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Introduction

The U.S. electric utility industry operates in a business
environment that provides fewer incentives for efficient
(i.e., cost-minimizing) performance than non-ragulated,
competitive markets. Several factors contribute to this
situation. TFirst, as a result o5f the regulatory process,
firms are limited to earning a "reasonable" rate of return.
Thus, even when firms increase their production efficiency
(i.e., reduce their short- and long=-run costs of meeting
demand by combining production inputs in a more optimal
manner), they are prevented from receiving the additional
profits that would be earned in a non-regulated, competi-
tive market. At the same time, regulation will likely
allow less-efficient firms price increases that could not
be obtained in a competitive market. Also, at least in

the short run, electric utility firms have a relatively
fixed market and their customers have limited ability to re-
duce or increase electricity coasumption in response to
price changes; this Iurther shields these firms from the
econcmic gains br losses that could be associated with im-
provements or deteriocrations in their efficiency.

In this business environment, regulators have traditionally
relied on regulatory lag* and a scrutiny of costs and
management procedures to encourage the efficient management
of utility firms. However, in recent years, high inflation
in essentially all inputs to utilities' operations has led
to considerably briefer intervals between rate cases,

* Regulatory lag refers to the period between rate adjustments;

during this period, a utility's prices (at least for some
components of its cost of service) remain fixed. An
improvement or deterioration in production performance
during this period translates into changes in utility
profits, which may exceed or fall below tie return level
embedded in the firm's rates. Because the firm's earnings
are placed at risk during the period of regulatory lag,

it is generally assumed that regulatory lag creates an
incentive for utilities to operate efficiently.
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thus reducing the potential effectiveness of regulatory

lag as an incentive for efficient operations. In addition,
the general trend of increasing costs has made it difficulct
for regulators to monitor and evaluate the cost perfor-
mance of utilities. Indeed, the introduction of automatic
rate adjustment programs (for example, fuel cost adjustment
clauses) has further weakened the potential incentive
effect of regulatory lag. The problems attendant to the
rapidly increasing costs faced by utilities in recent
years, coupled with the deteriorating financial condition
of many firms in the industry, have increased regulators'
and other cbservers' concern that utilities may not be
achieving the desired levels of production efficiency.

Faced with these circumstances, innovative regulators
have begun efforts to improve production efficiency in ;
the utility industry. Overall, these efforts are directed
at reducing the rate of increases in nutility rates and
encouraging the provisicn of electrical service at the
lowest pcssible cost. These performance improvement pro-
grame have taken widely-varving forms. [or example,
several state utility commissions have adopted programs
aimed at increasing generating un.t operating efficiency
and availability, or at controlling cne or more expense
accounts. In addition, several state commissions have
implemented incentive programs to control tha cost of
generating plant construction. Each of these programs
includes some procedure fcr rewarding and, in some
instances, penalizing a firm for superior and inferior
performance, respectively.

At the same time, utilities have also begun tc implement
programs designed to improve their performance. Typically,
these programs take the form of incentive compensation
plans that provide rewards for selected managers on the
basis of their performance with respect to corporate and
individual performance targets. These programs have been
implemented from within the firms and center on improving
the utility's performance with regard to one or more
measures that are important to both shareholders and
utilicy customers. For example, some firms have initiated
programs that are based on the achievement of rate-cof-
return on equity or earnings targets. Other incentive
programs are geared toward improving generating unit
performance or reducing electricity rates relative to thcse
of other firms.
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Although both regulators and utility managers have taken
steps to strengthen the electric utility industry's
incentives for superior prcduction performance, there is
no concensus over what form a program should take to
enhance performance and minimize utilities' overall cost
of service. Indeed, it is possible that some programs
which are focused on improving performance with regard to
a narrowly defined measure of operating efficiency (e.g.,
generating unit availability) may actually lead to
increases in a utility's overall cost of service.

In response to the general concern about utility production
performance and faced with a proliferation of programs

for improving performance, the Federal Energy Regulatory
Commission (FERC) has undertaken an examination of incen-
tive regulation programs designed to encourage improved
production performance in the electric utility industry.
However 't is achieved, improved performance would be
expected to meet the overall goal of electric utility
regulaticn: ensuring the provision of electric service to
ratepayers at the lowest possible price, while providing
an acceptable guality of service level and a fair return
on investment for the firms.

To assist in this effort, FERC retained Resource Consulting
Group, Inc. (RCG), to conduct a comprehensive analysis of
the issues involved in formulating an incentive regulaticn
program and to develop and evaluate an incentive regulation
program to be considered for implementation by FERC.* In
this report, RCG presents its findings regarding these
areas of inquiry.

In conducting this study, we structured our analysis with
the primary objective of designing an incentive regulation
program that would enccocurage the provision of electrical
service to customers at the lowest possible price, consis-
tent with a satisfactory level of service gquality. To
facilitate structuring such a program, we identified and
analyzed a set of fundamental issues that must be
considered in designing and implementing an incentive
regulation program. These issues include:

e At what aspect of utility performance should an
incentive regulation program be focused?

* We were assisted by our sub-contractors, Drs. Rcnald
Ehrenberg, Jerome Hass, and Robert Smiley of Cornell
University.
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e How should performance be measured and evaluated in the
context of an incentive regulation program?

e How should the economic outcomes (i.e., reductions or
increases in the firm's cost of service) or the perfor-
mance results achieved under an incentive program be
shared between a utility and its ratepayers?

® Should the sharing mechanism in an incentive program
include both a reward and a penalty?

e How should an incentive mechanism be structured to
reward or penalize a firm for superior or inferior
performance (e.g., should a reward affect allowed return,
rate levels, or management compensation)?

e How should rewards or penalties to a firm be
distributed between management and shareholders?

e How should the incentive regulation program adjust
for factors or events that are bevond a firm's control
in rendering rewards or penalties for superior or
inferior performance?

An additional issue that underlies the design of an incen-
tive regulation program is whether the procram is suitable
for implementaticn only by FERC or, if the program 1is to

pe effective, must it be implemernted by bothk FERC :nd

state commissions? In general, because FERC regulates

only a rather small fraction of a firm's revenues, an
incentive program will need to be applied under a coopera-
tive effort by both FERC and state commissions to be effec-
tive in promoting the minimization of utility costs in
providing electric service to ratepayers.

To analyze these issues and provide a basis for formulating
an incentive regulation program that would most effectively
promote utility cost minimization, we conducted reviews

and evaluations of the following:

e A number of incentive regulation programs that have
been implemented by regulators in the electric utility
industry and other regulated industries,

e Several management incentive compensation programs
that have been implemented by electric utilities to
encourage better performance in their firms,

e Incentive programs that utility industry analysts and
other persons concerned with the industry's performance
have proposed, but that have not been implemented,
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e Alternative approaches for measuring ana evaluating
an electric utility's performance as a basis for
incentive regulation; this analysis included a detailed
review and evaluation of total factor productivity
indexes and other aggregate performance measures, and

e Other performance measures and incentive mechanisms
which are potential options for constructing a compre-
hensive incentive regulation program; these were analyzed
on both a gqualitative and quantitative basis.

On the basis of our analysis, we have formulated, and recom-
mend to FERC, a comprehensive incentive regulation program
designed to encourage utilities to maintain the lowest
possible rates to their consumers. Specifically, this pro-
gram is aimed at encouraging a utility to reduce the growth
and level of its electricity rates relative to those of
other firms. The incentive reward mechanism 1is desicrned to
affect management compensation, and thus directly affects
the agents of the firm who must ultimately accomplish any
improvements in its performance. The concept underlying
this program is to simulate a sense of price competition
among comparable firms, as though the firms cperated in a
competitive, non-regulated market. At %the same time, the
sense of price competition is achieved without placing

the firms' earnings at risk, thus preserving a principal
advantage of the regulated, protected monopoly environment
in which utilities operate: low cost of capital. We
support this program because it will:

e More strongly promote cost minimization than does
the traditional regulatory process

e Promote cost minimization without distorting signals
to the firm to combine its productive resources effi-
ciently in both the short- and long-run

e Transfer to ratepayers the greatest possible share
of the economic benefits associated with performance
improvements.

To be most effective, this program will reguire cooperation
by both the FERC and state regulatory commissions. More-
over, utility managers and boards of directors must be
receptive to the use of ratepayer-funded incentive compen=
sation programs.

In addition to our recommended incentive program, we
delineate two incentive programs that may be substituted
for, or be complementary to, our recommended program.
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Although we strongly support our recommended program,
these two additional programs have substantial merit and,
on the basis of our analysis of them, we recommend that
these programs be considered for implementation. The
first program is a construction cost control incentive
program. It links both an incentive rate-of-return
mechanism and an incentive compensation plan for constru-
tion program managers to a utility's cost performance in
constructing major projects. This program could be
implemented in conjunction with our preferred program.
The second program incorpcrates an automatic rate adjust-
ment mechanism linked to price changes in a utility's
production inputs, as measured by external price indexes.
This program could be implemented as a substitite for our
preferred program.

In Chapters 1, 2, arnd 3, we present our analyses of the
issues that should be addressed in formulating an incen-
tive regulation program. We describe our recommended
program in Chapter 4. 1In addition, in Chapter 5, we
describe and evaluate the two additional programs which
FERC might consider for implementation. Finally, in the
appendixes, we present analyses supporting our recommended
programs and critical reviews of existing or proposed
incentive regulation programs.



A FRAMEWORK FOR DESIGNING
AN INCENTIVE REGULATION PROGRAM

Designing an incentive regulation program requires consider-
ation of a complex set of issues and alternative approaches
to resolving these issues. These issues deal with specific
design features of a program and broadly include such
gquestions as:

e Which aspect of utility operations should a program be
directed at improving?

e How should performance with respect to this aspect of
operations be measured?

e How shculd individual firm performance ke evaluated as
a basis for granting incentive rewards or penalcias?

e How should incentive rewards or peralties be graated
to a firm?

e What should be the amount of rewards of penalties that
a firm receives as a result of 1ts performance?

These issues may be resolved in a variety of different ways.
The different possible resolutions of these issues can lead
to very different incentive programs that, as a result, can
have markedly different effects on firm operations and the
eventual benefit to consumers from an incentive program.

As a simple illustration, consider the first gquestion. An
incentive program may be focused at improving -verall cost
performance for the firm or at improving any of several
subaggregate aspects of firm performance such as generating
unit availability, management of operating and maintenance
expense, or management of fuel and purchased power expense.
Depending upon the selection of a program focus from among
such options, the overall design and ultimate effectiveness
of an incentive program may vary widelv. For example, the
selection of aggregate cost performance as a program focus
would imply different procedures for measuring and evaluat-
ing performance from those implied for a subaggregate focus
such as generating unit availability.
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To assist in analyzing these issues, and evaluating and
choosina among the various approaches for resclving the
issues, a sound conceptual basis, or analytic framework,
is necessary. To develop this framework, we specified
a set of objectives for an incentive regulation program
and the criteria that should be used in designing and
evaluating such a program. Then, we identified issues
or considerations that must be addressed in defining a
comprehensive program.

PROGRAM OBJECTIVES
AND CRITERIA

The primary objective =of utility regulation and, hence,
an incentive regulaticn prcogram, should be tc ensure
that electrical service is provided to customers at the
lowest possible price consistent with a satisfactory
level of service quality. In addition, in designing

a program to promote this fundamental ocbjective. we
believe that four secondary objectives should be
considered and, to the extent pcssible, reflected in
the incentive regulaticn program. Under these second-
ary objectives, an incentive regulation program should:

@ Provide a utility with a reasonable opportunity
to earn a fair return on its investment.

e Provide signals to utility management to plan
and operate efficiently, both in the long-run and
the short-run.

e Distribute to utilities a share of the benefits

or losses resulting from changes in their performance.
Ideally, this share should equal the financial reward
or penalty regquired to encourage companies to improve
or avoid deterioration in performance.

e Be applied in a fair and objective manner so as not
to penalize or reward firms arbitrarily for performance
results that are beyond the company management's
control.

With these objectives in mind, we specified eight criteria
that should be used to guide the design and evaluation of
incentive regulation programs. Such programs should:
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1. Promote long- and short-run production efficiency.
An incentive program should encourage a company manage-
ment to make decisions regarding the expansion or medi-
fication of the firm's capital stock and other long-
term planning and operations activities (e.g., load
management programs) that will minimize the present
value of total cost of service, while maintaining
acceptable reliability and service guality. For
example, an incentive program should not cause a firm
to forego long-term, cost-reducing investment oppor-
tunities (e.g., converting a generating unit from oil
to coal combustion) because the investment would
increase its costs in the short run. In addition,

an incentive program should provide signals for effi-
ciently combining factor inputs (the materials, labor,
etc. in a firm's production process that are used to
produce output) in the short run to produce electri-
city. PFor example, an incentive program should not

be addressed at a narrow component of utility opera-
tions (e.g., fuel cost per unit of output)} in such a
way that i1t will encouracge a2n inefficient substitution
of other factor .inputs (e.g., operating and maintenance)
for the input on which the incantive program is based.
In general, to accomplish these results in both the
long~ and short-run, an incentive program should ke
allocatively neutra.; that is, it shcald not distcrt
the firm's perception of the market price and asso-
ciated marginal value of the factor inputs in the
production process.

2. Encourage improvements in performance. To encourage
performance improvements, an incentive program should be
structured so that a firm has a reasonable opportunity
to incur rewards and/or penalties when its performance
deviates from selected standards or measures. In addi-
tion, these rewards or penaities must be of sufficient
magnitude to make the firm respond to the incentive
program. Inasmuch as possible, a program should be
structured so that management is directly affected

by the rewards or penalties incurred by a firm,

because it is management who must accomplish any
improvements in performance. Thus, the more directly
management is affected by a program, the more likely

the program will achieve its desired results.

3. Encourage management to bargain aggressively in
purchasing the firm's factor inputs. Although pecuniary

improvements (e.g., reductions in the price paid for an
input as a result of bargaining) do not represent improve-
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ments in economic efficiency or prcductivity, they may
lead to reductions in the cost of service to ratepayers.
Accordingly, an incentive mechanism should encourage
utility managers to bargain strenuously and obtain the
best price for factor inputs in markets that are not
purely competitive.

4. Eliminate opportunities for management to manipulate

the program to earn rewards that are not based cn bene-

fits to ratepayers. Firms should not be able to create '
the appearance of performance improvement (and, in

conjunction, earn a rewaru) by actions or manipulat.on
of account.ng that result in no real benefit to con-
sumers. For example, the rules of an incentive program
shoulid not permit management to reduce its pericrmance
in a one time period without incurring a penalty and
then later regain its previous performance level while
earning a reward for the supposed improvement.

5. Be structured so that the distribut.on of benefits
or losses between a company ard its ratepavers can be
controlled. The incentive psogram should provide scme
means of transferring to ratepayers a share of the
economic benefits or costs that result from a company's
performance under an incentive prcgram. To the extent
pessible, this sharing device shouid be able to be
controlled externally, objectively, and consistently.
In keeping with our general rule that an incentive
program should benefit ratepayers, a firm should
receive only that share of benefits that is sufficient
to encourage it to achieve improvements, so long as
the net value of improvements to ratepayers remains
positive.

6. Incorporate performance evaluation measu-es and
rewar37genaitz provisions that are fair and reasonable,
and that are applied in an objective and non=-arbitrary
ashion. Insofar as possible, the means by which a
utility's performance is measured and evaluated
(whether implicitly or explicitly) should not involve
subjective judgment. In addition, the performance
evaluation component of an incentive mechanism should
stress fairness by controlling for factors or events .
that may affect a company's apparent performance, but
are beyond management's control. Finally, the penalty
or reward associated with a level of performance should .

not be open to subjective manipulation by regulators
or the firm. For example, it serves little benefit
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to design a complex inc2ntive rate-of-return mechanism
if the base rate of return to which incremental adjust-
ments are made can be manipulated by regulators or

the firm.

