
quality of services arguments support the fixed-variable rate structure
that allows large industrial users to pay for only variable costs,

There is a third economic efficiency issue regarding demand
charges that merits a brief review. Suppose, for a moment, that all
pipeline customers pay the demand charge. This allows us to abstract
from the ancillary issue that interruptible users do not pay the demand
charge and hence avoid the need to justify price discrimination between
large industrial and other users. Demand charges encourage individual
users to manage their own peak loads, which reflects favorably, to some
extent, upon the system's peak demand. The question to be addressed in
this section is whether a socially optimal demand charge, designed to
account for any such favorable system peak-demand effects, would have a
fixed-variable nature, or would optimal demand charges recover less
than 100 percent of demand costs?

The issue has been addressed by Marchandll and Hendersonl2 using
the electricity industry as an example. The Henderson formulation, in
particular, is equally applicable to natural gas pipeline regulation
and forms the basis of the discussion here. In times of excess supply,
such as the gas market is currently experiencing, peak demand is not
pressing upon pipeline capacity, except possibly in isolated regions.

During such times, pipeline capacity is truly fixed, in the economic

11Marchand, "Pricing Power Supplied on an Interruptible Basis,"”
pp. 263-274,

123, Stephen Henderson, "The Economics of Electricity Demand

Charges,” The Energy Journal, Special Electricity Issue, December
1983, pp. 127-139.
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sense of the word, and there is no economic efficiency justification
for recovering any of the capacity costs in rates. The regulatory
practice of recovering these economically fixed costs gives rise to
important equity and fairness considerations which are discussed in the
next section. There are no economic efficiency issues, however, to
guide cost recovery when costs are actually fixed. Hence, the question
of designing demand charges so as to correctly convey price signals
regarding capital costs does not arise until peak demand begins to
cause a need for more transportation capacity. It is to these circum—
stances, apparently several years in the future, that this discussion
is directed.

The key to understanding the nature of an optimal demand charge is
to envision the set of factors that influence the demand for capacity,
that is, the system peak-period demand. The demand for capacity would
depend, in general, on both the billing demand and the volume of gas
consumed by all customers during the peak period. The peak period
might be a month or the entire heating season, for example, if the ex-
pense of time-of-day meters is to be avoided. However the peak period
is defined, the important feature is to specify that system peak demand
depends on both billing demand and volume. The effect of each of these
(for each customer group) on the system peak becomes a matter to be
estimated empirically. Optimal pricing depends on the reaction of the
system peak to each of these components of demand. An optimal commod-
ity charge for a customer group would include variable costs plus that
fraction of capacity costs represented by the responsiveness of the
system peak demand to that customer group's volume taken during the
peak period. The optimal demand charge would recover the fraction of
capacity costs given by the corresponding reaction of the system peak
to the group's billing demand. More specifically, Henderson shows that
the fraction of capacity costs recovered by an optimal peak commodity
charge for any group is the elasticity of the system peak with respect
to that group's own peak consumption. Likewise, the fraction of capac-
ity costs recovered with an optimal demand charge for any group is the

elasticity of the system peak with respect to that group's billing
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demand during the peak period. An estimate of the responsiveness of
the system peak with respect to the various demand components for which
customers are actually billed provides a direct, straightforward way of
sorting out how much of demand cost to allocate to the demand charge
versus the commodity charge.

The fixed-variable rate structure that allocates all demand costs
to the demand charge would be correct only if the system peak is com-
pletely unresponsive to changes in the volume of gas taken during the
peak period, which seems highly unlikely. Stated differently, the
optimal demand charge would include 100 percent of all demand costs
only if a one percent reduction in a customer's own billing demand re-
sulted in an equal one percent reduction in the customer's demand at
the time of the system peak. Ordinarily, a reduction of a customer's
own peak demand does not result in a corresponding reduction of the
customer's portion of the system's load. Part of the effect is lost or
diluted because the customer's own peak does not necessarily correspond
perfectly to that of the system. The elasticity of the system peak
with respect to a customer group's billing demand correctly accounts
for this dilution, in the sense that it measures the marginal effects
that demand charges have on the system peak given that these are trans-—
mitted through a customer's adjustment of his own billing demand.l3 If
it is true that such dilution typically occurs (a question that re-
quires empirical estimation and verification), less than 100 percent of
demand costs would be optimally recovered with demand charges. Compro-
mise formulas such as the FERC Seaboard method are consistent with this
conclusion, whereas the relatively more extreme type of fixed-variable
tariff would result in demand charges that are too high if billing de-
mand effects on the system peak are partially dissipated as expected.

