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Introduction

This workbook is a collection of 13 papers
that have been written based on workshop
presentations of The Regulatory Assistance
Project (RAP) to commissions and commis-
sion staff in states across the country. RAP is
a non-profit corporation formed for the sole
purpose of assisting state regulatory commis-
sions in their adoption and implementation of
Integrated Resource Planning (IRP). RAP's
workshop and other assistance is provided
free of charge to commissions. Each work-
shop is individualized to meet the needs of
the host state. RAP is funded by the U.S.
Department of Energy, the U.S. Environ-
mental Protection Agency and The Pew
Charitable Trust. Project Principals are:
Cheryl Harrington, David Moskovitz,
Thomas Austin, Carl Weinberg and Edward
Holt. This workbook was prepared as a col-
laboration between them and Ellen Baum,
with additional assistance from Elizabeth
Quinlan and Karen Nielsen. A second vol-
ume is expected in 1995.

While the workbook is specifically designed
to be used by. workshop participants as prep-
‘aration for an upcoming workshop or as an

after-the-workshop reference, it also serves
as a stand-alone document to guide regula-
tors and planners through the IRP process.

The workbook describes, both broadly and in
detail, the critical elements associated with
least-cost planning. Commission staff famil-
iar with the issues presented in this book and
in RAP workshops will be in an excellent
position to provide the utilities they regulate
with leadership and oversight. '

Introduction

WHO NEEDS TO UNDERSTAND
INTEGRATED RESOURCE
PLANNING?

IRP provides an overarching framework
guiding all utility planning and regulation.
Because of this central role, its basic princi-
ples need to be understood by any commis-
sion staff person working on issues related to
electric utilities. Too frequently, the respon-
sibility for knowing about IRP falls solely on
the shoulders of those staff members respon-
sible for reviewing the utilities’ long-term
resource plans. Yet if the planning process is
the backbone from which all other decisions
flow — decisions ranging from rate design
cases to prudence review cases to resource
acquisition cases — then such a narrowly
defined division of tasks can seriously under-
mine the ability of a commission to effec-
tively and consistently do its job. Lack of
internal commission consistency will result in
inconsistent utility management decisions
and higher risks for shareholders and rate-
payers. To be sure that the flow of informa-
tion and consistency of outcomes is not im- -
peded by a lack of knowledge, a shared un-
derstanding of IRP concepts must be present
among commission staff. Only if this com-
mon knowledge occurs, can ratepayers be
assured that planning has been done to mini-
mize their costs. ’

This suggests that nearly everyone on a com-
mission staff would benefit from a working

knowledge of IRP. At the very least, though,
staff involved in the following types of cases
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or who undertakes any of the following func-
tions should be well-versed in its principles.

Load Forecasting

Load forecasts are used for ratemaking, for
calculating fuel cost adjustments and in the
IRP process. Forecasts should be accurate
and consistent with one another regardless of
their particular purposes.

Rate Cases (in particular prudence review
and fuel cost reviews)

Utilities must develop these cases in a man-
ner consistent with good planning. Any com-
mission staff reviewing rate cases must un-
derstand the original planning process and
objectives undertaken by the utility to decide

- how good a job the utility is doing in its pur-
suit of its stated objectives.

Need or Certificate Cases

Cases involving a determination of needs or
the issuance of a certificate of public conve- -
nience turn to load forecasts done under an
IRP framework.

Fuel Cost Adjustments

Fuel costs should be consistent with the im-
plementation of a utility's IRP, with varia-
tions explained. Connecting fuel and capacity
expenditures with the plan is essential to the
success of the plan.

Utility Rate Design

Rates that accurately reflect long-run costs
promote the most efficient use of the utility
system. When prices reflect long-run costs,
customers can be expected to make wise
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purchasing decisions. If rates are inconsistent
with long-term costs, customers are more
likely to make inefficient electric and energy
choices. Depending on what price signals
customers receive, they are as likely to use
too much as they are to use too little energy.
But when the price signals send the wrong
message, use will not match the demand pre-
dicted in the IRP process. Similarly, special
rates, such as cogeneration deferral rates rely
upon deciding which actions are economic
and which are uneconomic. IRP informs
commissions whether these rates make sense.

Utility Power Purchases

Staff reviewing wholesale purchase plans,
including purchases from Qualifying Facili-
ties, Cogenerators, Independent Power Pro-
ducers, Exempt Wholesale Generators and
other utilities need to be able to understand
whether a utility's wholesale purchase deci-
sions result in lower costs and are consistent
with the utility's own planning projections.

Transmission And Dis_tribution Planning

There are many examples across the country
where utilities are spending more for trans-
mission and distribution upgrades and im-
provements than for power plant additions.
These expenditures should be consistent with
a planning process that examines alternatives
to transmission and distribution investments
(including demand- and supply-side options)
with the objective of minimizing system cost.

Clean Air Act Amendment
Implemen}tation

The Clean Air Act Amendments of 1990
(CAAA) made utilities across the country
responsible for reducing their emissions of

The Regulatory Assistance Project



sulfur dioxide, nitrous oxides and selected
toxics. The Act includes special provisions
that rewards utilities with emission credits
when emission reductions are made under an
IRP framework. Also, reduced plant use
achieved through demand-side management
investments creates an even larger emission
reduction benefit for utilities under the
CAAA.

Energy Policy Act Implementation

The Energy Policy Act of 1992 (EPAct) re-
quires that commissions consider having an
IRP process for their state utilities. The Act
also includes a new standard for commis-
sions to consider adopting which oversees
purchases from wholesale power producers.

Introduction
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Introduction To Integrated Resource Planning

WHY INTEGRATED RESOURCE
PLANNING? '

Today, roughly half of the states in the coun-
try require that their utilities practice some
form of IRP. The impact of two recent
pieces of federal legislation will likely mean
that in the near future even more states will
require that their utilities practice IRP. Both
the Energy Policy Act of 1992 (EPAct) and
the Clean Air Act Amendments of 1990
(CAAA) contain provisions designed to mo-
tivate state commissions to adopt standards
to require utility participation in IRP. While
this type of planning has now come to domi-
nate utility analysis of long-term investments,
this has not always been the case.

In the 1950s and 60s, it was relatively easy
to produce, sell and regulate electricity. A
constant and steady growth in demand for
electricity paralleled, in general, the country's
growth of gross national product. During
this period, utilities captured larger and

larger efficiencies — efficiencies in integra-

tion of operations, efficiencies in building of
new power plants and efficiencies in trans-
mission systems. Utilities provided the full
range of energy services from producing
electricity to owning and operating transmis-

sion lines to distributing power. These econ- .

omies of scale led to declining costs within
the industry, low electricity rates for custom-
ers and high electricity demand. It was a pre-
dictable and simple period for customers,
utilities and regulators.

Introduction to IRP

During this period, one of the biggest prob-
lem on the utilities' planning horizon was a
predicted scarcity of fossil fuels. To prepare
for this, utilities across the country built into
their long-range decisions plans which would
increase the country's reliance on nuclear
power. By the early 1970s, there were
roughly 20 nuclear power plants under con-
struction and another 40 plants were on the
drawing board. Nuclear power was po-
sitioned to be the clean, cheap source of
power that would lead the nation into the
21st century. ' '

These predictable times came to an abrupt
halt in the early 1970s when the first energy
crisis hit. The formation of OPEC in the
Middle East led to higher and more volatile

- fuel prices which greatly increased the costs

of generating electricity. In addition, the es-
calation in prices triggered a period of high
inflation in all sectors of the country's econ-
omy, including the nation's budding nuclear
power industry. o

By the early 1970s the nuclear power indus-

- try was clearly in trouble. Plant construction
- was plagued by a number of factors including

delays caused by both mismanagement of the
construction and from regulatory changes,
high interest rates, poor plant performance
and load forecast errors. The cumulative
impact of all these problems caused the cost
of nuclear power plants to skyrocket. In re-
sponse, building plans were canceled or
abandoned. Plants that were completed came
in at much higher costs than had been antici-
pated. State commissions and utilities faced
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crisis after crisis as they confronted the ques-
tions of who would bear the high costs of
nuclear plant construction.'

for their homes and businesses and bought
cars that were more fuel efficient. Sales of
Japanese cars in the U.S. rose rapidly as

Conservation Trendsv in the U.S.
Economy
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In response to the resulting high and volatile
electricity prices, consumers (residential,
commercial and industrial) took the offensive
and began looking for ways to cut their en-
ergy costs. They used all forms of energy
more prudently, invested in energy efficiency

1 Large nuclear plant were not the only power
plants to overshoot economies of scale in the 1980s.
Traditional thermal plants peaked in technological
maturity in the 1960s, having achieved all available
efficiencies. This, together with rising fuel and
environmental costs, changed the industry from one of

_ declining to increasing costs.
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sales of American gas guzzlers plummeted.
As a result of these combined efforts, the
demand for energy dropped precipitously,
particularly in relationship to forecasted use,
and left in its wake a great deal of unneeded,
unused and expensive generating capacity —
some of which was still under construction
or on the drawing board.
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EMERGENCE AND ACCEPTANCE OF
DEMAND-SIDE RESOURCES

It was this era of uncertainty — high energy
costs, nuclear power plant cost overruns and
a consumer-driven energy conservation
movement — that caused both utilities and
commissions to concentrate on reducing risk
in long term energy resource planning (Ford
Foundation 1974 and Sant 1984).

If utilities could gain better control and un-
derstanding over customer demand, they
could reduce the uncertainty in demand
without sacrificing their ability to meet the
electric needs of their current and future cus-
tomers. By figuring out ways to manage de-
mand the dollars at risk from new construc-
tion at any one time could be reduced. It was
in this context, to reduce the uncertainty of
energy demand, that the idea of DSM
emerged as a resource tool of great financial
value. '

While over the past ten years recognition of
DSM has come to encompass many useful
purposes, in its infancy it was adopted by
utilities and commissions as a risk reducing
strategy. Risk reduction meant that the vola-
tility of demand would decrease. There
would be fewer dollars at risk, a lower risk

of outages and lower reserve requirements. .-

New demand- or supply-side resources could
be obtained in smaller increments, with
shorter lead times. Utilities and customers

 alike could benefit from resulting cost sav-
ings.

Quickly , though, utilities realized that DSM -

was also a valuable customer service. Utili-
ties, many of which had received bad public-
ity during the period of nuclear power plant
construction and cost overruns, were able to

Introduction to IRP

provide a friendly, direct and useful service
to their customers. Customers liked the en-
ergy saving services that they received (insu-
lated hot water heaters, energy audits, en-
ergy efficiency lighting) and liked the utlhty
for providing these semces

In little time, a third benefit of DSM gained
increased importance. If the early 1970s
made people come face to face with the fact
that fossil fuels were a scarce and finite re-
source, 15 years later people had to also
confront the realization that availability of
these might not be the only, or even the most

-important issue. The ability of the earth's.

atmosphere to absorb fossil fuel emissions
emerged as, perhaps, the greater economic
risk. Growing public concerns over global
climate change, acid rain-and the political
risk accompanying this concern has given a
new raison d'etre to the concept of energy
conservation and DSM. Fuel not burned
does not emit air pollutants. Kilowatts not
produced and kilowatt hours not used are
the very best method to reduce all types of
harmful emissions.

UNDERSTANDING THE TERMS -

IRP describes an economic planning process
which, if implemented correctly, locates the
lowest practical cost at which a utility can
deliver reliable energy services to its custom-
ers. The ultimate intent of this planning pro-
cess is to acquire a mix of energy resources
that minimize the total dollars spent and
maximize the energy service benefits gained.

IRP differs from traditional resource plan-
ning by requiring that utilities use analytical
tools capable of fairly evaluating and com-
paring the costs and benefits of both
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demand- and supply-side energy resources.
This means that when a utility surveys its
planning horizon to determine how it will
meet its expected demand at the lowest pos-
sible cost, it looks at its energy service re-
quirements, not just its electricity demands.
Demand- and supply-side resources are
treated equally. Demand-side resources in-
clude services which conserve electricity
such as water heater insulation, time of use
rates and energy-efficient lighting. Supply-
side resources include traditional sources
such as electricity produced from fossil fuel
plants as well as less traditional supplies such
as wind and photovoltaics.

The objectives, as well as the techniques, of
IRP are continually being refined, with the
pace, sophistication and direction of the re-
finement varying from state to state. For
example, some states have increasingly
moved to include competitive market acqui-
sition of wholesale generation resources.
Others, such as California, are considering
frameworks for retail competition.

DEFINING THE IRP OBJECTIVE

The critical issue for commissions in adopt-
ing IRP is the need to define the objective
they seek to achieve . What is "most effi-
cient"? What will "most economic outcome"
mean in each state? Historically, the test for
efficiency was simply to minimize the utility's
revenue requirements for a given level of
demand for electricity. This analysis con-
sisted of a resource portfolio that depended

- 100% on supply-side resources. The level of
demand was considered a given.

IRP takes a different perspective by distin-
guishing between electricity, kilowatts, kilo-
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watt hours and energy services such as heat,
light, motor drives etc. This energy service
perspective recognizes that the costs custom-
ers face are the combination of the price of
kWhs that drive a motor or reﬁigerator and
the efficiency of the motor or refrigerator in
converting kWh to motor drive or cooling.
IRP, therefore, requires consideration of
demand-side options in the resource mix.
Most commissions strive to minimize the
total costs of energy services, including the
costs borne by the utility, the customer and,
in some cases, society at large. For example,
there are frequently costs to customers asso-
ciated with their participation in demand-side
programs. It is important to consider these
costs in order to achieve a complete and fair
comparison of all costs associated with one
resource to that of another.

There are two ways of measuring efficiency
that look beyond a utility's cost alone. Mini-
mizing the Total Resource Cost (TRC) has
been the most commonly adopted method.
This measure considers both the utility’s di-
rect expenditures and the cost borne by con-
sumers who participate in a utility,
demand-side program. Several states have
expanded upon the TRC objective by requir-
ing utilities to optimize resource choices
based upon total societal costs (SC).

This approach demands consideration not
only of the direct costs incurred by the utility
and its customers but also indirect social
costs and benefits to society. Most often
these indirect, or external, costs are those
associated with environmental damage, but
sometimes they include other external im-
pacts as well such as economic growth and
job development.

The Regulatory Assistance Project



Example: Assume it costs the utility 2¢ per
kWh for a water heater wrap and the
customer pays .5¢ per kWh to participate in

the program. A TRC analysis would include
the customer's expense and calculate the total
cost of saving a kWh as 2.5¢. An IRP analysis
would then determine if consumers are better
off saving a kWh for 2.5¢ or producing a
kWh from existing, new power plants. The
states that have taken IRP a step further,
would add in other external costs, such as the
cost of unregulated air emissions from the
selected resource which, for a water heater
wrap, will be zero. This new total cost would
then be compared to the total cost, including
unregulated air emissions costs, incurred by a
competing power supply option.

In general, IRP focuses on minimizing cus
tomers' bills rather than rates. An overall
reduction in total resource cost achieved
through the efficient use of energy will lower
average bills. At the same time, as sunk costs
shift to a smaller pool of kWh sales, higher
rates may result. Commissions need to keep
an eye on both bills and rates. Generally, bill
savings greatly outstrip any rate increases

(Hirst, 1991).

All customers benefit from lower system
costs achieved through IRP, but customers
who actually receive DSM programs get an
additional benefit through the lower use. As
utilities implement their demand-side pro-
grams, what happens to the customers who
do not or cannot participate in any program?
Their use does not decrease, but they do
carry a higher and higher portion of the sunk
_costs. Commissions must pay attention to
this effect, both by reviewing bill impacts and
by making sure that the utility offers pro-

Introduction to IRP

grams that will turn non-DSM part1c1pants
into participants.

STEPS FOR SUCCESSFUL
INTEGRATED RESOURCE
PLANNING

IRP provides the instrument needed to incor-
porate the elements of DSM into everyday
resource planning in order for utilities to
make sound energy resource acquisition de-
cisions.

There are nine basic steps that must be taken
to support the development and implementa-
tion of IRP. These steps are divided between
commissions and utilities since both have
roles to play to make sure that the plannmg
process succeeds.

The commission is fully responsible for di-
recting and providing regulatory oversight
for IRP. In setting the stage for utilities to

- begin the process, the commission must

undertake the following tasks:

Define Planning Goals

To get anywhere with IRP, commissions
must be clear about where they are going

- and must clearly communicate their expecta-

tions to the utilities they regulate. As a first

-step, states must decide whether the objec-

tive of lowering costs is gauged by the TRC
or the SC.

Define Planning Period

The commissions should set out for their
utilities exactly how long a time period the
integrated plan should cover. In most juris-
dictions, the planning period is between 15
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to 20 years. This length of time better cap-
tures the life-cycle costs of long-lived assets
and takes into consideration the time it takes
a utility to plan and construct a new facility.
A typical coal-fired plant, for instance, be-
comes operational about six years from its
groundbreaking date. Once it is running, it
operates for 30 to 40 years. Utilities have
always used long planning horizons to ac-
count for their capital investments and set a
reasonable amortization period.

Once a commission defines the planning
goals and the planning period, the ball i\s
passed to utilities develop their IRP. The

- elements which must be considered by utili-
ties are:

Forecast Demand For Service

Utilities must forecast anticipated demand
over the defined energy horizon. Forecasts
should be multiple, looking carefully at a

variety of feasible demand levels. To be most

useful, the demand forecasts should be built
from the bottom up by first identifying the -
likely demand for each end use, such as light-
ing, motor drive, residential water heating
etc. End-use forecasts not only tend to be

. more accurate, but they also provide basic
information as to where DSM programs are
best targeted.

Identify Resource Options

After the forecast, utilities will identify all
available supply- and demand-side options. It
is very important that the array of resources
be as broad as possible at the outset. Subse-
quent analysis will weed out those which do
not advance the IRP goals. But resources
overlooked, or deliberately not included, at
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the outset are unlikely to be picked up later,
even if they would have been cost effective.

Identify Costs Of Resource Options

For each resource option, the capital and
operating costs (and when social costs are
required, these costs) of each option, over its
operating service life are quantified. Often

times the range of options.considered and

the costs of the options are informed through
competitive bidding. To accomplish this,
many states require the utility to solicit pro-
posals for wholesale sales from outside
sources. This provides both a reality check
on the utility's plan and can lower the utility's
total resource cost by making less expensive
power purchases whenever possible. Given
the passage of EPAct 1992, this step is likely
to become more common in the utility plan-
ning process.

Optimize The Mix Of Resources

This step is the essence of IRP. It is the step
that looks at all the collected information on
forecasted demand for energy services and
combines it with the detailed information on
both new energy resources and the facilities
and resources a utility already owns and op-
erates. This is the step where all the potential
uncertainties, such as likely range of fuel
costs, variations in demand expectations and
variances in construction time periods are
taken into account. At this time, uncertain-
ties are identified and dollars at risk due to
uncertainties are quantified to the best extent
possible. Various iterative scenarios are
modeled so that the utility gets as accurate a
picture as possible of its avoided cost and the
mix of energy resources that best achieves
the lowest possible cost, while reliably meet-
ing the demand for energy services.

The Regulatory Assistanée Project



Insure Public Participation (Commission
role)

A credible public participation process is an
integral element of the IRP process. During
the early stages of plan development, the
public needs an opportunity to become ac-
quainted with how their utility approaches
the planning process. Members of the public
are generally interested in what energy re-
sources the utility is considering, how it pro-
poses to use those resources, the methodol-
ogy used to forecast demand and the infor-
mation, both technical and predictive, used
for to conduct the optimization exercise.

In some jurisdictions the public participation
process starts on a regular, but informal basis
during the planning period. In these cases,
the utility may hold workshops and informa-
tional sessions prior to the final adoption of
the plan. In other jurisdictions, public partici-
pation is more formally sought. In these situ-
ations, after a plan has been filed with the
commission, an adjudicatory hearing is held.
Still other states conduct paper hearings
where written comments on the plans are
submitted and filed.

The public participation element is one of the
strengths of the IRP process. It gives a range
of participants a voice about energy choices
and costs. When conducted most success-
fully, the public participation process can
lead to a consensus which results in both the
desired economic outcome as well as a
shared sense of public and utility commit-
ment. In theory, an accepted plan, built
upon on a broadly recognized understanding
of the issues involved, reduces the chances
that there will be litigation over the costs
incurred by a utility as the plan is imple-
mented.

Introduction to IRP

Profitability Of IRP (Commission role)

In considering IRP profitability, calculations
must take into consideration income which is
lost when sales are reduced as a result of
energy conservation and efficiency invest-
ments. When approving an IRP plan, com-
missions must adopt cost recovery policies
as well as positive incentives for demand-
side activities.

Plan Implementation (Utility role)

Least-cost planning only makes sense when
it leads to least-cost doing. Cost savings are
only achieved when a utility, on an ongoing
basis, implements its plan.

PLANNING INTO THE FUTURE:
KEEPING AN EYE ON THE BALL

To keep plans current in terms of resource
availability and technological advances, most
jurisdictions require a utility to update and
file a new plan every two, three or five years.
Several jurisdictions also require including a
specific, short-term action plan coinciding
with the length of time between filed plans.
Short of changing circumstances, the utility
should be expected to proceed in accordance
with its short term action plan. The burden-
always remains with the utility to engage in
the continuous process of re-analyzing the
future and re-optimizing the mix of resources
and to stay abreast of the future as it unfolds.

Chart 1, developed by Eric Hirst of the Oak
Ridge National Laboratory, illustrates the
flow of the IRP process. First the initial load
forecast identifies the energy demand, a de-
mand which can be met from a mix of re-
sources. The actual selection of resources -
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Chart 1: Integrated Resource Planning Flow Chart, Hirst 1992
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results in a rate outcome. Rates, then, influ-
ence the demand which impact the load fore-
cast. This new load forecast, in turn, influ-
ences the energy resource options which
affect rate outcome, etc. These constant
feedback loops mean that the process is
never finalized and is conducted on a contin-
uous and iterative basis.

DIFFERENCES BETWEEN
INTEGRATED RESOURCE
PLANNING AND TRADITIONAL
UTILITY RESOURCE PLANNING

Load forecasting has become increasingly
important over the past twenty years. This
change reflects the transition from the era of

p- 12
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constant and steady growth that character-
ized the 1950s and 60s to the more volatile
and generally slower growth period of the
1970s and 80s. To accommodate this shift,
the forecast techniques used for electricity
planning have become increasingly sophisti-
cated.

Traditionally, planners only considered meet-
ing consumers needs by providing electricity.
IRP forecasting adds a new wrinkle by rec-
ognizing that customers do not want electric-
ity for its own sake. Rather, customers want
the end uses that electricity provides. They
want light when it is dark, heat when it is
cold, cold when it is hot and electric motors
which do the work demanded of them. Cus-
tomers are largely indifferent to whether

The Regulatory Assistance Project



- their end-use, electric needs are met through
increased investment in energy efficiency or
through increased investment in generation.
Most customers neither know nor care about
the source of their electricity as long as they
have, for example, the light they want when
they turn on the switch.

Thus, the goals of load forecasting under
traditional planning are different from those
under IRP. Under traditional planning, plan-
ners really need to know only how much
 electricity will be used. Under IRP, it is also
important to know how much electricity will
be used for each individual end use — for
heating, lighting, air conditioning, refrigera-
tion etc. This finer level of detail is necessary
so that planners can investigate the
demand-side potential.

In recent years, planning has relied on two
techniques for demand forecasting. One ap-
proach, econometric forecasting, generally
focuses on total electricity usage. Here, a
traditional utility planner looks at historic -
trends and predicts future trends by analyz-
ing general economic indicators, such as dis-
posal income, housing starts and new invest-
ments by industrial and commercial firms.

- These forecasts are not designed to yield
specific information about how electricity is
used, but if the specific end use of a utility's
energy service is not understood, a utility is
not well positioned to best use demand-side
resources.

The other forecasting approach which has
been developed to serve the needs of utility
planners is the end-use forecast. Here, the
utility estimates the number and types of the
electrical appliances and equipment in use by
its customers — the refrigerators, the light-
ing systems, the motors, the heating and air

Introduction to IRP

conditioning systems — and then predicts
how many more will be installed during the
planning period based on population and
similar economic forecasts. This information,
combined with estimates of the existing and
projected energy use per appliance and turn-
over rates, produces a forecast of energy use
for each end use. These are then added to-
gether to provide an estimate of total electri-
cal use. End-use forecasts of this nature are
not only more precise than econometric fore-
casts, but they also give the utility detailed
information about where the demand-side
opportunities exist.

For example, knowing how much electricity
is required to provide commercial lighting
and the size of the lighting demand gives a
utility the information it needs to determine
how much energy could be saved with an
efficient lighting program. The more infor-
mation available, the more options there are

- for a utility to make wise resource invest-

ments.

- End-use forecasting also requires a working,

and continuously updated knowledge of the
relevant federal, state and local laws on
building standards, appliance efficiency stan-
dards, etc. Planners must also keep current.
on the amount of electricity or energy likely
to be used to power each of the end uses.
Finally, good end-use forecasting un-
derstands and in some way accounts for the
price elasticity feedback illustrated in Chart
1. There will be a cost with any particular
mix of resources, and these costs will affect
the demand. In general, higher costs will
result in lower demand, and lower costs will
raise the demand.
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DETERMINING THE TOTAL COST
OF SUPPLY AND DEMAND-SIDE
OPTIONS

As utilities compare the cost of each supply-
and demand-side option, they need to cap-
ture the entire life-cycle cost. This life-cycle
cost means the fixed and variable costs in-
curred over the life of the investments: con-
struction, operation, maintenance and fuel
costs. In addition to these expenses, some
states require that utilities take environmen-
tal and other external costs into account to
fully compare resources during the planning
process and generate the least-cost plan.