7. Have expected cost-savings that exceed any increase
in revenue rg%girements associated with potential
increases in the firm's cost of capital. In implement-
ing an incentive program, regulators must take prospec-
tive increases in investor risk into account. Speci-
fically, programs that encourage performance improve-
ments by placing the level of a firm's revenues or
income at greater risk (e.g., an incentive rate-of-
return program will increase uncertainty about the
level of future earnings) will likely increase both

the variance of a firm's earnings before interest and
taxes, and the covariance of this value relative to
that of other uncertain capital assets. As a result,

a firm may receive a lower bond rating and commen-
surately higher debt costs. In adidition, its cost

of equity capital may increase as investors will
require a higher risk premium (above ap alternative
~iskless return) in order to hold the equity of the
firm. These increases in cost-cf-capital will lead

to higher revenue requirenents if the firm is to remain
in business. Accordingly, it is important tluat any
increase in the cost-of-capital associated with an
incentive program not outweigh the expected dollar
savings to ratepayers associated with implementing the
mechanism.

8. Be administratively practical. The administration
of an incentive program shou not impose an unreason-
able burden on regulators or utilities Inasmuch as
possible, the incentive mechanism should not regquire

an effort beyond that required in the conventional
regulatory process. Also, the data that are required
in measuring and evaluating performance in an incentive
program should be reudily available.

PROGRAM ISSUES

To assist in defining a comprehensive incentive regula-
tion program, we have identified six issues that relate
to various program components which may be specified in
different ways. Once specified, these components de 'ine
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the program and provide the basis for evaluating 1its
effectiveness in prcmoting performance improvements and,
ultimately, reducing costs to ratepayers. These issues
are delineated in the remainder of this chapter. In sub-
sequent chapters, we discuss each issue and recommend
approaches for specifying the components of an incentive
program which are consistent with our evaluation criteria.

1. At what aspect of utility serformance should an
incentive program be targeted? This question 1is
perhaps the most fundamental consideraticon in defining
an incentive program. Once this aspect is selected,
appropriate measures of performance can be targeted;
it will also be important in specifying the terms cf

sharing losses and gains between the company and 1ts
ratepayers. An incentive program may ke focused on:

e Aggregate performance for the entire company,

e Performance in a functional subset of the firm's
activities (e.g., generation, transmissicn, cr distri-
bution),

® Performance in the service of a market subset or
subsets of the firm's activities (e.g., retail cpera-
tions or residential sales),

e Performance in the use of a sukset of the firm's
factor iaputs, and/or

e Performance at a subfirm level of cperations (e.g.,
specific generating units).

2. How should nerformance be measured? Utility perfor-
mance measures should correspond to the aspect of perfor-
mance at which tine incentive program is focused. Examples
of performance measures include total factor productivity
indexes, aggregate cost measures, disaggregated unit cost
measures, and disaggregated measures of physical produc-
tion efficiency.

3. How should performance be evaluated? A firm's
perfor - ance may be evaluated by comparing it with the
historical performance of the company or an aggregate
of similar companies, the projected performance of the
company, the contemporary performance of other similar
companies, the contemporary performance of some cost
or price index, or a defined standard of productivity.
In evaluating performance, measurement and comparisons
may be made on a static basis (i.e., what is a firm's
performance at an instant in time?) or on a cumulative
basis (e.g., over a given period of years). Another
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consideration in measuring and evaluating performance
is the length of time over which performance should be
measured in order to dampen extraneous fluctuations 1in
utility operating circumstances chat are beyond manage-
ment's control but affect its apparent performance.

4. How should the incentive mechanism operate? An
incentive program wil contain a mechanism for trans-
ferring rewards and/or penalties to the firm. This
mechanism may affect the company's allowed rate-of-
return, the allowability and timing of cost recovery
or general rate levels (and thus, implicitly, earned
return, or management compensation). The method by
which the incentive mechanism rewards or penalizes the
firm will affect the effectiveness of the program in
promoting improvements and the share of benefits that
may be retained by consumers.

5. How should the incentive's sharing mechanism be
structured? 1n an incentive program, the incentive
mechanism will include a provision for sharing the
gains or losses in performance between a company and
its ratepayers. For a firm, the sharing mechanism

may include a reward, a penalty, or both. Also, we
must consider the share of gains or losses that is
retained by the firm, whether the distriiution operates
symetrically for rewards and penalties, and whether the
distribution pattern is uniform over all values of gain
or loss that may accrue to a firm. Another element of
an incentive program's structure that must be addressed
is whether the sharing mechanism operates uniformly
over time. For example, does the firm receive a share
of the gains or losses associated with a level of
performance that declines over time as an increasing
share of the benefit or loss is transferred to rate-
payers?

operate fairly and objectively, an incentive program
should not reward or penalize firms for performance
results that are largely attributable to factors or
events beyond manacement's influence. For example,
adjustments for factors such as basic differences among
utilities' characteristics may be explicitly included
in the performance evaluation/incentive mechanism
components of an incentive prograa. In some instances,
if a comparison among firms provides the basis for
performance evaluation, adjustments for external
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factors may not be required to the extent that a factor
(e.g., input price inflation) more or less affects all
fims uniformly. However, there may remain other,

less systematic factors or events that may be difficult
to control by a simple adjustment procedure. These
factors (e.g., lengthy plant shutdown because ¢. the
discovery of design flaws in a specific type of nuclear
generating unit) may require special, discretionary
adjustments by regulators in administering a program.




FOCUS OF AN INCENTIVE REGULATION
PROGRAM AND ASSOCIATED PROCEDURES
FOR MEASURING AND EVALUATING PERFORMANCE

The issues involved in designing an incentive regulation
program can be grouped into two broad categories:

1. The issues associated with the aspect(s) of utilit
per formance t0 improve.
ese l1ssues include e aspect of performance
on which the program will be focused, and designing the
procedures for measuring and evaluating the firm's
performan-e as a basis for granting it rewards or

penalties under the program.

2. The issues associated with the desi
incentive mechanism. esigning a system for encouraging

a firm to improve its operations with respect to the
program's selected performance focus involves several
issues; these include specifying how a firm will receive
rewards or penalties for its performance and structuring
the reward/penalty framework ol the program.

In this chapter, we discuss the issues in the first cate-
gory. Consistent with the program objectives listed in
Chapter 1, we recommend that an incentive regulation
program be focused on a firm's aggregate zost performance.
This focus encourages the firm to meet the major objective
of an incentive regulation program: minimizing both the
short- and long-run costs of electricity to consumers at
an acceptable level of service quality. We first present
arguments in support of this recommended program focus and
then discuss procedures for measuring and evaluating the
firm's performance relative to this focus. The second
category, the issues involved in designing a program's

» incentive mechaniem, is addressed in Chapter 3.

SELECTING THE FOCUS
OF AN INCENTIVE PROGRAM

The first issue that must be addressed in designing an
incentive regulation program is deciding on which aspect
of a utility's operations the program snould focus. The
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choice of program focus will directly affect the specifica-
tion of procedures for measuring and evaluating a firm's
performance as a basis for granting rewards cr penalties

to it. The focus of the program should relate to the
aspect of utility operations that regulators desire to
improve and could include:

e The aggregate cost performance of a utility in pro-
viding electrical service,

e The firm's performance in a functional subset of
its activities (i.e., generation, transmission, distri-
bution, or plant construction)

e The firm's cost performance in serving a specific
market subset(s) (i.e., retail and wholesale cperations
or residential, commercial, and industrial sales),

e The firm's cost performance in the use of a subset(s)
of its factor inputs (e.g., fuel, labor, operations, and
maintenance, or generating unit performance ani avail-
ability), or

e The aggregate cost performance at the subfirm level
(e.g., performance of a specific generating station).

On balance, we recommend that an incentive regulation
program be focused on the first uspect, the aggregate cost
performance of the firm in providing electrical service to
its customers, as might be indicated by some gross measure
of the utility's cost. We define cost in this case to
cover all supplies and services required for the genera-
tion, transmission, and distribution of electricity. This
category includes the cost of short-term variable inputs
to the production process (i.e., fuel, labor, purchased
power, and other materials and supplies), the currently
attributable cost of fixed capital inputs (which include
both return of, and a reasonable allowance for return on,
capital), and the cost to consumers associated with losses
of electrical service.

Four arguments support our recommended focus. First, an
aggregate cost performance focus is consistent with the
primary objective of an incentive regulation program:
minimizing cost-of-service to ratepayers at an acceptable
quality of service level. By embodying this objective in
the program's design, a program is more  -likely to realize
this desired result than a program which focuses on only
one or a few aspects of a utility's costs.
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Second, an aggregate cost performance focus should not
affect the firm's perception of the market prices of its

factor inputs.

In this way, the program should be allocatively neutral

and thus avoid giving potentially inefficient price signals
to a firm that could be created when a program focuses on
only a subset of a firm's factor inputs or operations. A
program with a subset focus will very likely distort the
firm's decisions regarding the combination of inputs which
vyield the smallest ccst of production and, in general, may
lead to an inefficient substitution of inputs for the input
that is the focus of the program. For example, if a
program is specifically focused on fuel use, the firm

could perceive a different marginal value in preduction
from using this input than would be indicated by the market
price for the input. Specifically, if an incentive program
is based on fossil fuel use efficiency (as indicated by the
fossil fuel cost per kWh of net generation), then the firm
will perceive fuel prices to be higher than indicated by
the market. As a result, the firm will be encouraged to
substitute, perhaps inefficiently, lower-quality, lower-
price fuels for higher-quality, higher-price fuels. While
this substitution may lower the utility's fossil fuel

costs per kWh of net generation, it would also increase
maintenance costs and outage rates for its fossil-steam
generating units. Thus, the cost of delivered energy to
consumers may ?ot decrease, and may actually increase,
because of the' fuel substitution induced by the incentive
program.

Similar distortions may be induced by emphasizing the per-
formance of a subset of a firm's functional operations
(e.g., generation, transmission, and distribution) or its
service to a market subset (e.g., the cost of serving
residential customers). In these cases, a firm will be
encouraged to exert speci.l effort in improving only one
aspect of its operations (e.g., generating unit availability)
to the potential detriment of other areas. For example, a
program oriented at managing retail rates in one regulatory
jurisdiction may encourage a firm to adopt accounting and
cost allocation procadures that will shift these costs to
other jurisdictions. Specifically, in developing rates,

a firm may be encouraged to allocate its costs in a manner
that artificially understates its costs in the focal area
of the program. Such a program may give a firm both the
incentive and the opportunity %0 improve 1ts apparent
performance (and not necessarily its actual operating
performance) through accounting methods.
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Third, an aggregate performance focus should eliminate
problems that could result if the administrators of an
incentive regulation program attempted to second-guess
utility management on the specific asvects of a firm's
operations. Because of their general lack of direct
involvement in a firm's operations, utility regulators
will not be better able than utility management to make
detailed decisions concerning the least-cost provision

of electrical service. Specifically, to be effective,

an incentive program oriented at a subaggregate level of

a firm's operations would require that regulators be

aware of specific operating conditions and circumstances
of each utility in their jurisdiction. Using this infor-
mation, regulators would, in effect, decide how a firm's
current planning and operations should be modified to
reduce its cost-of-service to ratepayers (e.g., a firm
should increase generating unit availability). These deci-
sions would then be embodied in the performance measures
and incentive mechanisms of the programs applied to speci-
fic firms. In our judgment, regulators cannot be expected
to become sufficiently involved in a firm's operations to
function effectively as shadow managers of a utility.

In fact, if regulators focused incentive programs on

a subaggregate measure of performance and remained their
usual distance from a firm's operations, the result could
actually be increases in the total cost-of-service.

Fourth, a program oriented at improving aggregate perfor-
mance should impose less administrative burden than the
other options. As outlined in the preccdiing paragraph,
administering a program that is focused at a subaggregate
level of a firm's operations would impose a substantial
and costly administrative burden on requlators. State
commissions with only a few firms in their jurisdictions
might be able to accommocdate the expense and administrative
burden of becoming intimately involved in a utility's
operations.* However, for FERC, with its much larger
number of regulated firms, such an involvement would be
highly impractical.

* See Appendix A for a detailed review and critique of
state-implemented utility incentive programs focused at
a subaggregate level of firm operations.
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DEVELOPING PROCEDURES' FOR
MEASURING A FIRM'S PERFORMANCE

The measurement of a utility's performance is an integral
component of an incentive regulation program. In conjunc-
tion with a performance evaluation procedure, performance
measurement provides the basis for tracking a firm's
performance reiative to the objectives of an incentive
program and deciding whether the firm oucht to be rewarded
2r penalized under the terms of the program's incentive
mechanism. It logically follows that, inasmuch as possible,
the performance measure should encompass the selected
objectives and focus of the incentive program. Keeping
this criterion in mind, we considered three major issues
in developing a performance measure:

1. What should be the basic measure or characteristic
of a firm's performance upon which a measurement procedure
is based?

2. What should be the length of time over which perfor-
mance is measured?

3. Should the measurement of a firm's performance be
static or dynamic?

We discuss each issue in the remainder c¢f this section.

The Basic
Measure of Performance

Consistent with our recommendation to focus an incentive
program on improving the aggregate cost performance of
utilities, we directed our attention to aggregate measures
in developing a recommended measure of utility performance.*

* We did not consider di~aggregated cost or performance
measures as a basis for an incentive regulation program;

as discussed above, using such measures in an incentive
program is likely to distort utility management's percep-
tion of the relative prices and marginal value of the factor
inputs consumed in the production of electricity. This

does not mean that disaggregated measures cannct be useful.
Indeed, a firm should benefit by using disaggregated cost

or performance measures to understand how its performance
may deviate from that of other-similar firms or from its

own historical performance. Such analyses may assist a
firm's management in judging if it is performing well or
could undertake improvements in certain areas of its business.
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These measures include total factor productivity (TFP)
measures and various measures of gross revenues Or Jross
costs per unit of electrical service (aggregate unit cost
measures) .

Total Factor
Productivity Measures

Total factor productivity (TFP) analyses meas re
the aggregate change in a firm's productivity over time
for all of the firm's factor inputs (i.e., labor, fuel,
capital, purchased power, and other materials).* However,
we do not recommend the use of TFP measures as the basis
for an incentive regqulation program for four reasons.
First, compared to aggregate unit cost measures, while TFP
measures provide a complex view of changes in productivity,
they do not focus as directly on minimizing the cost-of-
service to ratepayers. Second, as a corollary, because TF?
analyses focus only on productivity changes over time, they
provide no information on the performance of a firm at a
given point in time. (As we discuss in a later section,
it is important to reflect both the level of, and change
in, performance in an incentive program). Third, TFP
measures are theoretically complex and involve subjective
judgments in defining a calculation procedure £or them.
Indeed, the apparent productivity performance of a firm
(both absolute and relative to other firms) may vary
considerably depending upon the specific TFP analytic
methodology used. These methodologies' potential vagaries
in analyzing a productivity change limit the level of
confidence that could be placed in TFP analyses as a
practical basis for an incentive regulation program.
Fourth, because of their complexity, TFP measures lack
intuitive appeal and thus are less likely than aggregate
unit cost measures to be accepted by utilities and their
regulators.

Aggregate Unit
Cost Measures

We recommend that an aggregate unit cost measure be
the basic characteristic of firm performance that 1s encom=-
passed in a perfcrmance measurement procedure. Aggregate
unit cost measures are direct indicators of a firm's

* See Appendix B for a detailed discussion and evaluation
of the use of TFP measures as a basis for an incentive-
regulation program.
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performance with respect to its total cost of serving
customers. They reflect the outcome of interrelated
utility activities in producing and delivering electricity
to customers and : ' planning to meet future electricity
demand. Moreover, if they are properly designed, these
measures may be appropriate for determining company cost
performance across groups of comparable utilities.

To determine which measure of aggregate unit cost would be
the most appropriate for an incentive regulation program,
we reviewed and evaluated a number of such measures that
were defined using various combinations of total expenses
or revenues per kWh sold or generated. Cur evaluation
focused on the degree to which each measure:

e Reflects a utility's total cost of service as
perceived by customers,

@ Can be easily developed from data that® are collected
on a regular basis and made available to the public, and

e Would encourage firms to operate efficiently if it
were included in an incentive regulation program.