Hence, if peak demand were large enough to justify a capacity
expansion, economic efficiency would be promoted by demand charges that

were based on less than 100 percent of capacity costs, with the actual

131nterested readers may wish to refer to Henderson, "The
Economics of Electricity Demand Charges,” pp. 133-135 for the analyt-
ical details that support this conclusion.
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percent based on the degree of dilution between a customer's own billing
demand and that of the system peak. If demand is relatively slack in
comparison to available capacity, the pipeline cost is truly fixed, and
its recovery has no direct implications for economic efficiency. Which
group pays, however, becomes an important social equity issue. The fair
allocation of fixed costs between customer groups raises the question of

price discrimination, a topic addressed in the next section.

Flexible Pricing, Price Ceilings and Floors,
and the Possibility of a "Death Spiral”

The purpose of this section is to explore the issues surrounding
the recovery of capital cost, when such cost is truly fixed.l4 TOU
pricing, interruptible rates, and optimal demand charges are pricing
policies that can have no effect on capacity decisions unless peak
demand is pressing upon and thereby creating a need for capacity. When
demand is slack, regulators may wish to maintain such policies for pur-
poses of continuity; however, there is no instantaneous need for such
capacity-modifying pricing. Despite this, fixed costs must be recovered
nonetheless. In such circumstances, a public utility commission may be
able to improve overall social welfare by allowing the utility to engage
in price discrimination. The existence of fixed costs usually means
that prices must exceed marginal costs and hence some social well-being
must be sacrificed in order for the utility to break even. Pricing
policies such as the inverse-elasticity rule are intended to minimize

this sacrifice.ld

l4This section draws heavily upon J. Stephen Henderson, "Price
Discrimination Limits in Relation to the ‘Death Spiral,'” The Energy
Journal, forthcoming.

I5p good discussion of inverse—elasticity rules or Ramsey pricing
appears in William J. Baumol, "Reasonable Rules for Rate Regulation:
Plausible Policies for an Imperfect World," in Prices: Issues in
Theory, Practices, and Public Policy, eds., Almarin Phillips and Oliver
E. Williamson, (Philadelphia: Univ. of Pennsylvania Press, 1967),
pp. 122-123.
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An aggregated view of social justice must be taken, however, in
order to conclude that inverse-elasticity rules improve economic well-
being. Some welfare of inelastic users who are charged a relatively
high price is implicitly exchanged for a proportionally smaller mark-up
over marginal cost for the elastic consumer. In other words, it must be
true that in order to maintain constant profits, a price reduction for
one service necessitates a price increase for some other service in at
least some small region near the Ramsey pricing point or inverse-
elasticity rule. Hence, price discrimination, in general, cannot bene-
fit all customers. Regulators usually are faced with substantive
choices that require a price increase for one group or service in order
to give preferential treatment to another. Some public utility econo-
mists have examined special conditions under which it is claimed that
such a trade—-off is not needed. For example, reducing a favored group's
price has such a propitious effect on the sharing of fixed costs that
all other prices can be reduced also. Such a circumstance, if it
existed, would be the regulatory equivalent of a free lunch.

This section delineates the nature of these special conditions and
argues that such conditions are not likely to be common. The topic is
closely related to the limits of price discrimination and also to the
prices at which market instability is induced. The connection between
these ideas has not appeared in the literature before and was developed

as part of this research.
No-Loser Price Discrimination
The importance of the no-loser price discrimination was recently
emphasized by Federal Energy Regulatory Commissioner Stalon in remarks

to the National Conference of Regulatory Attorneys that included the

statement,
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For a long time defenders of price discrimination

have relied heavily on an elementary economic theorem that

demonstrates that a regulated firm with monopoly power and

with unexploited economies of scale...can discriminate in

price and make those customers who are discriminated

against better off than they would be without such

discrimination,l6
Commissioner Stalon went on to propose that this elementary economic
theorem be used to establish price ceilings. A commission, for
example, might direct that a utility establish a set of nondiscrimina-
tory prices which would yield the overall revenue requirement and which
uld allow the utility to lower the price to all customers in a
particular class if the prices of other classes could be either lowered
also or at least held constant. Such a price ceiling naturally is
attractive to regulators since there is a set of lower prices for all
groups that covers the revenue requirement. The idea of using such a
no-loser price discrimination criterion to establish price ceilings has
been discussed by Merrill Roberts in the context of railroad rates. 17

Variations of this no-loser price discrimination standard have
been discussed by several public utility economists. The traditional
example of an unviable utility made feasible by second—-degree price
discriminationl8 is extended by Kahn to third-degree discrimination,

with one customer class having very elastic demand.l9 Howe and

16Charles G. Stalon, "Finding New Objectives for Natural Gas
Pipeline Regulation,” remarks to the National Conference of Regulatory
Attorneys, Hartford, CT, May 13, 1985, Mimeo.

