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EXECUTIVE SUMMARY

It has been recognized for over two decades that certain types of environmental
pollutants should be controlled by governmental mandate. The reason is because the
environmental costs of such pollutants to society are not "internalized" by the source.
This is a type of market failure that is usually referred to as an environmental
"externality." Until recently, virtually the only means of controlling environmental
externalities was through "command-and-control” regulation. However, the allowance
trading system, created by the Clean Air Act Amendments of 1990 (CAAA), is an
attempt to create a national marker for a specific environmental pollutant, sulfur dioxide
(SO,). It is believed that by creating a market for SO, as opposed to regulating by
governmental decree, significant cost savings will be realized. Estimates of the savings
from the trading system range up to $3 billion annually over what would have occurred
with the same SO, emission reduction under command-and-control regulation.

Basically, the SO, allowance system works as follows: each existing electric
generating source of SO, is given an allocation of allowances from the federal
Environmental Protection Agency (EPA) up to a unit’s emissions limit! or its actual
emissions, whichever is lower. Each allowance permits a source to emit one ton of SO,
for a specified year. Sources may exceed their emissions limit by acquiring allowances
from others in the allowance market. New sources, unless specifically provided for in the
Act, must acquire allowances from other allowance holders. There is a national limit of
8.95 million tons of SO, per year beginning in 2000; this reduces national SO, emissions

by 10 million tons below the 1980 level and caps it at that level. Allowances can be

! In phase I (1995 to 2000) the limit is 2.5 pounds of SO, per mmBtu and applies to
110 plants specifically named in the CAAA. In general, these are plants larger that 100
megawatts (MW) with emissions greater than the 2.5 pound limit. In phase II (after
January 1, 2000) the limit is reduced to 1.2 pounds of SO, per mmBtu and will apply to
all units over 25 MW based on the units’ fuel consumption in the years 1985 to 1987
(unless petitioned to be otherwise).
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traded and any person or organization may purchase and possess them. Sources must
comply with the requirements of Title I of the CAAA (National Ambient Air Quality
Standards), irrespective of the number of allowances they possess.

The potential cost savings of a trading program come from two sources. First,
utilities are given more choice as to how they will comply with the Act’s emissions
requirement. Sources may choose from several control options such as scrubbers,
switching to lower sulfur fuel, or repowering the unit, for example. This means that
suppliers of these options (scrubber manufacturers, coal suppliers, and so on) are now
competing against each other to provide emission reduction options. Also, an additional
compliance option is now available to sources--acquiring allowances from the market or
from other units on a source’s own system. The second source of cost savings is based
on the fact that different SO, sources have different costs of control. This may be due to
better access to low-sulfur coal supply or a unit or plant that can be retrofitted at a lower
cost than others. The allowance system provides a means for these lower cost sources to
sell to sources with relatively higher emission control costs.

With the market-based allowance system, there is intended to be a direct linkage
between the source’s compliance costs and the market price of allowances. If a source
can reduce its emissions by using control options for a lower marginal or incremental
cost (in dollars per ton) than the allowance price, then the option or options should be
chosen. If, on the other hand, the marginal control cost is greater than the allowance
price, the source should purchase allowances for compliance. Thus, relatively low-cost
sources (marginal control costs below the market price of allowances) should be
suppliers of allowances and relatively high-cost sources should be purchasers. Ideally, no
affected source should be incurring a marginal control cost above the market price of
allowances.

Since the Act’s passage, there have been about seventeen allowance transactions,
the first annual EPA auction was held, utilities settled on their phase I compliance plans
and several state public utility commissions and the Federal Energy Regulatory
Commission (FERC) have reacted. The volume of allowances traded thus far (nearly

880,000) is an encouraging signal that the allowance market is developing. However, the
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majority of the phase I allowances traded have been acquired by two utilities with one
utility accounting for over half the total volume. An examination of utility compliance
plans also reveals that (with one notable exception) utilities have chosen self-sufficient
compliance strategies; that is, they have chosen compliance options that lead to their
own system compliance and are not utilizing the allowance market to choose compliance
options or take advantage of trading opportunities. The result is that phase-I-affected
utilities are incurring much higher marginal control costs than necessary (up to six times
the current market price in one region). It is reasonable, therefore, to assume that the
full benefits of the trading system are not yet being realized.

Several reasons have been cited as explanations of these results. They include,
utility reluctance to try a novel compliance option, political constraints imposed by state
interest groups, and regulatory uncertainty. Regulatory uncertainty includes possible
actions or reactions by federal and state environmental regulators, the Internal Revenue
Service, FERC, and state public utility commissions.

Many observers have noted (including several previous NRRI reports) the
particular importance of the public utility commission’s role in utility compliance
decisions and, therefore, the success (or failure) of the allowance trading system. Under
command-and-control environmental regulation, the primary responsibility for
implementation of the requirements was delegated to the federal and state
environmental regulators. However, the allowance trading system is being applied to
electric utilities that are economically regulated. As a result, a major part of the
responsibility for implementation shifts to the economic regulators, that is, state
commissions and FERC.

The most common state commission activity to date has been the review, and in
many cases approval, of utility compliance plans. Nearly all states with phase-I-affected
units have reviewed compliance plans, either as part of a broader integrated resource
plan or as a separate compliance plan. With respect to the ratemaking treatment of
allowances and compliance costs, those commissions that have indicated a preference,
have chosen to use automatic passthrough provisions in many cases. Also, in most cases

again, where the issue has been addressed) commissions have indicated that the revenue
g
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or gain from the sale of allowances should be exclusively given to ratepayers. In general,
commissions are applying traditional ratemaking measures to implement the allowance
program.

As previous NRRI reports and others have indicated, under a traditional
regulatory approach utilities will not be encouraged to use the allowance system in the
best interest of ratepayers. For utilities that have relatively high control costs and
compliance requirements, traditional regulation does not encourage a utility to minimize
its compliance cost, including purchasing allowances when it is cost-effective. A utility in
this situation is more likely to favor a self-sufficient compliance strategy, since it presents
fewer market risks and costs are likely to be passed through to ratepayers. For utilities
that have low marginal control costs and emission reduction requirements, that is,
utilities that have an opportunity to cost-effectively sell allowances, there is little
incentive to incur the risk this type of strategy would entail. This is because the utility
may fear that it would realize little or none of the benefits and that the additional costs
may not be recoverable.

Evidence that traditional regulation to date has not meshed very well with CAAA
implementation includes (1) utility phase I compliance decisions with marginal
compliance costs substantially above the market price of allowances, and (2) the fact that
few utilities have taken the opportunity to purchase allowances. As noted, for the most
part utilities have chosen to generate and use allowances within their own system and are
eschewing the allowance market, that is, forgoing the opportunity to sell to or purchase
allowances from outside sources.

Thus far, no commission has adopted a review and ratemaking procedure that
establishes a link between the market price of allowances and compliance costs nor have
they encouraged their utilities to do so. In general, the issues of finding a least-cost
compliance plan and determining a ratemaking treatment have been dealt with
separately. There are, however, alternative regulatory procedures to traditional
approaches that do make this link between costs and the allowance market and may,

therefore, be more compatible with the allowance system.
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One such method uses the market price of allowances as the basis for cost
recovery. The commission could determine a benchmark standard based on the market
price of allowances. This could be set annually, for example, at the beginning of the
year. If the utility’s compliance costs were below the benchmark, the utility would
recover their actual cost plus some predetermined portion of the difference. If, on the
other hand, the utility’s compliance costs exceeded the benchmark, it would recover only
the benchmark and perhaps some portion of the difference. Thus, the utility has an
incentive to adopt compliance options that are cost-effective, including the purchase of
allowances. The utility will overcontrol its system only when it is cost-effective to do so--
when its marginal control costs are below the market price (or benchmark) of
allowances.

Under this approach, the commission would adjust the benchmark periodically to
ensure that it accurately reflected the utility’s buying and selling opportunities. Also, the
commission would have to determine the utility’s actual marginal SO, control costs.
Detailed review of the utility’s entire compliance plan would no longer be necessary.
The commission would, however, have to monitor the program to ensure that it performs
as intended--that is, it is leading the utility to adopt cost-minimizing solutions.

Thus far, both utilities and their ratepayers have realized some of the benefits
from the allowance trading system. This is primarily from the flexibility that utilities now
have when developing a compliance strategy and the ability to transfer allowances within
their own system. Additional cost savings could be had with a regulatory treatment that
encourages economic external trading as well. Ratepayers would most likely benefit if
commissions were to establish a ratemaking treatment that is more compatible with the
allowance trading system and encouraged utilities to use the market more effectively.

If the traditional regulatory approach is followed through to its logical conclusion,
then many of the current phase I utility decisions are likely to be questioned
retrospectively in rate cases and prudence reviews. A preferable method may be to
adopt an approach that encourages appropriate adjustments to current compliance plans
and leads to more economical utility decisions in the early stages of the phase II

decisionmaking process.
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FOREWORD

This is the fifth report NRRI has published on the topic of public utility
commission implementation of the Clean Air Act Amendments of 1990. This completes
a cycle of Institute work that began when our Board of Directors decided that a major
effort should be conducted on the topic in June 1990 (in anticipation of the Act’s final
passage). As a part of this effort also, the Institute conducted seven workshops on the
topic, four of which were co-funded by the U.S. Environmental Protection Agency and
the U.S. Department of Energy.

This report is focused on the topics of evaluating utility compliance strategies and
the regulatory treatment of compliance costs and emission allowances. These topics have
become particularly important as federal and state environmental regulators turn to
allowance trading programs as a more cost-effective means to protect the environment.
The actions of state public utility commissions will be a major factor in determining the
success or failure of these programs.