On the basis of our evaluation, we recommend that an aggre-
gate unit cost measure, defined as total revenues from the
sale of electricity, divided by total kWh sales to retail
and wholesale customers plus losses, be used. This defini-
tion directly coincides with the major focus of an incentive
requlation program: minimizing the aggregate cost of
providing electrical service to ratepayers at an acceptable
quality of service level.*

* In the limit, the definition of our recommended revenue-
based performance measure is equivalent to an expense-
based measure of a firm's total cost of doing business,
including return on capital and income taxes. As an
alternative to these eguivalent measures, we considered

an expense-Lased measure that excluded return on capital
and income taxes. However, this type of performance
measure creates an incentive to substitute capital for
other factor inputs. Thus, we decided that the recommended
aggregate cost measure should reflect bLoth return on
capital and income taxes to eliminate this input substi-
tution bias. :
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In addition to meeting the primary goal of incentive
regulation, the use of this measure shows several other
advantages. First, it reflects the utility's total
electricity costs as perceived by ratepayers, including
a return on capital to the utility's investors. Second,
the data required to compute this measure are readily
available to FERC and state regulators. Third, an
incentive program tied to this comprehensive cost measure
will encourage firms to minimize their costs (and, in
turrn, their rates) with respect to their current opera-
tions, long-term capital expansion, and financial struc-
ture. The recommended unit cost measure will not disturb
the firm's perception of the market prices for its
inputs.* Accordingly, using revenues per kWh as the basis
for measuring and evaluating performance should lead to
economically efficient decisions by firms as they seek to
minimize both the short- and long-run costs of providing
electrical service. Moreover, centering the performance
measure on revenues per kWh will give firms the incentive
to bargain aggressively in the purchase of factor inputs
(e.g., selected types of labor) for which the firm is not
purely a price taker.

As we noted above, the data required to develop our
recommended performance measures are publicly available.
Following the nomenclature of the FERC system of accounts
for Class A and Class B electric utilities, the revenue
and kWh sales data** necessary to estimate this measure
ara2 accounted for in accounts:

* By including return on capital, however, the recommended
measure may create a conflict of interest between manage-
ment and shareholders in an incentive regulation program
that links management compensation to aggregate cost
performance. This potential conflict, in our opinion, is
less important than the input substitution bias that would
be created by a performance measure that excluded return

on capital (see footnote on page 2.7).

** Because they are unrelated to the prices paid by custo-
mers for delivered electricity, we excluded the following
revenue accounts from the definition: 450 (forfeited
discounts), 451 (miscellaneous service revenue), 453 (sales
of water and water power), 454 (rent from electric
property), 455 (interdepartmental rents), and 456 (other
electric revenues).
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@ 440 (residential sales)

e 442 (commercial and industrial sales)

@ 444 ‘sales for public street and highway lighting)
® 445 (other sales to public authorities)

e 447 (sales for resale), excluding revenues from, and
the quantity of, opportunity sales

® 448 (interdepartmental sales).

The inclusion of kWh losses in the denominator reflects
the requirement that utilities with large service areas
and, accordingly, large transmission/distribution systems,
must provide more generation to service a given level of
retail and wholesale sales. Data on kWh losses can be
found in the Electric Energy Account (page 40l) of FERC
Form No. 1 for Class A and Class b electric utilities.

In defining our recommended cost measure, we have excluded
revenues from, and quantity cof (in kWh) opportunity sales,*
which are boocked in FERC Account 447 (sales for resale).
This exclusion eliminates a problem encountered by analysts
in trying to define an aggregate cost measure using the
FERC system of accounts.** Specifically, opportunity sales
(e.g., economy interchange transactions) are typically
served by a firm from its marginal generating capacity

at any point in time. As a result, the cost of this
generation activity and its associated average revenues

may often be higher than the average revenues per kWh

-hat are generally realized by a utility. Thus, including
revenues from, and the gquantity of, opportunity sales

could lead to a false perception that the utility's

average cost (price) per kWh of delivered energy is higher
than is actually the case. A high level of opportunity
sales might indicate a utility's aggressiveness in

* An opportunity sale is a short-term, non-firm sale made
by a utility over some time period using generating
capacity that is not needed to meet the utility's normally
expected load in that time period.

** Por example, see: Tenenbaum, B. W. The Measurement of
Relative Productive Efficiency Among Privately Owned
Electric Utilities. OUnpublished Ph.D. dissertation, Univer-
sity of california at Berkley, October 1980, pp. 62 and 250.
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maximizing the use of its existing generiting equipment
(and, thereby, a reduction in costs perceived by customers
if some or all of the profits from the sales are flowed
through to customers). iowever, without the adjustment we
have described, this aggressiveness in reducing costs

paid by customers would be misinterpreted as an increase
in the utility's costs.*

If data were available, we would propose an additional
adjustment to our recommended cost measure to reflect
quality of service. In developing an incentive program

to encourage firms to minimize the price of their electri-
cal service, a performance measure must ensure that firms
do not sacrifice their service quality to cut costs. A
reduction in service quality, for example, could be
indicated by an increase in the number of full or partial
outages (a partial outage could be a voltage reducticn).

To protect against this possibility, a performance measure
should reflect the gquality of service provided by a firm.
One approach to this adjustment would be to increase “a¢
numerator of our recommended cost performance measure DBy
an amount equal to the estimated cost to consumers from
electrical service that is demanded by customers, but not
provided to them by the utility. To make this adjustment,
we would need an estimate of the amount of energy not
served during a time periocd (e.g., a year) because of
generation, transmission, or distribution system failures
and voltage reductions, and an estimate of the cost per
kWh to consumers from not receiving this energy.

In recent years, a number of analysts have attempted to
estimate the costs incurred by various customer classes
as a result of full outages of varying duration (e.g.
day, time »f day, time of year) and circumstances (e.

ITO RN

* In a previous footnote, we argued that our recommended
revenue-based cost measure is equivalent tO an expense-
based measure that includes a utility's total costs. If

an expense-based measure were developed, we would recommend
reducing the utility's production-related expenses by
revenues from opportunity sales booked in Account 447

to reflect the costs of making these sales as well as

the flow-through to customers of profits from the sales.
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with and without notice).* The results of these analyses
sould provide a basis for attaching a cost to consumers
for the energy not served by a firm due to a full loss of
electrical service. However, to our knowledge, nc esti-
mates have been developed for the cost of voltage reduc-
tions associated with "partial outages." These costs are
often assumed to be insignificant so long as voltage is
sustained at a level sufficient to prevent damage to
electrical motors. Although there are probably some minor
costs associated with voltage reductions, it may not be
unreasonable either to ignore these costs or assign them
a very low value.

The remaining information required to adjust the measure
to account for losses of service is to determine the
quantity of energy not served in full or partial outages.
Unfortunately, we are not aware that any electric utilicy
reports such data to its regulatory commission. If such
data were available, multiplying the assigned cost per
kWh of lost service times the quantity of energy not
served would yield an estimate of the cost to customers
from lost service. This cost would be added to the numera-
tor of the measure of average cost to consumers per KkWh
of electrical service and, accordingly, would provide an
incentive to firms not to sacrifice quality of service as
a means of reducing apparent consumer cost.

Because of the complexity of the adjustment described above,
FERC may choose to implement an unadjusted cost measure.

In this case, FERC would have to exercise care to ensure
that firms did not let service guality slip as a means cf
reducing their costs. To meet this requirement, FERC would
have to obtain data from utilities on changes in their
service quality over time. A relatively simple reporting
format could be developed to provide these data on an

annual basis.

* For example, see: Ontario Hydro. Estimating the Costs
of Power Outa%es. Unpublished working paper, April 1979;
an esource consulting Group, Inc. The Cost of Electrical
Supply Interruptions: Report prepared for the Boston

Edison Company and the Electric Power Research Institute,
April 1981.
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Length of
Performance Measurement

In measuring average revenues per kWh for utilities, the
basic measurement period for which data are now available
is one year. However, we recommend that the measure be
computed over a longer period to dampen the effect of
year-to-year random variations in a utility's operating
conditions (e.g., climatically induced fluctuations in
load levels) and to broaden the time horizon over which

an incentive program rewards or penalizes a firm's
performance. That is, management should be encouraged to
minimize costs both in the short- and long-run. By
measuring cost performance over a period of several years,
utility management will be encouraged to consider lconger-
term approaches to controlling costs, even though such
approaches may lead to temporarily higher rate levels than
might otherwise be attained (but in return for lower rates
in the future).

The selection of an appropriate measurement period 1is
somewhat subjective. We recommend that cost pertormance
be averaged over at least a five-year period (in a
subsequent, more detailed discussion of an incentive pro-
gram in Chapter 4, we use five years as the averaging
period). In addition, we recommend that a non-uniform
weight structure be used in cumulating the annual data.
Specifically, greater importance should be attached to
cost performance in the more recent years of the measure-
ment period. To achieve this result, declining weights
(that sum to one) should be used to sum the annual data in
calculating the five=-year averages.

One approach to developing the declining weights would be
to discount prior years' performance using a consumers'
discount rate. For example, if a l0-percent discount rate
were used, then the weights would decline exponentially as
follows:*

* The weights are determined mathematically by the
formula:
weight, = e | .-,

£=0

where r is the consumers' discount rate and t = 0 represents

the current year, t = 1 represents the curr-nt year less
one, etc.
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WEIGHT STRUCTURE FOR CUMULATING ANNUAL PERFORMANCE DATA

Year Weight
Current 0.242
Current-1l 0.219
Current-2 0.198
Current=-3 0.179
Current-4 0.162

As an example of how such an averaging procedure would
work, consider a firm with the following average revenues
per kWh over a period of five years:

AVERAGE REVENUES PER kWh

Year Average Revenues per kWh
Current $0.63
Current-1l $0.61
Current-2 $0.54
Current-3 $0.52
Current-4 $0.46

The five-year average revenue level for this firm would be
computed as follows:
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FIVE-YEAR AVERAGE REVENUE LEVEL

Average

Revenue Weighted Annual
Year per kWh X Weight Average Components
Current $0.63 0.242 $0.152
Current~-1l $0.61 0.219 $0.134
Current=-2 $0.54 0.198 $0.107
Current=-3 $0.52 0.179 $0.093
Current-4 $0.46 0.162 $0.075

Five-Year Average Revenue per kWh = $0.561

As may be seen, this five-year-average ($0.561) is higher
than the simple arithmetic ($0.552), indicating the greater
weight attached to performance in the more recent years,
which, in the example, have relatively higher annual
average revenues per kWh.

Static vs.
Dynamic Measurement

In measuring aggregate cost performance as part of an
incentive program, we must consider whether the measure-
ment should be made on the level of average revenues
(static measurement), the change in average revenues
(dynamic measurement), or both. On balance, we recommend
that an incentive program and, in conjunction, the measure-
ment of performance, be structured toc encompass both
static and dynamic performance. In this way, a program
can be structured to encourage firms to strive for both
low rates at any instant in time and low growth in rates
over time. Specifically, an incentive program should:

@ Encourage a firm that has high rates at the beginning
of an incentive program to reduce the growth in its
rate levels.

e Encourage a firm that has low rates at the beginning
of an incentive program to maintain its low rates. For
a firm with low rates, further reductions (relative to

a target) may be difficult.
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In measuring dynamic performance, we recommend that a
five-year average of rate levels (calculated as described
in the preceding section) be used as the base against
which change is measured. For example, change might be
measured by comparing the average revenue level for the
most revent year with the average of revenues per kWh

for the five years immediately prior to the most recent
year.*

If both dynamic and static performance are encompassed

in a performance measurement and evaluation procedure, it
will be necessary to develop some scoring index for both
components of the performance measure. The scoring index
will typically be a part of the evaluation procedure,
which we discuss in the next section. These scores may
then be combined using weights. The specification of
weights for combining the measures of dynamic and static
performance is somewhat subjective and need not be uniform
across all the firms pirticipating in an incentive program.
For example, it may be desirable to use weights that vary
depending upon the static position of a firm's average
revenues relative to those of other firms or some other
standard of evaluation. A variable weighting scheme may
prove especially effective in rewarding firms with low
relative rates for maintaining their low rates, even
chough the rate of growth in their rates could be higher
than either that for other firms or a general cerformance
target. We describe such a weighting procedure in detail
in Chapter 4, in conjunction with our discussion of a
recommended comprehensive incentive program.

SPECIFYING A BASIS
FOR EVALUATING PERFORMANCE

Linking performance measurement to an incentive mechanism
requires that some evaluation procedure be used for judging
whether a utility's observed performance is sufficiently

* Por a discussion of a utility-sponsored incentive
program that incorporates a similar type of rate change
measure, see the discussion of Utility B in Appendix G.
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good (or poor) to warrant a reward (or penalty). A
utility's performance could be evaluated relative to:

e The contemporary performance of other utilities,
e The utility's own historical perfcrmance,
e The historical performance of other utilities,

® A standard or index defined on the basis of cost
or performance data from a non-utility industry that
are assumed to be reasconable indicators of the
performance of utilities.

Of these five alternatives, our first preference is for
evaluating a utility's static and dynamic performance
relative to the performance of other utilities during
the same time periods. In addition, as a second choice,
we recommend the use of an index of the cost of utility
production inputs as a basis for evaluating the dynamic
cost performance of a utility.

Current measures of a utility's performance, either static
or dynamic, relative to its own historical performance or
that of other utilities are inappropriate because the
conditions affecting a utility's current performance may
diverge considerably from the circumstances prevailing

in previous periods. Accordingly, unless it is possible
to control for intertemporal variations in operating
circumstances, there is no strong basis for expecting
that historical performance should presage or set a
standard for future performance. Last, because of
comparability problems, we also do not favor evaluating
utilities relative to non-utility indicators of perfor-
mance (e.g., evaluating a utility by comparing its rate
of change in average revenues to the rate of inflation

as measured by the Consumer Price Index).

In the following sections, we discuss our two preferred
approaches to evaluating utility performance.

Evaluation Relative to
the Contemporary Perfor-
mance of Other Utilities

Comparing a utility's static and dynamic performance
in managing its total costs to the contemporary perfor-
mance of otner utilities does not require contrelling
for intertemporal changes in the business circumstances
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confronting firms. For example, to a large degree, at

any instant in time, utilities face similar circumstances
with regard to general economic conditions (e.g., input
price inflation, condition of capital markets). Using

a contemporary comparison will eliminate the need to control
for changes in these conditions over time.

However, in using this evaluation procedure, the comparison
among firms should account for differences in the contem-
porary business environment of firms that are beyond manage-
ment's control and that affect the cost of service of each.
Controlling for these differences across firms may be
accomplished by forming groups of firms that are similar
with regard to their pertinent business environment
characteristics. The characteristics that should be
accounted for in forming comparable samples of utilities
should include, to the extent possible, such factors as:

e Total generating capacity
e Average load factor
e Historical and forecast lcad growth

e Percent of sales to residential and commercial
customers

e Stringency of environmental requirements
e State and local tax burdens.”

One issue that must be confronted in specifying the char-
acteristics for forming groups of firms is whether or not
to account for past, long-term decisions by a firm's manage-
ment that may affect its apparent performance in the future.
Qur suggested list of pertinent characteristics that could

* In a proposed rulemaking concerning the determination
of generic rates of return for the utilities it regqulates,
the FERC indicated that it would examine procedures for
grouping utilities into three risk classes. During this
rulemaking, the Commission might also address potential
procedures for grouping utilities on the basis of some

of the factors discussed above. See: Federal Energy
Regulatory Commission. “"Generic Determination of Rate

of Return on Common Equity for Electric Utilities."

Federal Register, Vol. 47, No. 169, August 31, 1982,
PP. !l!!!-i!!!!.
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be used to form groups of comparable utilities excludes
utility-specific characteristics that result from previous
management decisions (e.qg., reserve margin or capacity

mix) which may not be modified easily in the short-run,

but will affect the firm's current and future performance.
The exclusion of such characteristics ensures that previous
poor or good decisions by management are reflected in a
utility's performance measurement, which is consistent
with designing an incentive program to promote good long=-
term cost performance. Therefore, we do not favor control-
ling for previous management decisions in forming the Dbase
period comparison groups.