17Merrill J. Roberts, "Railroad Maximum Rate and Discrimination
Control,"” Transportation Journal, Spring 1983, pp. 23-33.

185ee Charles F. Phillips, Jr., The Regulation of Public Utilities

(Arlington, VA: Public Utility Reports, Inc., 1984), pp. 386-387.

19A1fred E. Kahn, The Economics of Regulation: Principles and
Institution, vol. 1: Economic Principles (New York, NY: John Wiley &
Sons, Inc., 1970), pp. 137-150.
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Rasmussen, and James Koch use a similar illustration whereby third-
degree price discrimination allows an essential firm to survive,20
During recent years, a common assertion has been that lowering the
price of natural gas for large industrial customers will prevent them
from leaving their local distributor, thereby continuing to pay at
least part of the fixed-cost burden that would otherwise fall on
captive residential and commercial customers. Hence, a no-loser price
discrimination argument has been used to support industrial price re-
ductions. The importance of demand elasticity to this assertion is ex-
plored in a report by the National Regulatory Research Institute,2l
All of these issues can be best understood in the context of a
simple diagrammatic analysis that shows the locus of prices for two
groups that yield constant profits. The formal properties of such a
diagram are set out in appendix D. Suppose there is a public utility
with several customer groups or services. If declining block rate
structures are used, all inframarginal revenue in excess of marginal
price is simply aggregated and combined with fixed cost.22 The focus,
here, is on the single price charged to any two customer groups or

services, holding constant all other prices.

205ee Keith M. Howe and Eugene F. Rasmussen, Public Utility
Economics and Finance (Englewood Cliffs, NJ: Prentice-Hall, Inc.,
1982), pp. 196-199. Additional discussion is in James V. Koch,
Industrial Organization and Prices (Englewood Cliffs, NJ: Prentice-
Hall, Inc., 1974), pp. 317-319.

2lgee Kevin A. Kelly, J. Stephen Henderson, Jean-Michel Guldmann,
et al., State Regulatory Options for Dealing with Natural Gas Wellhead
Price Deregulation (Columbus, OH: National Regulatory Research
Institute, 83-7, 1983), pp. 204-209.

22Caution is needed here. The appropriate price is that upon
which customer demand depends. 1In the short term, the marginal or tail
block price may be the primary determinant of usage. In the longer
term, particularly for customers considering leaving the local utility
altogether, the average price may be more appropriate since investment
decisions are at stake and total cost and benefits are being compared.
The qualitative nature of the analysis presented in this paper,
however, is unaffected by this distinction.
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The locus of all possible price combinations that yield zero
profits is shown in figure 3-1. The axes of the diagram are price
levels for any two groups, say 1 and 2. The marginal costs of ser-
vicing each of the two customer groups are shown as dashed lines. For
the diagram to be illustrative of a public utility, it must be the case
that the zero-profit locus lies to the northeast of the marginal cost
point, labeled E in figure 3-1. That is, the socially efficient
pricing point, E, must yield negative profits due either to fixed costs
in the short-term or long-term decreasing costs. Otherwise, the fun-
damental natural monopoly characteristic would be missing.

The most important feature of figure 3-1 is the location of points

A, B, C, and D. The prices, P@, are the profit-maximizing single
i

prices that would be chosen by an unregulated monopolist. At points A
and D, the zero-profits schedule is vertical, and at points B and C it
is horizontal. It must be the case that points A and D are at the
level of the unregulated monopolist's price for market 1 and similarly
for B and C with respect to market 2. This geometry follows from some
straightforward analysis in appendix D.