Douglas N. Jones
Director, NRRI
Columbus, Ohio
January 1994
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CHAPTER 1
INTRODUCTION

Title IV of the 1990 Clean Air Act Amendments (CAAA) has mandated
significant reductions in emissions of the precursors to acid rain--sulfur dioxide (SO,) and
nitrogen oxides (NO,)--from electric utility power plants. The legislation promotes a
market-based approach to environmental regulation, in that different affected sources
(power plants) will be allocated specific annual quantities of tradeable pollution permits
called emission allowances. One emission allowance permits the holder to emit one ton
of SO,. A utility that owns an affected source must hold enough emission allowances to
cover each year’s emissions. The utility has the flexibility to consume, sell, or save its
allowances: If a utility is able to reduce emissions below its level of allowances, it can
sell the surplus allowances or bank them for future use. A detailed discussion of Title
IV and the emission allowance program can be found in an earlier report from The
National Regulatory Research Institute.!

The allowance system has the potential to substantially reduce the costs of
compliance for both low and high emission-reduction-cost utilities. Low-cost utilities
could gain from selling allowances at a price higher than their cost to produce or release
these allowances. High-cost utilities could save money by buying allowances for a price
that is less expensive than their own SO, reduction costs. Some have predicted that an
effective allowance market could reduce the national costs of compliance by as much as
$3 billion per year.? Whether the allowance market develops and such savings are

! Kenneth Rose et al., Public Utility Commission Implementation of the Clean Air
Act’s Allowance Trading Program (Columbus, OH: The National Regulatory Research
Institute, 1992), Chapters 1 through 3.

2 Paul R. Portney, "Policy Watch: Economics and the Clean Air Act," Journal of
Economic Perspectives 4, no. 4 (1990): 173-81. A more recent and similar estimate is in
Electric Power Research Institute, Integrated Analysis of Fuel, Technology and Emission
Allowance Markets: Electric Utility Responses to the Clean Air Act Amendments of 1990,
EPRI TR 102510 (Palo Alto, CA: Electric Power Research Institute, November 1993).
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realized will significantly depend on the regulatory policies that are adopted by public
utility commissions in implementing Title IV.

State utility commissions have some complicated decisions to make during the
implementation of Title IV. First, each affected utility’s compliance strategy will have to
be reviewed. This will likely entail an assessment of the validity and/or prudence of the
utility’s choice of compliance options. Second, utility regulatory commissions will have to
determine how the costs of these compliance options will be recovered. This report
touches on both areas but primarily focuses on the second. The report’s intention is to

help commissions answer, or at least explore, the following questions:

1. What regulatory approaches might be implemented to encourage utilities to
pursue least-cost compliance strategies?

2. What types of complications are associated with different regulatory
approaches?
How should emission allowances be factored into regulatory decisions?

4. How might different approaches affect utility stockholders and therefore utility
decisionmaking?

S. How might different approaches affect the welfare of ratepayers?

This report examines different regulatory approaches that could be adopted in
recovering the costs of compliance with Title IV and in allocating the gains or losses
associated with the purchase or sale of emissions allowances. Particular emphasis is
placed on exploring the effects that different regulatory treatments may have on utility
decisionmaking. Through the selection of specific approaches, a regulatory commission
may intentionally or inadvertently bias a utility’s compliance decisions. A framework for
describing various regulatory approaches is presented and is used to structure the
discussion of three specific ratemaking treatments.

Although most phase-I-affected utilities have decided on their basic compliance

plans, it is reasonable to expect that they will be making adjustments to these plans as



circumstances change.’ In addition, phase-II-affected utilities are beginning to evaluate
their options. Therefore, it is essential that regulatory commissions adopt sensible
regulatory treatments that will positively influence these utilities’ decisionmaking
processes.

The remainder of this chapter discusses the compliance planning context,
primarily focusing on the range of options utilities now have and the factors that may
guide a decision. Chapter 2 provides an update on utility phase I actions, the allowance
market, and regulatory responses. Chapter 3 examines the procedures for developing or
evaluating a compliance strategy. Chapters 4 through 7 discuss regulatory accounting

and ratemaking issues.

Compliance Planning: The Context
Need and Scope

The need for compliance planning arises from the requirements imposed by the
CAAA. The CAAA allows a wide range of options to meet the compliance
requirements of the Act. The options are also interdependent: the choice of an option
at one affected unit will likely affect the choice at another unit. Furthermore, the
allowance market mechanism makes compliance requirements interchangeable between
units--allowance credits from overcompliance at one unit can be used to offset allowance
shortfalls due to undercompliance at another unit. This offers a utility significant
flexibility in choosing compliance options for individual units. This also allows the utility
to treat its compliance requirements on a systemwide, rather than unit-specific basis.

The diversity and interdependence of the available options, and the flexibility offered by

3 The most dramatic change since the Act’s passage is the price of allowances, which
is now less than one-third the price forecasted in late 1990 and early 1991 ($600 to $700
down to less than $200 in late 1993).



the use of a systemwide treatment of compliance requirements, warrant a comprehensive
and well-integrated, rather than a piecemeal, approach to meeting compliance goals.

However, the diversity and interrelatedness of options, so far as they directly
address the compliance requirements of the CAAA is but a part, although not an
insignificant part, of the complexity that confronts the task of utility resource planning.
In addition to considering the requirements set by the CAAA, the utility planner needs
to consider other utility needs and goals that interact with the choice of compliance
options. Some of the more important needs and goals are meeting anticipated future
power demand, maintaining system reliability, and ensuring the utility’s financial health.

It is useful to look at compliance planning as an extension of traditional utility
planning., Traditional or precompliance utility planning involved forecasting future
demand and prices of fuel and other inputs, and developing a combination of generation,
power purchases, and as a result of later developments, demand-side options to meet the
demand at the lowest achievable cost. Compliance planning extends the planning
process by imposing new constraints in the form of environmental requirements and
- adding new decision variables in the form of compliance options.*

Further, given the fact that any planning exercise requires a forecast of the future,
compliance planning is subject, at the very least, to the same set of uncertainties and
risks (associated with future demand, prices, system performance, regulatory treatment,
and so on) that has traditionally been a part of utility planning. New constraints and
decision variables that accompany compliance planning introduce new sources of
uncertainty (performance of pollution abatement technologies, allowance prices, and so
on). Finally, the traditional and new decision variables interact, widening the
uncertainties associated with both sets of variables.

Therefore, while compliance planning may be visualized as an extension of
traditional utility planning, it must be emphasized that the extension is hardly linear or

simple. Regardless of the sophistication to be achieved and the level of detail to be

4 Electric Power Research Institute, Clean Air Response: A Guidebook to Strategies
(Palo Alto, CA: Electric Power Research Institute, December 1990), RP 3199-1.12
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included in any given compliance plan, the planner must remain responsive to the
broader context defined by the relationships and interactions among two sets of variables
and constraints; the variables associated with specific compliance goals per se, and the

more general objectives of the utility.
Range of Available Options

The CAAA allows electric utilities a wide range of options to comply with its SO,
requirements. There are several ways to classify compliance options into categories.
The simplest classification would be into pollution control technologies and others. But
it may be analytically more helpful to classify them by outcome than by their individual
features. Thus, they may be classified as options that directly reduce emissions
(including both emission control technologies and modifications to the power generation
process), options that modify power generation requirements, and the purchasing of
allowances (Figure 1-1).

Compliance options that directly reduce emissions can be divided into options for
existing plants and options for new plants. The existing plants can be scrubbed
(scrubbing is also known as flue gas desulfurization or FGD), repowered with clean coal
technologies (CCTs),” or fueled with cleaner fossil fuels, such as low-sulfur coal or
natural gas (known as fuel switching). For new plants, a utility can use cleaner fossil
fuels, CCTs or nonfossil fuel technologies (renewables and nuclear). For both existing
and new plants, emissions of SO, and other criteria pollutants can also be reduced by
changing the dispatch order of plants (emissions dispatching).

Compliance options that reduce emissions by modifying generation requirements
consist of load management, conservation, and other demand-side management (DSM)
options. DSM options can be used to reduce emissions on both the existing and the

future generation system.

5> Repowering consists of modifying or replacing the boiler of a fossil-powered plant
with improved thermal efficiency and pollution control features.
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Fig. 1-1. Range of clean air compliance options.
(Source: Authors’ construct.)



Finally, trading of allowances, allows a power generator with relatively low SO,
control costs to generate excess allowances (beyond the CAAA requirement) and
economically sell such allowances to another power generator with higher SO, control
costs. Purchasing allowances, unlike other options, does not involve any action to alter
or adjust system operation. Nor does it directly involve any resource acquisition choices.
However, the price of allowances serves as a benchmark against which other compliance
options may be evaluated. Therefore, allowance trading serves the role of facilitating
more efficient compliance choices across sources.

Appendix A presents a brief overview of specific compliance options.
Factors Governing the Choice of Options

A utility’s choice of compliance options depends on a number of factors. The
factors may serve as criteria by which compliance options are evaluated and ranked.
Cost is obviously a critical factor. Other important factors are technological feasibility,

revenue earning potential, expected allowance prices, and regulatory treatment.
Technological Feasibility and Performance History

The compliance requirements of individual utilities, as well as the compliance
requirements of different plants within the same utility system, may vary. The
effectiveness of a particular pollution control technology for a particular plant may
depend on the plant design, the fuel type, and the pollutant involved. For a given
combination of plant design, fuel type, and pollutant, control technologies can be
compared on the basis of performance indices, such as the removal efficiency and the
thermal efficiency (heat rate). Comparison of control technologies may involve a
tradeoff between predictability of performance and quality of potential performance.
For example, scrubbers impose a thermal efficiency penalty on the plant because of the
additional energy needed to operate the scrubber. A repower technology, such as a

CCT, on the other hand, is expected to improve the thermal efficiency of a coal-fired
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plant. However, the performance of a scrubber is more predictable (because of the
technology’s relatively long operating history) than the performance of a repower
technology. Therefore, a utility may choose a control technology with inferior but
predictable performance over another technology with superior but uncertain

performance.