However, we recognize this importa,t and difficult issue must
be addressed in designing a performa..~e evaluation program,
Accordingly, the administrators of an i.7entive program might
decide to use a firm's charaicteristics tha. Aepend on past
management decisions in grouping firms. If such characteris-
tics were used in developing groupings at the outset of an
incentive program, the measu.e cf a firm's performance would
not be affected (either positively or negatively) by the
results of its past long-term strategic decisions as it began
operating under an incentive program. Later, groupings might
be revised based cu changes in selected business environment
characteristics that are relatively independent of management
decisions (e.g., increasing industrial load as a percentage of
total load). However, groupings on the basis of base period
characteristics that result from past management decisions
would never be changed. That is, with regard to capacity mix
and reserve margin, the firm would remain in the same classifi-
cation that it had at the beginning of the program, despite any
changes that may have occurred in these characteristics.
Although this approach to "handicapping"” firms may have merit,
its adoption as part of a performance measurement and evalua-
tion program would lessen the potential incentive for utili-
ties to improve those performance characteristics that reflect
their long-term strategic decisions.

The selection of groups of comparable firms using the
hypothesized set of business environment characteristics
could be facilitated by statistical analysis. Specifi-
cally, working with data for the full set of Class A and

B utilities regulated by FERC, procedures such as faceor
analysis or principal components cculd be used o collapse
the hypothesized characteristics into a smaller and more
practical set of characteristics or explanatory variables.
Factor analysis and principal components are statistical
techniques for reducing large sets of hypcthesized
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explanatory variables into smaller sets of explanatory
variables that are linear combinations of the original
variables. These techniques would also assist in dis-
carding variables that provide redundant information
in explaining differences among firms' performance.*

Once a set of explanatory variables has been selected,
cluster analysis could be used to group firms. Cluster
analysis is an analytic technique for grouping multi-
attribute observations (in this case, firms) into groups
that are similar with respect to their designated attri-
butes.** These statistical analytic techniques are well
known and widely used for such problems; standardized
computer programs are available for conducting these
analyses.+

In addition to using these statistical technigues for
grouping firms, a panel of "experts" could be used to
identify sets of similar firms. These experts' groupings
could then be used to judge or modify the statistical
groupings. In addition, the experts' groupings could be
analyzed by discriminant analysis to identify the implicit
weightings on business environment characteristics that
may explain the experts' classifications. This informa-
tion could then be used in conducting the cluster analysis.

In forming the similar groups of firms, it will be important
to maintain a sufficient sample size within each group to
permit a practical inter-firm comparison and evaluation of
the performance within the group. Accordingly, we recommend
that comparison groups contain at least 10 firms.

o See, for example, Johnston, J. Econometric Methods.
New York: McGraw-Hill Book Company, + PP, ’ .

** Green, Paul E. and Tull, Donald S. Research for
Marketing Decisions. Englewood Cliffs, N.N.: Prencice-
Aall, Inc., L978. Another useful reference is: Hartigan,
John A. Clustering Algorithms. New York: John Wiley &
sons, 197%.

+ SAS Institute, Inc. SAS User's Guide, Cary, N.C.,
1979 .
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Once the comparison groups have been formed, the evalua-
tion of a firm may be undertaken by considering its perfor-
mance rank relative to other firms (e.g., rank of average
revenues per kWh), its deviation from the average perfor-
mance for the firms in the group, or some other method or
ordinal or cardinal comparison and evaluation. In general,
we recommend that the scaling technique for evaluating
static and dynamic performance not be purely ordinal,

since cardinal information on performance (e.g., revenues
per kWh) is already available. In Chapter 4, we provide

a detailed illustration of hcw a cardinal scaling tech-
nigue may be employed.

As an alternative to forming groups of similar firms, it
would be possible to use regression analysis to develop

a normalized estimate of firm performance based on the
selected explanatory variables. In this way, a firm

would, in effect, be compared with all other £firms regard-
ing the set of observations on which the regression analysis
is based. To apply this procedure in any year, the actual
operating results of the firms would be analyzed by regres-
sion to develop an explanatory model of average revenues per
kWh. This mocdel would be used to predict a particular
firm's average revenues per kWh based on its actua. operat-
ing characteristics.

In that year, similar analyses would be undertaken :Zor

previous years to develop normalized estimates of the

firm's average revenues in those years. In evalua.’'ng

a firm's performance by this procedure, a firm's actual

cost performance would be compared with its normalized

performance. The normalized performance represents an

average or expected performance for the specific firm,

given the regression model over all firms. Accordingly,

using actual and normalized results for current and

previous years, the static and dynamic measures of a

firm's performance can be calculated for the firm and

its phantom, "expected value" competitor. As a basis

for a reward/penalty index, cardinal scaling could be

accomplished by taking the ratio of each firm's actual

performance to its normalized or expected performance.

This would result in an index of firm performance that .
would be distributed normally (or lognormally, depending

upon the form of the regression model) with a mean of cne.

Values of the index that are less than cone would imply )
better than average performance and vice versa.
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Evaluation Relative
to a Cost Index

Although our preferred method of evaluating a firm's perfor-
mance to compare it to the performance of other similar
firms (or an econometrically predicted, expected perfor~-
mance for the specific firm), in some incentive programs,

it may be practical or desirable to use an input cost index.
Specifically, in an automatic rate adjustment program (which
we discuss in Chapter 5 as an alternative to our recommended
incentive program), an input cost index ray prove to be a
practical basis for evaluating a firm's performance.

There are two reasons for not giving first preference to
this method. First, the cost index probably cannct be
all-inclusive. That is, the index will likely exclude
most capital-related costs and, thus, as an evaluation
device, impart a bias to the firm's planning and operat-
ing decisions, favoring the substitution of capital for
other inputs. Second, as a comparison tool, the index
assumes constant productivity and that no improvements

in production efficiency result from altering the mix of
factor inputs. Accordingly, unless compariscns against th
index are adjusted for some expected change in production
efficiency, they may give errcnecus information regarding
a firm's performance.

TO use an input cost index as a basis for evaluating a
firm's performance, it would be necessary to identify the
composition of its short-term variable factor inputs
(i.e., fuel, labor, purchased power, and sther supplies
and materials) on a unit output basis and the share of
its current costs or rates that corresponds to the cost
of consuming these inputs. Also, current prices would
have to be specified for these factor inputs and an
external means of tracking changes in these prices would
have to be identified. Given the firm's mix of factor
inputs, tracking these prices over time would provide

the basis for developing an input price index for =he firm.*
Subsequently, the component of the firm's costs per kWh

* See Appendix E for a discussion of how such an index
was developed for the rail industry and Chapter 5 for a
more detailed discussion of how such an index could be
developed for an electric utility.
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that corresponds to the consumption of inputs covered by
the index could be compared with the input cost index as
a basis for evaluating the firm's cost performance over
time. Alternatively, changes in the input cost index
could be used as a basis for adjusting the firm's rates
over time. In the latter case, an evaluation of the firm's
performance would be implicitly embodied in the rate
adjustment procedure and performance results would be
manifested in the firm's earnings performance. The input
mix reflected in the cost index might be periodically
recalibrated to reflect changes in the firm's input mix.



STRUCTURING THE INCENTIVE
MECHANISM IN AN INCENTIVE
REGULATION PROGRAM

In addition to providing a procedure for measuring and
evaluating performance, an incent.ve regulation program
must contain a mechanism for encouraging firms to strive
for superior performance. The incentive mechanism at
once sets both the reward/penalty provisions of an
incentive program and the terms for sharing, between a
firm and its ratepayers, the economic ocutcomes of improve-
ments or deterioration in performance, as indicated Dby
the performance measurement and evaluation procedure.
Accordingly, the incentive mechanism is a critical compo-
nent of an incentive regulation program because it will
influence both the efficacy of the program in improving
performance and the extent to which consumers benefit
from the improvement.

In formulating an incentive mechanism, twC issues must be
considered:

1. What should be the focus of the incentive mechanism?
2. How should the sharing mechanism be structured?

We discuss these issues in the following sections.

SELECTING THE FOCUS
OF THE MECHANISM

To encourage improvements in a £irm's performance, an
incentive program must provide a mechanism for rewarding
or penalizing a firm for superior or inferior performan:e.
To accomplish this, a mechanism could be chosen which
affects: the allowed return on equity that is embodied

in a firm's rates, general rate levels (both of the fore-
going measures will implicitly affect earned return), or
the level of management compensation.
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On the basis of our review and analyses of alternative
formulations of incentive mechanisms, we recommend that

an incentive mechanism be structured to affect management
compensation as the means by which a firm's superior or
inferior performance is recognized. 1In structuring an
incentive regulation program in this manner, regulators
will not be able to direct the payment of incentive awards
to specific members of a utility's management, because
individual compensation is ultimately the prerogative of

a firm's board of directors and shareholders. That is, a
firm's management is the agent of and works on behalf of
the firm's shareholders, who own the firm. However, as

we will discuss more fully in Chapter 4, regulators may
structure an incentive program that provides for ratepayer
funding of an incentive compensation program, depending
upon the evaluated performance of the firm. In this way,
the firm would not have to fund incentive bonuses out of
its pre-tax earnings; rather, bonuses would be contributed
as an increase in revenue based on the firm's superior
performance.

Three arguments support this management compensation focus.
First, because a firm's management ultimately will have to
implement any performance improvements in response tc an
incentive program, linking management compensation to the
rewards/penalties associated with the incentive mechanism
should increase the effectiveness of the program. In
contrast, the alternative formulations of an incentive
mechanism will affect the level of a firm's earnings and,
accordingly, the firm's shareholders will be the initial
recipients of any incentive award under an incentive
program. To the extent that management owns a substan-
tial component of the firm, then increases or decreases

in a firm's earnings could substantially affect the
current income or net worth of its management, However,
because the utility industry can be characterized as

having relatively low insider ownership, this link between
earnings performance and management income will be rela-
tively weak. For example, of the 102 electric utilities
reported on by the Value Line Investment sSurvey, only five
are listed as having more than a one percent inside owner-
ship. In contrast, in other industries, even large capital-
ization firms may have substantial insider ownership (e.a.,
10 to 15 percent) .*

.

* See: Arncld Bernhardt, Inc. The Value Line Investment
Survey, various weekly issues, 1983,
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Alternatively, in taking account of an iscentive program's
potential effect on a company's earnings, a firm's share-
holders or board of directors may act to encourage manage-
ment to compete for the potential earnings rewards. Ffor
example, the board of directors may institute an incentive
program that links management compensation to the perfor=-
mance measures embodied in the incentive regulation program
or to the firm's earnings performance. Although this
action may increase the likely effectiveness of an incen-
tive program which is not oriented directly at management
compensation, it is certainly a more circuitous route =o
influence management than structuring the incentive program
at the outset to focus on management compensation. In addi-
tion, there may not be a high likelihood that shareholders
or a board of directors will act to implement such a plan
unless, as we discuss more fully in the second argument,
the incentive regulation program provides a relatively
substantial reward or penalty through its potential effect
on earnings.

Secnnd, by directly focusing the reward/penalty structure
of an incentive program on management compensation, rate=-
payers should be able to retain a greater share of the
expected economic benefits from a firm's performance
improvements. Put simply, ratepayers should be able to
"buy" performance improvements at a lower cost through a
program oriented at management compensation than one which
affects earnings. More specifically, the prospective
incentive compensation award or penalty will likely be
less than the prospective increase or decrease in earnings
required to induce shareholders to exert pressure on
management to improve the company's performance. The
argument is relatively straightforward: if a gross award
of fixed value is distributed over a large body of share-
holders (e.g., through a dividend increase), it will have
a greatly diluted impact on any individual shareholder
relative to the impact on individual managers if the award
were distributed to management. Moreover, .’ a reward is
received as an increase in earnings, the amount received
by shareholders will be reduced by corporate income taxes
(i.e., the government may receive uUp to 50 percent of the
reward before it is perceived as an increase in personal
income) .
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The magnitude of this dilution can be illustrated by a
simple example. Assume that regulators are willing to
implement an incentive program that will increase a firm's
gross revenues by one-half percent and that the revenue
increase may either be distributed uniformly among five
percent of the firm's employees, or distributed to share-
holders, after-tax, as an increased dividend payment.
Using Southwestern Public Service Co. as the basis for

the numerical example, an increase in revenues of 0.3
percent in the firm's 1981 fiscal year would have equaled
approximately $2.7 million. 1If this $2.7 million were
distributed over five percent of the firm's employees, or
114 persons, the average compensation bonus would have
been about $23,600, a bonus that most managers would be
anxious to earn. In contrast, if the $2.7 million had
been distributed as an increased dividend, the value per
share or per sharehoclder would have been considerably
reduced. Specifically, assuming a marginal tax rate of

50 percent, $1.35 million would have been available for
distribution. With 32.1 million shares outstanding, the
increased dividend per share would be 4.2¢. In fiscal
1981, Southwestern paid $1.41 per share in dividends;
accordingly, the percentage increase in dividends would

be about tnree percent. For the average shareholder of
Southwestern, the increased dividend in 1981 of 4.2¢ would
have resulted in an additional income of $32.58, based on
41,432 common shareholders. (However, since many shares
may be held in a street name or by an institutional investor,
the effective number of individual shareholders may be much
larger and the dividend per share smaller.) In shors, if
shareholders (instead of management) are the primary
recipients of an award of a given value and must be relied
on £o spur management to strive for improved performance,
the incentive will likely have less impact on encouraging
the firm's management to improve performance. As a
corollary, to encourage a desired level of performance
improvement, the share of expected cost reductions that
may be retained by ratepayers will also probably be

less under earnings-related programs than under a
compensation-related program,

Third, an incentive program that af‘ects manacement come-
pensation should have a negligible effect on a firm's
cost of capital. A key concern in designing an incen-
tive regulation program is to avoid increases in a firm's
cost of capital and their asscc.ated increased revenue
requirements, because they will reduce or conceivably
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offset the reduction in revenue requirements that result
from coste-saving improvements undertaken in response to
the program. In general, incentive programs that affect
the firm through potential increases or decreases in its
operating income (e.3., earnings before interest and taxes)
may lead to a higher cost of capital for the firm, because
lenders and investors require higher risk premiums for
holding the firm's securities. An iucentive program that
affects management compensation should have no effect on
investors' and lenders' perception of the riskiness of

a firm's operating income stream and shculd aveid alto-
gether the potential problem of increased cost of capital.
Indeed, if management gains better control of its operations
and increases its earnings stability as a result of an
incentive program oriented at compensation, it is even
possible that the program could lead to reduced cost of
capital.

As a final point concerning cur recommendation that an
incentive program reward or penalize the firm by affecting
management compensation, we must recognize that

a conflict of interest may develop between management and
shareholders if performance is evaluated on the basis of
average revenues per kWh, Specifically, management (s res-
ponsible for arguing for an allowed rate of return on equity
on behalf of its sharenolders. At the same time, i(f an
incentive bonus is awarded on the basis of average revenue
performance, management may “e encouraged to adopt ratemaking
positions that improve its average revenue per kWh performance
(@.9., arque for an otherwise low rate of return on equity).
thus, in designing a program that affects management compen=-
sation and uses average revenues as a basis for performance
evaluation, it will be necessary to include some procedure to
offset this conflict of interest., Some potential means of
resolving the problem include letting a committee of share~
holders or the board of directors formally review ratemaking
positions on critical issues adopted by management in major
rate cases or oxcludtng a firm's chief executive officer (CEOQ)
and chief financial officer from the ratepayer-funded
incentive compensation Lrograms, In general, we recommend the
latter approach to eliminate this potential conflict between
management and shareholders.



L&)
.
g

STRUCTURING THE INCENTIVE MECHAMNISM

STRUCTURING THE
SHARING MECHANISM

The second major issue which must be addressed in the
design of an incentive mechanism is the process by which
the firm and its ratepayers will share the economic bene-
fits or losses associated with changes in the firm's
performance. In structuring the sharing mechanism, we
must consider three questions:

® Should the incentive mechanism include i reward,
a penalty, or both?

e How should the economic resvlts of changes in
performance be distributed between a firm and its
ratepayers?

e How should the rewards or penalties received by a
firm be distributed between a firm's shareholders and
management?