The point nM is the unregulated monopolist's profit that would be
associated with the combination of monopoly prices in both markets.
The © = K locus is associated with some positive profits, less than the
unregulated level. Clearly, as prices are jointly increased from the
origin to ™, profits will increase. Beyond 7!, however, additional
price increases actually yield less profit. The reason, as explained
in all public utility economics texts, is that at such prices, demand
is sufficiently elastic that further price increases result in a
revenue reduction which is even larger than the cost saving. Stated

differently, P¥ is the price that yields the greatest revenue in excess
i

of marginal cost and hence the greatest contribution to fixed costs.
In simple terms, a public utility commission's job to limit

monopoly profits, say to zero, is to choose among points along the

zero-profit locus. Of these, the only sensible choices, in the

authors' view, are those between A and B. That is, the regulator’s job
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Fig. 3-1. Constant-profit schedules

of limiting monopoly profits, when translated to a particular market,
means restricting monopoly power in each, separately. In this view,

P¥ are price ceilings. Any regulator allowing a price in excess of
1

P¥ could be considered negligent in his oversight, particularly from
l .

the perspective of the particular market charged more under regulation

than by an unfettered monopolist. Imprecise estimates of the P¥
i

naturally obscure whether these are ever exceeded in practice, however.
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Apart from the regulatory obligation to prevent monopoly abuses,
pricing points outside of the A-B segment, such as F' in figure 3~1, are
plainly inferior to some subset of points along A-B. The point F, for
example, consists of the same zero profits for the monopolist, the same
price for group 2, and a lower price for group 1. Economic efficiency
is enhanced since at least one party has been made better off, without
hurting any other party. 1In this case, all social equity consideratioms
in addition to economic efficiency are promoted if the regulator were to
choose point F instead of F'. Indeed, all points between A and F that
yield zero profits are superior to F' in all respects. Consequently,
regulators should never consciously choose a pricing point where any
single price is in excess of the unregulated monopoly price. Con-
versely, all choices along the A-B segment are substantive and involve
improving the welfare of one customer group or service at the expense of
another, Although the wisdom of Solomon is needed when selecting the
best pricing point out of these, it is precisely this type of judgment
that the regulator must have. Day-to—day cost allocation decisions in
rate cases are much more likely to involve choosing among points along
the A-B segment than those in the backward bending segments. Public
utility regulators usually do not have the opportunity of making every-
one better off.

Noting a few additional characteristics of the diagram facilitates
the remaining discussion. The shape of a constant-profit locus is
approximately that of an ellipse. (If the demand curve is linear, it
is exactly an ellipse.) The line is negatively sloped throughout,
although it may not be convex for the entire range between A and B.

The ellipsoidal shape is elongated in the direction of the market with
the less elastic demand. In figure 3-1, for example, market 2 has the
less elastic demand. If social welfare is measured by the aggregate of
consumer surplus, then Ramsey pricing, or the inverse—elasticity rule,
is best and would be at a point such as R in figure 3-1. Each price at
R is above marginal cost, this distance being inversely proportional to

the demand elasticity.
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Although Ramsey pricing is assuredly above marginal cost for all
markets, the regulator's substantive choice set, A-B, may extend below
marginal cost. Figure 3-1 shows a segment from G to B where the price
in market 1 can be below its marginal cost and yet the revenue require-
ment can be covered by charging a high enough price in market 2.
Whether such a range exists in reality depends on the price elasticity
in the other market. Market 2, for example, having very inelastic
demand would allow virtually any amount of revenue to be extracted from
it, which would permit the market 1 price to be very low.

The question of whether marginal cost should be a price floor is
naturally raised by the existence of segment G-B. Kahn asserts that
marginal cost "...would have to be the bottom limit, as far as economic
considerations prevail..."23 The reason is that some other service or
group suffers if one group is favored with a price below marginal cost.
That is, a movement from point G to B, which favors group 1 with a
price less than marginal cost, results in a higher price for group 2.
The difficulty is that the same can be said of a movement from any
point in the A-G segment, such as point R, towards point G. It is not
clear how a movement from G to B can be prohibited on these grounds
while allowing a movement from R to G. The same type of difficult,
social judgment is involved in both cases. In principle, the choices
are quite similar.

In practice, however, it may be the case that the position of
points A and B are more difficult to estimate than the position of
point G. Points A and B depend on demand elasticities, possibly in an
extreme range of customer usage that has not been observed histor-
ically. By contrast, point G mainly depends on marginal cost, and may
be easy, by comparison, to estimate. Interested parties may argue, for
instance, that load will be lost if price is not reduced close to mar-

ginal cost. This is similar to a claim that point A is near point B,

233ee Kahn, Economic Principles, p. l44.

46



and since the location of point A is not easily verified such a claim
is difficult to refute. Such an argument can be carried below marginal
cost, however, only at the risk of consumer intervention from the other
side whose lawyers and economists also can estimate the location of
point G and argue persuasively that below such a price, economic harm
to their clients ensues. Hence, the marginal cost pricing floor may be
based more on political considerations than on economic reasoning.