Cost

Perhaps the most important determinant of the adoption of a compliance option
is its total cost over a planning horizon. To rationally compare costs of various
compliance options, the costs need to be normalized to some standard baseline. One
commonly used method calculates the present worth of a stream of expenditures over a
given period, by discounting each year’s expenditures to the current year. Another
method, known as cost levelization, calculates a stream of uniform annual expenditures
whose total is equal to the total of actual expenditures. It is important to ensure that a
consistent cost estimation method that is uniform across options is used to compute and

compare various options.®

Revenue Earning Potential

Some of the options may generate additional revenues for the utility. The obvious
example is, of course, the potential revenues to be earned from the sale of allowances.
If regulatory treatment allows a utility a part of the earnings from the sale of allowances,
this becomes an attractive option for utilities. A secondary resuit of such regulatory
treatment is that technologies that overcontrol emissions (for example, scrubbers) and
that generate bonus allowances (for example, commission-approved DSM options and

renewables) also become considered options. If, however, the earnings from the sale of

® 1In this report, the cost levelization method is used to compare options. This
method is discussed in more detail in Chapter 3.
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allowances are mostly flowed back to ratepayers, then the utility may have little incentive
to sell and therefore generate allowances through the use of overcontrol, DSM, and
renewable generation options. In that case, the compliance choice is more likely to be
governed by cost considerations alone.

Another source of revenue to the utility may be the sale of byproducts generated
by a control technology (such as gypsum). Currently, there are several regenerable
control technologies in operation and others are being developed. Technologies which
generate byproducts also may significantly reduce the production of solid and liquid
wastes which are also subject to environmental regulation, This also offsets the cost of

abatement for such technologies.
Expected Allowance Prices

Another critical factor governing the choice of an option in a compliance strategy
is the expected future price of allowances. As previously stated, a utility should use
compliance options that have unit incremental costs lower than the allowance price. If
the combination of such options meet or exceed the compliance requirements, any excess
allowances can be sold by the utility. If all such options are exhausted and still the utility
falls short of meeting compliance requirements, it should meet the remaining
requirements through the purchase of allowances.’

Although this is a sound rule well-grounded in economic theory,® the
unpredictability of future allowance prices (in addition to other uncertainties) may make
it hard to implement the rule in practice.” A utility whose forecast of allowance prices

deviates significantly from actual prices may face adverse consequences if the utility’s

7 Use of this rule to compare and rank compliance options is illustrated in Chapter
3.

8 See Rose, Public Utility Commission Implementation of the Clean Air Act’s
Allowance Trading Program, Chapter 3.

® See Chapter 3 for approaches to treat uncertainties in compliance planning,
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compliance plan is relatively inflexible and cannot respond to fluctuations in allowance
prices. A utility may attempt to address this possibility by requesting a strong
commission commitment to the utility’s compliance plan to ensure recovery regardless of
future allowance prices.!’

This response to the utility’s risk exposure (caused by the uncertainty of allowance
prices and other planning parameters) in general, as well as the choice of compliance

options, may be largely shaped by regulatory treatment.

Regulatory Treatment

The choice of compliance options is likely to be influenced strongly by regulatory
treatment of investments and expenses involved. Traditional rate-of-return (ROR)
regulation is characterized by strong oversight and scrutiny (in the form of prudence
reviews and application of the used-and-useful standard) and guaranteed recovery of all
prudently incurred expenses. In general, there are no additional rewards to the utility
for improvements in management effectiveness or successful risktaking.

Such treatment tends to make the utility avoid options which may lead to
underrecovery of attendant costs. Generally, it is easier for the utility to recover
operating costs and harder to recover capital costs. This may induce the utility to avoid
options that have relatively high capital costs. Further, the utility may prefer to invest in
options that are tried and proven (lowering technological risk) and have minimum risks
of disallowance (minimizing regulatory risk). Furthermore, the guaranteed recovery of
prudently incurred expenses does not provide significant inducements to engage in
dynamic, flexibie, and market-responsive planning. Therefore, the utility may forego
options that are lower cost and environmentally more effective in favor of options that

are tried and proven.

10 As will be discussed in Chapter 2 of this report, there have been utility and state
initiatives to institute preapproval of utility plans as a response to this uncertainty.
Preapproval and its advantages and disadvantages are discussed in Rose, Public Utility
Commission Implementation of the Clean Air Act’s Allowance Trading Program, Chapter 6.
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The resulting set of compliance options may not be the least cost and may not
best serve the long-term interests of ratepayers. To ensure that compliance options are
chosen to best serve the ratepayer interest and promote the economic efficiency and the

environmental goals of the CAAA, a reexamination of ratemaking treatments of

compliance options merits strong consideration.!!

1 More detailed discussion of this issue appears in Chapters 5, 6, and 7 of this
report.
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CHAPTER 2

UPDATE ON THE SULFUR DIOXIDE ALLOWANCE TRADING SYSTEM:
UTILITY ACTIONS, THE ALLOWANCE MARKET,
AND REGULATORY RESPONSES

More than three years have passed since the Clean Air Act Amendments of 1990
(CAAA) were signed into law, and, at this time, there is approximately one year
remaining before the beginning of phase I. At this time also, utilities are beginning to
consider their strategies for phase II and are, in some cases, already discussing them with
their regulators. Since the Act’s passage, there have been about seventeen allowance
transactions between utilities and others, the first U.S. Environmental Protection Agency
(EPA) auction has occurred, phase I compliance plans have been completed by utilities,
and public utility commissions have, in many cases, responded. Therefore, it is now
possible to examine the allowance market and utility and public utility commission
responses and consider ways, if necessary, to make adjustments to facilitate the market’s

further development.

Utility Phase I Compliance Action

Since the beginning of phase I is only about a year away, most compliance
decisions have been made and in many cases approved by the appropriate state
commission. By far, the preferred options are fuel switching or blending. Of 109 phase-
I-affected plants reported in a recent Electric Power Research Institute (EPRI) survey'
(out of 110 plants listed in Title IV of the CAAA), sixty-four are switching or blending
fuel (59 percent). Flue Gas Desulfurization (FGD or scrubbers) are next at eighteen

! Electric Power Research Institute, Integrated Analysis of Fuel, Technology and
Emission Allowance Markets: Electric Utility Responses to the Clean Air Act Amendments
of 1990, EPRI TR 102510 (Palo Alto, CA: Electric Power Research Institute, November
1993).
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plants (almost 17 percent). Six plants plan or have switched to natural gas or oil and
four are already retired or plan to be retired for compliance. Compliance decisions by
plant are summarized in Table 2-1.

The twenty-one plants that plan no action are either already in compliance (often
as a result of an earlier state environmental requirement) or plan to shift allowances
from a plant or plants that will overcomply within the utility’s own system. Only three

plants, that are part of the same utility system (Illinois Power Company), are meeting

Coal switching or blending 64
No action® 21
Flue Gas Desulfurization (FGD)* 18
Switch to natural gas or oil 6
Retired or retiring 4
Purchase allowances® 3

Total plants* 109°

Source: EPRI, Integrated Analysis of Fuel, Technology and
Emission Allowance Markets, Appendix B, Table B-10.

! Four plants are both coal switching and building FGD
facilities.

Compliance covered by other plant actions or already in
compliance due to earlier action(s).

3 Also coal blending at these plants.

* Plants identified in EPRI survey. Other plants many
also be affected phase I units as substitution units.
Column does not sum to 109 because of multiple
options being chosen at some plants.

2
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compliance primarily by acquiring allowances.? Other utilities are using purchased
allowances to supplement what are mostly fuel-switching or blending strategies.

Actual phase I compliance costs are difficult to come by. Often these numbers
are not reported in compliance plan filings or are presented in a manner that makes it
difficult to determine whether the numbers are average or incremental cost. Estimated
regional cost figures are available, however, from the recent EPRI study.> EPRI did not
collect actual compliance cost figures for their analysis, but used a simulation of
individual plant and system costs for a given compliance action combined with known
phase I compliance choices. These simulated cost figures are presented in Table 2-2.

The results show a wide variance in compliance costs across regions. Average
phase I reduction costs (1992 dollars per ton) are the lowest* in the MAIN® region at
$118 and highest in the NPCC® region at $§700. Average reduction costs, however, can
be misleading, particularly when such large geographic areas with many utilities are
included in the calculation. Marginal or incremental costs, can provide a better
indication of how well the allowance program is working when compared with the

allowance market price.

2 llinois Power Company’s system compliance strategy has three main components:
(1) reduced utilization of phase-I-affected units (through emissions dispatching),
(2) substitution of a unit as a phase-I-affected unit, and (3) the acquisition of allowances
from other sources by designating transfer and substitution units with other utilities and
purchasing allowances from other sources.

3 Electric Power Research Institute, Integrated Analysis of Fuel, Technology and
Emission Allowance Markets, Appendix C.

4 Excluding Texas (ERCOT--Electric Reliability Council of Texas) and western
states (WSCC--Western Systems Coordinating Council) that do not have phase I units.

> MAIN (Mid-America Interconnected Network) is a North American Electric
Reliability Council (NERC) region consisting of Illinois, most of Wisconsin, eastern
Missouri, and the upper peninsula of Michigan.

® NPCC (Northeast Power Coordinating Council) includes all of the New England
states and most of New York state.
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NPCC 700 932

MAAC 439 767
ECAR 313 1,147
MAIN 118 395
MAPP 184 332
SERC 270 541
SPP 184 377

U.S. 284 1,147

Source: EPRI, Integrated Analysis of Fuel, Technology, and Emission Allowance
Markets, Appendix C, Table C-1.

! Northeast Power Coordinating Council (NPCC), Mid-Atlantic Area Council
(MAAC), East Central Area Reliability Coordination Agreement (ECAR), Mid-
American Interconnected Network, (MAIN), Mid-Continent Area Power Pool
(MAPP) Southeastern Electric Reliability Council (SERC), and Southwest Power
Pool (SPP). Texas (ERCOT) and western states (WSCC) are not mcluded since
they have no phase-I-affected units.