The resolution of these issues will materially influence
the effectiveness of an incentive program in promoting
performance improvements for the benefit of ratepayers.

Specifying Rewards

and P!ﬂ‘;&ﬁ!!

Inherent in the concept of an incentive mechanism is that
a firm should be rewarded and/or penalized Lf its perfor-
mance exceeds or falls below some standard indicated by
the performance measure and evaluation procedure. An
incentive mechanism could include a reward component, a
penalty component, or both,

The decision to include a reward component in an incentive
mechanism is not contentious: assuming that neither the
pre-program base revenues of the firm nor the income of
individual program participants will be adjusted downward
by the program, the inclusion of a reward in an incentive
program, on a probabilistic basis, will only make the
entity better off. Thus, it should be acceptable to parsti~
cipating firms. To the extent that it offers the poten=
tial for improved firm performance in providing electrical
service to ratepayers, the inclusion of a reward in an
incentive program should also be acceptable o ratepavers
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However, the decision to include a penalty component 1in
a program is not so simple. The potential assessment of
dollar penalties for so-called inferior performance may
be impracticable and counterproductive to the goals of

a program, Morecover, the assessment of dollar penalties
may cause an incentive program <o be politically unsaleable.
Next, we discuss this issue with respect to programs that
affect compensation and those that affect revenues or
earnings.

Programs Affecting
Management Comgcngccion

In this type of program, the potential assessment oOf
a dollar penalty against the participants' income may be
simply unacceptable to the firm's management. Given the
consequences of personal bankruptcy or sudden decreases
in personal income (e.g., risking foreclosure on a residen-
tial mortgage), individuals may reasonably behave in a
risk-averse manner when confronted with the option of
participating in such a program. That is, even if the
program offers equal or greater eopportunity for increases
in their income, individual managers may effectively refuse
to participate in the program unless their base salaries
are increased enough to effectively offset their potential
income losses. As a result, thc prospective penalties may
lead managers to leave firms that participate in such a
program, even though they may have to accept lower, but
presumably more certain, salaries in Other positions.
Ultimately, assuming the existence of efficient labor
markets, in order for a participating firm to retain
managers of equal quality to those who originally occupied
the affected positions, it would have to bid up salaries
to levels that offset the personal and diversifiable
risk associated with accepting the positions.

In this light, we recommend that an incentive program that
affects management compensation include only prospective
dollar rewards in the incentive mechanism. However,
depending upen the procedure for evaluating performance,

it will probably be necessary to recognize poor performance
and tally implicit dollar penalties against future dollar
awards for superior performance. Unless there is some

such procedure for penalizing poor performance, there

may be an incentive for managers to Jame the incentive
program.
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Specifically, managers may be encouraged to achieve
intentionally poor performance or use accounting maneuvers
to achieve the appearance of poor performance if a sunse-
quent improvement from the poor performance level will

earn a reward. One way to avoid this problem would be

to set a scale of negative points or dollar penalties

for poor performance that may be accrued against future
rewards. After a firm had earned "negative" points, it
would have to work off the negative position with positive
points before being eligible for dollar awards. 0Of course, .
if the firm had no negative points, the positive points
would have resulted in dollar awards. Even with such an
approach, there may still be a problem: if a firm accrues .
a large number of negative roints that it must work off
before receiving dollar awards, management may not perce.ive
any reasonable opportunity for earning a reward and the
incentive program may cease to be effective in promoting
performance improvements. To avoid this problem, a nega-
tive account may occasionally have to be written to zero

Oor must decay over time in some way. We discuss the
resolution of this problem in greater detail in the next
chapter.

Programs Affecting

Revenues and Earnings

A potentially serious problem arises when dollar
penalties are explicitly assessed for poor performance
in a program that affects the firm's revenues or earnings.
Specifically, the dollar penalties may lead to a pro-
gressive deterioration in a firm's performance if the
penalty is assessed in one time period, which prevents
the firm from takiing steps to improve its performance in
subsequent time pericds. In such a scenario, the
performance gap between firms exhibiting superior perfor-
mance and those exhibiting inferior performance would widen
over time.

In addition to this problem created by explicit dollar

penalties, another problem may arise through the implicit

penalties that investors may perceive in earnings-related ’
programs that offer only potential rewards for good perfor=-

mance and no explicit penalties for poor performance.

Specifically, the prospect of implicit dollar penalties .
Against earnings may exaggerate the potential adverse effect

on a firm's cost of capital. Though not perfectly rational,

Lf investors and lenders behave in a risk-averse manner in

valuing the firm's securities, then the prospect of a
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perceived deterioration in earnings or interest coverage
as a result of implicit dollar penalties may increase a
firm's cost of capital. The reason that thie concern over
a dollar penalty may not be perfectly rational is that,
even with only dollar rewards, astute investors will
reappraise upwards the expected earnings of a firm.
Subsequently, whenever the firm fails to earn the expected
incentive reward, in effect, it will have been assessed
with a dollar penalty against its expected earnings.
Nevertheless, there may be a sufficient psychological
aversion to dollar penalties to warrant avoidirg their use
because of their prospective effect on a firm's cost of
capital.

In view of these arguments, we recommend great care ce
taken in including a dollar penalty in an incentive program
that would affect a firm's earnings. Again, as with the
management compensation-oriented programs, it may be
possible to accrue negative points against future dollar
rewards as a means of assessing penalties under this type
of program.

Sharing the Economic
Results of an Incentive
Program

Whether an incentive program includes dollar rewards,
penalties or both, the method of determining the amount of
reward or penalty relative to an evaluated level of perfor=~
mance (or said another way, the share of gains or losses
retained by the firm) will crucially affect the program's
ability to promote performance improvements and the extent
to which ratepayers receive benefits from the improvements.
Designing the incentive sharing compenent of a program

will require selecting a general framework for sharing the
economic results from improvement or deterioration in
performance, and the specific numerical parameters (e.g.,
the fractional share of gains retained by the £firm) for
that general sharing framework. In the course of our
analyses in this area, we have reviewed several studies
that purport to prove a particular sharing framework is
superior toc others and that lay out rules for setting
numerical percentage parameters. However, these analyses
are often highly theoretical and it is difficult in real
world circumstances to assess the validity of their findings
and apply the theoretical prescriptions for establishing
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an incentive program's numerical parameters.® Ultimately,
the selecticn of both the framework and, in particular,
its numerical parameters, will involve subjective judg-
ments by regulators concerning, for example, the amount of
reward that is sufficient to induce some potential level
of performance.

With regard to establishing the sharing framework and its
parameters in an incentive program, we delineate the
following general guidelines.

1. TIn linking an incentive mechanism to performance
measurement and evaluation procedures, the sharing
framework should be structured so that a firm's manage-
ment will perceive a reasonable probability of achieving
the performance improvements required to earn a reward.
Similarly, management should perceive that their actions
could reasonably lead to the incurrence of penaltiles

for poor performance. The sharing mechanism should not
specify an unduly wide range of performance which might
be described as neutral, that is, warranting neither
reward nor penalty.

2. An incentive sharing framework should never permit
more than 100 percent of the economic value of a perfor-
mance improvement to be retained by the firm. Otherwise,
ratepayers may expect to be worse cff as a result of
implementing the program.

3. An incentive saaring framework should provide

rewards and/or penalties that are large encugh to
encourage a firm's management to undertake improvements
to earn a reward or avoid penalties. However, given that
the fundamental objective of an incentive regulation
program is to reduce costs to ratepayers, the amount of
any incentive reward to a firm (or the share of the
economic benefits from an improvement retained by th
€irm) should be just sufficient to encourage the firm,

on an expected value basis, to undertake the improvement.
That is, the ratepayer should realize the maximum pcssible
share of the benefits from an improvement.

4. A sharing mechanism should probably transfer to the
firm an increasing share of the econcmic benefits

* For example, see: Sinden. Frank W. "Inflation Adiust-
ment Formulas and Efficiency Incentives." Challenges for
Public Utility Regulators in the 1980s. East Lansing:

: ress, i, PP. 6.
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associated with performance improvements on the margin.
We may intuitively expect that, in any time period, the
incentive effect required to achieve performance improve-
ments will increase on the margin. That is, each addi-
tional performance improvement will be more difficult to
achieve than previous improvements. Therefore, as the
assessed dollar value of the improvements increases,
the marcinal and average shares retained by the firm
should increase. In practice, it is probably impcssible

) to develop prespacified numerical estimates of any firm's
incentive response functions. Therefore, a weaker and
perhaps more practical conclusicn of this argument 1is

. that a sharing mechanism should at least provide a
constant, non-decreasing share of gains to the firm.

With these points in mind, we discuss three general
frameworks for distributing the econcmic outcomes 2f an
incentive program between a firm and its ratepayers. As

we have already indicated, selecting among these frame-
works and setting numerical parameters to the framewcrks
will require regulators' subjective juagment based on a
balancing of theoretical arguments and practical considera-
tions.

l. Gains or losses may be shared on a constant frac-
tional basis in any time periocd. In this incentive
framework, a firm's actual performance (e.g., actual
costs per kWh) in a given t.me pericd will be measured
against some standard (e.g., a composite derived from a
sample of firms). The firm will typically be rewarded
(or penalized) for its performance by allowing it to
retain a constant share of the difference between its
actual performance and the target or standard perior-
mance (this difference is the gross gain or loss under
the program). For example, the incentive mechanism
proposed by Cross* essentialily falls in this framework.
On a less precise basis, incentive rate of return type
mechanisms also typically fall within this framework.
For example, the mechanism discussed in Appendix F would
be set up to distribute, between a firm and its rate-
payers, an approximately constant share of the gains or
losses in operating cost performance. The firm would
receive its share of the performance reward or penalty
through incremental adjustments to its allowed return.

* Cross, J. G. "Incentive Pricing and Public Utility
Regulation." Quarterly Journal of Eccnomics, May 1970,
Pp. 236-253.
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i variation of this type of program would be one in which
there is a variable rate of sharing that is based on the
extent of deviation in actual from standard performance.
Such a program could be formulated to provide an increas-
ing marginal share of improvement benefits to the firm,
thus matching the guideline that the firm's incentive
sharing rate ought to increase on the margin. An
advantage ~f fracticnal sharing arrangements is that they
provide { explicit control of the share cf gains cr
losses retain2d by the firm, as indicated by the perfor-
mance measurement and evaluation prcocedure.

2. Gains <r losses may be shared variably over time,
with™a firm typically receiving all of the economic
gains or losses from its performance changes for a
number of time periods fcllowing a performance change.
sequently, a share, or perhaps all, of the gains cr
losses may be transferred to ratepayers through rate
adjustments that reflect the prior change in performance.
For example, the avtomatic rate adjustment mechanism
discussed in Chapt'r 5 follows this framework. One
advantage of this type of arrangement is that a firm has
a high incentive to =chicve performance improvements.
For example, the firm may appropriate the full value of
improved performance as an increase in earnings or a

discretionary increase in management compen:cation, at
least for some period of time.

3. Gains or losses in a time period mav be shared con a
variable basis in which the firm has a tarcet rate of
gerfarmance improvement that must be achieved in orcer

or it to "break even." Under this arrangement, rate-
payers receive a fixed level of the assumed improvements
based on this target, while the firm bears the full share
of shortfalls to the target and receives the full share
of benefits above the budget. As a result, the fracticnal
share of gains or losses that is received by the firnm
will vary considerably, depending upon the actual perfor-
mance level achieved by the firm. For example, future
test year rate regulations which assume a productivity
improvement over the previcus year would fall within this
framework. The firm must then achieve the assumed
productivity improvement in order to "break even."
Concurrently, ratepayers receive the value of the target
productivity improvement whether or not the firm achieves
it. If the firm fal)- short of the target productivity
improvement, ratepay::: will receive more than 100 percent
of the improvement. . the firm scores higher than the
target improvement, ratepayers will receive less than
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100 percent and the share received by the firm will
increase with increases in its nerformance.

Sharing Incentive Awards
Within the Firm

a firm is the prerogative of the firm's shareholders,
board of directors, and management. In this light, regula-
tors cannot, and shculd not attempt to, directly control
the distribution of incentive awards within the firm.
However, an incentive regulation program will be most
effective in promoting performance improvements and in
transferring to ratepayers the maximum share of the eco-
nomic benefits associated with those improvements 1f the
program is Jdesigned to affect manacement compensation.

In Chapter 4 and Appendix G, we present detailed informa-
tion and guidelines on our recommended apprcach to struc-
turing a management compensation incentive program. Al-
though regulators should not specify the przcise distribu-
tion of incentive awards within the firm, regulators may
wish to have some sense of how an incentive compensaticn
program might be structured to best promote performance
improvements. As a result, we recommend that an incentive
program be structured to affect management compensation
indirectly by, for example, providinc incentive awards

as ratepayer-funded contributions to an incentive compen-
sation pool which may be distributed at the discretion of
the firm. We describe this type of incentive program in

Ultimately, the distribution of rewards or penalties within
the next chapter.



RECOMMENDED INCENTIVE
REGULATION PROGRAM

Using the analytic frame work and analyses descr
the preceding chapters, we considered a number o
hensive incentive regulation programs that might be
implemented by FERC. In general, these programs focus
improving a firm's performance through explicit or impl
financial incentives directed at either shareholders or
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utility managers. For example, these programs rance from
automatic rate adjustment mechanisms (similar tc the fuel
adjustment clauses currently regulated by FERC) tc rate of
return adjustment mechanisms linked to the earnings or racte
performance of electric utilities.
On the basis of our evaluation of the potential effective-
ness of the different programs in improving P rformance,
we recommend that FERC initiate steps to implement a com=-
prehensive incentive regulaticon prcgram designed %o
encourage utilities to maintain the lowest pcssible rates
to consumers. Specifically, the primary objective of this
rate control incentive program (RCIP) 1s to encourage each
tility regulated by FERC to reduce the level of and growth
in its electricity rates relative to that cof other comparable

utilities. Such reductions should be consistent with
service to customers at an acceptable gquality level. Th
mechanism by which utilities will be encouraged tc achieve
this objective is the payment of incentive awards, funded

by ratepayers, to those utilities that reduce the level of
and growth in their rates relative to ccmparable firms.
Each utility that receives an incentive payment awaré under
the RCI? will be required to distribute the awards tc key
managers in the firm, although the selection of these
managers and the distribution of the firm's incentive
payment awards among them will be determined by the firm's
board of directors and executive compensation committee.
The strength of this incentive mechanism is that 1t focuses
on the agents of the firm who must ultimately effect any
improvements in the firm's perfcrmance.

The concept underlying this recommended RCIP is to simulate
1 sense of price (i.e., rate) competition among comparable
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firms as though the firms operated in a competitive, ncn-
regulated market. However, at the same time, the sense of
price competition is achieved without placing the firms'
earnings at risk, thus preserving a principal advantage of
the requlated monopoly environment in which ut'lities
operate: their low cost-of-capital relative to the cost-
of-capital for firms that operate in competitive markets.
We support this program because it:

® Promotes cost minimization more strongly than dces
the traditional regulatory process

® Creates incentives for firms to minimize their costs
by efficiently combining their production resources in
both the short- and long-run

® Transfers to ratepayers a major share of the economic
benefits associated with performance improvements.

We recommend that FERC, working with state regulatory
commissions, implement such a program.

We also recommend that FERC consider two other incentive
regulation programs that may be substituted for or com-
Plementary to our recommended program. The first is a
construction cost control incentive program. This pro-
gram links both an incentive rate-cf-return mechanism and
in incentive compensation plan for a construction program's
managers to a utility's cost performance in constructing
major projects. The second program incorporates an auto-
matic rate adjustment mechanism which is linked o price
changes in a utility's production inputs, as measurad by
external price indexes. These two alternative programs
are described in Chapter 5.

In the sections below, we first present a detailed descvip-
tion of our recommencded RCIP and then delineate how
selected elements of the program should be develcped.

Last, we discuss several difficult issues related to the
implementation and administration of the program and
recommend steps that FERC can take to resolve these issues.