Utilities incur two types of environmental
costs. First, there are the direct costs of com-

plying with existing environmental laws, such -

as the cost of scrubbers required at many
fossil fuel plants by the Clean Air Act. These
costs are directly incurred during the con-
struction and operation of a facility and are
included in an ordinary costing procedure.
The second type of environmental cost is less
obvious because it does not show up as a
direct cost incurred as a result of a regula-
tion. These "costs" are the environmental
impacts resulting from the production of
electricity and delivery of energy services.
Because these costs have not been explicitly
identified, neither the utility nor the customer
is directly paying for the impact.

To begin to address this, many states are
requiring utilities to analyze the external,
environmental costs during their resource
planning process. This means identifying and
quantifying the impacts of a particular energy
resource choice on air, water, land and wild-
life habitat.

In the analysis undertaken in several states,
the externality which has had the single, larg-
est impact on resource costs and choices is

- the emission of carbon dioxide into the air

during the burning of fossil fu€l. No federal,
and few state, regulations exist to regulate
carbon emissions. Yet, carbon dioxide is
recognized as a major contributor to global
climate change. The risk being faced by utili-
ties is not only whether or not there will be
global climate change, but whether, in the
future, there will be laws regulating carbon
dioxide emissions. If such regulations are
enacted in the next decade (and many people
anticipate that they will be), there will be a
cost of compliance for facilities which are
operating or being purchased today. If this is
the case, in looking at the environmental
costs, the future cost of that anticipated
compliance should be included in today's
analyses to adequately and prudently com-

- pare the full costs of selected resources.
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RESOURCE OPTIONS

Supply-side

Conventional Plants, often
utility-owned facilities

Oil, coal and natural gas plants
Nuclear

Small combustion turbines

Life extensions of existing combined
cycle gas or oiled fired plants

Non-utility owned generation -

Cogeneration
Self-generation
Independent power producers

Purchases from other systems

Transmission expansions or
upgrades

Distributed Placement
Renewables

Hydropower
Geothermal
Solar thermal
Photovoltaics
Wind
Wood wastes
Agricultural wastes
Tidal power

Other supply resources

Fuel cells
Municipal solid waste

- economizers)

'Energy efficiency options to increase the
utility's efficiency in generating and supplymg

- Time of use rates

Demand-side

Energy efficiency options to reduce the
customer's energy demand

High efficiency motors and variable speed drives
Industrial process improvements and controls
Heat recovery

High efficiency lighting technology and desngn
Building insulation and high efficiency windows
Energy management systems v
High efficiency heat pumps

High efficiency office equipment

High efficiency water heaters (heat pumps, solar)
Super efficient appliances

High efficiency cooling (chillers, air condmomng,
cool storage, evaporative coohng, outside air

energy

Reduced transmission and distribution losses
Advanced transformers

Load management

Utility control of appliances

Passive solar modifications

Day lighting ‘ “
Design, siting and orientation of buildings
Space heat and cooling

Rates

Real time pricing
Seasonal rates
Inclining block rates

Interruptible rates -
Incentive rates

Introduction to IRP
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IRP AND CHANGING CORPORATE
ATTITUDES -

Utilities that want to seriously embrace IRP

have to be willing to consider a major shift in -

corporate attitudes and infrastructure. While
the commission's role is very important, it
only provides oversight and assigns costs
after the fact. It is up to the utility to make
sure that IRP succeeds, and therefore utili-
ties must be sure that they have the skills to:

+ do integrated analyses

« identify and use demand-side resources
» design efficiency programs

« market and deliver programs

« analyze and factor in externality costs

» operate and maintain different types of
facilities ‘

 solicit, negotiate and purchase resources
effectively in a competitive, wholesale
market

Doing this well requires a new planning para-
digm for the utility. If new skills and atti-
tudes are not acquired, the practice and im-
plementation of IRP will simply not go well.

Corporations can improve their chances for
success in several ways. First, salaries and
promotions for managers and other employ-
ees should be pegged to successfully locating
and acquiring the lowest-cost resources.

Incentives should be provided to company
shareholders for those utilities who do least-
cost planning well. The better a company
does IRP, the more profitable it should be as
a utility.

Finally, there must be public recognition
and praise for utilities who are good at

p- 16

- IRP, who effectively use low-cost energy

resources and who achieve substantial eco-
nomic efficiency. This well-deserved praise
benefits the utility as well as offers as a
model for other utilities striving to master

- IRP.
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IRP Policy Questions That Regulators Must Address

. The successful development and implementa-

tion of an integrated resource plan requires
each commission to articulate clearly and
right from the start the goals to achieve. It is
asking the impossible to expect a utility to
optimize its investment activities without
providing the criteria by which the success of
the optimization will be judged. By address-
ing in advance the following six key policy
areas, commissions will be positioned to bet-
ter understand and communicate to the util-
ity and other stakeholders what the IRP pro-
cess should accomplish.

Other chapters in this book describe each of
these areas in significantly more detail. The
intent in presenting them here, in this short-
ened version, is to give commissions a check
list of key items to cover during the:r initial
IRP deliberations. :

WHAT IS THE OBJECTIVE YOU
SEEK TO ACHIEVE WITH
INTEGRATED RESOURCE
PLANNING?

The overarching goal and objective of IRP
should be straightforward. IRP is an eco-
nomic efficiency model that provides a
framework for conducting analysis and com-
parison of a wide variety of resources, in the
context of a wide range of possible futures in
order to find the most efficient, reliable and
least cost combination of energy resources.

The critical issue for commissions in deﬁning
the objective they seek to achieve through

IRP Policy Questions

IRP is the need to define efficiency. What is
"most efficient?" What will "most economic
outcome" mean in each state? Histoncally,
the test for efficiency was simply to minimize
the utility's revenue requirements for a given
level of demand for electricity. This analysis
consisted of a resource portfolio that de-
pended 100 percent on supply-side
resources. The level of demand was consid-
ered a given. '

IRP takes a different perspective by distin-

-guishing between electricity, kilowatts, kilo-

watt hours and energy services such as heat,
light, motor drives etc. This energy service
perspective recognizes that the costs custom-
ers face are the combination of the price of
kWhs that drive a motor or refrigerator and
the number of kWhs needed to produce the

- desired motor drive or cooling. This means -

how efficiently the motor or refrigerator in
converts kWh to motor drive or coolingis
important. IRP, therefore, requires consider-
ation of demand-side management (DSM)

- options in the resource mix.

Most commissions strive to minimize the
total costs of energy services, including the

- costs borne by the utility, the customer and,

in some cases, society at large. For example,
there are frequently costs to customers asso-

~ ciated with their participation in demand-side

programs. It is important to consider these
costs in order to achieve a complete and fair
comparison of all costs associated with one
resource to that of another.



There are two ways of measuring efficiency
that look beyond a utility's cost alone. Mini-
mizing the Total Resource Cost (TRC) has
been the most commonly adopted method.
This measure considers both the utility's di-
rect expenditures and the cost borne by con-
sumers who participate in a utility DSM pro-
gram. Several states have expanded upon the
TRC objective by requiring utilities to opti-
mize resource choices based upon total soci-
etal costs (SC). This approach demands con-
sideratior: not only of the direct costs .
incurred by the utility and its customers but
also the indirect, social costs and benefits
placed on society. Most often these indirect,
or external, costs are those associated with
environmental damage, but sometimes they
include other external impacts as well such
as economic growth and job development.

In general, IRP focuses on minimizing cus-
tomers' bills rather than their rates. An
overall reduction in total resource cost
achieved through the efficient use of energy
will lower average bills. At the same time, as
sunk costs shift to a smaller pool of kWh
sales, higher rates may result. Commissions
need to keep an eye on both bills and rates.
Bill savings greatly outstrip any rate
Increases.

All customers benefit from lower system
costs achieved through IRP, but customers
who actually receive DSM programs get an
additional benefit through the lower use. As
utilities implement their DSM programs,
what happens to the customers who do not
or cannot participate in any program? Their
use does not decrease, but their prices may
increase as fixed costs are spread over fewer
kWhs. Commissions must pay attention to
this effect, both by reviewing bill impacts and
by making sure that the utility offers pro-
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grams that will turn non-DSM participants
into participants.

WHEN DOES A UTILITY NEED NEW
RESOURCES?

For years, the answer to this question was
simple. A utility needed a new resource when
customer demand exceeded reliable supply.

By the early 1970s, as the economic ap-
proaches which ultimately led to IRP devel-
oped, the answer shifted to: A utility needs a
new resource whenever acquiring a new
resource reduces total costs. Stated an-
other way, a utility "needs" any resource that
costs less than the avoided cost. Need, then,
becomes an economic question in addition to
a reliability question. This shift in thinking
means that sometimes new resources will be
acquired to keep the lights on, and some-
times they will be acquired to lower overall
costs. Even utilities with "excess capacity"
can lower their costs by using resources that
are cheaper than their current operating
costs.

An understanding of avoided cost has been
very important for analysis. For instance,
some conservation programs can be imple-
mented for less than 2¢ per kWh. This cost
falls below the price most utilities pay for
fuel at a typical power plant. By opting for a
DSM program, a utility runs existing units
less. The cost of DSM is less than the fuel
cost savings, thus reducing the overall cost
of providing energy services.

At the heart of IRP is the question: As com-
pared to what? What existing and planned
utility resource would a new resource dis-
place? What time of day or year would the
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new resource provide energy services?
Would the overall costs be lowered or raised
if the new resource were added? To develop
an accurate assessment and comparison of
costs, all relevant costs for alternative and
existing options must be included in an anal-
ysis.

In implementing IRP, some utilities have
used the cost of the next planned unit as the
avoided cost for acquiring any new supply-
or demand-side resource. This approach,
however, misstates the value of many
resources. To fully exploit the IRP process,
the full value of the resources displaced by
the alternative resource option should be
calculated and compared to the full cost of
the alternative resource.

Transmission and distribution savings should
also be looked at when determining what
resource choice makes most sense. Acquisi-’
tion of demand-side alternatives or dispersed
small-scale supply alternatives can mean that
costly line upgrades could be postponed or
avoided altogether. Similarly, renewable re-
sources, such as photovoltaics or wind tur-
bines, offer the possibility of avoiding more
costly line extensions into remote settings. -

Finally, there are the external costs. Renew-
able resources and DSM programs generally
cause less environmental damage than most
traditional supply-side resources. Attributing
costs to environmental damage generally
improves the economic attractiveness of
non-traditional resources. ’

IRP Policy Questions

HOW CAN MARKET FORCES BE
CAPTURED IN THE IRP PROCESS?

Incorporating competitive market forces can

improve IRP outcomes and lower energy

costs.

How can the utility capture the economies
offered in the competitive wholesale genera-
tion market? The utility must develop some
systematic way to quiz the market to find out
what resource options are available.

One effective method is for the utility to de-
vise and circulate its optimal plan describing
the most efficient resource mix it can pro-
duce. Then, through a competitive bidding
and/or negotiation process, the utility can
create the opportunity for competitive
wholesale providers to step forward and
show whether they can provide more attrac-
tive resources at a lower cost. Often the ne-
gotiation process, following up on the mar- .
ket response is key to acquiring resources at

© the lowest possible cost.

- Requiring the utility to optimize first and

others to bid second allows-accurate mea-
surement of the value of the resource of-
fered. This approach is sensitive to the highly
competitive, fast moving market environ-

- ment in which Independent Power Producers

operate. (The term used to refer to all types

* of competitive wholesale providers.) When

an Independent Power Producer (IPP) can
respond to a specific plan, the value ofits
offered resources will be clearer, the bid re-

* view and/or negotiation process moves more

quickly as does issuing and financing of pur-
chase contracts. In recognition of the need to
work within the realities of the competitive
market place, regulators must carefully ba
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lance the need for oversight with the need
for flexibility and speed.

HOW .CAN REGULATORS ALIGN
THE INTERESTS OF CONSUMERS
AND SHAREHOLDERS?

In the words of 1989 NARUC resolution, “a
utility's successful implementation of its least
cost plan should be its most profitable course
of action." (See full resolution in the Appen-
dix at the end of the book.) The most power-
ful way to help a utility move towards least-
cost planning is to make sure that the inter-
ests of the consumers are aligned with those
of the shareholders.

At first glance, the interests of consumers
.and shareholders may seem to be in natural

. conflict. Customers seek the lowest cost, and

shareholders want the highest profit. In actu-
ality, the conflict materializes only when the
old rules of regulation still apply. The key is
to identify and remove the financial
disincentives to the utility for pursuing IRP.

Traditional regulation, albeit unintentional,
rewards utilities primarily for making sales.
In a rate case, prices are established by set-
ting the revenue requirement and dividing it
by the level of sales. The more the utility

sells, the more revenue it takes in. The less it -

sells, the less it earns. Meanwhile, the only
utility costs that change as sales go up are
fuel costs which are both quite low relative
to retail prices and subject to automatic ad-
justment through the fuel adjustment clauses.
-The result is increased sales which translates
to increased profits. Conversely, when IRP is
implemented and utilities begin investing in
conservation and load management
programs, the better the programs are, the
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more money a utility will lose. That is a ciear
disincentive to succeeding at DSM.

It is here that commissions hold their most
powerful tool in getting utilities to be good
at implementing IRP. By establishing regula-
tory incentives and cost recovery policies
that reward utilities that successfully lower
costs and penalize utilities that do not, com-
missions are sending a clear message that
IRP is important. Such policies, together
with an effective IRP process, mean that the
lowest practical cost for consumers is also
the most profitable course for the utility to
pursue. Ratepayers' and shareholders' inter-
ests are thus aligned, and the utility manager
does not have to choose between what is
best for the customer and what is best for the
company's Owners.

In addition to removing disincentives to con-
servation investments, regulators should also
consider positive financial incentives that
reward utilities for successful demand-side
activities. The incentives can be structured to
reward managers and/or shareholders. This
kind of incentive recognizes that developing
and implementing successful DSM programs
is not easy. Utilities need to think about such.
programs in a new way and develop new sets
of skills. A financial incentive calls attention
to successful programs and provides a tangi-
ble reward that reflects the regulators' seri-
ousness and commitment to this effort.

An important, related policy issue is recovery -
of direct expenses for demand-side pro-
grams. Commissions need to pay careful
attention to how direct costs for DSM pro-
grams are recovered, particularly where
DSM investment is expected to increase sig-
nificantly.
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Direct DSM costs can be either expensed
and recovered in one year or ratebased and
amortized over a period of years. Expensing
allows a utility quick recovery. Utilities often
want such quick recovery, especially when
they first take up conservation investments in
a serious way because they are insecure
about future recovery of their conservation
investment. However, expensing does result
in a mismatch between costs and services be-
cause most conservation measures are ex-
pected to last a number of years. For exam-
ple, if energy efficient lights with a ten-year
life are installed and the cost of the installa-
tion is recovered up front, today's ratepayer
will be, in effect, paying for services that will
be delivered over a ten-year period. Gener-
ally, regulators have tried to avoid this kind
of mismatch in the timing of beneﬁts
recelved and costs paid. :

Amortization avoids the timing mismatch
and reduces the level of rate impact by
spreading cost potential over the useful life
of the conservation program. Where a sus-
tained level of DSM activity is expected,
amortization might be the preferred ap-
proach. However, once DSM costs reach an
ongoing and constant level, the difference in
rate impact between expensing as compared
to ratebasing is diminished and the
intergenerational effects become less impor-
tant.

Sdme state PUCs have allowed deferred ac-
counting or other adjustments which permit

- a full dollar-for-dollar recovery of conserva-

tion costs. The thought here is that any cost
not incurred between rate cases goes straight
to the utility's bottom line. This can be coun-
terproductive to DSM, especially if a utility
is not keen to make the cost-effective DSM
investments in the first place. A deferred

IRP Policy Questions |

accounting system which allows all DSM
dollars to be fully recovered, similar to most
fuel-cost adjustment clauses, can effectively
counter the tendency to underinvest in con-
servation.

SHOULD THE COMMISSION
APPROVE A UTILITIES PLAN IN
ADVANCE?

‘Whether a commission should pre-approve a

utility's IRP plan has been a matter of con-
troversy in some states. Utilities, unsure of
how to proceed given new rules, have asked -

for pre-approval, but commissions, reluctant -
~ to have such approval be interpreted as a
- prior prudence review, have resisted.

There is plenty of room for a happy, or at
least comfortable, median. Clearly, commis-
sions can not and should not provide a carte
blanche blessing. Yet, by approving a plan,
they can approve the process and assump-

~ tions that were used in its development, and

they can indicate that the utility is pursuing a -
reasonable investment strategy. To offer this
level of approval, the commission needs to
be convinced that the analysis was conducted
in a sound manner, that the utility considered

an appropriate breadth of resources and that

the method for determining and comparing
costs was reasonable. The commission will
also want to be assured that public input,
reflecting the opinions of many interests, was
included. The burden of updating assump-
tions and making final resource selection,
however, always remains with the utility
which means that prudence remains an after-
the-fact determination. However, if the util-
ity's planning process is sound and ongoing,
the opportunities for prudence disputes will
diminish.
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How state commissions have chosen to re-
spond to filed utility plans has varied. For
instance, commissions in Maine and New
York review and approve the utilities' plans
to be certain that avoided cost calculations
are reasonable. But neither commission ex-
plicitly approves the filed plan per se. On the
other hand, the Wisconsin Commission ap-
proves a consolidated, statewide plan for all
its activities at one time.

Whether or not the commission formally
approves the utility's filed IRP, it should pro-
vide for public participation and for detailed
comment and analysis on the proposed plan.
Public participation can take many forms
including an adjudicated hearing, a series of
technical workshops or a collaboration.
Whatever the means, the opportunity for
participation by all customer groups and
other stakeholders is key to the successful

implementation of the plan. Public participa- -

tion can strengthen the plan by challenging a
utility's predictions and offering alternatives
that may improve the IRP process. Parties
who work together reviewing and building
the plan generally will understand it better
and, as a result, support actions which take
place as a result of it.

HOW CAN COMMISSIONS SHAPE
AN EFFECTIVE PROCESS FOR
INTEGRATED RESOURCE
PLANNING?

Critical to the success of any regulatory pol-
icy is that it be consistently implemented by
the regulators. Commissions must take care
that their decisions and actions in rate-
making, rate design, certificates of need,
prudence, fuel cost adjustment and other

decisions are consistent with their articulated
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IRP policies. All staff who work on any elec-
tric utility issue should understand how their
work fits in with IRP.

For many commissions, this means better
internal organization to allow information
and ideas to flow among staff members who
may not otherwise see how their work inter-
relates. Coordinating rate design with the
long-run marginal costs flowing out of the
IRP plan is an example of this needed infor-
mation exchange. .

CONCLUSION

Exploration of these key policy areas is fun-
damental to successful IRP implementation.
However, customers should not be denied -
the benefits of DSM benefits or even minimal
investment in DSM while the details of these
policies are being worked out. It is not nec-
essary to complete the full discussion of -
these policy areas to start benefiting from the -
products of a completed Integrated Resource.
Plan. Utilities can, and should, be encour-

- aged to start adding low-cost DSM to their -

resource mix without fearing that they are

- putting themselves or their customers at risk.
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Avoided Cost Calculations:
Analyzing New Resource Acquisition

The introduction of IRP into utility decision-
'making has charged utilities to acquire least-
cost energy resources using a strategy that
establishes a common framework for com-
paring very disparate resources. Avoided
cost analysis is the common framework that
establishes a mechanism for comparing con-
ventional and unconventional supply-side

resources and demand-side resources. It pro- -

vides the means to compare the costs of al-
ternative energy resources and decide which

are cost effective and which are not. Yet like |

many features of IRP, avoided costs can be
misunderstood and consequently misapplied.
This chapter describes avoided cost methods
and the most common errors that occur
when calculating these costs. '

CONCEPTS TO UNDERSTAND

Utilities must constantly balance the need to
provide electricity to all customers, at every
instant in time, with the need to minimize
costs. While seeking least-cost options, a

- utility cannot compromise its ability to pro-
. vide reliable service, its obligation to serve
and its need to avoid unacceptable risks.
Decisions confront utilities not just in terms
of what resources to acquire but in terms of
what resources at their disposal should be
operated at any point in time. :

Avoided cost analysis helps utilities assemble

their least-cost plan by identifying what a
resource is worth to a utility. Looking at it

Avoided Cost

another way, the most a utility would be
willing to pay for a resource. This is best
done by looking at the specific operating
characteristics and location of an actual re-
source under consideration and asking a
number of questions. What existing or
planned utility resources would the new re-
source displace? What time of day or year
would the new resource provide energy ser-
vices? Will the resource raise or lower the
reserve margins? Will the resource increase
or decrease transmission or distribution
costs? Would overall costs be lowered or
raised if the new resource were substituted
for a planned resource?

To accurately assess and compare costs, all
relevant experses for existing and new re-
source options are included in the analysis.

- These include transmission and distribution

savings, risk and reliability effects and often
costs of environmental externalities. For in-
stance, acquisition of demand-side alterna-

tives can mean that costly transmission and

- distribution system upgrades could be post-

poned or avoided altogether. Similarly, re-
newable resources, such as photovoltaics or
wind turbines, may offer the possibility of
avoiding more costly line extensions into

- remote settings. In addition, allocating full

environmental costs to resource choices gen-
erally improves the economic attractiveness
of non-traditional resources.
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CALCULATING AVOIDED COST

To find out what electricity is worth, avoided
cost calculations ideally look at the cost of
electricity (capacity and energy) over every
hour of every year. Any resource not already
in the resource plan can be evaluated by
comparing its actual cost to the cost it would
avoid were it to come on the system at no
(zero) cost. This calculation is called the
avoided cost. A resource that provides elec-
tricity at a cost (or price) lower than its
avoided cost is, by definition, cost effective
and worth acquiring.

How do utilities make this calculation?
Avoided cost can be calculated in a generic
or customized, resource-specific fashion. In
-either case, utilities begin the same way . -
which is to undertake the IRP steps to deter-
mine the optimal, least-cost resource mix.
These steps include:

¢ Load Forecast
This first step uses historical trends,
econometric analyses or preferably end-
use forecasts to construct a load forecast
for each hour of the year.

+ Consideration of Possible Resource
Options
The utility constructs a list of options to
consider. This list needs to be as compre-
hensive as possible by including central
and dispersed supply-side resources, re-
newable resources, demand-side re-
sources, power purchases etc.

* Development of an Optimal, Least-
cost Resource Plan
Developing an optimal plan which
chooses among a broad range of options
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is complex, but the theory can be illus-
trated with a simple example.

Suppose a utility is developing a resource
plan using two dispatchable resources.

Option Investment Annualized Fuel
Capital Cost Cost

1 $1000/kW $200kW  2¢/kWh
2 $ 500/kW $100/kW  6¢/kWh

Option 1 has the characteristics of a baseload
resource — high capital costs and low fuel
costs. Option 2 is similar to a peaking unit -
with low capital costs but higher fuel costs.
How does a utility choose how much of each
of these options to buy in order to have the
least-cost mix? Where is the break even
point where the higher capital cost of a base-
load unit is balanced by its lower fuel cost?
The answer lies in looking at the 8760 hours
in the year and finding the point at which it
costs less to operate Option 1 with lower
operating costs and at which point does it
becomes cheaper to operate the lower capital
cost Option 2.

This number is found using the graph on
Chart 1 which plots costs of both options
across the entire year.

Chart 1 shows that Option 1 is cheaper when -
in operation over 2500 hours each year. Op-
tion 2 is cheaper when in operation less than
2500 hours throughout the year.

Havmg derived thlS number, the next ques-
tion is how much capacity must be operated

- for more than 2500 hours, and how much

will run for less than 2500 hours? This is
answered by taking the information found in
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Chart 1 |
Cost of Options
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a utility’s load duration curve.! The illus-
tration in Chart 2 represents a simplified load
duration curve. *

. This shows that the highest demand required

~ in a given year is 1000 MW, and the lowest
demand is 300 MW. The first graph shows
that Option 1 is the cheapest resource for
load in excess of 2500 hours. By drawing a -

! A load duration curve is a utility’s hourly
load (or skyline) which is reordered so that highest
demand is hour one, the second highest demand is hour
two and so on.

Avoided Cost

line from 2500 hours until it intercepts the -
load duration curve, the least-cost, optimal
resource mix can be determined. This graph-
ing shows that any MW of capacity which
will be operated for 2500 hours or more
should be the Option 1 plant. Any MW of

- capacity which will run for less than 2500 -

“hours should be the Option 2 plant. With this
guidance, a utility is most economically
served by acquiring 200 MW from Option 2
and 800 MW from Option 1. Taking into
account cost for both plants, the total cost to
the utility turns out to be $303.9 million.
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Chart 2

Load Duration Curve
and Resource Acquisition

Standardized Decrement Approach

What is a utility’s avoided cost? A way to
derive this cost is to suppose that the utility
obtains a free, around-the-clock resource

Py Capacty which provides 50 MW every hour of the
1'000 year. This 50 MW decrement will affect the
' resource mix as shown in Chart 3.
800 .
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400 \\ is 950 MW, and the minimum load require-
200|— ment is 250 MW. Again, by drawing a line
ok et ; from 2500 hours to intercept the new load
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Hours of Operation curve, it can be seen that, despite the free
MW, 200 MW must still be acquired to meet
the load requirements for 2500 hours of the
'year. On the other hand, now only 750, not
-800 MW are needed to meet the baseload
requirements. ' :
Chart 3
Load Duration Curve
and Resource Acqunsmon
Load & Capacity
1200 / Base
' _/1800 MW
1,000 | Decrement #1
0V e —
600 :\ """" ——
400 hDecrement
- 1] 750 MW
200 | Base Case
| IDecrement Case
0 | 1 1 1 ] ! 1 i i L il S R |
0 2500 4380 8760
Hours of Operation

p- 26

The Regulatory Assistance Project



The cost for purchasing 750 MW of Option

1 and 200 MW of Option 2 is $285.1 million.