2 Includes the cost of banking allowances for use in phase II.

3 The marginal cost for the most expensive phase I compliance option selected by a
utility in the region.
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Marginal costs (the highest regional marginal costs for selected phase I options) are
lowest in the MAPP’ region at $332 and highest in the ECARS® region at $1,147. This
compares with an allowance price by a recent survey’ of $188 for phase I allowances in
October of 1993. The ECAR regional marginal compliance cost, therefore, is more than
six times the current going rate of allowances. No region had a marginal cost at or
below the current allowance price. (Also, note that four out of the seven regions had
average reduction costs greater than allowance prices.) These regional marginal costs
can also be misleading since they reflect a single unit within the specific region that may
not be representative of the entire region. These aggregated data suggest, however, that
at the very least, some opportunities to purchase allowances have not been taken. Less
aggregated data (plant level, for example) would better indicate the extent to which

these opportunities are being missed and higher-than-necessary control costs incurred.
The Allowance Market
Private Trades

Most allowances traded to date have been through private transactions between
buyers and sellers and, in some cases, with a broker or intermediary facilitating the
transactions. Table 2-3 summarizes the publicly announced allowance transactions to
date. The quantity reported in the table is the total contracted quantity (unless

otherwise noted). The duration of most contracts exceed one year of phase 1.

7 MAPP (Mid-Continent Area Power Pool) includes Iowa, western Wisconsin,

Minnesota, North Dakota, (most of) South Dakota, Nebraska, and extreme eastern
Montana.

8 ECAR (East Central Area Reliability Coordination Agreement) includes most of
Michigan and Kentucky, Indiana, Ohio, West Virginia, and parts of western Virginia,
Maryland, and Pennsylvania.

® From Fieldstone Company, Inc., Compliance Strategies Review (Washington, D.C.:
Fieldstone Company, Inc., November 8, 1993), 3.
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May 1992

June 1992

March 1993

April 1993

May 1993

Wisconsin Power
and Light Co.

Wisconsin Power
and Light Co.

Alcoa Corp.

Northeast
Utilities
LILCO
Ul

CIPS

PacifiCorp

WEPCO
NYSEG

Big Rivers/
Henderson MP&L

Tennessee Valley
Authority

Duquesne Light
Company

Ohio Edison

American Lung
Association

AMAX Energy
WEPCO

Tllinois Power
Ilinois Power

Illinois Power

Illinois Power

Nlinois Power

Hlinois Power
Tlinois Power

Centre Financial

10,000

15,000-
25,000

25,000

10,000°

b4

5,000
80,000

125,000
(option)

90,000

35,000
(approx.)
75,000

6,000-
8,000

50,000

150,000

250

276

250-

350

Donated

178
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July 1993 Big Rivers/ AMP QOhio 4,384 205
Henderson MP&L

Sept. 1993 WEPCO PSI Energy 37,000 200-
' 210

Oct. 1993 Centre Financial CP&L 150,000 -~

Sources: Fieldstone Company, Inc., Compliance Strategies Review; John Metzler,
ENRON Corp., August 1993, personal communication; and EPRI, Integrated
Analysis of Fuel, Technology and Emission Allowance Markets.

! Announcement date may differ from when transaction actually occurred.

2 Reported prices should only be considered approximate. Figures presented are
a range, first year of contract price, or an average price for the contracted
years.

Phase II allowances.

-- indicates information was undisclosed.

Agreement is an option for 5,000 per year for an undisclosed number of years
beginning in 2000.

EPRI (July 1993) reports that for approximately 433,000 allowances, Illinois
Power’s average cost was $197 per allowance (in 1995 dollars).

Swap of 75,000 phase II allowances plus a fee.

Designated transfer units.
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The total volume of private trades in these transactions is nearly 880,000
allowances in seventeen transactions. Since there will be approximately 27.5 million
allowances in all five years of phase I, this represents about 3 percent of all phase I
allowances.)’ Illinois Power Company (IP) accounted for seven of the seventeen trades
and over half of the total volume. When the two largest participants (by volume of
allowances purchased) are subtracted from the total, IP at 462,000 and Carolina Power
& Light (CP&L) at 300,000, the volume then drops to 118,000 allowances or less
than one-half of 1 percent of the total phase I allocation. The allowance market,
therefore, can be characterized as a "thin" market at this time.

Caution should be exercised when examining these transactions since they only
represent publicly announced transactions. There are some indications that other
transactions have occurred but were kept confidential. Also, at this time, some believe
other, perhaps many, transactions are "in the works." However, these claims are
supposition and cannot be verified at this time, nor can it be determined how many or
what volume of allowances this may represent.

Also the price of allowances presented here should be examined with some care.
As with other contract arrangements of this type, contract terms often include purchase
options, are for multiple years, and contain various safeguard clauses. These clauses may
include a provision to change a price in the future if the market price differs by a
predetermined amount. Also, in general, the more flexibility the buyer receives, the

higher the price. These and other contract provisions will affect the price and make it

19 These numbers should only be considered a rough approximation.

1 The 300,000 allowances results from counting the 150,000 purchased by Centre
Financial from Henderson MP&L and then sold to CP&L as one transaction. They are
presented in the table as the two separate transactions they in fact were. The 150,000
phase I allowances purchased by CP&L is the second largest known transaction, after the
IP arrangements. It is interesting to note that CP&L is a utility with only phase-II-
affected plants. Nevertheless, CP&L has been acquiring phase I allowances for its
compliance in phase II.
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difficult to determine a "going price." Also, there is price information for only six out of

the seventeen transactions.
EPA Auction Results

The EPA is required by the CAAA to hold an annual allowance auction. The
allowances for the auction come from a reserve created by reducing affected sources’
allocations by 2.8 percent.” Congress created the auction provision to facilitate the
development of a private allowance market. The auction is open to all interested
parties, is a sealed bid auction with the sale based on the bid price, and has no minimum
bid. Auction proceeds or unsold allowances are transferred back to affected units
contributing to the reserve on a pro rata basis. Any holder of allowances may submit
allowances and specify a minimum price for sale in the auction. These "private offers"
are sold after the EPA-held allowances have been auctioned. EPA is required to make
public the prices and results of each auction.

EPA designated the Chicago Board of Trade (CBOT) to conduct the first auction
that was held on March 29, 1993. The auction, by CAAA design, was split into a "spot
auction" made up of 50,000 year 1995 allowances and an "advance auction" composed of
100,000 year 2000 allowances. Table 2-4 shows the result of the spot auction and Table
2-5 presents the results of the advance auction. The CBOT plans to hold the second
auction in March of 1994,

Only eight investor-owned utilities (IOUs) were successful bidders in the spot
auction. These IOUs purchased almost 93 percent of all allowances sold in the spot
auction. The lowest successful bid price was §131 and the highest bid price paid was

$450. The highest price paid by an IOU was $201. The weighted-average price for all

12 The reserve is also for direct sales contingency to provide nonutility sources access
to allowances. These allowances are available for sale beginning at $1,500 per allowance
and are adjusted for inflation.
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Carolina Power & Light Company 13,083

Kentucky Utilities Company 12,900
PSI Energy, Inc. 10,000
Illinois Power 5,000
American Electric Power Service 3,788
Cantor Fitzgerald 2,572
Hoosier Energy REC, Inc. 1,000
Mississippi Power Company 972
Gulf Power Company ' 446
Savannah Electric & Power Co. 139
Jemison Investment Co., Inc. 93
Others ’ 17

Total' | 50,010

132 - 171
151 - 201
151
175
131 - 151
170
150 - 200
138
156
150 - 173
141 - 152
150 - 450
131 - 450

Source: Authors’ construct from data received from Chicago Board of Trade, April

1993, personal communication.

! This total includes the 50,000 allowances from the EPA sales and auction reserve

and 10 allowances sold from a private participant (sold after EPA reserve

allowances were sold out).

22




Carolina Power & Light Company 72,020 122 - 171

Duke Power Company 25,000 147
Cincinnati Gas & Electric Co. 1,234 128
Gulf Power Company 709 141
William Herrington 630 126 - 171
Paul Wedel 300 151
Emissions Exchange Company 100 240
Other 7 125 - 310

Total' 100,000 122 - 310

Source: Authors’ construct from data received from Chicago Board of Trade, April
1993, personal communication.

1 This total includes the 100,000 allowances from the EPA sales and auction
reserve. No allowances were sold from private participants.

23




bidders was $156.63. All 50,000 of the EPA-retained allowances and 10 allowances from
private offers were sold. Spot offer prices were between $10 and $1,900.

All offer and bid prices and quantities, both successful and unsuccessful, are
plotted in Figure 2-1. These are, in effect, supply and demand curves from the auction
data. S, is drawn as a perfectly inelastic supply curve since there is no price
requirement with the quantity set at 50,000. The private offers are represented by the
S, curve and the bids are represented by the curve D,. The private supply curve is very
inelastic, with the price rising relatively quickly with quantity (at 5,010 the price is $210).
Demand, in contrast, is much more elastic. This difference reflects the caution used by
participants when selling their own allowances and using a "bargain hunting" manner
when bidding.

In the advance auction of 100,000 year 2000 allowances, only four IOUs were
successful bidders. Two utilities, CP&L and Duke Power Company, purchased over 97
percent of the total number of allowances sold. The lowest successful bid price was $122
and the highest was $310. The weighted-average price of the successful bids was $136.19.
All EPA-retained allowances were sold with no private offer allowances being sold.
Advance offer prices were between $200 and $449.

All offer and bid prices and quantities, both successful and unsuccessful, are
plotted for the advance auction in Figure 2-2. This demonstrates that bidders and offers

were again using a similar strategy as in the spot auction, that is, using caution with their

own allowances and bargain hunting when bidding.