Some commentators have suggested an entirely different type of
price floor, one equal to the point where marginal cost equals marginal
revenue, at least for elastic services.Z4 Figure 3-1 makes clear that

this requires P? at point A to be a pricing floor. Such a price is at

one extreme of the A-B range, and would, if adopted, eliminate vir-
tually all of a commission's judgment and discretion. In addition,
such a policy is at the threshold of being unstable, as discussed in
the next section.

The graphical framework can also be used to analyze the concept of
no-loser price discrimination., Figure 3-2 illustrates the idea of
deriving price ceilings from such a notion. The suggestion made by
Roberts and endorsed by Commissioner Stalon is to find an equi-propor-
tional mark-up of prices that allows no-loser price discrimination and
also yields zero profits for the utility. 1In figure 3-1, equi-propor-
tional mark-ups over marginal cost are located along a straight line
from the origin that passes through the point of marginal costs, E. A
no-loser price discrimination point must lie along this line and must
be on the zero-profit locus, but not in the segment from point A to B.
Hence, the straight line must intersect the zero-profit ellipse outside
the range of substantive choices. 1In figure 3-2, the point F' satifies
these conditions. The prices associated with point F' are to become

ceilings, in this concept.

24These are discussed in Kahn, but the idea is not suggested by
him. 1Ibid., pp. 145-146.
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This concept of price ceilings has several drawbacks. First, point
F' may not exist, in that the proportionality line may not intersect
the zero-profit locus at all. (The line may lie above the ellipse
everywhere.) Second, supposing the line does cross the zero-profit
schedule, figure 3-2 shows that the intersection is much more likely to
be in the A to B range than outside of it. If so, the resulting prices
could not be the basis of no-loser price discrimination, since the
pricing choices along the A-B segment involve substantive tradeoffs
between groups 1 and 2. Consequently, the Roberts-Stalon concept of
price ceilings is not generally applicable because its conditions may
not, and indeed seem unlikely to, be fulfilled.

A more serious drawback, however, is that the resulting price
ceilings do not seem very useful even if point F' exists, as it does in

figure 3-2. The ceilings corresponding to F' are PC and Pg, which

includes all prices from F to F'. The range from A to F' is a set of
prices dominated by others along the A to B segment and should not be
chosen by regulators in normal circumstances. The remaining set of
pricing alternatives are merely those from A to F. The choices from F
to B are excluded by this rule. The elimination of this set of sub-
stantive options seems unwarranted in that it is not based on any well-
founded judgment. 1In practice, the Roberts-Stalon rule, if it exists,
seems likely to result in feasible price ranges near point A, as drawn
in figure 3-2, which means that the favored customers are those with
inelastic demand. 1If this is the desired outcome, a simple declaration
of such a goal would be superior to a proposed set of price ceilings
that sometimes do not exist and arbitrarily restrict the regulator's

set of pricing alternatives when they do.
The Possibility of a Death Spiral

Thus far, the argument presented in this section has been that the

limits of price discrimination are established by the same phenomenon
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Fig. 3-2. No-loser price discrimination and price ceilings

that even an unregulated monopolist must respect——the sensitivity of
market demand to price. Within this very wide range, shown as segment
A to B in figures 3-~1 and 3-2, the regulator can improve the well-being
of one group only at the expense of another. The job of restricting
monopoly power naturally creates a set of substantive pricing choices
among which regulators must choose. The concept of no—loser price dis-
crimination does not add any useful tool to the regulatory arsenal of a

commission that has estimated the position of pricing points A and B.
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A possibly more important reason for understanding and estimating
the pricing limits of points A and B is that beyond these limits profit
regulation is inherently unstable., At prices above the unregulated
monopolistic level, demand becomes sufficiently elastic that any price
increase serves only to induce "...a self-perpetuating collapse in
demand, accompanied (and driven) by ever—increasing rates."2> This is
popularly known as a “"death spiral”, since any service subject to such
a vicious cycle would not be viable. Either the price of such a ser-
vice must be reduced below the monopoly level or the service will
suffer a total collapse of demand. 1If all services of a public utility
were in such a position, the utility itself would fail.

That death spirals are a possibility is not news. Several com-
mentators, notably Arlon Tussing, have suggested that some natural gas
markets are perilously close to such a position.2® The purpose of this
section is to supp