The cost savings from 50 free MW is the
difference between the total revenue require-
ments of the two plans or

$303.9 - 285.1 = $18.8 million

The avoided cost is calculated by dividing
the savings ($18.8 million) by the energy
which no longer needs to be acquired (438
million kWh). The avoided cost is 4.3¢ per
kWh. This means that the value to this utility
of a 50 MW, 100 percent load factor re-
source is 4.3¢ per kWh. |

This.example is purposely constructed very
simply to illustrate how to calculate a stan-
dardized avoided cost. A more “real life”
situation would define a slice of the resource

requirement in order to meet specific energy - -

needs of the utility and match the operating
characteristics of the types of resources that
a utility believes are available. Size, capacity
factor, starting year and duration are charac-
teristics considered by utilities when defining
this standardized decrement.?

When using this standardized approach to
acquire resources, the decrement is then
filled by resources whose characteristics

match the characteristics defined in the dec-

“2The size of a decrement is decided by
considering how sensitive avoided costs are to load
levels. If avoided costs change rapidly, then accurate
costs can only be assured with smaller decrements. If
avoided costs are slow to change, then larger
decrements are acceptable. A reasonable decrement
size for an electric utility might include two years of
peak demand growth or five percent, whichever is
lower. In other situations, decrements are sized
according to the next resource to be acquired.

Avoided Cost

rement and whose costs fall below the com-
puted avoided cost. Resources, at or below
avoided cost, are added in ascending order
beginning with the least expensive. This
could mean that even though a resource falls
below avoided cost, it will not be acquired if
there are enough options to fill the decre-
ment that cost even less.

In addition to using the standardized ap-
proach as the tool to actually acquire re-
sources, it can also be used to inform the

- market place of an approximate price a utility

is willing to pay for a resource. In turn, the
utility can quickly test the market place and
assess what resources are available. This
survey is followed by a resource-specific,

. customized avoided cost.

Customized Avoided Cost Calculations

The example above can be built upon to il- -
lustrate how to derive a customized avoided
cost. In this case; shown in Chart 4, suppose
a DSM measure that would reduce peak de-
mand by 50 MW and have no impact on the
lowest demand. Further suppose that inter-
mediate demand levels are reduced by les
than 50 MW. - o

This free resource affects both the baseload
and the peaking requirements. Now, 764
MW are needed for 2500 hours or more and
186 MW are needed for less than 2500 '
hours. The total cost of this resource mix is
$290.2 million. The cost savings from this
resource is: ’

$303.9 -290.2 = $13.7 million
While the total dollar savings is smaller in -

this example, because the actual amount of
energy saved is also smaller (219 million -
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kWh), the avoided cost now, at 6.3¢ per
kWH, is about 50 percent higher than the

4 3¢ for the around-the-clock displacement
resource. The value to the utility for this-
partial resource is 6.3¢ per kWh. This occurs
because the alternative resource provides its
capacity and energy in the time periods that
“costs are highest. This 50 percent avoided
cost differential between baseload and peak-
ing units is not uncommon.

_ This illustrates that the best way to come up
with accurate avoided costs is to consider
the specific operating characteristics of a re-
placement resource including MW, capacity
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factor and time period of operation. The
technique requires a specific answer to the

. question of how the resource plan would

change were a specific, new resource added
to the mix? By re-optimizing the resource
plan to accommodate the addition of a spe-
cific resource, an exact, customized avoided
cost of an individual resource can be calcu-
lated.

The avoided cost is what the utility should be
willing to pay to purchase an energy re-
source. Any cost, at or below what a utility
already expected to pay, is a cost-effective
decision on the part of utility. This technique
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determines what it is worth to the utility to
acquire this resource. Whoever is offering
the resource must then decide whether the
calculated avoided cost is an acceptable price
for the option. '

Avoided Cost Shortcuts To Consider

Because customized avoided cost calcula-
tions can be time consuming, shortcuts have
been developed which allow utilities to cal-
culate the avoided cost for a specific re
source without re-optimizing the resource
mix each time.

Peaker Method ‘

A simple shortcut that has been derived cal-
culates avoided cost based on the cost of a
peaking unit. Here, the two units from the
example above are used to compare the re-
sults from this technique to those derived
from a customized avoided cost calculation.

In this case, to determine the avoided costs, -

the capacity costs solely from the peaking
unit are used in the calculation. Avoided

costs are taken to be the operating costs of

the most expensive unit which is actually in
operation during each hour. In this example,
capacity costs are assigned to the ten percent
of the hours when the load is highest.

The cost is determined by assigning costs to

different time periods of operation in the
following manner: '

Avoided Cost

- 10% 876- over
operation 2500 2500
or 876 hours hours  hours

3

Marginal
Energy 6¢ 6¢ 2¢
Costs

Capacity 11.4¢° 0¢ 0¢
Costs

Avoided 17.4¢ 6¢ 2¢
Cost

After a decrement has been established, the
number of kWh that each decrement has in
each of the three time periods is tallied up to
derive an avoided cost. Applying this calcu-

 lation to the second decrement example

where there is a 50 MW reduction in the
peak period and no load reduction at the
lowest load, the avoided cost is 6.1¢, not'
6.3¢. The difference is attributable to the fact
that capacity costs, in fact, vary by time. If
you reduce loads year round, you build less
baseload, but if you reduce loads mainly on
peak, you build fewer peaking units. Cus-
tomized accounting can take this into ac-
count, while the peaker method cannot.

This cost, though, is fairly close to the an-
swer derived from the more accurate cus-
tomized approach. And the cost will be close
the more the replacement resource resembles
a peaking unit.* But is close good enough?

3 The cost of the sample peaker is $100 per KW
per year. This is spread over the ten percent of the year,
876 hours, when load is highest. Thus $100/876 hours
=11.4¢ per kWh

 Where a utility is building primarily baseload

resources, using a peaker shortcut may introduce fairly
large errors. ' ‘
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Can a utility live with it? Here the tradeoff
arises between how critical it is to have the
avoided cost calculation be precise. If there
is a lot of money at stake, it may be in a util-
ity’s best interest to re-optimize its resource
plan rather than rely upon the peaker me-
thod. Also the utility may be interested in
getting other information from the re-optimi-
zation exercise that it cannot otherwise ob-
tain, such as the impact of a specific resource
on reliability, unit size requirements and unit
forced outages.

Shortcuts With Limited Application

Allocating Costs To Time Of Day

It is tempting to undertake a shortcut in
which a single avoided cost calculation for a
utility’s resource mix is computed for every
hour of the year. A resource-specific avoided
cost could then be determined by figuring
out the resource’s hour-by-hour operating
characteristics and tallying up the respective
avoided costs. This is attempted in some

states. But in actuality, it is difficult, if not =

impossible to do. Many schemes have been
proposed to assign costs to different hours.
However, because no scheme goes back to
the fundamental structure of how electricity
is used, the allocations of cost are fundamen-
tally arbitrary. This suggests that, when using
this analysis, special care must be taken when
evaluating resources which are disproport-
ionately on peak.

The Next Plant Approach

A very common, but mistaken shortcut, uses
the next planned unit as the avoided cost for
acquiring any new supply or demand re-
source. Here a utility might say "we are plan-
ning on building a gas turbine, and therefore,

p- 30

any resource option that is cheaper than that
falls below avoided cost." In doing this, they

 are able to calculate a single number, say 6¢

per kWh as the cost of a gas turbine and say
that they should acquire any resource that is
cheaper than this price and reject any '
resource that is more expensive. This only
works in situations where the new resource
resembles a gas-fired turbine.

However, if the proposed resource is very
different in the way it provides an energy
service, the 6¢ per kWh will end up having
very little validity. Take, for example, a
weatherization program which saves energy
during peak winter months. Earlier calcula-
tions and intuitive knowledge confirm that
peak power replacement has a higher a-
voided cost than baseload power replace-
ments. In addition, a demand-side program is
provided directly on-site which eliminates
transmission and distribution costs. Given
these factors, a weatherization program can
end up being worth more than 6¢ per kWh to
the utility. Yet by using the next-plant ap-
proach, this alternative might be immedi-
ately, and mistakenly, rejected.

WHAT KEEPS GOOD AVOIDED COST

- CALCULATIONS FROM

OCCURRING?

As part of the IRP process, the purpose of
avoided cost calculations are to ensure that a
utility locate and acquire the lowest cost mix
of energy resources. The following con-
straints hamper the IRP process in many
states and can mean that customers are not
receiving the most economical mix of re-
sources. -
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e Demand-side management is not treated
as an equal player. When this occurs the
environmental and potential financial
benefits are sacrificed.

» Some utilities have been reluctant to turn
to the market place to obtain either
supply- or demand-side resources.

« Potential savings in transmission and dis-
tribution investments are frequently over-
looked. Renewables and demand-side
resources have a better chance of emerg-
ing as cost-effective options when the
costs associated with transmission and
distribution are included in the calcula-
tion of avoided cost.

» Surplus capacity does not mean that the
avoided cost is zero. There are always
avoided fuel costs and often avoided
transmission and distribution costs.

» While dispatchability is a good character-
istic, it is not a necessary characteristic
for every resource choice. There are non-
dispatchable resources that, if acquired,
would lower a utility’s cost without di-
minishing its ability to provide electricity.
Utilities need to determine just what
dispatchability is worth and how dis-
patchability should influence cost.

« Many resources, particularly DSM and
dispersed generation, will result in lower
losses on the transmission and distribu-
tion system. Any marginal reduction in
losses should be taken into account.

» Some resources, particularly smaller re-

sources, may increase reliability and
therefore allow the utility to carry lower

Avoided Cost

reserves. The associated savings should
be captured in the analysis.

« Occasionally the argument is advanced
that intermittent resources like wind and
solar should have no capacity value be-
cause they may not be available at peak
times. This is wrong. Instead, the capac-
ity value of intermittent resources should
be determined by looking at how they
reduce the capacity needed to maintain
reliable service.

Until now, this discussion has focused on the
more technical aspects of avoided costs and
in doing this takes as a given a variety of
assumptions about the future. These assump-
tions include fuel price forecasts, load
growth and the remaining life of a nuclear
plant. In reality, these uncertainties can have
a major impact on the analysis (in some cases
a far greater impact than the impact of the
issues presented in this paper). This suggests
that forecasts used in the avoided cost analy-
sis require careful scrutiny because the risk
from forecasting errors can be great.’

CONCLUSION

Understanding and correctly calculating
avoided cost will go a long way toward mak-
ing sure that utilities locate and acquire the
least-cost energy resources. However, when
avoided costs are poorly done, the cost of
electricity will rise. Poor avoided cost calcu-
lations result in acquisitions of resources that
are too expensive while, at the same time;
overlook cost-effective resources.

3 Risk and uncertainty are discussed more fully in
a later chapter.
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Customized avoided cost calculations are the
most reliable way to compute what a re-
source is worth. Standardized avoided costs
are particularly useful to let providers of en-
ergy services know roughly what a utility is
willing to pay to acquire a new resource and
to let the utility test the market and see what
resources may be available. Shortcuts should
be used selectively, with a full knowledge of
their built-in biases or limitations.
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Dealing with Risk and Uncertainty

Uncertainty is a key issue affecting IRP. Yet
incorporating uncertainty into IRP is diffi-
cult. This chapter describes what risk is, why
we need to care about risk and uncertainty,
tools available to planners and strategies to
reduce risk. :

WHAT ARE RISK AND
UNCERTAINTY?

The terms risk and uncertainty are widely
used but frequently confused with one an-

other. They are not, however, interchange- -

able. Uncertainty describes the unknowns of
the future. Risks are the consequences of

those decisions — the best guesses — made

in the face of uncertainty. If there are no
negative consequences resulting from the
decisions, there is risk and thus no problem.
Problem only occur when consequences of
guessing wrong are high costs, failed invest-
ments or environmental damage, there are
problems. Utilities and consumers face this -
risk of guessing wrong.

WHY DO COMMISSIONS CARE
ABOUT RISK?

Risks Are Big

Commissions care about risk because the
stakes are large. Customers have faced rate
increases of 50 percent from a single bad
decision. Although the source of un-
certainties may be changing, risks are not
getting any smaller.

Risk & Uncertainty

Risk Preferences Differ Among
Stakeholders

Utilities, stockholders and ratepayers often
favor projects with very different risk pro- -
files. With the utility looking out primarily
for its management and stockholders, it is
left to commissions to think first of the inter-
ests of ratepayers. For example, compare the
risks of two alternative projects a utility
might consider in Figure 1. Plan' A is a low
cost capacity, high fuel cost facility, such as
a gas combustion turbine. Plan B as found at

~ a wind or hydro facility has just the opposite

characteristiés.

Which Plan is Best?

Revenue Requirements

80 Worst

ot I+ Expected
60} I Best -
w.

w0l |

30-

20

PlanB

PlanA !
Plan A - High fuel cost i
Plan B - Low Fuel Cost ;

i

Both projects have the same expected cost
over the life of the plant. However, because
fuel prices for Plan A are very uncertain,
they have a significantly wider cost range
than the potential fuel price variation for Plan
B. While there is a chance that Plan A will
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have very high fuel prices, it is also possible
that the fuel price will fall very low. Plan B
with a smaller and more predictable price
range offers the lower overall cost risk.

The risk associated with Plan A is obvious
— that fuel costs will be high. The risk asso-
ciated with Plan B, on the other hand, is
much less apparent. '

On first blush, one would guess that custom-
ers and utilities both would prefer the greater
fuel price certainty associated with Plan B.
After all, it is well known that fuel costs are
a key uncertainty facing utilities, and there-
fore an opportunity to predict these costs
with relative accuracy should be attractive to
all stakeholders. However, this is not the
case. While customers would likely opt for
the reduced price volatility of Plan B, more

- frequently than not utilities choose Plan A.
There are three reasons for this preference:

1. If gas prices end up at the low end of the
scale and the utility has selected Plan B,
then the utility can lose customers to
other fuels.

2. Ifthe utility has selected Plan A, it is
very likely to have the company of other
utilities who are making similar deci-
sions. This means that the risk associated
with exposure to high fuel costs is simi-
larly shared and thus minimized.

3. Fuel clause provisions mean that volatile
fuel costs are not really a high risk for
utilities. Commissions rarely disallow fuel
cost increases and when they do, it is
never based upon the argument that a
plant which burns a particular fuel should
not have been built in the first place. By
being reasonably confident that high fuel
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prices can be passed on to the customers,
Plan A is, in fact, a low risk for the utility
even though it is a high risk for custom-
ers.

Because risk profiles appeal to utilities and
customers in different ways, the utility man-
agement will advocate for its risk preference
in IRP proceedings, certificate cases etc.
Commissions, therefore, need to understand
where customer and utility interests diverge,
and in these identified areas, they need to re-
present consumer preferences and interests.

‘ Risk Decisions Demand Good Judgment

Allocating ample time to considering uncer-
tainty is important because there are no easy
tools, no simple yardsticks to measure and
analyze it. In the absence of a ready tool,
good, subjective judgment is a critical com-
ponent.

Categorizing Risk

Energy resource planners face different types
of planning risks: exogenous, supply-side
system and resource specific and DSM spe-
cific. '

Exogenous Risks are those a utility faces

regardless of the resource choice they make.

e economic growth

* interest rates

« inflation rates

 capacity and energy demand

» purchased power availability and costs

» future environmental taxes and/or
regulations

» future industry structure

 regulatory risk

o market risk
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Supply-side system and resource-specific

risks are unique to the fuel choice and the

technology and include:

o project financing and O&M costs

 siting and permitting

e construction time :

¢ costs and permitting associated with
transmission

» forced outages

» future operation of emstmg units

« technological changes /improvements

« future fuel costs

e contract enforcement

DSM-specific risks are faced in both

conservation and load management programs
“and include:

» lower than expected participation

» technology performance and persistence

» changes in customer behavior

» technology costs

« marketing and administrative costs

GIVING SPECIAL ATTENTION TO
ENVIRONMENTAL UNCERTAINTY

Environmental uncertainties are among the
greatest uncertainties facing utilities. Not
only must utilities face the day-to-day work
of complying with current regulations, but
they need also to keep an eye on the future

and consider what additional regulations may

emerge. The reason for this is simple. A
power plant built today will operate for 30
years or so. The lifetime economics of the
plant will be greatly affected by future envi- -
ronmental requirements. ‘

Risk & Uncertainty

There is considerable concern about
CO0, emissions, particularly regarding
global climate change but also in
terms of its impact on crop and forest
growth. The Clinton Administration
has already adopted a voluntary Cli-
mate Change Action Plan thatis
designed to reduce global warming
gases to their 1990 level by the year
2000. This plan calls for considerable
voluntary actions from electric utili-
ties. Future regulatory action is a rea--
sonable possibility and would cer-
tainly have an impact on utilities that
are heavily dependent on fossil fuels,
particularly coal.

* Mercury is now showing up in

concentrations which greatly exceed
background levels in both the Great
Lakes and in “pristine” lakes in ‘
northern New England. High levels
of mercury found in freshwater lakes
and streams throughout the country
has prompted over 30 states to issue
health advisories warning women and
children to limit and in some cases -
refrain from eating fish.

Eagles and-osprey in the northeast .
have been found to carry such a high
body burden of mercury that there is
a possibility that reproductive success
is being diminished. Mercury has -
been documented to cause
neurological and kidney damage in
humans and has an adverse impact on
fetal development. Fossil fuel
consumption, particularly coal con-

- sumption, may account for as much

as 25 percent of U.S. anthropogenic
sources. -



Technologies to capture and control
mercury at the stack are in their infancy,
are expensive and may not be effective.

+ The Clean Air Act Amendments (CAAA) -
of 1990 already strictly control emissions
of sulfur dioxide. The Act currently in-
cludes some provisions to reduce nitrous
oxides but additional regulations aimed
at improving air quality in ozone non-
attainment areas are also anticipated.

Utilities need to anticipate these scientific
uncertainties, keeping in mind that future
regulatory demands may be placed on them.
The challenge they face is deciding how to
factor these unknowns into their decision
making — today.

MEETING THE CHALLENGE FOR
UNCERTAINTY PLANNING

Utility plarmérs must figure out how toun- -~

dertake analyses looking at the future that
are comprehensive and-useful without losing
sight of the fact that the wildest and scariest
range of potential events might not be wild
and scary enough. The trick is to come up
with reasonably likely values without ignor-
ing boundary conditions. For instance, in the
early 1980s, nobody imagined that oil and
natural gas prices would fall, much less re-
turn to 1960s levels, adjusting for inflation.
The repercussions of being blind-sided by
low fuel prices meant that more expensive
power contracts than might otherwise have
been the case were negotiated. Identifying ’
the range of futures that could occur gives
the utility the flexibility it needs to respond
quickly and effectively to changes from base-
line projections.
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Key areas to consider in effective analy-
sis are:

- Interaction Of Key Uncertainties

The need to try to capture the interaction
of key uncertainties cannot be over-
stated. Many of the uncertain variables
are understood to be related, but the ex-
act nature of the relationships is not obvi-
ous. For instance, the relationship be- -
tween fuel prices and electric load
growth is unclear. Low fuel prices gener-
ally encourage switching from electricity
to another fuel, thereby depressing elec-
tric load growth. On the other hand, low
fuel prices may stimulate the economy,
thus encouraging electric load growth.

Recognizing Data Limitations

Lack of information is a universal con-
straint to all analyses, but it is a particular
problem for risk analysis. Ideally one
needs to know not only the most likely
load forecast, but each possible load
forecast and its probability of occurring.
To even try to do this, assumptions need
to be made. These assumptions are at
best “good guesses,” and accordingly, it
should be understood right from the start
that they are arbitrary.

- To make matters more complicated, even

if all the necessary information was
readily available from objective sources,

‘the Herculean challenge of analyzing a

resource plan for many levels of demand
still persists.

These problems suggest that risk analysis

is part art, part science. The key is to
consider an adequate range of possible
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futures and to focus on flexible and diverse
resource acquisition strategies.

TOOLS FOR UNCERTAINTY
ANALYSIS

The techniques, listed below, are available to
model and analyze uncertainty.

Sensitivity Analysis

Scenario Analysis

Portfolio Analysis

Risk Adjusted Discount Rates
Options Theory

Probabilistic Analysis

Monte Carlo Simulation
Decision Analysis

Sensitivity Analysis and Scenario Analysis
are considered the most useful and are prob-
ably the most practical for a utility to em-
ploy. They are discussed here. The other
tools are described in more detail in Appen-
dix A at the end of this chapter.

Sensitivity Analysis

In this technique, a preferred plan is defined,
after which key variables are altered to see
how the plan responds to different assump-
tions. The analysis sets up a game of “what -
if.” First, an IRP plan is analyzed on a best
estimate basis, and its revenue requirements
and performance are determined. Analysts
then pose a variety of alternative scenario
questions — What if load grows at twice the

~ predicted level? What if fuel prices are lower

than projected? — and learn about the impli-
cations of these possibilities.

As an example of how sensitivity émalysis is
best used, assume that a new 280 MW plant

Risk & Uncertainty

planned for 1996 is under consideration.
If growth occurs as expected, what are
the costs and how do these costs com-
pare to other reasonable options? Sup-
pose, instead, that high (or low) load
growth occurs. How would the utility
respond? What is the cost of that re-
sponse, and are the response costs lower
if some other option is chosen today?

The technique is useful in understanding
what uncertainties matter the most. It is
capable of isolating the impacts of uncer-
tainty and associated risks for a single
parameter, allowing consideration of
flexibility and providing additional infor-
mation on the robustness of different re-
source strategies.

Scenario Analysis

Here a range of alternative, internally
consistent and logical futures are con-
structed by considering those exogenous
uncertainties that make sense to worry

about. Resource strategies are identified -

to meet each future, and the best options
are combined into a single plan. This '
form of analysis can be very useful when
looking carefully at one resource strategy
at a time.

PacifiCorp, for example, developed dif-
ferent, scenario-specific mixes of
combined-cycle turbines, renewable re-
sources, DSM programs, cogeneration -
and coal plants. The scenarios considered
medium-high load forecasts, electrifica-
tion, loss of major generating resources,
high natural gas prices and a CO, tax.
For each scenario, results included the
amount of each resource acquired, utility
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operating revenues, average electricity prices
and emissions of SO,, CO, and NOX.

The strength of this type of analysis is that it
recognizes that different variables are linked.
However, because it is not always clear what
the linkages are (do low fuel prices raise or
lower load?), a problem that arises is that
different scenarios are constructed using as-

" sumptions that are not always consistent
with each other. In addition, scenario analy-
ses may not ferret out the broadest range of
possible outcomes and therefore, the future
could unfold in unanticipated ways.

GUIDING UTILITIES THROUGH
UNCERTAINTY: THE ROLE OF THE
COMMISSION

There is no simple formula for dealing with
uncertainty; no single tool that can decide
how much more someone should pay to be
assured a lower risk. Computer models do
not exist which are capable of evaluating the
risk profile of a given energy plan and deriv-
ing an answer that says something like “It is
worth paying two percent more to lower the
risk” of a particular mix of energy resource
choices. Computers can be used to generate
a list of things to worry about and to frame
the questions that should be posed by energy
planners, but they cannot answer the ques-
tions.

Given this situation, what guidance should
commissions offer utilities to ensure that
good planning and decision making takes
place in the face of uncertainty? There are
approaches that commissions can recom-
mend that will benefit utilities and their rate-
payers. These approaches rely upon good
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sense and careful thinking and call upon
commissions to require that their utilities

Not prematurely rule out any alterna-
tive resources or strategies in the IRP
process. This is particularly true of
resources that are different from both
an economic and environmental point
of view, such as renewable resources.
A list options should be as varied as
possible and in particular should fa-
vor resources that have a different set
of risk characteristics from other re-
sources currently in the portfolio.

Consider all the possible uncertainty
outcomes even those that might seem
ridiculous. Nobody thought in the
early 1980s that oil prices would re-
main stable, much less fall. These
perceived impossibilities kept these
options from being seriously consid-
ered. This step cannot be underrated
and a lot of time should be desig-
nated to it. :

Anticipate what the future might
hold. For instance, it is prudent to
expect that environmental regulations
will get stronger, not weaker. With
fuel prices at an historic low, there is

 little probability that prices will fall

lower. There is probably more room
for error on the high side. ‘

Undertake sensitivity analyses on
possible plans to decide which of the
uncertainties are most important.

Develop a resource acquisition strat-
egy that is flexible and diverse at the
lowest possible cost. Low-cost plan-
ning acknowledges that the optimal
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resource choices may cost more than the
least-cost options because, by paying a
little bit more, the level of risk a utility
faces is reduced. A slightly higher cost
plan might better protect utilities and
ratepayers from volatile fuel prices, unex-
pected changes in load and future envi-
ronmental regulations.

CONCLUSION

Uncertainty analysis is undertaken to mini-
mize expensive mistakes. But there is no

- magic wand, no simple, reliable method to
consider and evaluate risk. The best tool is
good, subjective judgment and an ability to
think broadly about the range of possible
outcomes. Perhaps the most common mis-
take is to assume that the future will look
like today, only more so — that fuel prices

will stay low and that environmental regula-
tions will remain invariant. An equally impor-

tant mistake treats today’s forecasters as
being smarter than their forbearers.