Regulatory Action

In the three years since the CAAA was passed, state commissions and the Federal
Energy Regulatory Commission (FERC) have begun to form regulatory policies or react
to specific utility actions. To date, state commission actions have mostly been in reaction

to utility activity. For example, the most common response by state public utility
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commissions has been to review, and in some cases, approve utility compliance plans.'®
Utilities have submitted their compliance plans for approval or review and, after review
and perhaps some modification, most commissions with phase I utilities have responded.
Often this review process has been part of an integrated-resource or least-cost planning
(IRP) process. Some utilities with relatively sizable compliance costs, however, have
submitted a separate plan that considers proposed compliance actions only.

Several state legislatures have enacted laws that require their public utility
commission to consider utility compliance plans' and act on their disposition.
Sometimes the commissions are restricted as, for example, when the legislation is
designed to encourage continued in-state coal use. These legislative activities and public
utility commission actions are summarized in Appendix B.

A second state commission reaction has been to issue a rule or order after a
utility has been involved in an allowance transaction or has requested approval to enter a
transaction. Since, as described above, allowance market activity has been limited to a
few utilities, there are currently only a few responses to examine. However, these
actions may be an indication of the type of actions that other state commissions will take
when transactions occur in their states by their jurisdictional utilities.

A third form of state commission action has been to issue general guidelines on
the ratemaking and/or accounting treatment of allowances and compliance costs. This is
a more proactive approach that only a few states have, thus far, taken.

The following discussion briefly describes several state commission actions that
have occurred so far. The actions described below deal specifically with actions that

involve allowance ratemaking and accounting treatment.

3 The term "compliance plan" is used here to refer to a plan that is submitted to a
commission for review or approval. This may or may not be the same plan submitted to
the federal EPA as required under the CAAA.

4 For example, Florida, Illinois, Indiana, Kentucky, Ohio, and Pennsylvania.
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General Guidelines

Three states (Ohio, Pennsylvania, and Iowa) have adopted general guidelines that
give utilities an indication of the ratemaking and accounting treatment of allowances.’
All three focus on the transfer of allowances by utilities in their state and indicate a

preference for using automatic passthrough mechanisms for allowance costs.

Ohio

Ohio issued guidelines' regarding the ratemaking and accounting treatment of
allowances. The guidelines encourage utilities to trade allowances when "economically
justified." They require utilities to provide a status report on allowance trading plans.
This includes participation in the market and the level of allowance holdings or "banked"
allowances, Allowance trading activity will be reviewed in the Electric Fuel Clause
mechanism (a fuel-adjustment-clause procedure). The guidelines require utilities to
document "trading opportunities or justify trades that did take place and provide
sufficient justification for any decision to forego trading opportunities."’

Banked allowances will be valued in inventory on a weighted-average basis
(unless, the guidelines state, the Internal Revenue Service adopts a serialization

approach to valuation). Gains or losses from allowance transactions are to flow through

1 Two other commissions, Georgia and New York, have had proceedings and are
investigating trading, usage, and ratemaking issues related to allowances. These
investigations may also lead to guidelines being adopted.

16 Public Utilities Commission of Ohio, "In the Matter of the Commission’s
Investigation into the Trading and Usage of, and the Accounting Treatment for,
Emission Allowances by Electric Utilities in Ohio," Case No. 91-2155-EL-COI, January

20, 1993.
Y Tbid.
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to ratepayers (on an energy, or kilowatthour (kWh), basis'®) unless the utility created
the allowances using utility "below-the-line" resources. When rates reflect assets and
increased operating expenses to free allowances for sale, the revenue is to flow through
to ratepayers.

The guidelines state that "[t]he Commission is open to all reasonable incentive
proposals and will evaluate proposals on a company by company basis."” The Ohio
Commission acknowledges that "incentives may encourage allowance transactions and
provide benefits which are in the public interest." This does not include "speculative

transactions with allowances utilizing ratebased revenues."?

Pennsylvania

The Pennsylvania Public Utility Commission adopted a policy statement? on
allowance treatment. The statement is divided into two main sections: one focusing on
approval of compliance plans and the other focusing on the ratemaking treatment of
allowances. As required by a Pennsylvania State law,?? the Commission will review
and, if accepted, approve a utility’s compliance plan and any planned allowance
transactions. The Commission states that it will not approve specific allowance
transactions. If a utility chooses not to have a plan reviewed and approved, it will then
be reviewed when the utility seeks recovery of compliance costs in a rate case or other

procedure.

18 How this will work is not specified. It appears that the revenue or loss will flow
through the fuel-adjustment mechanism.

¥ Supra., note 17.
2 Tbid.

21 Pennsylvania Public Utility Commission, "Policy Statement on Clean Air Act
Emissions Allowances," 52 Pa. Code $569.291 - 69.294, order entered February 3, 1993.

2 Act 27 of 1992, 66 Pa. C.S.A. Section 530 (Supp. 1992).
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The number of banked allowances will be reviewed as part of the compliance plan
review process. The Commission states that the "utility has the burden of proof
concerning the appropriate number of banked allowances."” Also, approval of a
utility’s banking decision "does not assure a prudency finding for purposes of
ratemaking."%

The second part of the policy statement asserts that allowances will be valued at
original costs for ratemaking purposes--that is, zero cost for allowances originally
allocated by EPA, purchase price plus broker fees if purchased, or at "fair market value"
if bundled in a power-purchase or other bundled transaction. Allowances are to be
considered as fuel inventory for ratemaking purposes and will be ratebased consistent
with other operating inventory items. As such, they will earn a return as with other
ratebased investments. Similar to the Ohio provision, allowance expenses are to be
recovered through the utility’s energy cost rate (ECR, or fuel-adjustment mechanism).
Gains or losses on allowance transactions will be flowed through to ratepayers in the

ECR on an energy (kWh) basis unless the investment or expense was below the line.

Iowa

The Iowa Ultilities Board adopted a rulemaking on allowance transactions.”
This rule is similar to the Ohio and Pennsylvania rule in that allowance expenses are
recovered through the energy adjustment clause (EAC, Iowa’s fuel-adjustment
mechanism). The gains and losses from the sale of allowances are passed through the
EAC. Also, the rulemaking adopts a weighted-average cost inventory method.
Allowance transactions and compliance plans are to be reviewed in the "annual electric

energy supply and cost review." The rule states that "[t]he prudence review of allowance

2 Supra., note 21.
2 Tbid.

5 Jowa Utilities Board, "In Re: Clean Air Act Amendments--Allowance
Transactions," Docket No. RMU-93-9, issued November 23, 1993.
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transactions and accompanying compliance plans shall be determined on information
available at the time the options or plans were developed."” Costs recovered through
the EAC that are found to be imprudent will be refunded with interest to ratepayers
through the EAC. Allowances transferred between affiliated utilities will be valued at
fair market value.

The Iowa Utilities Board also adopted an order that accepts many of the FERC
accounting rule changes to the Uniform System of Accounts (discussed below);?’

including historical cost valuation of allowances.
Commission Action on the Sale of Allowances

In addition to these general actions, two states have indicated the regulatory

treatment of the revenues from the sale of allowances.
Wisconsin

Two Wisconsin utilities have participated in the allowance market (see Table 2-3
above). The Wisconsin Commission found in two separate rate cases® that all the
revenue from the sale of allowances should be passed through to ratepayers. The
Commission found in the WP&L case that the utility had excess allowances because the

utility was required to comply with the State’s own acid rain law. Since ratepayers have

% Thid.

%7 Jowa Utilities Board, "In Re: Clean Air Act--Emission Allowances," Docket Nos.
RMU-93-1 and NOI-91-1, issued February 12, 1993.

2 Wisconsin Electric Power Company (WEPCO) rate case, Docket 6630-UR-106 and
a Wisconsin Power and Light Company (WP&L) rate case, Docket 6680-UR-107.
WEPCO received $100,000 for the transfer to Dairyland Power of sulfur dioxide (SO,)
emission reductions under the Wisconsin Acid Rain law (plus an additional amount for
each ton transferred during 1993 and 1994). WP&L sold allowances to the Tennessee
Valley Authority and Duquesne Light Company under the CAAA (see Table 2-2 above).
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paid and continue to pay the cost of compliance, ratepayers should therefore receive all
the benefits from allowance sales.

Also in the WP&L case, the Wisconsin Commission found that current regulatory
procedures for evaluating utility compliance and allowance trading are adequate; but
they should continue to be evaluated to reflect any changing conditions. In a separate
Commission finding? the Commission restates its position that the benefits from the
sale of allowances should flow through to ratepayers because, as found in the WP&L
rate case, they are incurring the costs of compliance. The Commission also states that
an "actual rate treatment is not ripe for resolution yet." However, the Commission states
that it "is willing to review utility incentive proposals for dealing with SO, allowance
transactions provided it can be demonstrated that substantial additional benefits will
accrue to ratepayers."

The Wisconsin Commission endorses (in its Advance Plan 6) the objective of the
allowance program to establish a trading market and "will attempt to further it." The
Commission notes also that it is "appropriate” to include in avoided cost calculations (for

buyback rates paid to nonutility generators) the value of allowances "freed up."

Connecticut

Connecticut’s Department of Public Utility Control (DPUC) also reached a

decision® on an allowance transaction by one of its jurisdictional utilities. The basic

9 1y fm D11l Qaert nn T iemrigoin n T, nm " Al 0o ;
¥ Wisconsin Public Service Commission, "Advance Plan 6," Docket No. 05-EP-6,

"Findings of Fact."
¥ Ihid.
3 Tbid.

32 State of Connecticut Department of Public Utility Control, "Petition of The United
Iluminating Company for Approval of the Grant of an Option to Purchase Sulfur
Dioxide Emission Allowances and the Allocation of Revenues Derived Therefrom," Final
Decision, Docket No. 92-12-08, March 4, 1993.
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terms of the arrangement were that United Iluminating Company (UT) agreed to sell an
option to WEPCO for 5,000 phase II allowances per year for an undisclosed number of
years beginning in 2000 (see Table 2-3). The DPUC examined the terms of the option
sale and determined (after testimony and three days of hearings) that the arrangement
"adequately protects UI and its ratepayers."® The DPUC examined the

"reasonableness” of the selling price and the contract’s provision to, if the option is
exercised, reset the price after five years if the then current market price differs by a
specified percentage.