STRUCTURE OF THE
RECOMMENDED PROGRAM

In structuring the RCIP to meet its primary objective of
minimizing electricity rates at an acceptable guality of
service level, we addressed four major issues:
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1. What should be the program's focus?
2. How should performance be m:asured and evaluated?

3. What type of incentive mechanism should be incorporated
in the program?

4. How shouléd the incentive mechanism be linked to
performance?

In the sections below, we discuss our recommended apprcach
for resclving these program 1ssues.

Focus of the RCIP

An incentive regulaticn program for electric utilisies
should be structured tc ensure that these regulated moncpo-
lies perform in a manner that is in the best interests of
the firm's customers. Specifically, the program shnould
encourage a utility toereduce its electricity rates
relative to the rates of comparable utilities or, in the
cases where the firm's rates are already relatively lcw,
for maintaining its rate poesition. While it would alsoc be
desirable to create incentives for the firm to take cost-
effective steps to improve or, at a minimum, maintain 1its
quality of electrical service (as measured, for example,
Dy such variables as frequency of complete and partial
cutages, averace time to make repairs, and indexes of
consumer satisfaction), it is difficult both to measure
these variables on a regular comparative basis and to
translate quality improvemenzs into deollar benefits for
consumers and utilities. Therefore, we recommend that
the primary focus of the RCIP be the utility's relative
rate performance, consistent with a service guality level
specified by FERC (or perhaps by state regulatory commis-
sions.

From the above discussion, it Mmay appear that the focus

cf the recommended RCIP ignores the interests of share-
hNolders and creates a conflice of interest between manage-
ment and sharehclders by encouraging firms to take actions
to reduce their relative electricity rates. For example,
managers might request and passively accept relatively

low allowed returns on @quity in their efforts tc attain
bonuses. However, as we noted in Chapter 3, several cptions
are available to avoid this potential conflict between
management and shareholders.
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Such a procedure would eliminate the potential confli
between management and sharehclders that might arise
an incentive program that focuses on relative rate lev
as the primary measure of a utility's performance.

Performance Measurement and
Evaluation Under the RCIP

The basic performance measure in the RCIP is the Rate
Performance Index (RPI). This index reflects bcth a
utiiity's current rate levels relative to the current rates
of the other firms in its comparison group, and chances

in the utility's rates over time relative to rate changes
in the comparison group. In this way, the RPI combines
measures of a firm's static (current) and dynamic (changing
over time) performance. By ri.flecting these two types of
performance by a firm, the RPI is a useful indicator of a
utility's performance relative to a peer group of firms.

In addition, the RPI may also be considered an indicator

of the performance a firm might achieve if it cperated in

a non-regulated, competitive market. If the RPI is
formulated in the manner described below, it will indicate
good performance, not only by a utility that lowers its
relative rate levels over a ..ve-year time pericd, but

also by a utility that currently has and continues to have
low rates relative to comparable firms.

In Chapter 3 we recommend that a utility's perfcrmance be
measured using an aggregate unit cost measure, which is
basically defined as total electricity sales revenues
divided by kWh sales. Consistent with this recommendation,
we have attempted to formulate the RPI to reflect both
static and dynamic measures of a utility's aggregate unit
costs. In additiorn, to ensure maximum effectiveness in
encouraging both low relative rates and léw relative
growth in rates, we designed the RPI t» address three
potential constraints on performance improvements. Thes2
are:

l. Firms with relatively locw rates (i.e., a good static
performance measure) will have more difficulty in
improving their dynamic performance relative to firms
with relatively high rates (i.e., a poor static perfor-
mante measure). Therefore, the RPI should be structured
sc that it continues to indicate good overall perfor-
mance for a firm that maintains its good stat:c.
performance.
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2. Conversely, firms with currently high rates will

have more difficulty in achieving a gnod static perfor-
mance measure than firms with currently low rates.
Therefore, the RPI should be structured toc reflect the
benefits of gradual, but continual, improvements in

firms' rate levels that may result in goed dynamic
performance measnres but poor static performance measures.

1

3. Past management decisions will affect the inictial
static measure of a utility's performance under the RCIP.
To dampen the effects of these past decisicns on a firm's
static performance measure, the RPI should be structured

to emphasize the contributions ¢f current management

to a utility's performance.

cht-step

With these constraints in mind, we developed an ei
covered by

procedure for calculating the RPI for each firm
the RCIP.

Step l: Assign each utility to a group of comparable
utilities using the grouping procedures and
techniques recommended in Chapter 3.

Step 2: Calculate a static performance measure for each
£irm in a group. This measure, in time pericd T
for the ith firm in the group, is defined by:

§ . at(t=7)
€= (T4) Re 5. ' %

“L,T = 2 er(:-?)
t=(T=-4)

where Rj ¢+ is the firm's aggregate unit costs
(1.e., average revenues per kxWh) in time pericd t.
(¢ = T=4, T=3,..., T). As we pointed ocut in
Chapter 3, this definiticon reflects the greater
impertance to consumers of current rate levels
relative to historic rate levels. In addéition,
the definition reflects the decreasing importance
over time of past management decisions in current
rate levels.

17

Step 3: Calculate a dynamic performance measure Sor
firm. The measure in time pericd T for the
firm in the group is defined by:

-
.

ach

b

R, - R, Tel
AR' = anT llh - % 100,
. B o

1
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which represents the percentage change in the
firm's current rates relative to its rates in
the preceding year (i.e., AR, reflects rates

over a six-year period).

-
-

P _4: For each group of utilities, calculate the means o
the distributions of R;i,r and ARi. The means can
bDe denoted as R and AR. Then, calculate the
deviaticons from the means of the highest and lowest
values of Rj,T and ARj. Let the deviatious of the

highest values be represented by Dmax and ADmax.
In a similar fashion, let the deviations of =ia
lowest values be denoted as Dmin ané ABmin. Th

values of Dmax and Almax are negative, while the
values of Dmin and ADmin are pesitive.

B
I

St'p 5: Within each group, assign a value of +1 to the lowest
values of Rj,r and ARj, and a value of -1 %o the
highest values of these performance measur
In this way, the utility with the best sta

;

.
&

performance measure (i.e., lowest rates)
assigned a static index value of +l, and e
utility with the worst static performance measure
(i.e., highest rates) is assigned a static index
value of -1. Similarly, the utility with the best
dynamic performance measure (the largest percen-
tage reduction in rates over a five~year pericd)
receives a dynamic index value of +l, while the
utility with the worst dynamic performance measure
receives a dynamic index value of =-1. (It is
unlikely that one utility will have the bes:

static as well as best dynamic performance

measures or the worst of both performance measures.)

T oer @y

* A potential deficiency of cost-based performance measures
is that they may provide utility manacers with an incentive
to manipulate the performance measures. This manipulation
could occur by using production inputs inefficiently in

the short-term to reduce costs and thereby earn a bonus for
“goecd" performance. This short-term perspective may exist
even 1f such actions will increase the firm's costs :in =h
future, especially if managers expect t0 terminate their

employment in the near future. However, the strucsure

LAl

-
the static and dynamic performance measures ensures -hat
overall utility performance can only be significantly affected
by consistent performance over relatively long time pericds.
Therefore, any attempt by managers to manipulate a firm's
ce ineffec-

measured performance in the very short term will be
tive under the recommended performance measures.
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Step 6:
L — e—
Step 7

For each Zi-m in a group whese pericrmance
measure values Ri,T and ARi fall between zhe
lowest and hichest values of these serisrmance
measures for the group, assicn 1t static and
dynamic index values using one ¢f twc 2guaticns.
For a firm whose performance measure values R: =~

and_ ARj are less than the calculated values of ® and
AR for the group, the firm's static and dvnamic
index values are defined by:

g

a
3

I

Static Index Value =

i
3

mis

.

AR - AR
Jynamic Index Value = —

acmin
Similarly, for a firm whose s=at.2 iné 2vmamic
performance measure values are sreacer zhan = ang
QR for the group, the firm's statis and svnamis
index values are cefined ov:

R, » = R
Static Index Value = —=
Smax

ARL-AR

Almax

The reversal cf the numerator 1s necessary =c
ensure that firms with below-averace gersarmance
measures are assigned negative static and dynamic
index values.

Cynamic Index Value =

Assign weights to each firm's static ané dvnamiz
index values using the following procedure.
First, for the firm with the highest staz:c incdex
value (i.e., lowest rates), assign a weiznz =f
0.667 to its static index value (i.e., ~.. and a
weight of 0.533 (i.e., 1l = 0.667) =2 =ne firm's
dynamic index value. This weighting recsgnizes
the first and third perfcrmance .morovements
constraints discussed ear.ier. 3Secsnd, for =a
firm with the lowest static index va.ie (i.e.,
highest rates), assigcn a value 2% 0.2133 =3 :.=s
static index value (i.e., =l) and a weizht 27 2.58
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Step 3:

{(i.8., L = 0.333) ta the firm's dynamic. index
value. This weighting recognizes the seccndé and
third verformance improvement canstraints 4iscussec
earlier. Third, assign equal weights (i1.e., 0.3

to the static and dynamic index values Zor a

€irm that has a static index value egual =2

zero. For each of the remaining f£irms in the
Jroup, the weight assicned tc the static index
value is determined by the linear transicrmatz.on

)
1

Static Weight = 0.3

The weight for each firm's dynamic infex valie .35
then given by the fcrmula:

ODynamic Weight = 1 - Static Wel
Determine the RPI for each Zirm using the Scrmula:

RPI = (Static Weicht) (Static Index Value) =
(Dynamic Weight) (Dynamic Incdex alue)

A firm's RPI value ¢an range between -1 anc -l.
An RPI value of 0 indicates the firm's perfcrmance
is average; a value between 0 anc +l incdicactses
the {irm's performance is abcve averace; ancé a

-

value between 0 and -1 indicates zhe firm
performance is below averace. Ffor example, as
the firm with the hlﬂhe5° static ;ucew value A
a dynamic index value egual =0 2 The RPI
for this firm is:

w

- -

RPI = (0.667)(1.0) + (0.333)(0.5) = 0.834,

which indicates above average gerformance v =he
firm.

Similarly, assume that the firm with the lcwes:
static Lndex value has a dynamic incex va.ule =gual
to 0.6 (i.e., although the firm's current rates
are high, the firm has performed better zhan
average in reducing its relactive rate levels

over time). The RPI for this firm is:

RPI = (0.333)(=~1.0) + (0.667)(0.6) - = 0,087,



RECOMMENDED INCENTIVE REGULATION PROGRAM 4.9

As shown by this second example, a firm's overall
rate performance can be considered to be better
than average, even if it exhibits poor pericrmance
measured on a static basis.

Incentive Mechanism
Under the RCIP

After developing performance measurement and evaluation
procedures for the RCIP, we selected an incentive mechanism
that will encourage utilities to perform well over time.
This mechanism is the payment of an incentive award,
funded by ratepayers, to each utility whose performance
exceeds the average performance of all utilities 1in 1its
comparison group. A utility that receives an incentive
payment award will be required to distribute the award
among its key managers. By directly alfecting the
compensation received by a firm's key managers, the RCI?
will create a strong incentive for these managers to
operate the firm efficiently.

For those utilities that choose to participate in the RCIP,*
the participation by individuals within a firm should be
limited to managers whose actions could have a meaningful
impact on the firm's rates and the achievement of overall
corporate objectives. The selection of program partici-
pants should be left to the discretion of the firm's board
of directors and its compensation committee. FERC should
mandate neither the number nor percentage of a firm's
employees to be covered by the firm's incentive compensa-
tion plan. However, it should be noted that about 75 per-
cent of the incentive compensaticon plans used by non-
regqulated firms cover less than 0.4l percent of their
employees. The median percentage of emplcyees covered Dy
these plans is 0.16 percent.** Similarly, in the three
utility-sponsored plans reviewed in Appendix G, the
percentage of employees participating in these plans ranged
from about 0.2 percent to approximately 0.5 percent.
Although FERC should not control the selection of program

]

=

* As we discuss later in this chapter, participation
the RCIP will be on a voluntary basis.

** Bickforéd, L. C. "Long-Term Incentives for Management,
part 6: Performance Attainment Plans." Compensation
Review, Third Quarter 1981, pp. 14-29.
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participants, it will, as we describe later, be able o
control the size of the aggregate level of incentive award
payrmients that can be made for each firm that participates
in the RCIP.

The selection of an incentive mechanism linked to manage-

ment compensation is based on two factors. First, a

management incentive compensation program has several

advantages over an incentive mechanism linked to a firm's

earnings. Second, incentives provided by the manacement
compensation element of the RCIP should be effective in -
promoting performance improvements in the electric utility

industry. We discuss these two factors below.

Advantages of Management
Incentive Compensation
Programs

Incentive programs that affect management cocmpensa-
tion, such as our recommended RCIP, have three major
advantages over programs that reward or penalize a
utility's performance through increases or decreases in the
firm's earnings. First, a compensation-related program
will have a more immediate impact on performance than a
program that affects earnings. Specifically, because
performance improvements must come from actions taken by
a utility's management, the potential for managers to earn
direct financial rewards will both immecdiately encourage
existing managers to perform better and enable a firm to
attract and retain top-quality managers. However, the
realization of improved maragement performance under an
incentive program that affects earnings is tenuocus. If
shareholders were able to agree amoeng themselves on the
management changes which need to be made to improve their
firm's performance and acted quickly and cohesively to
encourage improved management performance, then the
possibility of higher earnings from more efficient utilitcy
performance would potentially be as effective as direct
incentives to management., However, achieving such agree-
ment among thousands of shareholders is an unlikely event.

Second, and as a corollary of the first advantage, the
dollar magnitude of a financial reward or penalty that

will be required to effect a change in a firm's performance
should be much less under an incentive program that affects
management compensation than a program that affects a -
utility's earnings. Accordingly, ratepayers will be able to

retain a greater share of the benefits from cost-reducticn
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innovations introduced by management in response to
compensation-related incentives. For example, the deollar
cost to consumers of a financial reward for improved
performance will be significantly less if it is paid as a
25 percent salary bonus to key managers than as a one
percentage point increase in the return on equity earned
by shareholders.

The third advantage of a compensation-related program 1is

its lack of influence on a firm's cost of capital.
Specifically, unlike earnings-related programs, a
compensation~related program should not increase a utility's
cost of capital. This advantage may be quite significant

to ratepayers over the long-run.

Effectiveness cof
Management Incentive
Compensation Programs

The use of our recommended RCIP in a regulatory
setting would represent a significant departure from tradi-
tional rate regulation in the United States. We are
unaware of any regulatory commission's formal use cf inter-
company compariscons of rate performance as a basis for
incentive regulation. Moreover, no regulatory commission
has attempted to improve utility performance through a
compensation-related incentive mechanism. However, the
type of incentive mechanism in the RCIP has been tried
and tested for several years.

Incentive compensation plans have been used extensively in
non-regulated industries to provide executives with incen=-
tives to perform in a manner that is consistent with their
shareholders' interests.* A number of different incentive
mechanisms have been used in these programs. One ¢f the
first was the use of long-term contracts under which
managers received continually increasing compensation
levels if they performed well and stayed with the firm.**

* Miller, M. and Scholes, M. "Executive Compensation,
Taxes, and Incentives." Financial Economics: Essays in
Honor of Paul Cootner. Edited by Xatherine cCootner ang
Wwilliam Sharpe. New York: Prentice-Hall, 1981.

** Lazear, E. "Why is There Mandatory Retirement."
Journal of Political Economy, December 1979, pp. 1261-
1284.
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A second and more direct incentive mechanism that has been
employed is the use of stock options or other compensation
agreements that tie an executive's compensation to the
market performance of his firm's stock.

While stock options were used extensively during the

1960s to reward corporate executives in the non-regulated
sector, they have come into disfavor in recent years as
stock prices have generally remained constant or declined,
even in the face of relatively strong earnings performance.
As a result, many firms have recently adopted alternative
forms of incentive compensation plans, under which execu-

tives' compensation is tied directly to the performance cf

the company and not to the performance of its stock. A

key feature of these plans is that they tend to be lcng-run
in nature; performance gocals are typically measured over

a multi-year period to encourage executives to focus on
what is best for the company over the long-run. Under

such schemes, actions which temporarily keep costs down
(e.g., deferring selected expenditures that the company
will incur in the near future) will not lead to any

rewards for the executives.