Risk & Uncertainty



APPENDIX A
ANALYTICAL TOOLS FOR UNCERTAINTY PLANNING

Portfolio Analysis is a variation and exten-
sion of scenario analysis. It is based upon the
idea that costs of generation alternatives gen-
erally do not move in isolation. It strengthens
scenario analysis by selecting different acqui-
sition strategies and testing which ones will
do best given different possible futures. It
recognizes that portfolio diversity means
more than simply including multiple technol-
ogies in the resource mix but also includes a

. variety of risks. When appropriately applied,
it offers the potential for utility planners to
create efficient resource plans that minimize
costs commensurate with acceptable levels
of risk. .

In undertaking these analyses, multiple re-
source plans are developed, each of which
meets different corporate goals for resource
and risk diversity. These plans are then sub-
jected to sensitivity analyses. The technique
acknowledges the analytical limitations of
uncertainty analysis by depending upon sub-
jective judgments to make the final decision
as to what the most robust portfolio is.

The Northwest Power Planning Council test-
ed five, alternative conservation-acquisition
portfolios before selecting a strategy that
increased cost only slightly but substantially
reduced future risk.

Risk Adjusted Discount Rates, borrowed
from financial theory, apply different dis-
count rates to the benefits of a given re-
source investment, depending on the risk that
those benefits will occur as expected. It is
the approach that the Colorado Commission
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requires utilities to present in their IRP fil-
ings. This tool, which is still evolving (Awer-
buch, 1993), begins with the reasonable pre-
mise that more risky investments should be
discounted compared to more certain alter-
natives. To develop as a useful tool, there
remain areas where further refinement would
be helpful. As currently structured, the
model looks at the risk of individual projects
in isolation. This means that a natural gas
project’s risk would not depend on whether
the utility was already heavily dependent on
gas. Such a view is inconsistent with the gen-
erally held belief that diverse resource port-.
folios possess lower risks.

Options Theory, which was developed by
commodity traders, allows utilities to evalu-
ate the value of delaying an investment until
more information on how the future might
unfold is available. There are some features
for which a delay will not be particularly
useful, such as the price of fuel over the next
20 years. In other cases, though, it has more
application. A year later more information
may be known about a specific technology or
the direction of a particular environmental
regulation. Options theory offers a method
of calculating the cost of waiting a year to
build a facility less shrouded in regulatory or
technological uncertainty. ' '

Theoretically, the same tool can be used to
evaluate whether it is worth paying more for
modularity, multi-fuel capacity and contract
reversibility. New England Electric Systems
(NEES) used this tool when they issued a
RFP to IPPs and required respondents to
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include in their proposal the cost of an op-
tion to cancel the contract at future points in
time. Options theory has been adopted in
NEES’ their most recent Plan.

Probabilistic Analysis. There are a broad
class of probabilistic analyses that function
by attempting to look at the impacts from
different combinations of probabilities. Ana-
lysts assign probability values to key uncer-
tain variables. Outcomes are then derived by
combining the values of the key factors.
Computer models have been developed to
undertake these probabilistic analyses and
pare down the millions of possible outcomes
to a number that can be useful to a planner.
The two most common of these, Monte
Carlo Simulation and Decision Tree Analy-
sis, are described briefly below.!

Monte Carlo Simulation begins by as-
signing probabilities to different exoge-
nous uncertainties ( future economic ac-
- tivity levels, oil prices and weather), then
lets a computer randomly combine these
possible outcomes, using a technique that
can be compared to a “roll of the dice.”
Probabilities are assigned using a combi-
nation of historical data, informed judg-
ment from people familiar with the issues
and discussions about what changes in
the utility planning environment might
affect variability in the future. The output
values from a given run are assembled
into probability distributions which are
typically further distilled into a smaller
number of possible futures that can be
applied usefully in further analyses.

! More detailed information about how to
consider and undertake Monte Carlo Simulations and
Decision Analyses is offered in Logan (1993).

Appendix A (Risk & Uncertainty)

Decision Tree Analysis (DA) is another
method for analyzing a combination of
uncertainties using a process that mimics
typical decision making. It recognizes
that choices are made in the face of un-
certainty and that after a few years, when
the implications of decisions made have
had a chance to play themselves out, util-
ities confront what actually occurred and
must once again make decisions about
the future using past performance and .
future predictions. In undertaking a DA,
forecasters list key uncertainties, assign
each uncertainty a “chance node”, predict
the probabilities that a particular out-
come might occur and offer decision pos-
sibilities capable of responding to chance

~ outcomes. For instance, in evaluating

load, a utility may predict the following:

e 20 percent chance of a high case load
forecast

¢ 60 percent chance of base case load
forecast

* 20 percent chance of low case load
forecast S :

Resource alternatives can then be tested
to see how well they cover the probabil-
ity of handling high, low or base case

- forecasts. For instance, in 1995 the same

utility can decide whether to build a gas-
fired plant for 1998 completion, build a
coal plant for 2000 completion or accel-
erate or slow down DSM acquisition.
Each resource acquisition strategy is
evaluated against the impacts and.costs
of future chronic surpluses (low case
load forecast) and future chronic deficits
(high case load forecast).

Three years later, in 1998, there is an-
other chance node to again evaluate load
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forecast. Planners face another decision
which may include the same or different
set of resource options. DA helps in
choosing resource plans in which adjust-
ments can occur in a manner that is con-
sistent with both the time it would take
for the utility to recognize a trend and a
reasonable project lead time needed to
respond.

Probabilistic techniques force explicit recog-
nition of probabilities associated with future
states of the world and allow an examination
of how multiple, small uncertainties can
combine to create big risks. The tools are
important in their ability to capture the rela-
tionship between variables, their re-
quirements to specify the probabilities of all
outcomes and their ability to-provide an ap-
 parently definitive answer.

This same ability to give a definitive answer
is also one of the tool’s most serious draw-

. backs. In reality, the analysis is “data free"
because it is made in the absence of actual
information. The subjective assumptions
made early on in the analysis are submerged,
so that a final outcome’s appearance of ob-
jectivity is false. For instance, if the probabil-
ity of high demand is set too high, then it
would be easy for the tool to be used to jus-
tify overbuilding. In addition, this form of
analysis does not relieve the tension that a-
rises between the need to focus on likely
outcomes without ignoring boundary condi-
tions. : ‘
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IRP And Competition

The passage of the Energy Policy Act of
1992 (EPAct), which embraces both in-
creased competition and greater reliance on
IRP, has fueled a discussion on whether IRP
~and competition are compatible. This ques-
tion is not new. It has been before regulators
and utility planners since Congress increased
competition in the electric industry through
- passage of the Public Utility Regulatory Poli-
cies Act of 1978 (PURPA). In the 15 years -
since PURPA was enacted, utilities across
the country have lowered the cost of provid-
ing energy services by successfully combin-
ing the elements of IRP and competition.
EPAct now codifies this synergy.

Where effectively pursued, IRP has provided
the structure for considering the broadest
range of energy resource alternatives and
finding the least costly mix of options to
meet energy service needs. Competition has
provided the mechanism to ensure that the
options considered in IRP are as inexpensive
and varied as possible. This chapter examines
how IRP and competition have evolved in

- the wholesale competition arena, presents
examples of existing retail competition and
offers a framework for considering what
some see as the next step for retail competi-
tion — retail wheeling.

1A fuller discussion on IRP and Competition
is found in Cavanagh (1993), Cohen (1993) and
Moskovitz (December 1993).

IRP and Competition

PUTTING THE IRP PRINCIPLE TO
WORK '

In exploring the relationship between IRP
and competition, consider first that the fun-
damental principle of IRP is to identify, ana-
lyze and acquire cost-effective resources,
namely resources which lower the long-term
cost of energy services. The process is not
simple. If it were, all that would be necessary
would be to compare prices of different re- -
sources and to acquire those with the lowest

price tag.

Prices, however, tell what a resource costs,
not what it is worth. For example, compare a
photovoltaic (PV) system that produces
power at the cost of 10¢ per kWh to a coal
plant that produces power for 5¢ per kWh.

-Clearly one source of power costs twice as

much as the other, but given the operating -
characteristics of the two resources the 10¢
per kWh PV may be more valuable to the
utility than the 5¢ per kWh coal plant. This
could occur if the PV’s output were largely
on-peak or if installation of the PV also re-
duced transmission and distribution (T&D)
costs. IRP is the analytical tool which can
determine whether the advantages associated
with the PV facility are sufficient to over-
come the 5¢ price premium. ’

IRP, when properly implemented, identifies
what a resource is worth and compares it to
what it costs. A resource is desirable to ac-
quire (build or buy) whenever its cost (or
price) is less than it is worth to the utility.
The worth of a particular resource is equal to
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the utility’s avoided cost, taking the specific
characteristics of the resource in question
into account. IRP considers all feasible
supply- and demand-side resource options
and selects a mix that minimizes overall
costs.

The benefit of IRP is that it allows very dif-
ferent resources — from lighting retrofits to
photovoltaic units to a utility-owned and
operated gas fired turbine to a non-utility
biomass facility — to be compared in order
to decide which are most cost-effective for a
given utility at a given time. Because of the
disparate nature of these resources, an analy-
sis must include all related costs for each
potential alternative. When conducted in this
manner, an IRP analysis reveals which re-
sources offer the greatest value, net of costs,
- to a utility and its customer.

‘Under current cost-of-service regulation,
once a resource is acquired, consumers pay
the cost of the resource which, if IRP is done
right, should be less than the worth, Of
course, even when IRP is done right if the
future unfolds differently than expected,
some resources may end up costing more,
not less, than they are worth. To prepare for
this possibility, good IRP should include a.
thorough risk analysis to try to minimize the
likelihood and magnitude of such undesirable
outcomes.

IRP AND UTILITY COMPETITION

Evaluating competing resources has always
been at the heart of the IRP process. In the
absence of broader market competition, the
utility conducts an IRP analysis of the de-
mand and supply resources it views as being
available and produces a plan that optimizes
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those resources at the lowest total cost. Un-
fortunately, focusing only on those resources
within the utility’s control precludes other
viable and potentially valuable resource op-
tions that may further reduce costs.

Adding Wholesale Competition

The addition of wholesale market competi-
tion then is quite compatible with the IRP
framework. In fact, 36 states have already
benefitted from the expanded number of re-
source options provided when market forces
are brought into the IRP process.

When considering market competition, the
utility first conducts its in-house analysis and

develops an optimal mix of cost-effective,

utility-initiated energy resources. However,
instead of immediately acquiring those re-
sources, the utility adds a step; it turns to the
market and asks if anyone can offer a project
that lowers the utility’s costs. Here, using
competitive bidding, negotiation or both, the
marketplace is used to see whether resources
are available that can reduce costs. In other
words, the market is used to see if anyone
can beat the utility’s avoided cost.? A market
system that offers resources more cheaply
than the utility produces a lower overall cost
which is then reflected in retail rates.

Competition at the wholesale level was intro- -
duced into the electric industry at about the
same time as IRP when it became clear that

- economies of scale no longer favored utility

2Avoided cost analysis must be done
carefully. Avoided cost does not mean the cost of the
next utility plant or even a single figure such as 5¢ per
kWh. Avoided cost, instead, reflects the cost savings
associated with the specific characteristics of the
resource being considered for acquisition.
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construction and environmental impacts of
large, centralized plants. Non-utility genera-
tors (NUGs) have offered economic and en-
vironmental alternatives to large, centralized
facilities as well as a keen interest in partici-
pating in the competitive process. Utilities
have frequently been overwhelmed by the
response they have received to their solicita-
tions. It has not been unusual for a utility to
issue a request for proposals and receive bids
for projects totalling 10-20 times the needed
resources. Competition has brought more
players into the energy service business and
in doing this, has tapped both expertise and
capital. It has driven innovation and in-
creased diversity into an industry that was
ripe for it, while offering consumers and util-
ities new ways to spread the risks inherent in
resource acquisition. ~

States which have successfully incorporated
this wholesale competition have seen:

e Lower utility and consumer costs
« Greater diversity of resources
+ Reduced consumer risk

EPAct attempts to expand upon this success-
ful experience. This is done by giving whole-
sale power providers broad access to the
transmission grid and, in effect, designating
the Federal Energy Regulatory Commission
(FERC) as the enforcement agency for open
transmission.

Market Competition At The Retail Level

Retail competition already exists. Electricity
directly competes with natural gas, oil and
other fuels for a broad variety of customer
end uses. Customers will and do switch from
one fuel source to another for heating or
cooking to lower their energy bills. Utility-

IRP and Competition

supplied electricity also competes with
power produced directly by customers on
site. Industrial customers and even some
commercial customers have long had the
choice of meeting all or some of their electri-
cal needs through self-generation at power
plants, large and small, that they own and
operate themselves. Electricity supply also
competes with energy efficiency on the cus-
tomer’s side of the meter. Customers can
and do choose to conserve electricity by in-
stalling their own, more efficient office or

production equipment or by improving the

efficiency of their buildings. Most of these
retail choices have existed for a long time,
but in an increasingly competitive economy
customers have become more aware and,
willing to act on these choices. '

Retail Competition Through Retail
Wheeling ' -

Retail wheeling is & form of retail competi- -
tion which has received increased attention.
Under retail wheeling, rather than pay the

~ existing retail prices for electricity, custom- -

ers have the option of shopping around for
the best deal for themselves. In doing this, -

- they pay the local utility a retail wheeling

rate for transmission and distribution services
and buy unbundled electricity generation
service (capacity and energy) from a differ-
ent supplier. The supplier could be a neigh-
boring electric utility, a NUG; an electricity
broker or an industrial firm’s own cogen-

~ eration facility located at a different site.

The clamor for retail wheeling is driven by
retail rates, not marginal supply costs. Asa
result, retail wheeling discussions are most

- heated in regions where retail power costs

are high, and the market costs of wholesale
power are low. This situation has occurred in
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many parts of the country for a variety of
reasons. Chiefly:

« Cost overruns at utility-constructed
(generally nuclear) plants
» Costs associated with abandoned

not simply shifts, costs. Cost reductions can
only occur when the wheeling customer is

able to acquire power more cheaply than the
utility could acquire it.

[}

plants (again generally nuclear)

» Excess capacity caused by the reces-
sion and lower than expected demand
for power

"« Low oil and natural gas prices, result-

ing in low wholesale market prices

While these are the cost conditions that
frequently make retail wheeling attractive
to large customers, they are the same con-
ditions that often make retail wheeling
economically undesirable.

If wholesale competition is functioning
well, the utility will already be acquiring all
cost-effective supplies, and there is very

little chance that retail customers will find

resources that offer additional system cost -

~ savings under a retail wheeling framework. If
the utility is taking advantage of wholesale

competition for new resources, then it is un-

likely that new supplies identified by custom- |

ers will beat the utility’s marginal supply
costs very often or by very much, and as a
result retail wheeling will yield little, if any,
economic benefit.

Retail wheeling has raised a number of con-
cerns, one of the most prominent being that
it is a'pretext to shift costs from large elec-
tricity customers to smaller users, without
producing any benefit to customers as a
whole. Given that large electricity users have
generally been the primary proponent of re-
tail wheeling, this concern is a reasonable
one. Retail wheeling is clearly undesirable
unless it is structured in a way that reduces,
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ADDITIONAL PROBLEMS WITH RETAIL
WHEELING

Policy makers considering retail wheeling need
also to resolve the following issues and questions:

« The conflict between retail wheeling and good
environmental policy.

» The conflict between retail wheeling and utility
investments in DSM.

» How will cost recovery be configured?

o Will retail wheeling really broaden resources
choices?

» Can the local utility avoid an obligation to .
serve a customer who returns to the system. If
not, will other customers bear this cost?

One key to constructing a rational retail
wheeling framework that is consistent with
IRP lies with the retail wheeling rate (RWR).
‘Too often, retail wheeling discussions as-

. sume that the charges for the retail wheeling
services are set by looking only at the cost of
the unbundled T&D services and do not con-
sider other unavoidable utility costs. Limiting
wheeling costs to the cost of T&D services
almost always leads to retail wheeling charg-
es that are quite low relative to the overall
retail rate. Typically, these rates encourage
uneconomical power-purchase decisions
because the combination of these low wheel-
ing rates and short-term market prices for
electricity will probably be less than either
retail rates or long-term avoided costs of
electricity. '
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Instead retail wheeling rates should be priced
to encourage wise economic decisions and
discourage poor ones by including all of the
unavoidable utility costs. This is the same
rationale used when setting cogeneration
deferral rates. To do this, the RWR should
equal the prevailing retail rate (RR) minus
the utility’s relevant marginal supply costs
(MSC), as follows:

RWR = RR - MSC

Relevant marginal supply costs are the incre-
mental, out-of-pocket costs needed to pro-
vide energy and capacity to a particular cus-
tomer over the time period that the customer
seeks retail wheeling services. ‘

The purpose of this approach is to encourage

~ retail wheeling when it lowers total costs and

to discourage it when it merely reduces the
customer’s current rate but does not lower
total system costs. In setting the retail wheel-
ing rate in this manner, the customer faces
two separate charges. The local distribution
utility charges the RWR described above,
and the new supplier of kilowatts and kilo--
watt hours imposes separate charges for their
services (SSC). The customer’s new retail
rates (NRR) can be expressed in the follow-
ing formula: .

NRR =RWR + SSC

The question becomes, under what condi-
tions will the customer’s NRR be less than
his original retail rate? After all, it is only
when the new rate is less than the old rate
that the customer would have a financial
interest in pursuing retail wheeling options. -

. Rearranging the formulas shows that NRR is

less than the old retail rate only when SSC is
less than MSC. In other words, using this

IRP and Competition

retail wheeling framework results in an eco-
nomic benefit to customers engaging in retail
wheeling services if, and only if, their new
supply-side cost is less than the local utility’s
marginal supply cost. ‘

CONCLUSION

Competition at the wholesale level has al-
ready proven to be a powerful and efficient
way of lowering energy service costs. Ex-
panding wholesale competition with well
thought out systems can continue to provide
substantial benefits to consumers and should
eliminate most of the need to consider retail
wheeling. IRP offers a dynamic and econom-
ically sound means of adapting to these
changes in a way that assures a viable, com-
petitive industry and protects the interests of
customers.
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Regulatory Reform: Removing the Disincentives

Every regulatory system creates a set of in-
centives and disincentives. Some are deliber-
ate, and others are unintended but just as
effective. Traditional ratemaking results in
some strong disincentives to acquiring
demand-side resources. These include:

1. Utilities are restricted in how they
can recover DSM program expenses.

2. Utilities by devoting resources to
DSM programs rather than to other
profit-making activities forego earn-
ing opportunities.

3. Utilities can lose revenues and profits
from sales not made as a result of
successful energy efficiency pro-

' grams.

It is incumbent upon regulators to recognize
what disincentives in the traditional rate-
making process make DSM investments fi-
nancially objectionable to utilities and decide
- whether incentives should be instituted. Reg-
ulators cannot police every decision utility
management makes. Aligning a utility's finan-
cial interest with articulated public policy
objectives is a powerful means of en-
couraging utilities to make decisions in a
manner that is consistent with policy objec-
tives.

This chapter examines mechanisms for re-
covering lost revenues resulting from DSM
investments. The following chapter looks at
options for direct cost recovery and DSM
incentives.

Removing Disincentives

1

HOW LOST REVENUES OCCUR

The traditional regulatory system produces
very powerful incentives for utilities to in-
crease electricity sales and correspondingly
large disincentives to the pursue energy effi-
ciency. On a national average, each addi-
tional kWh a utility sells contributes 5¢ to its
bottom line profit (before income taxes).
Thus, if the current ratesetting process is
viewed as an incentive plan, the "incentive"
or "reward" for each kilowatt hour the utility
sells is a nickel. Likewise, a nickel comes off
a utility's bottom line each time a kilowatt
hour is conserved. To put thé magnitude of
this incentive in perspective, a one percent’
change in a utility's sales has about a 100
basis point impact on its return on equity.

‘The reason for this is that traditional .rate

setting is based on the following formula:

Revenue Requirements = Expenses + (Rate
Base * Rate of Revenue)

The utility’s revenue requirement is the total
dollar amount the utility needs to operate,
including a fair return on shareholders' in- -
vestment. In effect, this is the amount of
money regulators determine the utility needs.
The next step in a rate case is to set rates.
This is done by dividing revenue re-
quirements by sales.

Rates = Revenue Requirement
Sales
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This derives a price per kWh which custom-
ers are charged. Regardless of what level of
revenues the commission decides was
needed, once rates are set, the utility’s actual
revenues are linked to and driven by sales
until the next case. The more sales a utility
makes, the more revenue it receives. Every
lost sale means less revenue.

Profits and revenue, however, are not the
same. Profits are the difference between rev-
enues and costs. Thus to know. how in-

. creased sales affect profits, one needs to

know how increased sales affect costs. The
answer is simple. The only costs that signifi-
cantly increase with increased sales, at least
in the period between rate cases, are fuel and
purchased power costs. In most states, fuel:
and purchased power costs are subject to -
fully reconciled, automatic adjustment
clauses. These adjustment clauses have the
effect of making fuel costs the customer’s,
not the utility’s, responsibility. This means
that higher fuel costs have no impact on util-
ity earnings. '

This concept can be distilled into two formu-
las, one for states with fuel clauses and one
for states without them.

States with fuel clause: Incréased Profit =
Retail Rate - Average Fuel Cost

States without fuel clause: Increased Profit =
Retail Rate - Marginal Fuel Cost

If utilities profit by increasing sales, success-
ful DSM programs that result in a customer
using fewer kWhs cause the utility to lose
profit that it would have otherwise received.
That is hardly an encouragement to do DSM.
Even when DSM is factored into the ex-
pected sales, it is still not in the utility's real
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financial interest to pursue vigorously DSM
programs which decrease customer usage.
These lost revenues inevitably undermine a
commission's best efforts to compel a utility
to use all cost-effective DSM s a viable al-
ternative to new generation.

In 1989, The National Association of Regu-
latory Utility Commissioner ( NARUC)
adopted a resolution that expressly recog-
nized the fact that utilities lose revenues and
profits when they or their customers invest in
cost-effective energy efficiency. (Resolution
is included in the Appendix at the end of the
book.) NARUC's response was simple and
unequivocal — reform regulation so that the
successful implementation of a utility's least-
cost plan is its most profitable course of ac-
tion. In other words, align the utility's finan-
cial interest with the interests of its custom-
ers.

DECOUPLING VS. LOST REVENUES:
REGULATORY CONSIDERATIONS

Lost Base Revenue Adjustments (LRAs) and

- revenue decoupling are the two approaches

generally used to eliminate the disincentives
and address the issue of demand-side profit-
ability. Using a lost base revenue _
adjustment’, one calculates how many dollars.
a utility has lost due to its DSM programs,
then increases revenues by that amount. For
example, suppose a utility has a program to
replace existing electric motors with more

! The phrase lost-base revenues is used to
distinguish fuel revenues from base revenues. Fuel
revenues comprise nearly all of a utility's variable costs.

" In most states, fuel revenues are fully recovered on a

reconciled basis in fuel adjustment factors. Fuel

- Tevenues are not lost as a result of energy efficiency

investnents.
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efficient ones. The utility estimates that its
electricity sales will fall by 100 million kWh
by pursuing this replacement effort. If each
kWh produced 2¢ in revenue net of fuel and
any other variable costs, the utility would
lose $2 million in net revenue to this pro-
gram. Under a LRA approach, this amount
would be subsequently recovered.

A revenue decoupling approach operates dif-
ferently by severing a utility’s allowed reve-
nue from its sales. To do this, the commis-
sion determines during a normal rate case
how much revenue a utility needs to cover its
expenses and sets an electric rate which is
expected to produce that level. Later, per-
“haps at the end of a year, the commission
and the utility see whether, in fact, that reve-
nue has been generated or whether, due to
fluctuations in sales from the expected level,

some greater or lesser amount has been real- -

ized. When the utility has received too little,

the error is corrected through a surcharge. If -

the utility has received too much, the error is
corrected through a rebate.

In principle, both approaches address the
existing disincentive to utility DSM, but in
fact the results from the fwo approaches are
quite different. LRA limits itself to changes
in revenues resulting from specific DSM
measures. The decoupling approach is ap-
 plied to all changes in utility sales and there-
fore removes the utilities' incentive to pro-
mote new sales. LRAs are not capable of
removing existing incentives to increase
sales. - ‘

Because decoupling separates profits from
fluctuating sales levels regardless of the
cause of the changed sales volumes, it ad-
dresses efficiency impacts resulting from all

Removing Disincentives

effects including:

 rate design

all utility-sponsored DSM activities

energy efficiency achieved through stan-

dards and other means

« energy efficiency measures undertaken by
consumers directly, without any utility
involvement. '

»

Thus far, seven states, California, New York,
Washington, Kentucky, Oregon, Montana

- and Maine? have adopted decoupling mecha-

nisms. Other states are now considering de-
coupling mechanisms. In contrast, the appar-
ent simplicity and perceived effectiveness of
the more narrowly circumscribed LRAs has

- -led many more states (including Mas-

sachusetts, Rhode Island, Michigan, Ohio

-and Indiana) to implement LRAs.

* Table 1 summarizes the charactexistics of

each of the approaches.