The DPUC also made a determination on the split of the proceeds from the sale
of the allowances between the utility and its ratepayers. UI originally proposed that the
split be 77 percent for ratepayers and 23 percent for the Company.®* This was based
on the proportional share of investments contributing toward the surplus allowances.
The DPUC found that UI's method of calculating the split overstated the proportion of
surplus allowances provided by the Company and decided that all of the surplus
allowances were provided by ratepayers.

However, the DPUC found that Ul is entitled to a portion of the proceeds from
the sale of allowances "to the extent they share in the costs and risks of. . .a sale" since it
would "be mutually beneficial to both ratepayers and shareholders" if they did so.®
The DPUC reasoned that ratepayers will be provided with reduced costs and risks from
the sale of allowances if shareholder and ratepayer interests are aligned. To do this, the
DPUC requires that the Company incur all of the marketing costs of selling allowances.

In exchange, the Company will be able to retain a 15 percent share of the allowance sale

3 Ibid.

¥ This was revised later by the Company to a 78 percent/22 percent split to account
for the retention of some allowances by EPA for the creation of allowance reserves
mandated by Title IV of the CAAA. See Chapter 1 of Kenneth Rose et al., Public Utility
Commission Implementation of the Clean Air Act’s Allowance Trading Program (Columbus,
OH: The National Regulatory Research Institute, 1992), for a description of these
programs.

3 Supra., note 33.
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proceeds. This will, the DPUC believes, give the Company an "incentive. . .to properly
market, in terms of aggressiveness and efficiency, surplus SO, allowances."* Moreover,
the DPUC believes that the "sharing will provide the Company with incentives to sell

additional surplus allowances."’

This will only apply to allowances that are in excess of
conservation bonus and New England Power Pool (NEPOOL)® allowances and do not
apply to EPA-retained allowances sold in the annual auction. Additional allowances
supplied by the Company for sale in the auction are entitled to the sharing, however.”
The Company will also be responsible for 15 percent of the cost of purchasing
allowances.

The DPUC states that this sharing arrangement only applies to the UI/WEPCO
contract and any allowances sold by Ul in the future (unless the DPUC changes its
decision). However, the DPUC also states that "[a]t the time of any future sales, the
Company shall provide the [DPUC] with sufficient detail on the transaction so that the
prudency and net benefits of such sale can be adequately determined."® The DPUC
also decided (pursuant to a State law, Public Act 92-106) that the ratepayers’ portion of

allowance revenues should be used to offset the cost of future environmental compliance.

3 Tbid.
37 Ibid.

3 NEPOOL has initiated a method to explicitly integrate the value of allowances
into the generation dispatch price. See New England Power Pool, Treatment of Sulfur
Dioxide Allowances for NEPOOL Operations and Billing Purposes (Holyoke, MA:
NEPOOL, December 1992). Methods to incorporate the value of allowances in the
dispatching price are discussed later in this report. For a discussion of the NEPOOL
method see Kenneth Rose, "Critique of Treatment of Sulfur Dioxide Allowances for
NEPOOL Operations and Billing Purposes" prepared for The New England Conference of
Public Utilities Commissioners, May 24, 1993. (This document is available from the
author.)

¥ Parties may voluntarily offer to sell allowances in the EPA annual auction. As
noted above, only ten 1995 privately held allowances were sold in the first annual
auction.

4 Supra., note 37.
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Commission Action on the Purchase of Allowances

Hiinois

As noted in Table 2-3, IP has been the most active participant in the phase 1
allowance market. Additionally, it is also the only utility to use allowances as its main
method of complying with the CAAA for its phase-I-affected units. IP considered
several alternative compliance strategies and used a set of seven objectives to decide
which to choose. They were as follows: (1) to achieve compliance with the CAAA, (2) to
minimize the cost of compliance (based on present value of the revenue requirement),
(3) to avoid a rate increase related to compliance, (4) to maximize continued use of
Illinois coal relative to historical levels, (5) to maximize flexibility, (6) to minimize
shareholder risk, and (7) to minimize other environmental impacts including solid waste
generated and carbon dioxide emissions. After considering these objectives, IP decided
that acquiring allowances was its preferred compliance strategy.*!

The Illinois Commerce Commission (ICC) is require by State statute (as several
other state commissions are) to review and either approve or reject utility compliance
plans within six months of a plan’s filing. In its order reviewing IP’s compliance plan*

the ICC considered the strategy that the Company proposed rather than pass judgment

' As noted, this strategy for phase I compliance consists of including the value of
allowances in the dispatch price of affected units (or "emissions dispatching” explained
later in this report), substituting a unit as a phase-I-affected unit, and acquiring
allowances from others in the allowance market. Allowances will be acquired by
designating transfer units and substitution units with other utilities as well as purchasing
allowances.

*2 Tllinois Commerce Commission, "Petition for Approval of a Clean Air Act
Compliance Plan Pursuant to Section 8-402.1 of the Public Utilities Act," Illinois Power
Company, Order 93-0119, September 29, 1993.
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on the individual allowance transactions that IP had enter into or proposed.®® After
review by the Commission and its staff, an evidentiary hearing, and testimony, the ICC
approved IP’s compliance plan.*

The Illinois statute also stated that "pollution control devices for the control of
SO, emissions should be installed at four generating units. . .continuing to use Illinois
coal as a fuel source.” Two of these generating units are owned and operated by IP
(at the Baldwin plant) and the other two are owned and operated by Commonwealth
Edison (at the Kincaid plant). The statute also states that "the owners of [the]
generating units should be allowed to recover through rates their prudent costs incurred. . "
IP did begin construction of a scrubber for their units, but later decided to defer its
completion until phase II. This deferral, rather than the scrubber’s cancellation, allowed |
IP to change its compliance plan to acquiring allowances and still be in conformance
with the State statute.

On December 15, 1993 the U.S. District Court for the Northern District of Illinois
Eastern Division found that the Illinois statute violated the Commerce Clause of the
U.S. Constitution and that IP’s Central Illinois Power Company’s and Commonwealth

Edison’s compliance plans were void and that the ICC is permanently enjoined from

** The financial details of IP’s purchases were filed under a confidentiality clause and
not made public. IP’s purchase of allowances from Central Illinois Public Service
Company required ICC’s approval of the sale. This is because it involved the transfer of
assets from one Illinois public utility to another; allowances and CAAA compliance were
not the concern. (This was approved in a separate order, Illinois Commerce
Commission, "Request for Authority to Purchase SO, Emission Allowances from Central
Ilinois Public Service Company Pursuant to Section 7-102(b) of the Public Ultilities Act,"

Order 93-0297, September 29, 1993.)

* ICC was also required by statute to collect from its utilities information on the
acquisition or sale of allowances on a quarterly basis (Illinois Commerce Commission,
"Adoption of Reporting Form to Comply with Section 4-305 of the Public Utilities Act,"
as Amended by P.A. 88-0226, September 29, 1993).

 Supra., note 42.
% Tbid.
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enforcing the statute.” Early indications are that these compliance plans will not be
materially affected since the scrubbers were deferred, but they will have to be refiled and

reapproved. Even less certain at this time is the affect this court decision will have on

the other less stringent State statutes.
Surcharges and Automatic Passthrough Mechanisms

Two states, Florida and Kentucky (see Appendix B), passed legislation that allows
recovery of compliance costs through a surcharge mechanism. The 1993 Florida statute
allows recovery of compliance costs through an "environmental compliance cost-recovery
factor," that is distinct from base rates. Utilities can have costs that are passed through
the mechanism included in rate base in subsequent rate proceedings. To date, the
Florida Public Service Commission has not had a rulemaking on implementation of the
cost-recovery factor: however, two utilities have filed petitions for cost recovery under
the mechanism. (An earlier 1992 Florida statute allows preapproval of compliance
plans.)

Similarly, the Kentucky statute allows compliance cost recovery through a monthly
surcharge. This is designed to allow quick cost recovery for planned scrubbers. The
Kentucky Public Service Commission has opened a generic docket on the CAAA. The
Commission has also approved a consultant to review compliance plans and manage the
application of the surcharge, which will be considered when a case has been filed (none
was pending at the time of the survey).

Several state commissions have also proposed or adopted similar mechanisms.
The Maryland Public Service Commission decided to use a surcharge mechanism for
compliance costs in a Potomac Electric Power case. Also, the District of Columbia
Public Service Commission staff endorsed a cost recovery surcharge in a Potomac

Electric Power case. In Mississippi, construction work in progress (CWIP) will be

47 Alliance for Clean Coal v. Ellen C. Craig et al., No. 93-C-4391, (N.D. III,,
December 15, 1993).
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ratebased and costs will appear in a monthly "environmental cost recovery rider" (ECO).
The ECO will operate on a projected test year and will receive commission review and
approval before and after compliance implementation. In addition, the West Virginia
Public Service Commission ruled that revenue from the sale of allowances will be
deferred and considered in annual fuel proceedings, with proceeds going to ratepayers

(similar to those states noted above).

Federal Energy Regulatory Commission

The FERC issued a final rule® in March of 1993 on the accounting treatment of
allowances. The main features of the accounting treatment of allowances are an
historical cost valuation of allowances, a weighted average cost inventory method, and a
new account (Account 509) for expensing allowances. The FERC also decided to use

fair market value in the valuation of allowances traded between affiliates; a change from
the proposed rule.

The final rule, like the proposed rule, states clearly that it is intended to be "rate
neutral." The rule states that:

the objective in adopting this final rule is to provide useful
financial and statistical information to regulatory agencies. . .
by establishing sound and uniform accounting and reporting
requirements for allowance transactions. . .. The final rule is
not intended to promote or discourage particular CAAA

compliance strategies or to prescribe the ratemaking
treatment for allowances.”