Currently, over 40 percent of the 200 largest U.S. indus-
trial companies have adopted systems of long-term perfor-
mance attainment awards; the first of these plans went
into effect in 1971. 1In order to tie the amount of
executive payments directly to a corporation's financial
well-being over a number of years, many of these programs
focus on such performance measures as return on eguity,
absolute earnings growth, and earnings growth relative to
a set of competitors (which controls for cyclical facters).
Participation in these plans typically is restricted tc a
small number of executives; the median number of partici-
pants as a percentage of all employees for corpcrations
with such plans is about 0.16 percent.** Participation
appears to be limited both because payments under such
plans are treated as a direct charge to the company's
earnings and because only employees with fairly hich
positions in the corporate hierarchy are thought to have
a substantive impact on corporate goals through their
decisions.

* Bickford, op. cit.
** Ibid.
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The performance measurement periods of most programs vary
between three and five years, apparently because less than
three years is too short tc measure long-term performance,
while more than five years is too long toc make executives
wait for awards; in this case, the system misht not
achieve its desired motivation effect. Some companies
institute new incentive programs each time a program
expires (e.g., every three years), while others have over-
lepping programs (e.g., every twe years a new three~-year
plan is begun). While the former system is obviocusly
simpler, it suffers from the problem that extremely pocr
firm performance in tne first year of a plan may render
the firm's performance in subsequent years almost irrele-
vant in terms of employees' rewards under the plan. With
overlapping programs, good performance in subseguent years
may at least affect future incentive compensaticon awards
and provide employees with positive incentives after a
year of poor performance.*

Despite stock option plans and the recent growth of manage-
ment incentive compensaticn plans, only a few empirical
studies have focused on these plans' effects on corporate
performance in the non-regulated sector. One early study
of the compensation of the top three to five executives

in 39 electronics aerospace, and chemical companies found
that firms which cffered their executives financial rewards
that closely paralleled shareholders' interests (e.g.,
stock options) exhibited better stock market perfcrmance
during the 1947-1966 period than firms whiclh offered
bonuses that were simply paid out of earnings.** A more
recent study of 50 large manufacturing firms found scme
evidence that firms which adopt performance compensatioc
plans exhibit a significant growth in their capital
expenditures (relative to non-adopting firms) and a
favorable security market reaction to the announcement of
the plan's adoption. The latter result suggests that the
stock market perceives that such incentive cempensaticn

* For a description cf a utility-sponscred incentive program
of this type, see the discussion of Utility C in Appendix G.

** Masson, R. "Executive Motivations, Earnings, and
Consequent Performance."” Journal of Pelitical Economy,
November /December 1971, pp. 127/8-1203.
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plans have the desired incentive effects on both manace=-
ment and corporate performance.*

In formulating our recommended RCIP, we also reviewed
several incentive compensation plans that have been recently
implemented by electric utilities (see Appendix G). The
use of such plans in the regulated utility industry is not
widespread. For example, only 13 of 106 electric and gas
utilities included in a 1979 survey reported that their
top executives were covered by an incentive compensaticon
plan.** However, recent interest on the part of utilities
in incentive compensation plans, as indicated by the pro-
grams described in Appendix G, suggests that the incentive
mechanism in our recommended RCIP should be an effective
way to encourage utility managers to pursue performance
improvements in an aggressive, yet cost-effective manrer.

The Link Between Rate
Performance and Management
Incentive Compensation

As the next step in formulating the RCIP, we developed a
procedure to link a utility's rate performa: ze to the
payment and distribution of an incentive payment award
funded by ratepayers. Under this procedure, a utility
whose rate performance as measured by its RPI would receive
an incentive award payment. The firm, in turn, would
distribute the award among its key managers. As we
recommended earlier, the FERC should not be directly
invelved in the selection of the managers who will partici-
pate in a firm's incentive compensation plan. In addition,
we recommend that FERC not be involved in determining
potential and actual incentive award payments to individual
managers within a firm. However, because we recommend

that consumers bear the cost of such payments under th
RCIP, FERC must be directly involved in setting the
aggregate level of potential and actual incentive award
payments to a utility under the RCIP.

* Larken, D. F. "The Association Between Performance Plan

Adoption and Corporate Capital Investment." (Mimeo.)
Northwestern University Graduate School of Management,
August 1981. d

** Fox, Harland. Top Executive Compensation. A Research
Report from The Conference Boara, Report #793, 1980,
Chapter S5, pp. 47-50.
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We recommend that the aggregate level of an incentive
award payment to a utility covered by the RCIP be set at
35 percent or the sum of the base salaries (excluding
bonus compensation) for those executives whose base
salaries are in the top 0.5 percent of all salaries paid
by the firm.* Further, we recommend that FERC adopt a
procedure that eliminates the need for the Commission to
know any salary or bonus award information about an
individual RCIP participant. Thus, the only information
FERC would need from a utility covered by the RCIP is
the aggregate base salary figure for these highest-paid
executives. To avoid creating an incentive for a firm to
raise its top base salaries in the first or subseguent
years of the RCIP, we alsc recommend that in the initial
year of the program, a firm's aggregate base salary figure
be set equal to the aggregate base salaries of these
executives in the preceding year, adjusted for inflation
by the consumer price index for the region in which the
firm operates. In each year after the initial year of
the program, a firm's aggregate base salary figure would
be set in an identical manner.

To evaluate the potential dollar magnitude of this recom-
mendation for the determination of a firm's aggregate
potential incentive award payment, we examined 1981 salary
and revenue sales data for six utilities in New York.**
Specifically, we attempted to determine the increase i-
each utility's retail and wholesale rates that would be
required to recover the aggregate incentive award payment
described above.+

* In a 1979 survey of electric and gas utilities with
incent re compensation plans, bonus awards to plan partici-
pants ranged from two to 40 percent of a participant's

base salary, with a median award equal to 16 percent

of base salary and a mid-range of 10 to 32 percent of

base salaries. See: Fox. op. cit.

** All of the salary, sales, and revenue data were provided
directly to us by the utilities.

+ We also attempted to determine whether we could define
a4 strong statistical relationship between salaries for top=-
paid executives and a utility's kWh sales, customers
served, and revenues. Such a relationship might have
served as a substitute for our 35 percent formula.

However, the statistical relationships that were estimated
waere not strong enocugh to convince us to abanden the 35
percent formula.
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The results of our analyses are shown in Exhibit 4.1. In
1981, the average salary of the highest-paid executives in

the surveyed firms ranged from $64,8l5 to $83,323. If

an incentive award payment had been made to each of these

six firms in 1981 based on our 35 percent formula, the

before-tax increase in retail rates necessary to cover

these payments would have ranged from 0.04 to 0.l11 mills |
per kWwh, while the required before-tax increase in whole-

sale rates would have ranged from 0.08 to 1.08 mills per

kWh. If the incentive award payments had been recovered i
from both retail and wholesale customer rates, the average
before-tax rate increase necessary to cover the award
payments would have ranged from 0.03 to approximately

0.10 mills per kWh. The after-tax rate increase reguired
to recover the incentive award payments would be equal to
the before-tax increases divided by the gquantity, one
minus the firm's marginal tax rate. On either tax basis,
it can be seen that the required rate increases in general
would be relativaly small. However, in selected cases
(e.g., Long Island Lighting Company), recovering the award
payments only through wholesale rate increases might have
been unacceptable: such a procedure might have regquired

a 2 mill per kWh increase in the company's wholesale rates
in 198l1. (This analysis ignores any cost-reducing innova-
tion that might have been effected by a firm's managers 1in
response to potential incentive award payments. It also
assumes that the firm would have actually received the
maximum incentive payment which, as we discuss below,
would not have occurred unless the firm had achieved an
RPI equal to +1 during 1981l.)

The recommended 35 percent formula determines the aggregate
potential incentive payment award to each firm covered by
the RCIP. To determine the actual incentive award payment
that a firm would receive in a given year, the firm's
aggregate potential incentive payment award is multiplied
by the firm's RPI for that year.

Thus, if a firm's RPI in 1981 had been 0.7 and its aggre-

gate potential incentive payment had been $300,000, the

£irm would have received an actual! incentive award payment

of $210,000. Under the proposed distribution scheme, th ’
firm would have been allowed to distribute this award

among its RCIP participants in a manner determined by the

£irm's board of directors and executive compensaticn -
committee.
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To earn an award under the RCIP,
better than the average utility in
firms that have negative RPIs 1in a
any incentive payment award.
that negative RPIs be cumulated for a firm to encourage
continuous p:cformance improvements.
the cumulation of negative RPIs,
incentive award payments to the firm over a five-year
(30 percent of the aggrecate

period wculd be identical
under either of the two streams of RPIs

potential awards)
shcsn below.

Furthermore,

firm must perfcrm

group. In addition,
year will not receive
we recommend

For example, without
the total aggregate

RPI VALUE STREAMS WITHOUT NEGATIVE CUMULATION

Year

B
5

Sum of
Positive RPIs

RPI Value

0.00
0.15
-0.20
0.15
-0.10

0.30

RPI Value
0.00
0.05
0.07

0.08

However, the cbjective of the RCIP is to encourage con-
tinuous performance improvements cver the long-term, as
indicated by the second column of RPI values in the above
the cumulation of negative RPI values
is required to provide this incentive.

table. Therefore,

With the cumulation of negative RPI values, a fir
not receive an incentive award payment unless i
RPI value in a given year exceeds the absolute value of

3

-
-
-

the negative RPI values the firm has earned since

received an incentive award payment.
year in which the firm's positive RPI value exceeds the
absolute value of the sum of its negative RPI values,

Furthermore,
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firm will earn an incentive award in that year based only
on the difference between its positive RPI value and the
absolute value of the sum of its negative RPI values.
Under this scheme, for example, a firm with the RPI values
shown in the first column of the table above would receive
an incentive award payment only in Year 2. At the end

of Year 5, the firm would have a cumulative negative RPI
value of -0.15 (i.e., the sum of -0.20, +0.15, and =-0.10).
If the firm's RPI value in Year 6 were 0.20, the firm's
agoregate incentive award payment would be egqual to 0.05
(i.e., the sum of 0.20 and -0.15) times the firm's aggre-
jate potential incentive award in Year 6.

Although we recommend the cumulation of negative RPI values
to provide an incentive for continuous performance improve-
ments, we also recognize that a firm that earns a series of
negative RPI values over a four- or five-year period may be
unable to earn an incentive award payment for many years.
Such a situation would provide managers with little incen-
tive to improve their firm's performance. Therefore, we
recommend that negative RPI values be cumulated over the
last three years only. That is, each year, the fourth
preceding year's negative award (if present) would be
eliminated from the deficit account. Management would then
not have more than three years of poor performance to work
off before a positive award could be earned; thus, the
executive compensation plan would have real incentive value
at all times.

IMPLEMENTATION ISSUES

In addition to the structural issues for the RCIP discussed
in the preceding sections, FERC will also have to address
three major implementation issues if it decides to proceed
with the RCIP. Specifically, the Commission will have to
resolve four major issues:

1. Which utilities should participate in the program?
2. How should utilities be grouped?
3

. How should the cost of incentive award payments under
the RCIP be recovered?

4. What types of compliance reporting measures should be
required for firms covered by the RCIP?
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Program Participation

We recommend that all electric utilities regulated by FERC
be included in the RCIP, but that particigation by indivi-
dual utilities be on a voluntary basis. Specifically,
FERC should take nc direct punitive action against a firm
that refuses to implement a ratepayer-funded incentive
compensation program for its managers under the RCIP.

However, for evaluation purposes, each utility regulated by
FERC should be assigned to a comparable group using the
grouping techniques described in Chapter 3. By grouping 1its
regqulated utilities, the intragroup performance of utilities
with and without incentive compensation programs can be
measured and compared. If these measurements and compari-
sons indicate that the utilities covered by the RCIP
systematically perform better than non-participating
utilities, then FERC might elect in rate cases to adjust
downward the allowed return on equity, and thereby the
electricity rates, of firms that refuse to participate.

The Commission could announce the specific reason for these
adjustments in the rate case orders for these firms.

In general, we recommend against such rate-of-return adjust-
ments. However, if a firm continues to perform poorly
relative to a group of comparable utilities and refuses to
take steps to encourage its managers to improve the firm's
performance, then ragulators have no chocice but to protect
the interests of ratepayers and to point out this pocr
performance to the firm's shareholders and hope that the
shareholders, through the firm's board of directors, will
effect the necessary management changes.

Utility Grouping Technique

Probably the most controversial aspect of the recommended
RCIP is the requirement that each utility be assigned to a
group of comparable utilities. In Chapter 2, we recommend
that FERC undertake a comparable grouping rulemaking for
all Class A and B utilities, and permit all the utilities
and other interested parties (e.g., consumer advocate
groups) to submit testimony. The initial proposed rule-
making could include a staff proposal concerning potential
grouping techniques.

As we also indicated in Chapter 2, the grouping of similar
ut.lities should be based on the attributes of a utility's
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environment which are deemed outside its control but affect
its cost of service. This may result in groupings which
exhibit substantial within-group variance in their average
revenues per kWh due to different responses by utilities

in the past to similar enviornmental influences. While we
have already articulated several reasons for not consider-
ing any firm-specific attributes in grouping utilities
(such as percent of generating capacity that is coal-fired),
we do note that another factor which could account for
within-group variance is that a utility's external environ-
ment may change over time. This could result in the
reference group for a given firm changing through time as
well as some of the within-group variance observed at any
particular point in time. That is, current differences
may reflect past differences in operating environment
rather than the quality of past decisions. This, of
course, is testable; if it can be demonstrated that this
phenomenon is material, then FERC may choose to consider
some firm-specific attributes in addition to environmental
attributes in its grouping of firms. Nevertheless, we
advise against grouping on the basis of firm-specific
attributes unless it is clearly warranted.

Recovery of the Costs of
Incentive Award Payments

The issue of how the cost of incentive award payments should

be recovered from consumers contains two elements. The
first concerns the specific rates to which a rate surcharge
should be applied to cover the cost of the aggregate incen-
tive award payment to a firm in a given year. The second
element deals with the determinaticn and collection of

the rate surcharge.

With respect to the first element, the cost of incentive
payment awards to a firm can be borne by the firm's whole=-
sale customers only or by its wholesale and retail customers
jointly. Three problems arise if the cost of incentive
payment awards are borne entirely by wholesale customers.
First, if wholesale customers bear the entire cost, the
rate performance measures used to develop the RPI values
for firms should be based only on wholesale rate levels.

In this situation, utilities will have an incentive to try
to allocate as much of their cost of service as possible

to retail jurisdictions in order to minimize their whole=-
sale rates. Second, because wholesale service is typically
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only a small fraction of a utility's total production, the
increase in wholesale rates necessary to fund the award
payments might raise wholesale rates to an unacceptable
level. Third, it is unlikely that wholesale customers
would fail to challenge the legality of recovering the
total cost of a program which is jointly sponsored by FERC
and its requlated utilities from a single group of
customers. Moreover, such challenges would probably be
upheld under judicial review.

Because of the problems described above, we recommend that
the cost of incentive award payments to a utility Dbe
recovered from the firm's retail and wholesale customers.
However, FERC cannot guarantee that state regulatory
commissions will mandate that retail customers absorb
their fair share of the cost of such award payments (even
though they will benefit from their utility's performance
improvements). We thus recommend that FERC work closely
with state regulatory commissions to ensure that these
commissions will agree to flow through a fair share of the
incentive award payments to retail customers. If retail
customers do not absorb their share and the resulting
award payments are borne by wholesale customers, the awarc
payments will be relatively small and their potential
incentive effects will be reduced. Thus, joint cooperation
and participation by state regulatory commissions in the
RCIP is essential to the success of the program.