- 2Maine no longer uses decoupling for reasons
presented later in this paper.
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Table 1. Decoupling v. Lost Revenues

SALES || Removes sales incentive and all DSM Removes some DSM disincentives, does
disincentives not remove sales incentives.
M&E Does not require sophisticated Requires sophisticated measurement and/or
measurement and/or estimation estimation.
Utility does not. profit from DSM which | Utility may profit from DSM which does
does not actually produce savings. not actually produce savings.
SCOPE | Addresses revenues lost due to: Addresses revenues lost due to utility DSM
Rate design = programs only.
All DSM programs
Customer DSM
Efficiency standards
OTHER | Eliminates load forecast gaining. ‘| No direct effect on subsequent rate cases.
Low litigation potential, low admin- Cost recovery uncertainty, litigation prone,
istrative cost. ' high administrative cost.
Reduces-volatility of utility revenue No effect on the volatility of utility
resulti 5. eamings

produces two and a half times the incremen-

Rate Design tal earnings as an off-peak kWh priced at
5¢).

Getting prices "right" is an important ele- A

ment of IRP. Inverted block rates and time- - Utilities have had TOU rates imposed against

of-use (TOU) rates may provide better price. their wills and have experienced large reve-

signals to consumers than declining block or nue and earnings losses. Boston Edison, for

flat rates. But utilities oppose these price example, recently suffered a substantial loss

structures because of the risk that customer of earnings due to the imposition of steeply

response to the price signals will significantly differentiated TOU rates. To a utility rate

reduce utility revenues and earnings. With department, the first priority of "getting

TOU rates, for example, customers respond prices right" is to assure stable revenue

to high on-peak rates by investing more flows. Rates which signal customers to re--

heavily in energy efficiency or shifting elec- duce use during high cost periods jeopardize

tricity use from on-peak to off-peak periods. stable revenues. :

These responses to better price signals result

1in substantially diminished utility earnings ~Decoupling holds utilities harmless from rev-

(for example, an on-peak kWh price of 10¢ enue losses resulting from consumer re-
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sponse to better prices and as a result aids in
the effort to improve pricing. LRAs, on the
other hand, do not address revenue losses
associated with implementation of rate de-
sign changes.

Measurement And Evaluation Issues

Verifying the performance of energy effi- -
ciency investments is as important a respon-
sibility of regulators as verifying power plant
performance. Measurement and program
evaluation techniques for DSM activity have
been steadily improving, but the field is de-
‘veloping,; and many uncertainties persist.

LRAs rely heavily on accurately measuring
the savings actually produced by DSM mea-
sures. In order to estimate lost revenues, one
must first determine how many kilowatt-
hours of energy and kilowatts of peak de-
mand were actually saved. While these sav-
ing estimates are typically made as part of
the ongoing evaluation of DSM programs, a
LRA greatly increases the burden placed on -
measurement because so many additional
dollars depend on the measurement out-
comes. Adding LRAs to program cost can at
very least double and possibly quadruple the
total dollars at risk in measurement (Com-
pare a 2¢ program costs with S¢ of lost reve-
nues.).

Under a LRA regime, DSM savings must be
separately determined for practically every
different rate a utility charges. At a mini-
mum, kWh and kW savings must be sepa-
rately established for each participating cus-
tomer class. In addition, depending on the
utility's rate structure, separate mea-
surements must be made for the TOU peri-
ods, seasons of the year and/or voltage levels
at which customers take service. In other

Removing Disincentives

words, measurement must be expanded dra-
matically from what is required for DSM

_program purposes alone.

Other questions also arise:

* How does one determine the effect of
lost revenues resulting from an industrial
energy efficiency program which, on the
one hand, achieves the desired level of
energy efficiency improvement? On the
other hand, these savings are more than
offset by increased levels of industrial
production now made possible by the
increased competitiveness of the mdus-
trial consumer.

 How much revenue is lost to a DSM pro-
gram when sales exceed forecasted sales
due to weather or other factors?

-« Do LRAs create an incentive to subsidize

customer-initiated DSM so that the utxhty
will be able to recover lost revenues?

While the LRA approach increases the reli'-‘ :
ance on measurement, it presents the utility
with a new set of perverse incentives.: After
all, utility profits will increase under a LRA

. in direct proportion to the measured or esti-
- mated DSM savings, so the goal will be to

maximize the measured savings. But reve-
nues are lost only to the extent savings actu-
ally occur. For the utility, then, the way to
play the LRA game is to maximize mea-
sured savings but not to actually save any-
thing at all. In principle, such abuse can be
policed. In practice, DSM program design
and administration result from a large num-
ber of small decisions which makes regula-
tory oversight difficult. While regulation
does a reasonably good job of reviewing the
once-in-a-decade, multi-billion dollar deci-
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sion, it does an inadequate job of overseeing
the thousands of daily decisions of utility
managers or the tens of thousands of daily
customer contacts.

- Decoupling does not rely upon measurement
of DSM program effectiveness. An effective
DSM program will not result in a loss of
revenues under decoupling.

Scope Of DSM Programs

Decoupling also addresses efficiency gains
from the full array of utility-sponsored DSM

programs. Energy savings from some utility

DSM programs, such as educational pro-
grams stressing the importance of energy
efficiency are, for practical purposes, difficult
or impossible to quantify. Because LRAs are
limited to measured energy efficiency
improvements, they offer no incentives to
provide these programs.

More importantly, customers may undertake
energy efficiency directly or energy efficiency
may result from legislation adopted at the
state or federal level. Efficiency improve-
ments originating from activities such as
these are automatically covered by de- . .-
coupling. Because LRAs are limited to quan-
tifiable, utility-sponsored DSM programs, -
they do not address these types of activities.

The implications of the limited scope of
LRAs are wide ranging. A wide array of effi-
ciency opportunities can be achieved in a
very cost-effective manner through efficiency
standards, improved customer education and
development of energy efficiency infrastruc-
tures. In the absence of decoupling, the im-
plementation of energy efficiency in any of
these arenas penalizes the utilities. As a re-
sult, utilities will frequently oppose legisla-

p. 54

tion and other activities aimed at sub-
stantially improving the energy efficiency of
their customers.

Decoupling is important even if one believes
that utility investment in DSM should be

limited by the no-losers test or that utility-

sponsored DSM is an interim step along the
way to an effective and fully competitive
energy efficiency market. Improved informa-
tion, capital availability and better marketing
approaches may lead to an expansion of en-
ergy service companies displacing or at least
reducing the need for utility involvement.
But the transition to a more competitive

market will be impeded by a conflict between

utility interests and the interests of the
would-be competitors. Without decoupling,

the success of energy service providers hurts

the utility. Will utilities want to help create
an energy efficiency industry if that in-
dustries’ success is adverse to the utilities’
interests? LRAs, because they are limited to
utility-sponsored DSM, do not address en-
ergy efficiency implemented by private ven-
dors. ~ :

Other Attributes

Controversy In Rate Cases
One of the more controversial questions
raised during traditional rate cases in juris-

dictions which use future test years or an

historical test year with an attrition adjust-
ment is: What level of utility sales is fore-
casted during the year the new rates will be
in effect? Because lower loads mean higher
prices and higher loads mean lower prices,
typically, utilities will argue that sales are
growing slowly, if at all, and rates must be
raised to provide additional revenues. Rate-
payer representatives counter this by arguing
that sales will increase sharply and therefore,
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the rate increase can be reduced or elimi-
nated because the new sales will provide
ample, additional revenue.

Depending on how it is implemented, de-
coupling can reduce or eliminate these load
forecasting controversies. If the total reve-
nue level is set directly, as in the California
ERAM approach, load forecasting debates
become largely irrelevant because any errors
are trued up the next year. If a revenue level-
per-customer approach to decoupling is-
used, then the controversy shifts from fore-
casting energy sales to forecasting the num-
ber of customers. Since forecasting energy .
sales is often a matter of forecasting both the
use-per-customer and the number of custom-
ers, decoupling is likely to reduce, but not
eliminate, controversy over forecasting. .

LRAs, on the other hand; will increase the
level of controversy. The LRA approach
does nothing to the forecasting controversy
except to introduce a new round of litigation
over the kWh savings of the DSM projects.

Cost Recovery/Litigation/Administrative
Cost

The complexity of measurement and evalua-

tion and the need to address new policy is-
sues raised by LRAs may lead to litigation

- and related high administrative costs. This

‘increased uncertainty and risk of DSM cost
(lost revenue) recovery may make DSM a
less attractive resource.

Decoupling imposes administrative costs and
risks at the outset but, once implemented,
decoupling mechanisms are generally easy to
administer, and cost recovery is very predict-
able.

- Removing Disincentives

Revenue Volatility

Under traditional regulation, a utility's reve-
nue fluctuates roughly in proportion to its
sales. Anything that affects sales — weather,
economic cycles, appliance efficiency stan-
dards or DSM programs — will simul-
taneously affect revenue. An LRA approach
will, if it works well, restore revenue lost to
DSM programs but will not reduce earnings

- volatility. A decoupling approach, because it

is more comprehensive, reduces the volatility
in utility revenues. This may result in lower
capital costs to utility customers.

DECOUPLING AS THE FAVORED
ALTERNATIVE ' '

For the reasons presented above, decoupling
does a better job than the LRA approach in

addressing some of the frailties of traditional
utility regulation. It is not, however, a pana-

. cea. By its nature, decoupling removes an

existing disincentive to least-cost planning. It -
does not take the next step and provide a
positive incentive for good planning. In addi-
tion, decoupling only focuses on the short-
term (between rate use) disincentive.

But decoupling does provides a relatively
simple mechanism to remove a variety of
short-term, perverse incentives which prevail
in the existing regulatory structure. LRAs,
on the other hand, are much more limited in
scope, cumbersome in application and open
to abuse.

DECOUPLING: ADDRESSING RISKS
AND PRICE VOLATILITY ISSUES'

Assuming, then, that decoupling is the pre-

ferred regulatory reform to support DSM,
there remain a number of concerns which are
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often raised. These fall into three general
categories:’

1. Decoupling shifts weather and business
cycle risks from the utility to customers.

2. The potential price changes resulting
from decoupling are too great.*

3. Decoupling removes a utility's incentive
to promote the economic development of
its service area and/or to attract new cus-
tomers.

The remainder of this chapter looks at these
concerns and addresses a number of related -
questions as well. These include:

* Does decoupling shift risks?
 Is a shift in risk desirable if consumers
are compensated for it?

« Isit necessary that decoupling shift nsks?-

+ What options are available to modify de-
coupling plans to shift less risk?

» What effect does decoupling have upon a
utility's incentives to attract new custom-
ers or keep existing customers?

3 Some utilities have been concerned that if
they are owed a significant amount of money as a result
of decoupling, regulators will refuse to provide it.
These risks are not discussed in this chapter. However,
the concern provides another reason to minimize any
deferred balances. '

* The term "price” is used in the context of
price volatility. When discussing volatility, both the
total price (bill) for electric service and the rate paid
per kWh or per kW are relevant. Decoupling affects
bills and prices equally. However, where decoupling is
effective at encouraging good IRP, the overall result
will reduce electric bills as supply sources are replaced
with less expensive DSM. On the other hand, with
good IRP electricity rates may rise as the utility's
revenue requirement is spread over fewer kWh sales.
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Shifts In Risks

While the existing decoupling mechanisms

shift weather and economic risks from the u-
tility to customers, this is not necessarily un-
desirable. Both weather and business cycles
cause sales, and hence revenue and earning
levels, to fluctuate. This earning volatility in
turn is one of the factors that determines a u-
tility's cost of capital®. The more volatile au-
tility's earnings, the higher its cost of capital.

Because utility rates include a rate-of-return
based on the company's cost of capital, cus-
tomers of utilities without decoupling mech-
anisms pay for increased utility volatility

. through higher, although more stable, elec-

tricity prices.

Thus, the question is not who pays but how
the payments are made. Do customers take -
the weather risk in the form of a small
amount of price volatility or in the form of

_higher utility rates of return?

Framework For Assessing Volatility

Price volatility can cause problems for cus-
tomers. For residential and commercial cus-
tomers, the unpredictability of electricity bills
generally cause concemn. For others, particu-

. larly for manufacturers, the volatility in elec-

tric rates can make production decisions
more difficult. But while a particular de-
coupling mechanism may produce some vol-
atility, it will also have beneficial effects,
such as lower overall resource costs and
lower cost of capital to the utility.

3 More formally, where a utility's earnings are
relatively volatile, its common stock price will
generally be lower and more volatile. The standard
methods of setting a utility's allowed cost of capital rely
heavily on the market performance of the utility's
common stock.
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The decision of whether to shift some, all or
none of the weather- or business-cycle risks
is a judgment each commission should ad-
dress in an orderly, and thoughtful manner
using the following framework:

1. Answer the primary question: Should
profits and sales should be coupled?

2. Analyze a simple decoupling mechanism
which allows risks to be shifted.

3. Assess the maximum, annual price

- change, with weather-business cycle vol-
atility shifted to customers.

4. If the maximum price change is too great,
consider simple methods to reduce vola-

- tility, including adjustments that shift only

part of the weather or business cycle
risks. ‘

Taking into account the effectiveness of vari-
ous options and beginning with the simplest
measures first, possible modifications to the
decoupling mechanisms should be analyzed
in the following sequence:-

1. Two year averaging of decoupling accru-
al .
2. Weather adjustments
3. Economic adjustments

a. | Customer growth

b.| General business adjustments

c.| Adjustments based on one or a few
key industries

After each step, but particularly after the
first, 2 commission should assess the remain-
ing price volatility. Because each adjustment
adds to the complexity of the mechanism,
modifications should only be made in those
cases where the commission believes the
remaining price volatility is too great.

‘ RemoLiing Disincentives

State Regulatory Responses To Shifting
Risks

Decoupling plans in Washington, Maine,

New York and California shift weather and
to varying degrees economic risks away from
the utility to customers. The shift in risk was
a deliberate decision on the part of regula-
tors. For example, the Washington Commis-
sion stated:

Commission staff and WICFUR both accu-
rately note that the decoupling mechanism is
broad; it not only insulates the company
Jrom deviations in sales caused by conserva-
tion efforts, but also from deviations in sales
caused by other factors, for example, tem-
perature and customer-initiated conserva-
tion. The Commission views this as a virtue,
not a drawback, of the decoupling mecha-
nism.%

Similarly, the Maine Commission stated:

-Under existing rate of return regulation,
risks faced by the utility such as variation in

- - profit due to weather or economic cycles are

reflected in the utility's cost of capital. If the
utility is no longer subject to profit variation
due to weather and economic cycles, the
cost of capital should be less.

Since weather and the economy are not
within the control of the utility, there are
practical limits to the amount of efficiencies
that can be squeezed out by the utility in
response to these factors. For these reasons,
requiring the utilities to remain exposed to

. these risks does not really save the ratepayer

any money in either capital costs or sig-

6 Docket Nos. UE-901183-T and UE
901184-P, April 1, 1991. , i
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nificant management efficiencies. The issue
is who pays for the costs of these risks.”

These decisions are based on two factors.
First, no important regulatory purpose is
served by placing these risks on the utility.
Risk should be thought of as a finite re-
source. There are limits to the amount of risk
regulators should place on utilities. Does it
make sense to place weather risks on the
utility even though it has no ability to change
the weather and usually only a limited capa-
bility to respond to its effects? Would it be
better to put utilities at risk for the conse-
quences of their own actions, for example,
power plant performance, purchased power

- practices, customer service or other areas -
where increased exposure to risk may pro-
duce better performance?

Second, customers can expect lower costs if
they accept the risks of revenue volatility.

- For example, data for Central Maine Power
Company (CMP) suggested that shifting
weather and economic risks to customers
produces price increases or decreases which
could run as high as two to three percent in a
year with extreme conditions. Meanwhile,
one analyst estimates that CMP's reduced
earnings volatility has lowered the utility's
cost of equity capital by 100 basis points.®
This translates into a permanent price de-
crease of about one percent.

Arguments For Maintaining The Status
Quo

Still, several arguments have been advanced
in support of leaving the current level of

7 Docket No. 90-085, May 7, 1991.

¥ Direct testimony of Steven Hill in Docket
No. 90-085.
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weather and economic risks with the utility.
These are:

« The status quo should be maintained for
its own sake. This reduces the need for
rate changes, particularly increases,
which will not be well received by cus-
tomers.

 Utilities may not control the weather or
the economy, but they do have some con-
trol over the effect of both on their sales

.and revenues. For example, a utility

could intensify its marketing in sectors
which are relatively insensitive to weather.
and economic conditions but not encour-
age sales in more risky sectors.’

* Customers are particularly ill-equipped to
shoulder more economic risks, beyond
those to which they are already subject.
Residential customers, for instance, al-
ready risk lower incomes or unemploy-
ment while most business customers see
their own earnings rise and fall with the
economy. Decoupling further increases
customer exposure to risks.

Each of these points is valid, though their
importance varies considerably from state to
state and from utility to utility. This suggests
a need for a careful utility-specific assess-
ment of price volatility. -

Quantifying Price Swings

The presence of potential price volatility
depends on many factors; including the char-
acteristics of a utility's customer base, the

¥ While this discussion is, in theory, correct,
utilities do not appear to discourage new sales in risky
markets. :
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Figure 1

Changes in Average Retail Rates
With and Without ERAM |

For Pacific Gas & Electric Co.

30

25 ;
20 Ak
15 i‘/ \

Annual Percent Change

o \ ¢ e

5 L ‘§“\ / & L 4

10 [ L ! ) 1 ""'y.-'": I ] ! i 1 '
83 8 85 8 87 8 8 90 91 92 93

——

Rates w/ ERAM Rates w/o ERAM

e fporana

degree of weather and business cycle fluctua .
tion and the utility's rate design. Some utili

. ties will be more sensitive to changes in wea
ther or economic conditions than others.
‘Quantifying the maximum price swings that a
particular decoupling plan will produceis a
simple task that should be performed.

A study of the historical price volatility in
California’s ten-year ERAM history (Eto
1994) is of particular interest. Figure 1 be
low shows the impact of decoupling on
prices for Pacific Gas & Electric Company
from 1983 through 1993. Although de .
coupling created small price changes (the
average being one tenth of percent), the net
effect was a reduction in price volatility.

- Removing Disincentives

Historical data comparing sales, weather and
economic conditions can reveal the maxi-
mum and average amount of volatility. Alter-
natively, most utilities use short-term sales
forecasting models which explicitly adjust for
weather and economic conditions. The fore-
casting equations provide a direct measure of -
potential price volatility. Whatever method is
used, the maximum exposure should be iden-
tified. If the maximum exposure is accept-
able, it is unnecessary to make any special

. effort to adjust the decoupling mechanism.

Mechanisms For Sharing Risk

After looking at the likely range of price

swings which could occur under decoupling,

the next step is to compare these to the price
- swings that would result under traditional
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regulation. For example, decoupling will
generally result in symmetric price changes
due to economic cycles. Expansionary peri-
ods produce a rebate; recessions produce a
surcharge. Under traditional regulation, these
cycles influence the timing of rate cases. A
recession, for example, is likely to induce a
rate case. Economic expansion, on the other
hand, directly benefits customers under tradi-
tional regulation only if the commission initi-
_ates a rate decrease. Such a decrease or re-
bate occurs automatically with decoupling.

Price

If a commission concludes that the maximum
price swings are still too great, the following
adjustments can be made. -

A simple first step to take is to reflect accru-
als in rates based on a two-year rolling aver-
age. This reduces volatility by averaging pe-
riods of over- and under-collection without
violating current accounting rules'®. The time
period can be extended beyond two years if
the utility and regulators are willing to fore-
go the benefits of reporting revenues, and
hence earnings, in a fashion that is consistent
with a decoupling plan. Under current ac-
counting rules, utilities receiving (or refund- -
ing) a shortfall (surplus) in revenues within a
two-year period are allowed to reflect that .
revenue in earnings immediately. But under
SEC rules, if the recovery of revenue
undercollection/overcollection takes more
than two years, the revenue must be booked

- according to when it is received, not when it
is accrued. This means that if sales are low in
a given year, earnings will also be low,

' Under current accounting rules, where a
utility will receive (or refund) a shortfall (surplus) in
revenues within two years, it is allowed to reflect that
revenue in earmnings immediately.
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though earnings will be higher at some future
time when the cash is received.

If, after multi-year averagmg, regulators still
believe that the level of price volatlhty is too
great, they should consider the next two
adjustments.

» Every six months adjust rates to reflect
the prior six months of accruals, amor-
tized over the next 18 months. Once this
approach has been in place for a while,
rates will reflect the four most recent six-
month periods.

« Adjust rates annually, with each year's
activity collected or recovered over the
following 12 months. Where rate change
becomes too large, lengthen the period
using a first-in-first-out (FIFO) account-
ing approach. The effect of FIFO is to
treat each dollar received as offsetting the
oldest dollar in the deferred revenue ac-
count. This extends the averaging period
to the maximum extent without violating
the accounting rules.

Weather

Without decoupling, weather-related nsks
fall on the company. When the weather is
mild, sales and earnings are low and vice
versa. With decoupling, weather-related risks
are shifted from the company to the custom-
ers, which trades earnings volatility for price
volatility. It is possible to develop a fairly
simple weather-adjusted decoupling mecha-
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The Mechanics of Weather and
Economic Adjustments

It is quite simple to modify a decoupling
mechanism to remove the effects of weather
and/or the economy on sales. Decoupling
mechanisms operate by allowing a utility to
book and ultimately collect deferred revenues
where '

Deferred Revenues = Allowed Revenues -
Actual Revenues

Two options are available to remove weather
and/or economic effect on profit. They differ
in form, not substance.

Adjusted Actual Revenues

Where Adjusted Actual Revenues are the:
revenues which would have been collected if

weather and/or the economy had been
normal. ' -

2. Deferred Revenues = Adjusted Allowed
- Revenues - Actual Revenues ' '

Where Adjusted Allowed Revenues are the
revenues which would have been allowed if
the actual weather and/or the economy had

been used instead of normal. - '

“nism that shifts all or part of the weather-
related risk back to the company.

For example, weather normalization tech-
niques are already familiar to many regula-
tors. Where regulators, utilities and other
parties have developed acceptable weather

Removing Disincentives

1. Deferred Revenues = Allowed Revenues -

normalization methods, the same techniques
can be used to "normalize" actual revenues.
Price changes occur under decoupling when
there is a difference between actual and al-
lowed revenues. Weather norinalizing actual
revenues eliminates differences between ac-
tual and allowed revenues caused by wea-
ther. In this fashion, it is possible to develop
a decoupling plan that assigns weather-re-
lated risks to the utility.

Simpler methods are available for states that
have not developed agreed upon weather
normalization procedures. For example, a
utility might estimate that each additional
degree day results in 100 megawatt hours of
added sales. Other parties might differ with

this estimate. The range is likely somewhere

between 80 and 120 megawatt hours of sales
for each additional degree day. To get the
exact number might prove to be difficult and
contentious. A precise derivation of weather
impacts would also needlessly complicate
what could and should remain a simple pro-
cess. :

The controversy associated with trying to
obtain a precise estimate can be avoided by
realizing that it is not necessary to shift 100
percent of the weather-related risk back to
the company to address price volatility con-
cerns. Regulators might reasonably decide to
implement a weather adjustment that is based
on, say, 50 megawatt hours per degree day.-
In this fashion about half of the weather-re-
lated nisk is shifted from customers back to
the company. The purpose of the adjustment
is to reduce price volatility to an acceptable
level, not to obtain some scientific correla-
tion between degree-days and electricity
sales.
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Economy

Under traditional regulation, a utility's earn-
ings are also at risk if economic conditions
cause sales to change. Under an Energy Rate
Adjustment Mechanism (ERAM) style
decoupling mechanism, such as that used in
California and New York, this risk is fully
shifted to customers.

- The revenue-per-customer (RPC) decoupling
mechanism used in Washington inherently
shifts some, but not all, of the economic risks
to customers. With RPC decoupling, rates
are set in the traditional fashion, but the rev-
enue the utility gets to keep is determined by
the number of customers. Revenue require-
ments are divided by the amount of custom-
ers in a given test year to set an allowed RPC
amount. This amount is then multiplied by
the number of customers the utility actually
served in the rate period to determine the
total revenue the utility is allowed to keep.
The difference between the revenue the util-
ity is allowed to keep, and the revenue the
utility received is reconciled, then rolled into
rates for the next period. This-reconciliation
can be positive or negative and is equally
likely to be either if the customer calculation
and count has been done fairly.

When RPC is employed, not all of the eco-
nomic risks are shifted because customer
growth, like sales growth, is influenced by
economic conditions. It is likely that custom-
er growth is less susceptible to economic
changes than sales growth, and hence only a
portion of the economic-related risk would
be shifted to customers.

The degree of the risk shifted depends in part
on how customers are counted. For example,
one result of a poor economy is that vacancy
rates, both residential and commercial, tend
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to increase. This means that many houses
may be vacant and commercial space not
actively occupied. Under the way utilities in
Washington count customers, these vacant
buildings count as customers unless they
disconnect from the grid and terminate ser-
vice. In most situations the buildings remain
connected so lights can be turned on when a
real estate broker shows the property orto
keep pipes from freezing.!!

An alternative approach normalizes for gen- .
eral economic conditions in much the same
manner as for weather.. One important deter-
minant of a utility's sales forecast, particu-
larly its near-term sales forecast, is the level
of economic activity in the service area. The
utility might believe that each one percent
change in gross state product results in-a
100,000 megawatt-hour change in sales.
Again, other parties might differ and provide
a range around this estimate. But if a com-
mission wants to limit price volatility, it
could adopt a simple economic adjustment
similar in approach to the weather adjust-
ment described earlier. A third alternative
might be developed if a utility's service area
were heavily dependent on one, or a few,
major industries. Here, the adjustment would -

111t appears that during the recent and
ongoing recession in the Northeast CMP has experi- -
enced a substantial net increase in these "zero-use

‘customers." They can be identified from bill frequency

data.