*® Federal Energy Regulatory Commission, "Revisions to Uniform System of
Accounts to Account for Allowances under the Clean Air Act Amendments of 1990 and

Regulatory-Created Assets and Liabilities and to Form Nos. 1, 1-F, 2 and 2-A," Order
No. 552, 18 CFR Parts 101 and 201, issued March 31, 1993.

“ Tbid,, 4.
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As noted above, an historical cost valuation and weighted-average inventory
method have been adopted by several state commissions. Moreover, in some cases, this
has also become the basis for ratemaking treatment of allowances.

To date, the FERC has not indicated what its wholesale ratemaking treatment of

allowances and compliance costs will be.”
Summary of Regulatory Action

From the actions noted, several preliminary conclusions can be drawn concerning
rate treatment of compliance costs and allowances. First, there is a distinct preference
for automatic passthrough of either compliance costs, allowance costs specifically, and/or
gains and losses on allowance sales. This is done either through a fuel-adjustment-type
mechanism or a compliance surcharge. Gains on the sale of allowances in most cases
(with one exception) will flow through to ratepayers. Second, several states have chosen
to use methods first proposed by the FERC accounting rule as the basis for determining
ratemaking treatment--in particular, the use of historical cost basis of allowances and the
weighted-average inventory method.

Third, with respect to the review process, compliance costs and allowance
transactions have been dealt with on a case-by-case basis. All states have, and are likely
to continue to review compliance plans on a utility-by-utility basis. These include stand-
alone compliance plans and plans that are part of an IRP process. Finally, states with
utilities that sell allowances (out of state in particular) are likely to be more careful in
reviewing the transaction than states that have purchasing utilities. Although, due to the
limited trading activity to date, there are only a limited number of commission reactions

to examine. Also, one state has discouraged its utilities from acquiring allowances.

5 These issues are also discussed in Rose et al., Public Utility Commission
Implementation of the Clean Air Act’s Allowance Trading Program; and Kenneth Rose and
Robert E. Burns, eds., Regulatory Policy Issues and the Clean Air Act (Columbus, OH:
The National Regulatory Research Institute, 1993).
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Other state actions are summarized in Appendix B. Subsequent chapters of this
report are concerned with the construction and review of compliance plans and the effect

of different commission actions on utility choices.
Is there a Problem with the Allowance Market?

Some observers of the allowance market are concerned about two developments.
First, the price of allowances, which was about $200 in the last few trades, is
considerably less than the price predicted during the debates about the CAAA. The
second development is the relatively low volume of trades. As noted, to date there have
been only about seventeen publicly announced trades. While both of these may be
different from earlier expectations, neither by itself is a major problem or cause for
concern. However, both are symptoms of larger and longer-term problems with the
allowance trading program.

It is important to first be clear on the benefits of the allowance trading program.
Thus far, it appears to have produced notable cost savings from what would have
occurred with a command-and-control environmental program with the same level of SO,
reduction.! These savings have largely been realized through intrautility trading and
from the effect of competition between compliance options.

In theory, it is expected that the price of allowances should reflect the marginal

cost of the last tons of SO, removed.” In reality, of course, perfection should not be

5! The magnitude of the cost savings depend, of course, on the type of command-and-
control environmental regulation that the trading program is compared to. See T. H.
Tietenberg, Emissions Trading: An Exercise in Reforming Pollution Policy (Washington,
D.C.: Resources for the Future, Inc., 1985).

52 The basic economics behind the allowance trading program are discussed in
Chapter 3 of Rose et al., Public Utility Commission Implementation of the Clean Air Act’s
Allowance Trading Program. A more detailed description is in Tietenberg, Emissions
Trading, Chapter 3, "The Potential for Cost Savings."
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expected since other intervening considerations will, in effect, prevent some economic
trading decisions from being made. It has been observed, for example, that local politics
have played a significant role in determining which compliance options are considered by
a utility. Coal miners (in some cases, with the help of electric utilities) in many key
states were able to persuade legislators to pass legislation that ensured the continued use
of in-state coal (see Appendix B). While there are substantial cost savings opportunities
still available from interutility trading, few utilities have, as noted above, taken advantage
of them.

The following example helps make this point. A utility builds a scrubber on one
unit at a phase-I-affected plant. This results in that unit being overcontrolled and, as a
result, there are excess allowances which can be transferred to other units on the system.
Under a command-and-control requirement, these other units may also have to be
scrubbed. Now the utility is able to choose the unit or plant with the lowest SO, control
cost. Another source of savings comes from the fact that the utility has more flexibility
in choosing the option for compliance. Thus, the utility can choose from scrubbing, fuel
switching, reducing utilization of affected units, repowering a unit or plant, and so on.
The result is not only competition among options, but also competition between options.
For this reason, scrubber costs and low-sulfur coal prices have been lower than expected.

The other source of savings, is trading between utilities or interutility trading. To
date, as the number of trades indicate, this option has not been exercised much by
utilities. Of course it could simply be accepted that there will only be one or two dozen
trades a year and that the low price reflects their value to electric suppliers. There are
indications, however, that utilities are not taking full advantage of the allowance system.
As noted, in the ideal case, the market price of allowances should reflect the marginal
cost of SO, control of all producers. Or stated differently, no utility should be incurring
a higher marginal control cost for SO, reduction than the going price of allowances.
Currently, this is clearly not the case. Again, perfection should not be expected, but the

fact that allowances are selling for less than $200 (from recent trades) and some utilities
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are incurring compliance costs several times™ this amount, suggests that there is a
problem.

The evidence suggests, therefore, that the full benefits of the trading program are
not currently being realized. The question then is: Why, at these relatively low
allowance prices (compared with incurred SO, reduction costs), has there been a low

level of utility participation in the market to date?
Reasons for Low Level of Utility Market Activity to Date

Several reasons have been given for the low level of allowance market activity.
One possible explanation is that there is an inherent reluctance by utilities to attempt a
novel and untried compliance approach, such as trading allowances. It is common in
regulatory discussions to refer to utilities as "risk averse" and prone to take least-risk
rather that least-cost approaches to problems.> While this may or may not be the case,
there are several other factors that could contribute to utilities being reluctant to trade
allowances and preferring instead what they perceive as a lower-risk strategy. There are
at least five of these other factors that could be causing this low level of activity in the
allowance market and utility reluctance to participate in it.

First, a number of states, including nearly every key state with substantial phase I
compliance requirements, passed legislation that was designed to encourage their utilities
to continue to use local coal (see the Appendix B). This was done in several ways,

including preapproval provisions for scrubbers, tax credits for in-state coal, automatic

53 This is based on Electric Power Research Institute, Integrated Analysis of Fuel,
Technology and Emission Allowance Markets, Appendix C, Table C-1

> Utilities have argued that due to the uncertainty in the allowance market they are
forced to incur these higher control cost in order to bank allowances for their future use.
However, there is no practical difference between a purchased allowance and one
generated by a utility. A utility can build a reserve of allowances, as some are doing, by
purchasing allowances. Building the capability internally should only be done when it is
cost-effective to do so (determining this is discussed in the next chapter).
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passthrough of costs, or mandate of a compliance action. These actions have had the
effect of limiting the utility’s compliance options or biasing the utility’s decision toward
self-sufficiency. Interestingly, none of these legislative actions referred to allowance
purchases as an option, which would, in many cases, allow the continued use of local
coal.”

A second possible reason for the lack of market activity was the negative press the
first few trades received. News stories in The New York Times, The Wall Street Journal,
Associated Press, and local papers often characterized the trades as the selling or buying
of the "right to pollute." While there is an element of truth in this portrayal, it left the
impression that the trades were conducted at the expense of the environment. These
news stories rarely mentioned, for example, the ten-million-ton annual reduction in SO,
emissions mandated by Title IV or that the Title I requirements take precedence over
the number of allowances held. Ultilities, fearing negative publicity, may be reluctant to
trade allowances in such an emotionally charged atmosphere.

A third and often-cited reason is the federal EPA rulemaking uncertainty,
particularly the allowance tracking system (ATS) and substitution rule change.>
However, while the substitution rule change may prevent or stop some arrangements, it
is difficult to conclude that it had a significant impact on the trading of allowances.
Also, EPA has stepped up its efforts to get the ATS operating. At worst, this is only a
minor deterrent to trading.

A fourth possibility is the tax treatment of allowances. The Internal Revenue

Service (IRS) has decided to use the historical cost basis of the allowances for tax

> As noted earlier, one utility, Illinois Power, that was subject to a state legislative
mandate, discontinued construction of a scrubber and deferred its decision to continue it
until phase II. Illinois Commerce Commission decisions and recent court decision that
overturned the Illinois law are discussed above.

56 The substitution provision of Title IV allows phase-I-affected utilities to designate
other units as substitutes that then become subject to phase I emission requirements.
The rule change will likely narrow the definition so that fewer units will qualify,
particularly units outside the utility’s own system.
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purposes.’’ Some argue that this will make utilities reluctant to sell allowances since
almost one-third of the revenue from the sale will be taxed. This is likely to have an
impact on the sellers of allowances, who will consider the after-tax consequences of their
decisions (probably requiring a higher selling price). Buyers, however, are unaffected by
the IRS ruling since a tax event only occurs when allowances are sold. To date, the |
allowance market’s problem has not been too few sellers, but too few buyers. Those
desiring to purchase allowances have not faced insurmountable difficulties to do so.
Therefore, while the IRS ruling will have an impact on selling decisions and will likely
affect the price of allowances, it is unlikely that it is a major factor contributing to the
low level of market activity.

The fifth and possibly biggest single factor influencing the allowance market is the
procedures that public utility commissions and the FERC have chosen to deal with the
allowance system. Commission action to date has largely been reactive, responding
largely to utility compliance plans. With a few exceptions, they have not actively
encouraged their jurisdictional utilities to factor allowances into their decisionmaking
process. Recognizing this, the National Association of Regulatory Utility Commissioners
(NARUC) in 1993 passed a resolution that encouraged states to consider ". . .tak[ing]

prompt action to provide regulatory guidance with regard to ratemaking and accounting

treatment of allowance transactions."?