With respect to the second element, we recommend that a
rate surcharge be put into effect on January 1l of the
performance year. This surcharge would be sufficient to
recover a firm's aggregate potential incentive award
payment and would be levied on all kWh sales reflected in
the accounts included in the denominator of the aggrecate
cost measure (see Chapter 2). Revenues from this surcharce
would be held in escrow during the performance year. In
January of the following year, the firm's actual incentive
award payment will be determined and the award payment,

if any, would be made by February l. If the escrow account
exceeds the actual incentive award payment (an event that
will probably occur) or no award is made, the surcharge
for that year would be adjusted downward to reflect the
excess cost recovery. This process would be repeated each
year. Because we have been unable to obtain a consistent
legal interpretation of whether the surcharge revenues
could be ¢ollected on a tax-free basis, we are unable to
say whether the surcharge would be set on a before- or
after-tax basis. FERC will have to obtain a ruling from
the Internal Revenue Service on this matter.
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Compliance Reporting
Under the RCIP

FERC's involvement (and possibly that of state regulatory
commissions in concert with FERC) in the incentive compen-
sation nlans of firms covered by the RCIP and 1in reporting
requirements for utilities participating in the program
should be minimized. Therefore, we recommend that each
utility covered by the RCIP submit a brief written
description of its incentive compensation plan to FERC

. each year. This description would summarize the perfor=-
mance objectives covered by the plan, the number and types
of employees participating in the plan, major changes in

. the plan from the previous year's report, and the sum of
the annual base salaries of executives whose salaries are
in the top 0.5 percent of all salaries paid by the firm.
In addition, this annual report should indicate the
average bonus award and the number of RCIP participants who
received bonus awards distributed from an incentive award
payment (if any) made to the firm for the repcrting year.
Firms which refuse to participate in the RCIP should also
be required to report to FERC annually and indicate
whether they had an incentive compensation plan in effect
during the reportingy year. This information would be
useful in conducting statistical analyses to determine
whether non-RCIP participants that have incentive compen-
sation plans perform better, on average, than comparable
non-participants who do not have such plans.




ADUVITIONAL INCENTIVE
PROGRAM POSSIBILITIES

In the previocous chapter, we described a comprehensive
program for promoting efficient operations and cost-
minimizatician in the electric utility industry. Overall,
we believe this program comes as close as possible to
meeting our selection criteria for an incentive program.
Accordingly, we recommend that FERC and the state commiss-
ions consider this program for implementation.

In this chapter, we describe and evaluate twc additional
programs that meet our selection criteria in varying
degrees. The first program is a construction cost control
program that affects a firm through incremental adjustments
to the allowed rate-cf-return on the cost of power plant
construction that is included in the rate base. This
program is supplementary to the program outlined in Chapter
4 and is meant to strengthen the incentive for firms to
control the cost of power plant construction. We recom-
mend that FERC and state commissions consider it for
adoption.

The second program is an automatic rate adjustment program
which is based on changes in the prices of a utility's
production inputs. By lengthening the period between
formal rate cases, this program is meant to simulate

for an extended period, the circumstances of a competitive
market in which a firm cannot influence the price it
receives for its products. As a result, firms should have
a greater opportunity and incentive (than in the conven-
tional regulatcry framework) to minimize their short- and
long-run production costs, and to reap the additional
profits associated with these actions. Although we believe
this program has merit, because of certain weaknesses, we
do not support it as strongly as the incentive compensation-
oriented program. Nevertheless, reccgnizing that some
commissions or firms may not be receptive to the incentive
compensation-based program, we offer the automatic rate
adjustment program as a possible alternative.
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CONSTRUCTION COST CONTROL
INCENTIVE SYSTEMS FOR
LARGE-SCALE PROJECTS

Until recently, none of the proposed incentive systems
for promoting efficiency in electric and gas utilities
have focused explicitly on controlling the costs of major
plant construction projects (e.g., pipelines, large
fossil or nuclear electric plants, synthetic gas plants).
Yet these construction costs comprise a large part of the
rate base upon which utility tariffs are based.* Two
factors complicate the construction of large-scale
projects and, hence, the rate base: such projects

tend to exhibit "cost growth" as they are being built
(i.e., a continual upward revision of the cost of a
project as its design becomes more detailed) and pure
cost overruns at the time construction is completed.
Exhibit 5.1 depicts the cost growth and overrun exper-
ience of a number of such projects. As shown in this
exhibit, the completed cost of each project was double

to triple its initial cost estimate. Even after adjust-
ing for unanticipated inflation and changes in the
project's scope, the completed cost of each averaged
more than 100 percent over its initial estimated cost.

To encourage private firms to undertake equity sponsor-
ship for such projects and finance them in conventional
capital markets, it is necessary to ensure that the project
will be economically viable and that provisions are made
for cost overrun financing befora construction begins.

In the context of a regulated utility, this means the

* Two large-scale construction projects have recently
been subjected to regu.iatory incentive systems. These
projects--the Alaska Natural Gas Transportation Sys+tem
(ANGTS) and the Nine-Mile Point No. 2 nuclear station--
are reviewed and evaluated in Appendix H.



Exhibit 5.1

COST OVERRUNS IN MAJOR CONSTRUCTION PROJECTS COMPLETED BETWEEN 1956 and 1977

Ratio of Final to

Actual g S e
; . Katio of For
Al_nf.'url'f“_'.“e »‘ﬁ'““ Final to Unant1cy - For Change
Amount Amount Date Initiral Cost: pated in Scope

Project o B B SR (e € 8 _imillions) Date (millions) Completed Unadjusted —  Inflation  of Project
¥ Bay Area Rapid Transit Authority $996.0 1962 $1640.0 1976 1.647 1.29 1.0%7
2. New Orleans Superdome 46.0 1967 1/18.0 1975 3.80 3.219 1.219
3. Toledo Edison's Davis-Besse

nuc lear power plant, Ohio 305.7 1971 466.0 1975 1.524 1.401 1.401}
4. Trans-Alaska Gil Pipeline b - .

(Alyeska) 900.0 1970 T100.0 1977 8.556 6.926 4.25%0
5. Cooper Nuclear Station,

Nebr. Pub. Power Dist. i84. 0 1966 195.3 1274 2.148 1.748 1.748
6. Eancho Seco Nuclear tnit

No, 1, Sacremento 142.5 1967 337.0 1974 2.435 2.026 1.239
7.  bulles Mirport, Washington, D.C. 66.0° 1959 1om, 3¢ 1962 160" 16014 1.486

Second Chesapeake Bay Bridge 96.6" 1968 120.1° 1973 1.2430° 1.104 1.104

Frying Pan Arkansas Projec’ I &

Ruedi Dam 12.8 1962 22.9 19712 1.189 1.636 1.14%
10. Frying Pan Arkansas (Sugar Lo .3 &) 1962° 10.2 1973 1.672° 1.500 1.500
11, Frying Pan Arkansas ' ; :

(Boustead Tunnel) £,y 1962 21.2° 1973 2. 304" 2.078 1.233
12, Rayburn Office Building, = : a

Washington, D.C. 6.0 1956 9.0 1966 1.sn® 1.5 1,342
Welghted Average® 3.93 3.21 2.21

l.] The compound anmual rate expression is used only as a convemient method of comparing initial cost estimates with
the sum of all actual costs at the termination of the project. This device permits a compat ison of overruns on
several projec! 5 having difterent construction periods.

lh] In May 1974, the Alyeska Pipeline Service Co. re-estimated capital cost at $4 billion.  In Octoter 1974,
costs were estimated at $6 billion tor the completed pipeline. By June 1975, the cost estimate
was taised to $6.375 billion, In 1969, the $900 miliion cost estimate for Alyeska assumed 4
capacity of 500 mb/d.  The scope was changed to permit a capacity of 1,2 million b/d,  The cost
of this change in scope was 700 million, raising the inttial capital cost estimate to S0 badlron

l‘fl boes not anclude interest,
(dj Observed inflation was less than anticipated,

SOURCE:  Mead, Walter J. Transporting Natural Gas from the Arctic, Washington, D,C.; American
Enterprise Institute, 1977, Table 1.

Initial Costs: Adjusted

Compound  Annua
Rate ol Cost Over-
runs, atter Adjust-

o
15.7)%

Li.u69

22.%

1
14.10
2.00

1.0
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regulators must a priori commit consumers to pay the
full cost of the rroject regardless of its final construc-
tion cost.*

Thus, a regulatory commission faces a difficult decision
in approving a large-scale project. The commission must
commit consumers to pay for the project regardless of its
final cost,** ever though this cost is highly uncertain
and often estimated too conservatively. An incentive
system designed to contain costs can be considered as a
counterbalance to the full cost-of-servicc tariff that
must Le allowed to enable a project's sponsors to recover
its total cost.

A properly designed and clearly established construction
cost control incentive system can achieve two objectives.
First, it can work to ensure that the project's sponsors
proper.y plan and control the proposed project, especially
by providing adequate control-warning systems and contin-
gency plans to avoid the most costly causes of major cost
overruns.* Such an incentive system promotes activities

® The one generally accepted exception to the recovery of
full cost is in the case of demonstrated imprudent outlays
Oor management. Needless to say, such demonstrations are
difficult to make.

** The commitments are often implicit rather than explicit.
In many jurisdictions, the commission must pass judgment
pPrior to construction on one or more issues such as siting,
environmental impacts, financing, and/or the project
itself (through a certificate of public convenience and
necessity). All of these provide some legal basis for
implicit or explicit approval of the project and a commit-
ment o full-cost recovery.

+ A 1978 report by the General Accounting Office entitled
Lessons Learned from Constructing the Trans-Alaska 0il
Pipeline indicated that one of the major problems exper-
lenced on the Trans-Alaska Pipeline System was the lack of
adequate control systems. These systems are necessary for
the rapid collection and reporting of relevant data to
enabl: project management to identify problems and instruct
the proper field personnel to take coirective action on a
timely basis. However, these systems were not in place
until well after construction began and were too slow and
inadequate.
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which tend to anticipate problems and reward good perfor-
mance, rather than simply penalizing imprudent or poor
performance.

Second, if the regulatory body clearly states at the outset
of its proceedings that the cost estimates provided by the
project's sponsor will be the base upon which subsequent
performance will be measured and a reward or penalty given,
then the incentive system also becomes a vehicle to ensure
that the sponsor is providing the best, unbiased, estimate
of what the project will actually cost. Such an assurance
would be extremely valuable to regulatory bodies that lack
expertise in cost estimation. Additionally, it would
counter the bias to promote capital projects when excess
returns are bdeing allowed (i.e., the Averch-Johnson effect).
However, this is probably not a problem in the electric
utility industry today, although it may have occurred in
the late-1960s and early-1970s before high interest and
inflation rate; eliminated potential gains from excess
capital substi.ution.

We recommend that :ERC consider implementing a construc-
tion cost control incentive program that incorporates an
incentive rate of return (IROR). On the basis of our
review of several existing programs, an analysis of the
conceptual issues underlying such programs, and an evalua-
tion of this type of incentive program relative to the
criteria discussed in Chapter 2, we conclude that a
properly designed and implemented construction cost
control incentive program, coupled with a mangement
incentive compensation program (see Chapter 4) is an
effective way of efficiently controlling electricity costs
over the long-run without unfairly penalizing a utility's
stockholders. A construction cost control iscentive
program that is not linked to a management incentive
compensation program will be less effective in promoting
efficient, long-term planning decisions and the short-
term managerial control of construction costs.

In the following sections, we discuss several guestions
that should be carefully considered in developing a
construction cost control incentive program. We then
describe our recommended program and detail steps that
FERC might take to implement it.
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Consideration in Designing
a Construction Cost Control
Incentive Program

Four major questions should be carefully considered when a
regulatory body is deciding whether a construction cost
control incentive program should be undertaken. These
questions are:

1. What are the potential costs of the program?

2. How should a utility's performance in estimating
and controlling its construction costs be measured?

3. How should the incentive rate of return be determined?

4. What types of ratemaking adjustments might be necessary
at the completion of the construction project?

We discuss each question below.

Potential Costs of an Incentive System. The major poten-
tial cost of a construction cost control incentive system
is the cost of a higher rate of return that may be required
by investors who purchase debt issued by a utility covered
by the system. 1In particular, because the investment
community has not been very receptive to incentive systems,
their negative attitude may inpose some extra costs on

the customers of a utility participating in an incentive
system. For example, Moody's Investor Service* recently
lowered the bond ratings of one utility that is sponsoring
the construction of a nuclear power plant which had a
recently imposed incentive rate of return plan. In this
instance, the higher debt cost effect spilled over, not
only to debt directly associated with the nuclear project,
but also to the utility's total outstanding debt.

* Moody's Investor Service. "Impact of a Recent NYPSC
Order on Some New York State Electric Utilities."
Moody's Bond Survey, May 17, 1982, pp. 2042-43.
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One possible explanation for this effect lies in the
investment community's extensive reliance on the simple
coverage ratio statistic to judge the quality of the
utility's debt. For example, consider a utility that
makes a billion dollar investment financed equally by
debt and equity at costs of 16 percent and 18 percent,
respectively. The utility has a 40 percent marginal tax
rate. If the project were completed for one billion
dollars, the coverage ratio at the outset of the
project's operations would be 2.875X, as shown below:

Coverage _ interest + return on eguity + taxes
Ratio interest

_ 80 + 90 + 60

30 = 2.875X

Now suppose a 40 percent cost overrun occurs. If the cost
overrun were financed in some way and at the same initial
investment, the coverage ratio on the total debt would
remain unchanged. But, if the allowed after-tax return

on equity were reduced from 18 to 15 percent as a result
of an incentive scheme, then the coverage ratio would fall
to 2.5625X, as shown below:

Coverage . 112 + 105 + 70
Ratio 112 b dilaceane

In this case, using the simple coverage ratio statistic,
the debt appears to be more risky under the incentive
scheme. However, under the incentive scheme, there is

no risk that cash flows will be insufficient to service
the project debt, because the incentive system affects
only the return on equity and does not affect either the
return on the debt or the return of capital (i.e., depre-
ciation).

It could be argued that another cost of an incentive
system on major project construction would be the bias
it creates on management's part. Specifically, knowing
that an incentive system would be imposed might make
management averse to riskier projects and technologies.
However, so long as regulatory authorities are willing to
set an average return that is sufficient to compensate
the project's equity suppliers for their perceived risk,
this poses no great problem. For any economically

sound project, an incentive system should provide a

risk premium sufficient to make the project attractive
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to equity investors. In fact, the process of explicitly
dealing with setting the risk premium will make regula-
tory authorities aware of the potential benefits and
costs of alternate technologies and strategies. So,

if regulators are prepared to allow high average returns
for projects with large uncertainties regarding their
completed cost, there should be no inherent bias away
from risky projects under an equity return incentive
system.

Cost control systems themselves are not costless, and

will have to be paid for by the utility's customers.

For example, a risk premium on equity may be allowed

to compensate for the risk of the incentive system.

(This element will be discussed later.) Also, depending
on the complexity of the system, its administrative costs
may be substantial. However, the benefit obtained by
incurring these added costs is a reduction in the variance
of the project's final cost, especially the variance in
that portion of the cost distribution associated with

cost overruns, as depicted in Exhibit 5.2. Achieving a
lower expected completion cost under the incentive system
is certainly possible and desirable. However, from the
customer's perspective, the imposition of an incentive
system that reduces the risk of large cost overruns (i.e.,
C3 - C, is less than C4 - C1 in Exhibit 5.2) could be
perceived as desirable even if it does not reduce expected
cost (i.e., C, is greater than C;). Thus, the cost control
objective of an incentive program could be considered a
success even if the expected value of the cost of the
project were to increase.

Measuring Cost Performance. There are two essential
components to an incentive rate of return plan. The first
is a measure of cost performance; the second is a rate of
return on equity schedule (discussed in the next section).
The IROR component that measures cost performance is
called the cost performance ratio (CPR), which is the
ratio of actual capital costs (A) to projected capital
costs (P):

(1) CPR =

.
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Exhibit 5.2

SUBJECTIVE PROBABILITY DISTRIBUTIONS WITH AND
WITHOUT AN IPOR PROGRAM
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