If regulators wished to reduce the potential for price
changes by shifting more of the economic-related risks
to the utility than is currently the case, it could require
that the definition of customers be changed so that
zero-use customers, i.e. customers with between zero
and 100 kilowatt hours per month, are not counted as
customers.
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be developed based on some measure of the
" economic activity of those industries.

Weather, The Economy And Loads

Load forecasters have long been aware of
the effect of weather and the economy on

electricity sales. Reviewing load forecasts is

a convenient way to analyze the sensitivity of
a given utility’s sales to weather and the
economy. One utility, when undertaking its
short-term load forecast, uses a statistical
(econometric) approach to estimate revenue-
per-customer for both residential and com-
mercial customers. For residential customers,
it finds several statistically valid predictors —
per capita incomes, the penetration of elec-
tric space heat, heating degree days, the
price of electricity and historic usage levels.
The resulting forecasting equation shows
that the addition of 100 heating degree days
above normal causes use-per-residential-cus-
tomer to rise by about 35 kWh. If there are
500,000 customers, this translates into
17,500 mWh. The forecast for the industrial

“and commercial sectors provides similar in-
formation on weather for those sectors.
(Typically, there is no relationship between
industrial sales and the weather.)

The impact of economic activity can also be
obtained from econometric forecasts. For the
same utility, the equation shows that each
one percent increase in per capita income
causes use-per-residential customer to rise
by two tenths of one percent. Identifying the
impact of abnormal economic conditions,
however, is more-complicated than the
weather adjustment because normal or ex-
pected economic conditions are harder to
define. Forecasting expected economic con-
ditions is an ordinary part of the ratesetting
process in states using future-test-year ap-

Removing Disincentives

proaches, but it may be entirely absent in
historical test year states.

Once the effects of weather and the economy
on sales are established, a final step analyzes
for the effect of these sales variations on

- utility profits. The effect of sales variation on

utility revenue can be developed using a con-
ventional utility revenue model. The effect of
sales variations on costs are developed using
the same approach to marginal (or variable)
costs used elsewhere in the decouplmg ad-
justment.

Utility's Incentives To Promote Desirable
Sales '

Another concern suggests that decoupling
might diminish a utility's incentive to make .
.economically efficient sales of electricity.
The concern is that the current incentive to -
sell more electricity should not be removed

‘because some of the sales may be desirable.

A related issue is that decoupling may
eliminate the utility's incentive to engage in
economic development activities. With re-
spect to the latter concern, the design of the
decoupling plan will dictate the extent to

which the short-term incentive to promote - -

economic development is reduced. For ex-
ample, the revenue-per-customer approach
can continue to reward economic develop-
ment activities, especially if new customers
are hlghly efficient. The ERAM-type mecha-
nism in use in California and New York can
also be adjusted to take account of new cus-
tomer additions.

The next question to consider is whether
economical sales can be promoted in the
absence of decoupling. One of the primary,
albeit not the only, that traditional regulation
provides strong incentives to increase sales,
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is that short-term profits are associated with
increased sales.!? The incentive is entirely
blind to whether the additional sales are eco-
nomically efficient or inefficient. All sales
add to profit. All conservation hurts profits.
Decoupling, on the other hand, is sales neu-
tral. Neither additional sales nor additional
conservation affect the utility's income.

The short-term profit incentive is not the
only incentive utilities face. Utilities generally
believe it is in their interest to have low rates,
a high market share and a strong, economi-
cally healthy service territory. Each of these
goals is furthered when a utility pursues eco-
nomically efficient new sales.'® The incentive
effects of any single program cannot be
viewed in isolation.

The choice, then, is between the traditional
system with its serious, perverse incentives
versus efficiency and decoupling which sup-

. port incentives operate in the right direction.

Commissions believing that additional incen-
tives are necessary for economically efficient
new sales (or, for that mattes, for cost-effec-
tive DSM or for low-cost power generation),
can design structured and targeted incentive
‘mechanisms. When this has been done, regu-
lators have been careful to construct DSM
incentive plans that reward utilities that do a

: 12 The incentive is short -term for two
reasons. First, in the short-term, utilities typically have
‘adequate capacity available to meet additional demands

so that rates, for the most part, exceed short-term

- marginal costs. This may not be true in the long run as
new capacity costs force marginal costs higher. Second,
utilities only receive additional profits until the next ~
rate case.

' The utilities that have instituted decoupling

appear to be no less vigorous in their desire to have
new businesses locate in their service territory.
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good job of acquiring cost-effective DSM
and penalize utilities that acquire too little
cost-effective DSM or any amount of non-
cost-effective DSM. Rejecting decoupling
leaves the utility with the traditional incen-
tive to increase all sales indiscriminately,

without regard to their economic effects.

What Happened To The Maine
Decoupling Experiment?

It should be noted, that very recently the
Maine decoupling experiment came to a
close. Initially, it was adopted as a three year
experiment and for all practical purposes, it
had run its course. Two factors were central
to the program expiration.

First, after decoupling was put into place,
CMP filed for increased rates, in large part
because sales were low. Shortly thereafter,
CMP petitioned to the PUC to withdraw the
requested rate increase. The commission

‘agreed. At the time, both parties were aware

that the effect of the withdrawal was to use
the decoupling mechanisms for an un-
intended purpose — rate deferral. The result
was that the deferred balances became quite
large. The large balances, in turn, became
troublesome politically.

When decoupling was allowed to expire, the
Maine PUC expressed interest in developing
a broad-based incentive regulation approach
and directed CMP and other parties to at-
tempt to develop a proposal. As part of this
process, the parties will consider what ap-
proach to the lost revenue issue should be
adopted.

The Regulatory Assistance Project



DSM Potential

One of the main contributions of IRP has
been its ability to evaluate supply- and
demand-side resources on an equal footing.
Toward this end, a principal goal of IRP is to
identify and pursue those demand-side man-

agement (DSM) opportunities that can meet.

customers needs at a cost that is lower than
other resources. But adding DSM to the list
of available resources is, for some, a major
step. For many, DSM is a novel, and in some
respects, an alien concept.

This chapter addresses the concerns of skep-
tics by outlining, in broad terms, the poten-
tial of DSM as a low cost resource. It is not
intended to propose which DSM measures
should be undertaken by a particular utility.
Rather its aim is to illustrate the large role
DSM can have in resource planning and why
a focused and careful attempt to seek out
and acquire cost-effective DSM is a worth-
while effort for utilities and ratepayers. This
chapter first looks at the size of the DSM

resource, addresses the question of why mar- |

ket forces have not been able to capture this
potential and looks at utilities that have suc-
cessfully obtained cost-effective DSM re-
sources.

WHAT IS THE DSM POTENTIAL?

The utility industry and energy efficiency
advocates surprisingly agree that DSM, con-
servation and load management could meet a
major portion of electricity needs. The Elec-
tric Power Research Institute (EPRI), the
research and development wing of the elec-
tric utility industry, issued a report (EPRI

DSM Potential

| 1990) quantifying the technical potential of

DSM.in the U.S.!

The study looked at potential savings from

all major customer groups (residential, com-
mercial and industrial) and concluded that in
the absence of conservation measures, elec-
tricity demand would increase at about two
percent per year. The study showed that
even with pessimistic assumptions of MTP,
the growth in electricity demand could be
entirely eliminated. More aggressive assump-
tions of DSM potential yielded demand re-
ductions of two percent per year over the
study period. This is a 24 percent savingsin

- electricity consumption by 2000 using the

low conservation level scenario, and a 44 -
percent savings using the high conservation
level scenario (See Figure 1). Savings of
these magnitudes are equivalent to the out-

- !The study first estimated how muchi U.S.
demand for energy would grow between 1987 and
2000. 1t then calculated the extent to which usage
would be reduced if the "maximum technical potential”
(MTP) for energy efficiency were achieved. In
estimating MTP, the study assumed that the most
efficient conservation measures commercially available
in 1987 would be installed by 2000. MTP in this case
was not limited to cost-effective measures but included
all measures that were available 1987. On the other
hand, the study made no allowance for new, more
efficient measures becoming available after 1987. It is
possible that these two study limitations offset one
another, but in any case the results of the study provide
a rough estimate of DSM potential.
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Figure 1

Energy Efficiency Potential
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put of between 100 and 200 of the largest
nuclear or coal-fired power plants in the
country.? '

- The location of these savings is also of inter-
est. Figure 2a shows a very similar savings
potential for all customer classes. This is
important because if conservation programs
are distributed equally among customers and
customer classes, equity concerns about the
effects of conservation on non-participants
are not as important. Figures 2b through 2d

also indicate that savings are greatest in three

areas: lighting, space conditioning (heating,
ventilation, and cooling) and, for the indus-
tral sector, motor drives.

? The EPRI savings estimates are 800 to v
1,436 billion kWh annually. The output of a large plant
is assumed to be seven billion kWh per year (one
million kW capacity operating 80 percent of the time).

While this study suggests an enormous tech-
riical potential for DSM, there remains a
question of how much of it is cost effective.
To consider this question, EPRI teamed up
with an unlikely collaborator — Amory Lov-
ins of the Rocky Mountain Institute (RMI).

Lovins is undoubtedly the world’s most out-
spoken advocate of energy efficiency. Ina
now famous Scientific American article
(Fickett 1990), the team of researchers
posed the question: At different price levels,
how much conservation can be expected to
occur? Even though consensus was not
reached between the two parties regarding

the maximum amount of energy savings that

could be realistically realized, they did agree
that there was a large amount of savings at
4¢ per kWh or less.

EPRI found that there was enough conserva-
tion available at 4¢ per kWh or less to re-
duce energy use by almost 30 percent.
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RMI was more optimistic and found that
there could be a 70 percent cut in electrical
consumption using the same 4¢ cut off for
the cost of conservation. What-is most re-
markable though is not the differences be-

- tween the two projections but the similari-
ties. Both EPRI and RMI recognized that
savings in at least the 30 percent range were
available at or below typical costs for new
supply resources. To begin to tap a signifi-
cant portion of this potential, -attention is
best focused where all parties agree that sav-
ings can be achieved. There will be time to
argue at a later date whether even more po-
tential is available. The lesson for now is to
realize that there is a great deal of unrealized
and cheap conservation potential that is wait-
ing to be tapped.

WHY THE MARKET HAS LEFT
COST-EFFECTIVE DSM POTENTIAL
UNTAPPED '

The market economy generally does a good
job of using prices to induce consumers to

make reasonable choices. Why then does the

market for electricity leave a substantial a-
mount of cost-effective conservation po-
_tential untapped? The answer lies in many

places. '

Electric Rates Do Not Reflect Costs

Electric rates are administratively set by pub-
lic utility commissions, not by market forces.
This is a major reason why electric rates do
not track the marginal costs of producing
electricity. Only when the price of a product
is set reasonably close to the marginal cost
are customers able to make good, economic
decisions. '
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There are a number of reasons why electric
rates reflect costs poorly. First, rates set by
commissions allow utilities an adequate level
of profit but not the higher level of profit

that would presumably occur without regula-.
tion. For some utilities, this results in rates
being set below marginal costs. Conse-
quently, customers are not given good price
cues and do not make optimal choices.?

Even if the overall level of rates is reason-
able, typical electric rates often do not match
costs very closely. For example, relatively
few customers pay higher rates for more
expensive on-peak service even though the -
cost to the utility of providing this service is
frequently substantially higher than the aver-
age cost.

Utilities And Customers Use Different
Decision-Making Criteria

Most utilities have access to large amounts .
of low-cost capital. Typically, a utility will
invest in a plant that will earn an overall re-
turn of] perhaps, 10 to 12 percent. Another

“way of saying this is that utilities generally

will invest in a long-lived — say 20 year —
asset so long as it has a nine year payback
(i.e. the annual operating cost savings are at |
least one-ninth the amount of the utility's
investment).

- Customers generally require a much faster

payback period. Many utilities have found
that unless an energy efficiency investment
offers a payback of around two years, cus-
tomers will not make the investment. As

3 This problem was probably more important
ten years ago, when high fuel prices resulted in high

marginal costs than it is today.
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Tablel shows, this means customers require purchase decisions. Customers, with very

a much higher rate of return than utilities in few exceptions, have no direct use for it.
order to invest in conservation. This lower Instead, they want warm (or cool) buildings,
investment threshold for utilities means that light to read by, unspoiled milk and for busi-

~ there are many investments which are cost ness customers, production of their own out- -
effective for utilities but not for customers. put.
The Nature Of Electricity Purchase In this sense, electricity is a little like gaso-
Decisions line. But with gas, the link between the deci-

sion to drive and the cost to the customer is

Electricity is an unusual product and one "easy to follow. Consumers generally know

about which it is difficult to make rational

Table 1: Implicit Real Discount Rates (Plunkett 1988)

Payback B ' Investment Lifetime (Y)

2

-2,
-

5

6

7

3 4.7 99 118 126 129
9 22 18 99 108 112
10 0 6 83 93 99
12 31 58 71 7.7
15 0 3.1 46 5.5
20 ‘ 0 1.9 3

Shaded area = Customer cost of capital; Bold figures = Utility cost of capital
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what a gallon of gasoline is and that their car
can go 20 miles for every gallon.

The link between electricity use and cost is
not as obvious. Consumers generally do not
know what a kWh is, how much one costs or
how many their refrigerator needs to
operate. The additional usage from deciding
to turn on an extra light today will not show
.up on a bill for weeks, long after the decision
to use the light is forgotten. Worse still, the
effect of flicking the light switch will be ag-
gregated into a bill that includes every other
decision made by the household during the
month (including a five-year-old's non-deci-
sion about a snack after staring into an open
refrigerator for 30 minutes). The point is, it

. is difficult for customers to understand their
electricity purchase decisions as clearly as -
they do most other purchase decisions. For
these reasons, customers often have onlya
poor idea as to how miuch electricity each of
their end uses require. This makes rational -
purchase decisions difficult. '

Lack Of Sophisticated Knowledge

For utilities, buying a new resource requires
a very sophisticated analysis conducted by
well-trained personnel. Decisions are reached
after comparing the capital and operating
costs of a number of alternatives, often tak-
ing into account several forecasts of future
fuel prices, load growth, interest rates and
other variables. In principle, customers
should also compare the future costs of vari-
ous alternatives. In fact, customers seldom
have the tools or skills'to do this. The typical
homeowner or owner of a small commercial
business is rarely in a position to make
equipment purchase decisions today that take
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long-term implications of energy costs into
consideration.

Energy-Efficient Products Are Often Not
Readily Available '

Even when customers want energy-efficient
products, they are often unable to find them.
In some cases, stores do not stock them. In
other situations, designers and contractors
are unfamiliar with efficient options and pre-
fer to stick with products they have sold in
the past.

Tenant Issues
Tenant-occupied businesses and residences

are often much less energy efficient than
other buildings. While the landlord makes the

- -decisions involving capital expenditures, it is

the tenant who pays the electric bill. This

- - gives the landlord little incentive to choose

efficient equipment since he or she is not
paying the electric bill. In cases where the
tenant has the option of installing efficient
equipment, there is often little reason to do
so since a higher capital investment may not
be worth the associated energy savings. This

- is particularly true of tenants who frequently

move.

The problem of energy inefficiency in tenant-
occupied buildings was reported in an article
in Energy User News (Hines 1990). As sum-
marized in Figure 3, the tenant-occupied
commercial buildings in the study were se-
veral times less likely to have high efficiency

measures.
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Figure 3 Percent of new D.C. commercial buildings with various energy-efficiency
measures, by building efficiency

Percent of new commercial buildings

100%

Owner occupie

80% |-

60%
40%
20%
0% I . =
Hi-eff lamps Hi-eff motors
Task lighting

Tenant occupied

Low-E glazing

EMS Hi-eff chillers
Percentages of new commercial buildings in Washington D.C.
with various energy-efficiency measures, by building occupancy -
(Hines 1990).

ARE UTILITIES ABLE TO GET DSM
IN A COST-EFFECTIVE MANNER?

Program evaluations have been conducted
for individual DSM programs since the early
1980s. Although initial results sometimes
showed evaluated savings to be lower than
the original planning estimates, most pro- .
grams were, nevertheless, cost effective.

In recent years, with the advent of DSM per
formance incentives for utilities, greater at
tention has been placed on evaluation meth
ods. This is especially true in states such as
Massachusetts, New York and California,
where there has been a sizeable commitment
to DSM.

DSM Potential

Some preliminary results summarizing eval
uations of programs operated during 1990-
1992 by the Massachusetts Electric Com
pany are shown in Table 2.*

These results illustrate that utilities are get
ting the low-cost energy resource that they
had banked on receiving and demonstrate
that utility commitment to DSM is very
worthwhlle

4 This preliminary summary information was
provided by Susan Coakley immediately prior to
publication of this workbook. A full report is expected
by early summer 1994.
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Table 2: Summary of Massachusetts DSM

achieve savings of 6.4 percent of sales from
the year 2000. Similar figures for the western
states (California, Nevada, Arizona and Ha-
waii) were 0.7 percent and 3.6 percent re-
spectively. The average U.S. savings from
1991 was 0.9 percent for all reporting utili-
ties, and projected 2.5 percent for the year
2000. Results for selected, individual utilities
are shown in Figure 4 and illustrate that
there is a great deal more cost-effective
DSM potential, even in some of the most
DSM-active regions and utilities.

Figure 4

Evaluation
% of Planning
Level of Savings Estimate
Planning Estimate 124%
Lifetime Energy* 138%
Annual Capacity 90%
Lifetime Capacity 95%
Program Costs** 75%
Measured Lifetime* 110%
Cost of Savings**
Lifetime kWh 54%
' (2.5¢/kWh)
Lifetime KW 95%
($84.09/KW-YT1)
*Re-estimated based on actual mix of
measures installed _
**Includes both utility and customer costs

CAN EVEN MORE DSM BE
UNDERTAKEN?

Even for those utilities reputed to have con-
ducted aggressive DSM efforts, it is fair to
ask how close they have come to capturing
the full cost-effective potential. Evidence
suggests that these utilities still have a long
way to go. Data from utilities reporting their
DSM programs to the U.S. Energy Informa-
tion Administration for 1991 has been aggre-
gated and summarized (Hirst 1993). The

_ data shows that New England utilities saved
2.3 percent of the 1991 sales and planned to
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1991 DSM Reduction
Porcent in Total Energy

2.5% U.S. averaga 2000
{ptanned])

BPA WEPCo PGAE MsssElec SMUD Puget
Souroe: Hirst, ORNLICON-384 (19893) -

CONCLUSION

Clearly a substantial amount of cost-effective
DSM is available to benefit all ratepayers at
most or all utilities. Whether the potential
savings is ten or 50 percent is immaterial.
Most importantly, there are unexploited and
cost-effective opportunities, and there should
be no excuse not to pursue programs that
can be shown to cost less than the benefits
they provide from the point of view of
avoided fuel, T&D expansion, new electric
generation and external environmental costs.
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How To Judge A Utility's DSM Effort

A role of many Public Utilities Commissions
is to assess how serious and committed the
 utilities they regulate are about DSM. At
first glance, utility commitment to DSM ap-
pears great; every day one can read or hear
about successful programs. However, there

are many examples where utilities claim to be -

doing DSM, but the results from their efforts
are questionable. In still other places, utilities
persist in doing very little with DSM. To
ensure that DSM programs are undertaken in
earnest and result in significant savings, how
should a commission guide their utilities?

This chapter looks at how a commission can
judge, using qualitative and quantitative mea-
sures, a utility’s DSM effort. Its purpose is
not to offer tools to measure a particular
DSM program or argue whether the utility
should be awarded an incentive based ona
prev10us commission ruling. Instead it poses
a series of questions that commissions should
ask to learn about a utility's DSM effort.
Each question is followed by a discussion
describing what constitutes a serious effort.

The questions are divided into two groups.
The first set relates to the scope of the DSM
effort and raises questions about program
breadth and depth and specific program char-
acteristics. The second group of questions
address how to evaluate the quality of an
effort. A utility can have a lot of programs

- and spend a good deal of money on DSM,

. How to Judge a Utility's DSM Effort

1

but it does not necessarily follow that they
are acquiring meaningful energy savings. !

Within each of the two groups, the questions
are posed roughly in order of priority begin-

ning with the most important question.

Questions preceded by an asterisk are the
most critical and represent the bare minimum
that commissions should ask. The list is not
intended to be all inclusive. Useful, but less
pressing, questions have been omitted to
keep the process manageable.

SCOPE OF DSM‘PROGRAMS’ '

*Has The Utility (Or Anyone Else) Made

- An Assessment Of The Technical And

Achievable Amounts Of Energy
Conservation? Is This Assessment
Guiding The Size And Targets Of The '
DSM Program"

An assessment of conservation potential,
undertaken as part of the IRP effort, identi-
fies those cost-effective, energy efficiency
resources that are available to meet energy
needs. When done well, this assessment de-
mands systematic thinking about energy sav-
ings potential and serves as the basis for-

! Quality is a hard concept to nail down, of
course, and some aspects that are important are
undoubtedly omitted from this discussion. Never-
theless; the questions and answers presented should be
useful for commissions to evaluate whether or not the
utility DSM programs are performing well.
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guiding the utility’s conservation effort. The
existence of a conservation assessment is not
meant to suggest that all energy efficiency
options have been considered but rather that
some thought and effort have gone into iden-
tifying the potential savings.

*What Are Energy Efficiency Goals?

Savings goals should be derived from the
long-range IRP Plan and should indicate in
MW and annual GWh the extent to which
the utility will rely on energy efficiency over
the planning horizon. This is the first mea-
sure by which the utility's annual per-
formance should be judged.

A simple test to determine whether the sav- -
ings goals are bold enough compares the
savings figures both to forecasted growth in
loads and to existing loads. If utility loads
are growing, what percent of load growth is
being met by conservation? The potential to .
meet load growth through conservation is
great. There are examples of high-growth
utilities reducing their forecasted load
growth by one-third to two-thirds through
energy efficiency programs, and some low-
growth utilities expect to meet all load
growth with conservation. Even no growth
or negative-growth utilities can target energy
savings if the cost is less than the utility's
avoided fuel cost. All of this, of course, is
predicated on commissions removing the dlS-
~ incentives to conservation.

Are Programs Targeted To The Biggest
End Uses And Market Segments?

The conservation assessment will identify
market segments and end uses with the larg-
est potential for savings. Utilities targeting
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their programs to these areas will generally
get more bang for the buck.

If most residences, for example, heat with
fuel oil or bottled gas, and fewer than five
percent heat with electricity, then a home
weatherization program may not be the high-
est priority program. On the other hand, if
the service territory contains significant ur-
ban areas, the utility is probably missing a
good bet if it does not have a commercial
lighting program. If ten or 20 industrial cus-
tomers account for 75 percent of the utility's

_ industrial load, a DSM program comprised

of technical assistance and financial incen-
tives coupled with a direct, targeted market-
ing effort will likely achieve a high percent-
age participation and probably yield high
savings. The conservation assessment should
illustrate the cost-effectiveness of these tar-
geted programs and help in program sizing.

Are Programs Offered To All Customer
Classes?

Cost-effective DSM opportunities are avail-
able for all customer classes — residential,
commercial and industrial (and irrigation if
applicable), and accordingly customer equity
demands that programs be offered to each
class. This is true not only because all cus-
tomers can benefit from DSM programs but
also because all customers will pay for the
programs. o

The number of programs should not be a
criterion for success or seriousness of effort.
A utility offering a large range of programs
may or may not be doing a good job. Fewer,

‘more comprehensive programs may be just

as good and have lower administrative costs.
Further, the number of programs can be mis-
leading if every demonstration, pilot, re- -
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search project or education-only activity is
counted as a "program.”

Careful consideration should be given to
which programs should be offered. A serious
DSM effort will devote a significant portion
of the budget to programs which give
customers financial incentives. In general,
education programs should be used to create
awareness, understanding and support for
the more aggressive and higher budget pro-
grams. The savings from education pro-
grams alone can be hard to measure and as a
result, most utilities do not rely on them to
supply resources.

Some typical DSM programs are hsted in the
box to the right.

*Are Programs Targeting Lost
Opportunities?

When customers change how they use
energy, by, for example, remodeling a com--
mercial space or building a new man-
ufacturing facility, they create opportunities
to make energy use more efficient. Utilities’
need to identify these opportunities and

- make sure that programs dovetail with cus-
tomer action. If programs do not match the
changes that customers are prepared or ex-
pect to make, cost-effective efficiency op-
portunities are lost. Going back to install
efficiency measures at a later date can be
-expensive and even physically impossible.
Avoiding lost opportunities by targeting pro-
grams to them is a policy that most DSM-
oriented utilities have adopted.