A theme that runs throughout the remainder of this report centers on measures
state regulators can use to allow the market to develop to its fullest potential and
encourage utilities to use the market cost-effectively. This includes commission review
and evaluation of compliance plans and the determination of a ratemaking treatment for
compliance costs and allowances. The main objective of this analysis is to answer the

question: What regulatory treatment is in the best interest of ratepayers?

57 Internal Revenue Service, Revenue Ruling 92-16 and Revenue Procedure 92-91.
Tax implications are discussed in Rose et al., Public Utility Commission Implementation of
the Clean Air Act’s Allowance Trading Program, 95-101.

%8 National Association of Regulatory Utility Commissioners, "Resolution to
Encourage States to Enunciate Policies on Treatment of Allowance Transactions,"
approved at Summer Committee Meetings, San Francisco, California, July 1993.
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CHAPTER 3
DEVELOPING A COMPLIANCE STRATEGY

As discussed, the presence of multiple, interrelated objectives and constraints,
and the emergence of a dynamic market environment and a rapidly changing regulatory
climate call for a flexible, resilient, and robust approach to compliance planning. Such
an approach embodies a strategy, rather than a single plan, that can effectively respond to
many possible scenarios and contingencies. To develop such a strategy, the utility needs
to take several steps. They are: establish compliance objectives, conduct a scoping
analysis of scenarios and options, conduct a cost analysis of options, develop a least-cost
set of options for a chosen set of scenarios, conduct an analysis of uncertainties and risks
(analyze options under different scenarios), develop a set of compliance plans, and finally

integrate compliance plans with the overall utility resource plan.

Establishing Compliance Obiectives

The utility needs to determine the current emissions of each type of pollutant and
compliance requirements set by the U.S. Environmental Protection Agency (EPA).
While sulfur dioxide (SO,) emission caps would dominate the compliance objectives of
the utility, limits imposed on other pollutants, which include nitrogen oxides (NO,) and
air toxics also need to be included in setting utility compliance targets. The utility also
needs to comply with state and local environmental requirements, which in some states
may be more stringent than those set by the EPA. Finally, besides the regulations that
apply to criteria pollutants, the utility needs to be cognizant of other environmental
requirements, such as carbon dioxide (CO,) limits, that may be established by future
legislation. A utility that limits its planning to meeting compliance requirements that
apply to the current set of criteria pollutants, may be faced with making costly
adjustments to its compliance plan if future legislation introduces regulations for other

pollutants.
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The utility also needs to look at its resources, current regulatory policy, and other
factors that may impose constraints on its compliance policy.! For example, if a utility
has a large number of coal plants and is faced with an excess capacity problem, strategies
that rely on building additional capacity or reducing existing demand may not be very
appealing. Further, if the current public utility commission policy does not allow the
utility to retain a portion of the gains from selling allowances, it does not make economic
sense for the utility to invest large amounts of funds in overcontrol options. On the
other hand, if the commission policy allows a guaranteed recovery of overcontrol
investments and expenses, it does make economic sense for the utility to choose
overcontrol options, even in the absence of making substantial gains from allowance
trading. An evaluation of constraints imposed by the current status of resources and

regulatory policy can allow the utility to limit itself to fewer scenarios and options in

compliance planning.

The Scoping Analysis of Scenarios and Options

Scenarios

The utility needs to consider a set of possible future events. This set of events
represents future occurrences that would influence the utility’s decisions. They include,
for example, future prices of coal and gas, future allowance prices, future load growth
and last but not least, future compliance requirements (for example, the possibility of
future CO, legislation). After considering a broad enough event set, the utility may want

to rank the events in terms of their probabilities of occurrence and impact on the utility’s

! The influence of various factors on compliance planning has been discussed in
more detail in Chapter 1. Also, the effect of regulatory treatment on compliance
planning appears later in the report.
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costs and revenues.”? Such ranking may help the utility focus on the more important
events and pay less attention to events that may be less likely to occur.

By its very nature, the scoping of scenarios would have a high degree of
subjectivity. Some events may be more amenable to quantitative (but still subjective)
evaluation than others. For example, it may be easier to assign probabilities to the
occurrence of a certain load growth and a certain allowance price than to assign a
probability to the occurrence and the timing of future CO, legislation. In the final
analysis, the utility planner needs to develop a set of future projected events with
assigned probabilities such that each chosen event is expected to have a nontrivial effect

on the utility’s future yet ensure that no important event has been excluded.
Options

The utility needs to establish a menu of compliance options. Initially, the menu
should be exhaustive and include all options that are available to the utility. In the next
stage of the scoping analysis, a qualitative ranking of options, similar to that of scenarios,
can be done for the options. Options may be ranked according to such criteria as cost,
availability, effectiveness for pollution control, and risks.

The results of the screening of scenarios would also help the utility to rank
options. The final product of such an analysis would be a matrix that ranks the various
options according to a number of attributes. The matrix should convey to the utility
planner which options are likely to be most effective and which ones can be dropped
from further consideration. Some utility planners may prefer to attach a weight to each

attribute to arrive at a final score for each option. The problem with this method is that

2 There is interdependence of probabilities among events. A small probability of

high load growth, for example, may imply a small probability of high compliance
requirements. '
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the subjective and qualitative nature of the analysis can prematurely preclude options
which otherwise would have been promising. It may be better to use a multiattribute
criteria and reject those options that score low on most attributes. At this early stage, it
is better to err on the side of comprehensiveness and include as many options as possible

rather than drop apparently unimportant options which may turn out to be important
upon further analysis.

Cost Analysis of Compliance Option

After a preliminary, qualitative scoping of options, the most promising options can
be chosen for more rigorous cost analysis. The analysis involves two steps: the
calculation of costs for each option and the comparison of options according to
calculated costs. It needs to be recognized that a set of cost calculations needs to be
performed for each given combination of scenarios. In other words, the calculated costs

are functions of the assumed scenarios.
Calculation of Costs

The calculation of costs can be performed using several methods. The method
commonly used for estimating compliance costs is levelization. In this method, a series
of equal annual payments, known as the levelized cost, is estimated such that the total

present worth is equal to the present worth of the actual stream of projected payments.

The levelized cost is given by:

L = &V @ A+
a+s)e -1

(-1
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where PV = present value of the stream of payments
i

discoumnt rate

n

number of years compliance option is in effect

The present value of the stream of payments is given by

Pr=-—L . 2, o, T “x (3-2)
I+ (1+ip? A+ = 1+
where T, = payment in year k

Since data for annual costs and pollution reduction are generally available, this method
allows a comparison of costs per unit reduction of different compliance costs. This can

be defined as the average cost of compliance for each option and can be calculated as:

L
- -
C, = R 3-3)
J
where C;: pollution control costs of option j in dollars per ton

L;: levelized cost of option j in dollars

R;: expected annual pollution reduction of option j in tons

One important parameter in calculating levelized average costs of compliance is
the planning horizon. Depending on the planning horizon chosen, the calculated cost
values will be different. Also, the choice of the planning horizon has important

implications for how the calculated costs are evaluated for making compliance decisions.
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A device or piece of equipment installed at a power plant to control pollutants
may have an economic or useful life that may be greater or less than the plant itself. If
it is greater than the plant itself, its useful life is limited to that of the plant unless it can
be transferred to another plant. Usually, however, technological development may
render the equipment obsolete and incapable of being used in another plant. If the
equipment life is less than the remaining life of the plant, then clearly the former is to
be taken as the useful life of the equipment.

Once the useful life of the equipment has been established, the next step is to
find the contribution of different cost components. There are two basic components of
cost: capital and operating. Capital costs include construction expenditures and any
applicable interest on funds used to finance construction. Operating costs include fuel,
maintenance, and other expenditures incurred to operate a facility once it is constructed
and is in service. Both capital and operating costs have components which may be
subject to different regulatory and accounting treatments. Such treatment, in turn,
determines the effect of each component of cost on the levelized compliance cost.

As is well known, there are two basic regulatory treatments of the capital cost.
Construction expenditures may be included in the rate base and allowed to earn a return
as construction work in progress (CWIP). Alternatively, a public utility commission may
not allow a return on CWIP until the facility is completed and is in service. In this case,
the investments needed to finance construction of the facility earn interest, known as
"allowance for funds used during construction" (AFUDC), over the construction period.
Once the facility is completed, and deemed prudent, the cumulative AFUDC, along with
the total investment in the facility, becomes part of the rate base.

If CWIP is included in the rate base, the capital cost to be borne by ratepayers
has three components. The first is the annual return earned on the CWIP by the utility
over the construction period. The second is the annual return earned on the total
investment in the completed facility over its operating life. Finally, the third component

is the annual depreciation charge on the facility over its operating life, allowing the
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utility to recover the investment. The first and second components constitute the
carrying charges on the investment. These are charges the utility needs to recover to
meet its financial obligations on the investment in the facility.

If CWIP is excluded from rate base and AFUDC is added to the rate base, the
capital cost to be borne by ratepayers has two components. The first is the annual
return earned on the rate base (which includes AFUDC) over the operating life of the
facility. The second is the annual depreciation charge on the investment in the facility
(which includes AFUDC). In other words, the AFUDC treatment results in a greater
carrying charge over a smaller period (as it excludes the construction period).

Clearly, the two treatments (CWIP and AFUDC) differ significantly both in the
timing and the amounts of recovery allowed to the utility. Also, a utility may be allowed
a partial CWIP treatment, which would result in a cost recovery that would be different
from that under either a pure CWIP or pure AFUDC treatment.

The second basic component of costs to be borne by ratepayers is the operating
costs. Unlike capital costs, the calculation of the contribution of operating costs to the
present value of the revenue requirement (PVRR) and the levelized cost is relatively
straightforward. Public utility commissions generally allow operating costs as a
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