The most obvious example illustrating why
program timing is so important can be seen
.in new construction. It is usually easier and
cheaper to bring energy efficient design of

How to Judge a Utility's DSM Effort

DSM Programs Available to Customer
Classes

RESIDENTIAL
Low Cost Measures Direct Installation
Home Weatherization Financing or
Rebates
Low Income Weatherization Grants
Rental Property Weatherization Financing
or Rebates
New Construction Minimum Efficiency
Standards
Manufactured Housing Incentives
Water Heating Efficient Equipment
Rebates
Air Conditioner Rebates
Used Refrigerator Buy Back and
Recycling .
Compact Fluorescent Lighting Incentives

COMMERCIAL
Efficient Lighting Incentives (including -
design, for both commercial and mdustnal

“applications)

New Construction Design Assxstance
New Construction Installation Financing
New Construction Bulldmg
Commissioning
Existing Buildings Recommissioning
HVAC Replacement Rebates
Small Commercial Direct Installation

: INDUSTRIAL
High Efficiency Motors and- Adjustable
Speed Drives Rebates (for both
commercial and industrial applications) "

Custom Process Improvement Incentives

new homes or commercial buildings into the
construction phase than it is to make changes
at a later time. Utilities should offer educa-
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Lost Opportunity Program Case Study
High Efficiency Motors :

Puget Sound Power and Light, Tacoma City Light, Seattle City Light and the Bonneville
Power Administration have joined together to promote the purchase and installation of
high efficiency motors by offering rebates for the purchase of motors that exceed an
efficiency threshold. The challenge these utilities faced was how to market this cost-
effective program. Typically, when a motor burns out, most businesses, and industry in
particular, require an immediate replacement which they get by calling their electrical
supplier or motor dealer. The utility is by-passed altogether. ‘

To link the market opportunity with purchasing patterns, the four utilities jointly hired a
marketing agent to visit motor vendors in the area and enlist them in the program.
Consequently, when a customer of any of the utilities calls one of these vendors, the
customer is encouraged to purchase a qualifying motor, with the utility rebate and
operating cost savings being used as part of the sales pitch. Customers who make this
choice do not have to fill out paperwork or wait for approval before purchase. Forms are
completed by the vendor who in turn receives a payment which varies depending upon the

size of the motor sold.

The marketing agent periodically visits all vendors to keep them up-to-date about the
program, answer questions and handle utility billing. Servicing the vendors in this way
helps the utilities capture savings opportunities they would otherwise miss. As long as the
vendors believe that the utilities will support this relationship and maintain the program for
several years, they will continue to stock the high efficiency motors so they are available as
needed. Vendors also appreciate the fact that a combined program frees them from having
to know the program rules and procedures of four different utilities.

tion and design assistance for new construc-
tion, coupled with financial incentives for the
implementation of cost-effective measures.
While new construction is an obvious exam-
ple of a customer purchase or investment
affecting energy use, there are many other
situations where the lost opportumty princi-
ple applies. When energy using equipment
fails or nears the end of its service life, cus-
tomers want to replace it, sometimes with
great urgency. Examples include HVAC
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equipment (heat pumps, air conditioners, ~
chillers) in commercial buildings, appliances
(water heaters, refrigerators, air condition- -
ers) in homes, and motors in industry. Be-
cause the equipment will have a long life,
usually exceeding ten years, the replacement
decision creates an opportunity for long last-
ing savings.

In commercial buildings, before a new tenant
moves in, the owner frequently makes im-
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provements to suit the tenant's needs. These
improvements often include updating the
lighting systems which means that there are
excellent opportunities to install fixtures that
reduce energy use.

Are Utility Goals And Organization In
Harmony With DSM?

- Most utilities have mission statements and
annual performance goals which should be
examined. Mission statements containing
language about increasing sales are inimical
to DSM.

DSM may raise rates even though it will
lower customers' bills compared to what they
would have paid in the absence of DSM.
Most utilities persist in focusing on rates
because they think they are selling a com-

modity — kilowatt-hours. Customers, on the |

other hand, react to the rhetoric of rates, but,
in fact, are more knowledgeable about and
motivated by their overall electric bills. Utili-
ties that recognize that their customers are
more interested in bills than rates are more
likely to focus on providing value through
energy services (lighting, cooling, or motive
power) because they see DSM as an impor-
tant part of the energy services they provide.

Annual management goals (or performance
goals or corporate objectives) give insight to
what is important to top management. Do
these goals include DSM performance? Are
managers, or all employees, rewarded based
on performance relative to these goals?
Aligning self and corporate interest with
DSM success is a powerful motivator.

If DSM is important, it will be represented

near the top of the organization chart, not
buried under several layers, nor made one of

How to Judge a Utility's DSM Effort

17 departments that report to a single vice -
president. Also, while there is no clear pre-
ferred organizational model, a DSM depart-

- ment that is close to resource planning and

load forecasting will receive better support
than one that is removed from these critical
functions.

What Percent Of Operating Revenues
Are Spent On DSM?

This statistic has emerged as a quick way to
gauge utility DSM activity and commitment.
Among the highest performers using this
statistic is the Sacramento Municipal Utility
District, which in 1991 had a DSM budget of
6.4 percent of its operating revenues. A
good effort lies in the range of two to four
percent of operating revenues. Setting a per-
centage target for utilities is not advisable
because the target tends to become a ceiling.
Also, commissions should be careful nct to
confuse spending with program success.

QUALITY OF DSM PROGRAMS

*What Are The Program Partlclpatlon
Rates?

The percent of eligible customers who par-
ticipate in a program should be tracked and
reported. The participation rate, sometimes -
called market penetration, should be mea-
sured in both annual and cumulative terms,
such as five percent per year, and 70 percent
over the life of the program. -

The American Council for an Energy Effi-
cient Economy (Nadel 1994) has reviewed
participation rates for some of the best, or at
least best documented, programs offered by
North American utilities to all customer
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Highest Reported Participation Rates

Program Type

RESIDENTIAL
Low Cost Measures

Comprehensive
Weatherization

Low-Cost Hot Water
Retrofits '

Air Conditioner and Heat
Pump Rebates

Refrigerator Rebates

Compact Fluorescent Lamps

New Construction

Appliance Labeling

New Construction Labeling
COMMERCIAL

Lighting Rebates

HVAC Rebates

Multiple Measure Rebates

Lighting Direct Installation

Performance Contracting
Retrofits

Comprehensive Retrofits

New Constructionb
INDUSTRIAL

Motors

Muitiple Measure Rebates

Custom Rebates

Highest
Participation
Rate

68%
87%

98%
60%

- 80% |
60%
100%
23%
39%

21%
90-100%
17-23%
>85%
15%

74%
70%

64%
36-48%
51%

Source: Nadel, et. al., 1994
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classes. Their work, which looks at many
programs still in progress, can help DSM
planners understand what is achievable
over the life of a program. However,
because these programs are still in opera-
tion, the ultimate participation rates re-
main unknown. ‘

When judging participation rates, it is

‘important to know how the eligible popu-

lation is determined and the number of
eligible customers. A small number of
narrowly-defined eligible, customers may
make it easy to achieve high participation.
rates through targeted, one-on-one mar-
keting. It is also important to know how
participants are counted. Are customers
participants if they receive only an audit?
Are customers counted once or multiple
times if they receive several different re-
bates? Commissions should develop stan-
dard definitions of participants and
participation so that utility results are
comparable. The 1994 ACEEE report is a
useful guide for developing these defini-

tions.

*Do The Programs Have Management
Information Systems For Program -
Tracking And

Monitoring?

Utilities with a good system for tracking
and reporting information gain early in-
sights to program operation and cost ef-
fectiveness and find out how well program
goals are being met and how complete the
data is for program evaluations. There is a
cost, sometimes significant; for system -
design, system maintenance and data en-
try, but for programs that are expected to
deliver significant savings, the cost is well
worth it. :
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Commissions should ask about tracking sys-
tems to see that they are in place and to en-
sure that program summary information can
be produced in management reports on a
regular and ad hoc basis (Care should be

taken not to micro manage the development

of tracking systems. The point is not to di-
rect the utility as to what data must be col-
lected or reported but to assure commissions
that the utility has the capability at least of
managing their programs well.) The informa-
tion collected via tracking systems is critical

~ for program evaluations and to easily track
levelized cost.

Tracking systems need not be large and com-
plex computer databases. Many programs
can be easily tracked using a simple spread-
sheet program. Finally, tracking systems
should be flexible enough to accommodate
program modifications.

What Is The Levelized Cost Of Each
Program?

The levelized cost should be less than the
utility's avoided cost, which by definition
would make the DSM program cost-effec-
tive. Many DSM programs have proven to
be cost effective, with many costing the util-
ity less than 2¢ per kWh. Many more fall into
the 2 to 5¢ per kWh range.

When comparing costs from one utility to
another, it is very important that the assump-
tions be standardized, and at a minimum be
explicit. Different assumptions about the
expected life of DSM measures, the discount
rate used and what costs are included can
cause big variations in results. Commissions
should specify acceptable assumptions, or
specify how these assumptions should be
made, to ensure comparability.

How to Judge a Utility's DSM Effort

*Are Evaluation Reports Bemg Produced
For Major Programs?

Program evaluations are an essential part of
a DSM effort. There are two types of evalua-
tions. Process evaluations evaluate how well
the program is being run, and impact evalua-
tions attempt to measure the energy savings
achieved. Programs that are projected to -
supply the most energy savings and those’
with the largest budgets should be periodi-
cally evaluated.

An evaluation plan should be developed as
part of the program plan which allows every-
one to know in advance program goals, the
purpose of the evaluation and the data that
must be collected to support the evaluation.
When the utility is new to program evalua-
tion or if the proposed evaluation methodol-
ogy is new or innovative, other evaluation
professionals should review the proposed
plan.

After the evaluation is actually undertaken,
comments to the draft report should be solic- .
ited from the affected program staff and by
evaluation professionals unrelated to the
program prior to completing the final report.
Evaluation reports should be made avaxlable

- for public review.

Evaluation budgets, according to a 1993
survey of 13 active DSM utilities, represent
from 1.3 to 7.9 percent of utility DSM bud-
gets, with a 4.5 percent average (Evaluation
Exchange, 1993).
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Are Customer Advisory Groups Being
Used To Plan, Review And Revise Major
Programs?

The success of DSM programs depends on
understanding the targeted market, under-
standing the needs of the trade allies that
serve that market and staying close to that
market for feedback on program operations.
For some programs, this information can be
gathered via surveys, focus groups or other
types of formal market research. But if the
utility wants significant participation, it will
test program ideas and approaches on the
affected and interested parties to predict how
well they will be received.

To accomplish this, some utilities establish
ongoing program advisory groups. The pur-
pose of these groups is to solicit input and
feedback about program operations and to
help work out the inevitable program bugs.
It is important that discussions with these
groups support a dialogue and that com-
ments are considered seriously. This type of
outreach activity demonstrates a real com-
mitment to and desire for successful pro-
grams. Commissions or advocacy staff may
want to ask the utility for a list of program
advisory groups, names of members and tele-
phone numbers, then contact the members
and ask if they feel the utility is listening to
them and acting on their advice.

What Effort Is Being Made To Develop
- The Market And Work With Trade
Allies?

Trade allies are the private businesses that
are critical to the delivery of quality energy
efficiency services and DSM programs.
Trade allies are manufacturers of energy effi-
cient products, manufacturers' reps, suppliers
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and distributors, dealers and retailers, design-
ers of energy efficient systems and buildings,
product specifiers and installation contrac-
tors. Most strong utility programs have e-
nlisted the support of trade allies in program
planning, delivery and modification.

Trade allies market DSM programs best
when the program is designed to work
alongside the normal business relationship.
Trade allies who see DSM programs as an
opportunity to expand their markets will -
view utilities as partners rather than competi-
tors. '

In most DSM programs, utilities. will be try-
ing to make trade allies more aggressive ad-
vocates of energy efficiency. To accomplish
this, utilities should continue to work with
trade allies to educate them about better
methods and tools for analyzing alternatives,
different design practices, more efficient pro-
ducts and utility needs and motives. This -
education can take the form of seminars and
workshops, reading material and program
requirements or standards.

CONCLUSIONS

There are many factors that illustrate whe-
ther a utility is serious about its DSM effort
and doing it well. Looking at one factor in
isolation will not provide an adequate assess-
ment of the utility DSM effort. Elements
most critical to a successful and serious
DSM effort include: '

« aconservation potential assessment or

IRP that guides DSM planning and in-
vestment ‘
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« explicit, numerical energy savings goals
for each year
« programs that target lost opportunities

e program participation targets and parti-
cipation rates that ultimately seek high
market penetration

« program tracking systems that collect
and report essential performance infor-

mation

. » evaluations for major programs.

How to Judge a Utility'’s DSM Effort
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Cost-Effectiveness Testing Of Demand-Side
Management Programs

There is wide agreement that cost-effective
DSM is desirable. Yet what does cost effec-
tive mean? This is an important question to
ask because DSM programs often affect dif-
ferent parties in different ways. A program
may be very attractive for customers who

~ participate but less so for those who do not.
Fully evaluating a DSM program requires

- understanding the impacts from more than
one perspective. This chapter explains cost-
effectiveness and describes the tests used to
evaluate programs.

COST-EFFECTIVENESS TESTS!.

There is no single tool or cost-effectiveness

test which tells a utility or commission every-

thing that is needed to decide whether or
how best to undertake a DSM program.
What is available to planners and policy mak-
~ ers is a group of tests, each of which is de-
signed to examine the costs and benefits of a
DSM program from a particular perspective.
Because each test says something unique
about the program, the tests are meant to be
used in parallel to understand the full impacts
of a program and to design (or re-design) a
program. The use of these tests, along with a
flexible process for program approval and

! This paper briefly describes each cost-
effectiveness test. Details on how to run these tests can
be found in the California Standard Practices Manual
(1987).

Cost-Effectiveness Testing

H

modification, will enhance the acceptablhty
and value of a DSM program. :

The results of each test are expressed as a
Net Present Value (NPV) of DSM benefits
and costs. A positive NPV, regardless of its
magnitude, signifies a cost-effective invest-
ment. Test results are also represented as a
ratio of present value benefits divided by
present value costs. Any benefit/cost ratio of
1.0 or more means that a program is cost
effective from the point of view of that par-
ticular test.

Five pneces of information are used in the
five tests. These are:

« energy or demand savings
+ avoided costs

e DSM costs

+ retail prices

e environmental costs

The cost-effectiveness tests mix and match -
these key inputs. The five tests are described
below together with the perspective they
represent, a description of the benefits and
costs they consider and how each test is best
used.

Total Resource Cost (TRC)

This test measures the net benefits of a pro-
gram, exclusive of externalities, from the
point of view of the utility and its ratepayers
as a whole. With the addition of externalities,
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this test is called the societal cost test (see
below).

Costs Measured

» Utility program costs (mcludmg incen-
tives paid to participants)

« Participant costs (net of any financial
incentive paid by the utility)

» Increased supply cost (load building)

Benefits Measured

« Avoided supply costs of utilities and par-
ticipants, including generation, transmis-'
sion, distribution and non-electric costs

Best Use

States face a policy decision in choosing
which test — the TRC or the SC — should
be used to determine from the outset whe-
ther or not a program makes economic
sense. For states that do not consider exter-
nalities, this test determines whether a pro-
gram makes economic sense by identifying
whether it increases or decreases the total
direct cost of meeting energy service needs.
If a program fails this test, it should not be

pursued. Programs that pass this test, if im- -

plemented, will result in a lower total cost.

Societal Cost (SC)

This test is the same as the TRC, except that
it includes environmental externalities and
other external, societal costs. It measures the
net benefits of a program from the point of

~view of the utility and its ratepayers as a
whole.

Costs Measured
» Utility program costs (including incen-
tives paid to participants)

» Participant costs (net of any financial
incentive paid by the utility)
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 Increased supply cost (load building)
« Environmental and other societal costs

Benefits Measured

» Avoided utility and part1c1pant supply
costs, including generation, transmission,
distribution and non-electric costs

« Environmental and other societal savings

Best Use

For states that consider externalities, this test
determines whether the program being evalu-
ated makes economic sense by identifying
whether it increases or decreases the total
social cost of meeting energy service needs.

A program that fails this test should not be

pursued.

Rate Impact Measure Test (RIM)

This test measures the impact on the utility’s
average retail prices over the hfetlme ofa
DSM program. '

Costs Measured -

«  Utility program costs (including incen-
tives paid to participants)

e Decreased revenues resulting from load
reductions
 Increased supply cost (load buﬂdmg)

Benefits Measured

~* Avoided utility and pax‘acxpant costs, m-‘

cludmg}fuel generation, transmission,
distribution and non-electric costs
+ Increased revenues (load building)

Best Use
This test is used to assess the average cost |

~ impacts to non-participant ratepayers over

the life of the program. The test serves as a

- warning. If a program fails, it needs to be

looked at more closely to see what mo-
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difications, if any, can be made. Two obser-
vations about this test deserve special note.
First, the test provides information on aver-
age lifetime price impact and not the price
impacts in a given year to a specific customer
class which is often of particular interest.
Second, even in the best situation, where
DSM costs are zero, this test will show that
costs exceed benefits whenever retail prices
exceed avoided cost, as occurs in most
places in the country today. This test will
show that at O¢ DSM fails when compared
to a 5¢ power supply.

Partici ants Test P

This measures the quantlﬁable beneﬁts and
‘costs to a partxc1patmg customer..

Costs Measured
« Participants' incremental costs
« Bill increases (load building)

Benefits measured

« Participant bill reduction :

« Incentive paid by utility or third party -

+ Federal, state and local tax benefits, if
any oo

» Operations and maintenance savings

Best Use ’

The purpose of the test is not to detenmne
whether or not a program is worthwhile.
Instead, it is used to evaluate and adapt pro-
gram design, market the program and set a
contribution level for participants. For in-
stance, a high benefit/cost ratio means higher
customer contributions can be asked for with
out sacrificing market penetration.

? Incremental costs are the difference between
the cost of the efficient option chosen and the less
efficient option not selected.

Cost-Effectiveness Testing

Utility Test (UT)

By measuring the impact of the program on

utility revenue requirements, this test reveals
how the program will affect electric bills and,
therefore, how it will impact utility revenues.

Costs Measured

e Utility program costs (mcludmg any in-
centives paid to participants)

» Increased supply costs (load building)

Benefits Measured _
» Avoided supply costs, including genera-
tion, transmission and distribution costs

Best Use '

Like the PT, this test is not meant to serve as
a tool to decide whether or not to go for-
ward with a program. Instead, it is valuable
in identifying what incentives should be made
available to the utility in order for the pro-
gram to be attractive to them. ‘

USING TEST RESULTS FOR

PROGRAM ACQUISITION AND
MODIFICATION ,

’

Utilities should run all five tests in order to .

- get as clear a view as possible of the costs .

-and benefits. Often state commissions will
designate in their IRP Rules or Orders which
tests should be conducted and which tests
should be given precedence. For most states,
the results from the TRC or the SC test area -
threshold because these look at whether the
program reduces costs in a manner that is
consistent with the utlhty's overall IRP ob-

jective. If these tests indicate that a program
makes sense economically, the results of the
RIM may be examined to determine the rate
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impact on non-participants, and the UT will
indicate the revenue impact on the utility.

Because these tests are designed to look at
the impact from a single program, it is im-
portant not to lose sight of the total distribu-
tion of costs and bénefits from the entire
DSM effort. When looking at the DSM ef-
fort as a whole, there may be reasons to run
programs with relatively low benefit/cost
ratios. For instance, a low income program
might look marginal on its own but in a
larger context, when trying to distribute ben-
- efits evenly among ratepayers, it may make
sense.

There are options for programs that while
attractive from an all ratepayer or societal
perspective, expose non-participants to unac-
ceptable rate impacts. Tailored program ad-
justments should be made to relieve what-
ever features place an unfair burden on the
non-participant. The results of the tests can
be used to think about what modifications
make sense to make a program (or
programs) more cost effective from all per-
spectives. Adaptation strategies to consider
include the following:

Additional Programs

A look at all DSM pfograms may show that
only certain customers and customer classes
are being served. Offering programs to all

customer classes more evenly distributes the -

cost and benefits faced by all customers.

Program Redesign

Redesigning the program to streamline ad-
ministration can reduce costs and improve
cost effectiveness. Marketing costs can be
cut when trade allies are involved in program
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marketing. Benefits will increase if ways can
be found to increase energy savings. For
single measure programs, additional energy
efficiency measures can be offered with only
minimal impacts on program administration
costs. ‘

Cost Recovery

If a large rate impact on customers is antici-
pated, cost recovery can be re-configured or
extended over a greater number of years (the
expected life of the installed measures) to
lessen the financial hardship.

Cost Allocation

Rate design can be changed so that the
targeted rate class pays a larger share of the -
actual program costs. This is equitable for
participants in a particular customer class,

but non-participants in the same rate class
may be even worse off.?

Participant Pays

By having participants cover a portion of the
DSM costs, the cost to the utility and in turn
to the non-participating ratepayer is smaller.
When this is done, however, the possibility
that there will be fewer participants and less
savings should be recognized right from the
start.

Budget Adjustments _

If utility avoided costs are low in the early
years of a DSM program but rise in later
years, the program can initially be throttled

? For a complete discussion on DSM cost
allocation see Centolella (1993).
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back, then steadily accelerated to reach full
size at some later date.

EVALUATING A COMMERCIAL -
LIGHTING PROGRAM

Tables 1 and 2 below, adapted from an ac-
tual case, shows how a utility used the five
tests to evaluate a commercial lighting pro-

gram.
Running the five tests using this data illus-
trates how the benefit/cost ratios vary de-

pending upon one’s economic perspective.
This example shows that while the lighting
program is cost-effective, it does not pass.

the rate impact test. To reduce the rate im-
" pact, a utility could consider lowering the -

incentives paid to participants. To minimize -

the impact on non-participants without alter-

ing the average rate impact, more of the pro- -

gram cost could be recovered from partici-
pants.

On the positive side, the impact from this

decision would lower program costs, im-
prove the already positive cost-effectiveness
from the UT perspective and make the RIM
test less negative. Such a shift would not
change the value of the program from either
the TRC or SC perspective. On the negative
side, such a move could reduce the numbers
of participating customers which, in turn,
would reduce savings. It is up to the utility,
with guidance from the commission, to de-
cide what final balance should be struck.

In balancing cost and rate impacts, one com-
mission took the position that after program
modifications were made to minimize rate
impacts to non-participants, a DSM program
that satisfied the TRC test and failed the
RIM test could be continued or implemented
without commission approval provided that
the utility’s present value of revenue require-
ment per kWh did not increase by more than
one percent over the duration of the pro- ‘

gram.

Table 1 .
R it
Commercial Lighting Program Costs and Benefits
Code . What Code Represents Present Value (PV)
. Millions $
A Program costs (planning, design, administration, customer 10.0
incentives, evaluation)
B  Customer share of costs : 4.0
C  Lost revenue, net of avoided fuel costs 440
Benefits

D  Customer bill savings 44.0
E  Avoided cost of alternatives 28.0
F  Avoided environmental externalities (=10% of avoided cost) 3.0

Cost-Effectiveness Testing




Table2

Test Conducted PV Inputs PV Inputs NetPV Benefit/
Cost ‘Used Benefits Used Cost Ratio

| Participants PT) 4 b +44 d +40 110

Ratepayers (RIM) -54 ac +28 e -26 0.5

Utility (UT) 0 a +28 e +18 2.8

Total Revenue Cost - -14 ab +28 e +14 2.0

(TRC) ' _

Society Cost (SC) -14 ab +31 ef +17 2.2

WHAT ELSE IS IMPORTANT TO
KNOW ABOUT COST-
EFFECTIVENESS TESTS?

There remain some other aspects that require
further discussion.

Con‘s‘tant End Use

All tests assume a constant end use, amenity
level and production level. The tests can be
applied to situations where these as-
sumptlons are not a given but to do SO re-
quires special attention.

N oh—Eneggx Benefits

Cost-effectiveness tests do not capture the
non-energy benefits offered by DSM pro-

grams, including improvements in quality and

~increased amenities. Again, special care
needs to be applied to programs that have
significant non-energy benefits. One ap-

proach makes sure that direct customer con- -

tributions cover the program costs that are
not energy related. :
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Load Building And Fuel Switching

These tests when carefully applied can be

- used to calculate the impact of load building

and fuel switching. This is done by first iden-
tifying an energy service need, such as space
heating, then identifying the full cost (capital
and operating) and benefits of each space

 heating technology.

CONCLUSION

- Cost-effective DSM lowers costs, improves

the environment and reduces risk and uncer-
tainty. Although cost-effective DSM always
lowers bills, it may or may not lower unit

- prices. Is, then, a DSM program that raises

rates but lowers bills a good idea? When the
program offers customers energy services at -
the lowest possible cost, the answer is most
often yes. Toward this end, Eric Hirst (1991) -
urges that “"the large reductions in total costs
not be foregone because of small increases in
electricity prices." But there is no single for-
mula that says that a five percent decrease in
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electricity costs over the next 20 years justi-
fies a one percent increase in electricity
prices. It is up to every commission to con-
sider these questions and offer policy guid-
ance.

To make sure, though, that there are not big
winners and big losers, programs can be
modified so that one set of customers does
not benefit at the expense of the utility and
non-participating customers. This flexibility
will enable DSM programs to provide cost-
effective energy services while minimizing
the impact on rates.

Cost-Effectiveness Testing
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Direct DSM Cost Recovety And Incentives

Utility resistance to DSM programs has two
origins. In the first place, there is general
skepticism about and unfamiliarity with

DSM. Added to this is the fact that because

traditional ratemaking does not accommo-
date utility investment in DSM, utilities that
pursue DSM incur financial losses. These
two disincentives are closely connected be-

cause any cultural resistance to DSM cannot .

be expected to diminish until the financial
disincentives associated with traditional rate-
making are removed.

A previous chapter of this book looked at
lost revenues caused by utility investment in.
'DSM and presented methods to make DSM
more profitable for utilities. This chapter . -
looks at the issues surrounding the recovery
of the direct dollars spent on DSM and con-
siders both accounting methods and -
incentive/penalty schemes to encourage
DSM performance. Fair treatment of ex-
penses combined with active incentives can
offer a powerful way to overcome cultural
~ resistance and accelerate utility acceptance -
of DSM programs.

ARE DSM COSTS DIFFERENT?

In looking at DSM costs, the first questions
to ask are: How should a utility recover the -
direct costs associated with DSM? Are DSM
program cost expenditures different from
other expenses? One way to answer these
questions is to look at the ratemaking system
and find out what outcomes are encouraged
when DSM expenses are treated the same as

- DSM Cost Recovery and Incentives

]

other expenses. Rate cases, whether based

on historic or future-test years, set prices.
They do not set expenses or revenues. Util-
ity revenues are simply the prices set in a rate
case times the level of sales. Profits are the
difference between revenues and costs.

Between rate cases (practically speaking

 utilities are always between rate cases), prof-

its-can be increased by either increasing reve-
nues or decreasing costs. However, not all -
categories of costs are equal in their effect
on utility profits. Some costs, such as the
marketing and labor costs associated with
new customer services, lead directly to in-
creased revenues. Were these expenditures

- reduced or eliminated, the utility would also
. experience lower revenues. Therefore, as

long as the incremental revenues exceed the
incremental costs, the utility has no réason to -
cut these costs.

Other cost reductions may have no immedi-
ate impact on revenues or quality of service,
but a negative impact would likely occur
over time. Tree trimming and power plant
maintenance are typical examples of this rela-
tionship of expense to revenue. Costs can be -
cut on a temporary basis to increase profits
without adversely affecting overall service,
but if these costs are cut too deeply or for
too long, service will suffer. At some point,
customers and regulators will notice the de-
cline in service quality and will undoubtably
take action.

Finally, there are the costs which neither
contribute to increased revenue nor nega-
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tively impact service quality. Federal taxes
and DSM expenditures are two examples. If
the utility can cut its federal tax expense, its
profits go up and service quality is un-
changed. No matter what level of federal
taxes are "allowed" in a rate case, the utility
has an incentive to reduce this expenditure to
zero if it can. Similarly, if "allowed" DSM
expenditures are not made, the utility is bet-
ter off. No profit-making opportunities are
lost, and the quality of delivered power does
not suffer in either the short or long run.
Were the utility to spend more on DSM than
what was "allowed" in rates, it would reduce
reserves and profits, and the direct expendi-
tures themselves would never be recovered.
Such an expenditure would be a loser on all
fronts.

Under current regulation, utilities have an
incentive to add supply-side power plants
‘because they make a profit on their invest- -
ment. Investment in DSM not only does not
yield a net profit, but profits can go up by
cutting DSM. Returning then to the ques-
tion: are DSM expenses different from other
utility expenses? The answer is an unquali-
fied yes, and accordingly these expenses

‘should be treated differently. Realizing this is

only the first step. The larger question is
what kind of treatment is best or most rea-
sonable.’

There are accounting methods and incentives
both of which handle DSM expenditures
differently from other expenditures and in
doing so help to promote, rather than dis-
courage, DSM.

ACCOUNTING ADJUSTMENTS

Many of the costs of DSM programs fall at
the beginning of a program, while the sav-
ings are achieved over time. Cost arising
from the initial marketing, installation and
testing of DSM usually fall in the first year of
a program’s life. In addition, there is a certain
amount of expected loss that will occur as
the utility gains the knowledge and skills it
needs to design and administer a DSM pro-
gram. But once DSM measures are in place,
benefits will occur over the lifetime of the
measure, which in some cases is 20 years or
more. The question before regulators is:
How can these expenses be treated so that
costs are borne fairly by all recipients — |
today's and those in the future? There are
accounting techniques that can be applied to.
fairly share DSM costs, but there are also
regulatory obstacles that must be under-
stood. '

As a general principle, General Accounting
Principles (GAP) and the Federal Energy
Regulatory Commission (FERC) accounting

rules do not permit expenses, including DSM

expenses, to be capitalized. Unlike a supply
resource, a million dollar DSM investment
cannot be capitalized and, therefore, cannot
be depreciated. This means that most DSM
expenses must be reflected in the first year’s
income statement, and recovery must occur
based on the single year. There is no option
to ask for recovery in any future rate cases.
This is a strong disincentive.

Deferred Accounts
There are, however, exceptions to this prin-
ciple. If regulatory policy is set out prior to

the incurrence, some expenses can be capi-
talized, allowing the utility to earn a profit on
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them. A common way to do this is for com-
missions to issue an order stating that ex-
penses incurred at one date can be deferred
to a future rate cases. In this situation, a spe-
cial, deferral account holds DSM expenses.
At a later date, the expenditures are re-
viewed, and those which the commission
considers prudent are allowed to be recov-

_ered in rates. This method allows adequate
time for review, with reviews occurring with
enough frequency to keep accumulated bal-
ances from getting too large.

The commission must carefully define what
expenses can qualify for this deferred treat-
ment. For example, would an advertising
campaign explaining a utility's desire to help
customers conserve be properly considered
.~ institutional or DSM advertising? Regulatory
oversight needs to ensure that there are no
"hidden" costs. These are expenses the utility
- would have incurred whether or not they had
implemented the DSM or expenses that are

simply not allowable, such as the purchase of

tickets to sporting events.

Ratebased Or Expensed

At the time of the next rate case, DSM costs

accumulated in the deferred account have the .

option of being expensed (recovered in a
single year) or ratebased (recovered over
more than one year, like a mortgage). Either
approach can be designed to allow reason-
able recovery of costs. Some utilities and

- regulators prefer expensing and the immedi-
ate cash flow it provides. Others prefer the
slightly slower impact on rates which comes
with ratebasing. Ratebasing can ease the im-
pact of DSM expenditures on rates as DSM
" builds up and arguably provide greater inter-
generational ratepayer equity. However,
once a steady level of expenditures is

DSM Cost Recovery and Incentives

reached, there is little difference in the ré.te
impact of ratebasing and expensing.

Massachusetts and Iowa are two states ‘
which allow all direct DSM costs to be held

in a deferred account which is periodically

added to rates by amortizing the deferred

* costs over five years with an allowed return.

Wisconsin defers, then ratebases, with the
amortization period lasting up to ten years.

INCENTIVES !

Before outlining some options for incentives,
it is worth asking, why should commissions
create incentives when they can mandate
DSM programs? First, DSM incentives
should not be confused automatically with
"giving the utility more money." Penalties,
too, are part of a symmetrical, overall incen-
tive approach which rewards positive perfor-
mance and penalizes poor and costly efforts.
Incentives give the utility a stake in success- -
ful DSM programs. For a DSM investment
to reach anything near its cost-saving poten-
tial, the entire utility, in all its many parts,
must believe that efficiency is a legitimate
resource and one which increases personal-
and corporate profit.

The most successful utility DSM investments
have occurred where the utility, both share-
holders and employees, have been given the
opportunity to share in the savings realized
by the DSM programs.? Utility employees

‘working with customers are in the best posi-

tion to understand what works for their cus-

. 1 A full discussion of DSM incentives is

found in Nadel (1992).
2'l'here are excellent exam gles in Wisconsin,
Cahforma, Washington and Massac
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tomers, where the DSM opportunities reside
and how opportunities can best be captured.
Commission-mandated programs, on the
other hand, may simply be too rigid and gen-
erally require time-consuming oversight to
ensure that the utility is following all the
rules.

.

mmon Incentive Programs’

The following three types of incentives pro-
grams are commonly offered to utilities.

Shared Savings

This approach begins with an estimate of the
net dollar savings produced by a utility's
DSM programs. Next, as the name implies;
the utility is allowed to keep a share of the
savings and thus has an incentive to maxi-
mize the amount of money saved. This ap-
proach is the most popular, but it must be
treated cautiously to keep cream skimming
— only installing DSM measures with the
highest savings — from occurring. Shared -
savings, instituted together with other mech-
anisms, such as oversight by a DSM collabo-
rative* will generally not result in cream
skimming. '

. 3 Fora general discussion of DSM incentive
options see Moskovitz (1989). For a review of the
vanetg of incentives state commissions have provided
for DSM investments see Reid (1993).

_ * Collaboratives which typically consist of the
utility, environmental groups, the state's consumer
advocate and representatives of customer groups have
been used in several jurisdictions, sometimes initiated
by the commission and sometimes by the utility. They

enerally discuss and try to reach consensus on a range
(g)f DSl\gi o g

DSM issues such as the size of investment, the
design, implementation and evaluation of programs and
8)319 Ee)covery For more information, see J. Raab -
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Bounty _

Here a utility is rewarded with a specified
amount of money for every kWh it saves,
with the actual amount usually reflecting the
expected shared savings. Bounties reward
specific accomplishments, are the simplest to
administer and maximize the number of kWh
saved. They can also be used in reverse by
penalizing utilities that fall short of specified
goals. ' .

Rate Of Earning (ROE) Adjustment
Utilities achieving a preset target level of
activity or savings are given a higher ROE.

‘Key Design Principles To Markét

Incentives For Utilities

Choosing the right incentives program re-
quires balancing many interests. Designing
incentive plans that work will be easier if the
following principles are used. '

Keep it simple.
The message needs to be simple and clear, -

like a headline. If utility managers do X, they

will get Y. It is not enough to say they have
the opportunity to argue for Y. That kind of
language carries with it an uncertainty that .
will cause utility managers not to hear, or at
least not to believe, the message. -

Get their attention.

The amount of money involved, whether a
penalty or reward, needs to be enough to get -
the attention of the utility's board of direc-
tors. A range of 50-100 basis points com-
monly will spark utility interest. Incentives
for managers and line workers who success-
fully install DSM should also be large e- -
nough to capture their attention.

- The Regulatory Assistance Project



Don't overdo it.

The rewards offered to utilities must pass the
front-page test. While directing a slice of the
savings back to the utility offers a serious
corporate incentive, it is the customers who
must be the largest beneficiaries and receive
the lion's share of the achieved savings.

Do Incentives Work?

In nearly a dozen states where incentives are
in place, the DSM activities of the utilities
have been analyzed before and after incen-
tives were instituted. Comparisons of DSM
activities of utilities with state incentives and
those in neighboring states without them
have concluded that incentives make a differ-
ence (Nadel 1992 and Wisconsin Energy
Conservation Corporation 1993).

A good example of how a well-designed
incentive structure can stimulate and support
managerial interest in DSM can be found at
the New England Electric System (NEES)
which serves customers in Western Massa-
chusetts and Rhode Island. NEES has both a
shared savings and a bounty plus cost incen-
tives. The earnings resulting from these plans
were enough in 1992 to put them over an
earnings threshold which then triggered the
management bonus system. Such a structure
creates a powerful internal motivating force
for successful DSM.

CONCLUSION

Removing accounting biases by allowing
DSM expenses in a fashion that reflects the
nature of these costs. Also offering utility
incentives to support DSM will go a long
way toward making DSM an attractive en-
ergy service for utilities to pursue
seriously.

DSM Cost Recovery and Incentives
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How to Acquire Renewable Resources

INTRODUCTION

A recent Department of Energy survey indi-
cates that renewables represent roughly 8.5
percent of the country’s energy mix, a per-
centage which would be far smaller but for
large-scale hydro projects. This is disturbing
because there are many more proven, cost-
competitive renewables available in the mar-
ketplace than are being used. Estimates as to
the percentage of renewables that could rea-
sonably be included in the country’s energy -
mix by the first quarter of the 21st century
range from as low as 18 percent to as high as
53 percent. Even using the most conserva-
tive projection, it is clear that renewable en-
ergy should play a much larger role in the
nation’s supply than it does.

By not exploiting cost-effective renewable
opportunities, most utilities are not locating

their least-cost energy option and as a result -

the energy mix in many states is more expen-
sive than it needs to be. The value of re-
newables also extends beyond the easily
quantified, direct cost of supplying energy.
Their supply is sustainable. Environmental
impacts are typically much lower than im-
pacts from fossil fuel plants. Production units
can be built in smaller, modular increments,
with significantly shorter construction lead
times than required for conventional fuel

plants. Finally, renewables increase the diver-

sity of a utility’s fuel mix.
“While most states have very little recent de-

velopment of renewables, there are some
notable exceptions. Since the late 1970s both

How to Acquire Renewable Resources
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Maine and Vermont have substantially added
to their electric power resource base, and
virtually all the resource additions have come
from renewables, mostly in the form of bio-~ -
mass energy. California has developed a
great deal of wind power and leads the na-
tion in the use of solar energy. These advan-
ces are particularly striking because while
these states are endowed with the renewable

. resources that they are exploiting, there are

other states with an equal or richer resource .
base where very little development has taken
place. A reliable wind resource is most avail-
able in the Great Plain States from North
Dakota to Texas. While Maine may be tim-
ber rich, the same can be said for Washing-

~ ton, Oregon, Louisiana and Georgia. Solar

resources could be most fully exploited in
New Mexico, Arizona and parts of Texas..

What then are the characteristics that allow
one state to actively pursue an available re-
newable resource, while another state opts to
ignore a similar or better resource? The an- -
swer is a complex one which will vary from

state to state, but at the heart of the answer

is a regulatory environment which expects

utilities to aggressively and accurately pursue
IRP.

This chapter describes ways to increase the
portion of renewables in the energy mix. It
looks at the opportunities and barriers which
exist during policy setting, planning, acquisi-
tion and contracting. Then, it describes initia-
tives which, if pursued, could be useful in
persuading more utilities and regulators of
the viability of renewables.
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USING INTEGRATED RESOURCE
. PLANNING PRINCIPLES '

The concept of IRP has been well established
as an economic resource optimization model
which serves as a means of conducting analy-
sis and comparison to find the most efficient,
reliable and least-cost combination of energy
resources. Key to understanding IRP is to
appreciate the distinction between what a
resource costs and what a resource is worth.
The back-of-the-envelope calculation, a
competitive bid or a simple spreadsheet can
tell you what a resource costs. IRP goes far-
ther and tells you what a resource is worth.

- This distinction is very important when con-
sidering renewables or comparing renew-
ables to a diverse set of energy resources.

" The reason is simple. In choosing between
two Very similar resources, where the tim-
ing, location and load duration is the same, it
is safe to say that the “right choice” is the
resource that costs less. Because similar re-

sources are worth the same amount, the less .

~ costly one is clearly the better value.

When resources are markedly dissimilar,
the calculations are not so simple. Yet if IRP
is adopted and implemented well; cost-
effective renewables will fare well. For this

to be the case, regulators and utilities need to”

have up-to-date information about the cost,
availability and the performance of renew-
ables. This is particularly important because
early experiences with wind, solar and other
renewable technologies (when costs were
high and reliability unpredictable) continue to
_color regulators’, utilities’ and customers’

!Three papers prepared in 1992 and 1993 by
Moskovitz provide a more detailed discussion on the
issues associated with renewables and on specific
initiatives which can be taken.
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views about renewables. Without reliable and
recent information, decision makers will not
be able to make good choices about which
resources should receive serious consider-
ation during the IRP process.

Such information is critical to perform the
sophisticated analysis needed to adequately
compare the worth of a resource. Unfortu-
nately, many states, including those with
fully implemented IRPs, continue to view
acquisition of resources as commodity-
driven. The lower the cost, the better the
deal. Yet, there are many situations where
the higher priced resource is actually worth
more to a utility. When the total value of the -
resource is considered, assessment of the *
true cost can only be identified when per-

forming the type of analysis demanded by the

IRP process. These analyses go beyond just
looking at the cost of the resource and factor
in one or all of the following components:

e operating requirements »

« distribution, transmission and reliability
benefits ' '

 environmental impacts

* location on the utility grid .

« amethodology that reflects comparative
risks, including technological, fuel cost,
environmental, contractual and perfor-
mance. ‘

'Take, for instance, a compariy choosing be- —
. tween two very different resources, such as a

wind farm and a coal-fired plant. Knowing

‘the cost of each resource cannot by itself tell

you which resource is the right choice. The
wind resource might cost 6¢ per kWh and
the coal plant 5¢ per kWh. The answer,

- while appearing obvious, is not. Other fac-

tors taken into consideration might show that
the wind farm plant is worth 6.1¢ and coal -+
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plant is worth 4.9¢ per kWh. In this cal-
culation, the wind farm is cost effective and
the coal plant is not.

Line extensions into remote areas provide

another good example of incorporating these -

~ concepts into a decision-making process: In
these areas, the avoided cost is the combina-
tion of capacity and energy-related savings,
labor and material costs of placing poles and
transformers, and transmission and distribu-
tion costs caused by the extension of ser-
vices. When this full range of costs is fac-
tored into the equation, renewables have a

better chance of emerging as the most cost-

effective option.

' Giving Value To The Unquantifiable:
From Good Tools To Supportive Policies

A planning tool, no matter how good, cannot
do it all. While tools are getting better all the
 time, there are factars that are simply not
easy to quantify. What is the value of diver--
sity and short lead time? How can we quan-
tify environmental considerations? How '
much is it worth to develop new technolo-
gies at a hlgher price today in return for a
lower price tomorrow? -

An IRP process would be easier to undertake
were these values easily quantified and
plugged into a calculation. But this is not the
case, and it is altogether possible that quan-
tifiable values can never be attributed to -
these considerations. To remedy this

problem, judgment calls also need to playa -

role in the planning process. A stated policy

- eliminates the need to either ignore impor-
tant values because they cannot be quantified
or spend a huge amount of intellectual capi-
tal on trying to determine numerically what

How to Acquire Renewable Resources

diversity is worth or what a reduction in fuel -
risk is worth. Once a policy is adopted, a
value for the combined features can be calcu-
lated by looking at the policy decision, deter-
mining its financial impact and coming up
with a numerical value of worth.

California, for example, said half of its new
energy resources would come from renew-
able resources. By calculating backwards
from this decision and determining how
much more California will pay if renewables
constitute half the anticipated resources, it
would be possible to say that the value of
renewables is worth X amount to California
legislators. New York has taken a slightly
different tack. They said that they want to -
get up to 300 MW of renewables provided

. that it does not cost too much. New York is

currently trying to determine how much is
too much and will likely come up with a
number that says “We are willing to have our
rates go up by X amount in order for re-’
newables to make up a larger fraction of our'
energy mix.” :

Another pdlicy technique adopted by some

states is “tie breaker” legislation. Michigan,

‘Minnesota, Maine and New Jersey all have

statutes which express a preference for con-
servation and renewables. In effect, these

-~ laws direct utlhtles to favor renewables and

conservation if all other factors are equal. * ~
Other states simply have statutory language
that encourages renewables.

ACQUISITION

Once an IRP plan has been developed in
which some portion of renewables are in-
cluded in the energy mix, the next step is to
be sure that the acquisition process is de-
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signed to support implementation of the IRP.
The primary areas where the transition from
planning to acquisition requires attention are:

. price v

. acquisition methods

. contract details

. transmission o

. regulatory support for renew-

able acquisition
Price

The price used in the planning process must
be similar to that reflected during acquisition.
- Ifa policy on what a renewable is worth is
included in the planning process, it must also
apply during the acquisition process.

Acquisition Methods -

Approximately one-third of the planned re-

newable additions are expected to be owned

and operated by regulated utilities. The re-
maining two-thirds are likely to be provided

_ by qualifying facilities and non-utility genera-
* tors (NUGs). While there are barriers to ac-
quisition of renewables for both utility and
non-utility sources, barriers facing the NUG
are the greatest. '

‘Utilities will obtain renewables from the non-
utility sector via competitive bidding, con-
tract negotiation or a hybnd of the two. No
matter how the resource is acquired, care

. must be taken to assure that all resources are

- able to enter into unbiased competition
Problems arise when certain provisions are
adopted which preclude the ability of some
resources to falrly enter into the competition.
For example, in their negotiations, some util-

ities make it clear that contract payments will -

be lowered when avoided cost falls below a -
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certain level. Other terms call for canceling a
contract if regulators prohibit the utility from
full cost recovery at a later date. The cash
flow uncertainties created by, these provi-
sions make it nearly impossible to obtain -
financing for what might otherwise be a
cost-effective, renewable resource project.
Allocating the risks in this way means that
the utility imposes very different standards
on a NUG than they might impose on them-
selves or another utility. Excessive demands
placed upon NUGs that in essence bar them
from the competition can be described as
show stoppers.

A commission or utility needs to understand
the potential impact of these show stoppers
on the acquisition process by asking them-
selves whether certain provisions simply
eliminate some resources from the competi-
tion. If the answer is yes, if provisions are
designed with the sole intention of eliminat-
ing certain competitors from the acquisition

‘process, then it is better to state right from

the start that certain resources — i.e. munici-
pal solid waste incinerators or coal-ﬁred
plants — are not wanted.

More commonly, however, this explicit de-
sire to rule out a competitor is not the case.
Instead provisions, which are established for
one purpose or for traditional supply tech-
nologies, end up having unforeseen and ex-
pensive consequences. One of the worst mis-
takes that a utility can make is to impose a
cost inadvertently on some projects and not
on others. As a consequence the analysis is

- skewed because the provision raises the cost

of the project, making it appear too expen-
sive for a utility to acquire.

An understanding of the risks and how they

are allocated before the competitive bidding
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or negotiation process begins can help avoid
this trap. The Massachusetts's Commission
attempted to address this when first getting
involved in competitive bidding . At that
time, they expressly undertook a
decision-making process where they identi-
fied each potential risk and decided, right
from the start, who would bear it. When al-
locating a risk to a developer, it did not mat-
ter whether the developer was a utility or a -
non-utility developer. By being conscious -
and clear about this from the beginning, they

were able to compare options with equal risk -

profiles.
Contracts Details

~ Failure to negotiate a contract has been -
noted as the primary reason that successfully
bid renewable projects fail to become opera-
tional. One reason is the tendency of both
utilities and regulators to tilt the playing field
with regards to risks and write contracts with
NUGs which get the maximum possible

. amount of security, assurance and guarantee.
It is.important to understand that while this
can be done and some of what will be in- -
cluded in the contract will come virtually
without cost, other items, such as security
requirements, will have a price tag attached
to them.

Standard Contracts
Standard contracts which specify the general
terms and conditions under which power is
to be purchased offer ways to keep the play-
ing field fair. At a minimum, they serve as a
point of reference making it easier to con-
sider how to incorporate into a contract
those provisions which differ from standard
terms. By beginning with the same terms and
_expectations in all contracts, there is a better

chance of treating sellers of all types of en-
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ergy resources equally. Standard contracts
can reduce transaction costs and providea
convenient, efficient and direct way to exam-
ine acquisition issues and fairly convey state
and utility policies to developers and finan-
ciers.

Front-end Loaded Contracts

Front-end loaded contracts provide power
contract payments which exceed utility
avoided cost during the initial years of the
agreement, then decline in subsequent years.
In general, the more capital intensive a tech-
nology (as is frequently the case with re-
newables) the greater the need for a front-
end loaded type of contract. Front-end load-
ing matches the types and timing of costs
incurred by facilities whose initial construc-

tion costs are significantly higher than their

long-term operating costs. However, be-
cause front-end loaded contracts mean that

~ early payments will be high (despite the fact
- that later payments will be low), some states

prohibit or, at minimum, discourage front-
end loaded contracts. Outright prohibitions
on front-end loaded contracts eliminate some -
renewable resources from further consider-
ation, even when a renewable option is, in
fact, the least costly. When this happens, it is -
important for utilities and regulators to con-
sider carefully the advantages of renewables
and determine the expected full life cycle
cost and savings of many of these options.
Instead of simple prohibitions, regulators and
utilities should adopt contract practices that
consider each project’s total, lifetime costs
together with the cost characteristics. This
issue is discussed further in the next section.

Security

Another contract consideration is how utili-
ties handle security. At issue is the need to
protect ratepayers from projects which, for
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one reason or another, fail. To address this
concern, utilities frequently add security pro-
visions to contracts. These provisions serve
as insurance policies to guarantee that a fa-
cility will be built on time, perform as ex-
pected and operate for the full term of the
_contract. As with any insurance policy, the
more extensive the required coverage, the
- greater the cost to the resource developer
Therefore, when too many security require- -
ments are placed on a resource developer,
the cost of the project can become so expen-
sive that it may no longer be cost effective.

The risk of demanding too much security is
especially great for facilities with front-end
loaded contracts. In the early years of such
projects, customers pay higher prices in an-
ticipation of receiving the benefit of lower
prices in later years. Security provisions
aimed at assuring reliable performance in the
later years of operation can negate some of
the financial advantages afforded by front-
end loadmg

This question of cost-competitiveness is of
particular concern because the security re-
quirements imposed on NUGs have no paral-
lel to similar projects constructed by utilities.
In the case of utilities, the risk of expensive
failures or long-term expected benefits that

-never materialize is borne directly by con-
sumers and is not included as a cost of
power plant development.

It is possible, tﬁougly to address the .need to

insure without placing an undue financial
hardship on a developer. Perhaps the least
costly and most effective way is to carefully
construct the price pattern to provide secu-
rity. This can be done by tailoring a contract
payment mechanism to reflect the cost of the
technology that is being bought, not the
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technology that is being avoided. In the case
of renewables, this means that the energy

payments over the term of the contract must
"cover more than the operating cost of the
. facility. Pricing schemes with this basic ele-

ment have been adopted in New Jersey, Cali-
fornia and Vermont in order to make sure
that security be provided without imposing
additional costs on the contract acquisition
process itself. This pricing pattern means that
it is always in the best interest of a NUG to
operate its plant. The more reliable the plant
and the more it operates, the more profitable
the plant will be. Such a pricing scheme is
also a useful way to judge when and to what
degree front-end loaded contracts may be
necessary for capital-intensive, renewable
projects. '

Transmission

The issues associated with transmission can

- both support and hamper development of

renewables. On the positive side, there are
situations where a stand alone photovoltaic

- system can be placed in a remote area there-
- by eliminating the need for a new transmis-

sion line. In other instances, renewable tech-
nologies can be located strategically on the
existing grid to avoid or delay needed up-
grades to the transmission and distribution
system.

Yet other renewables, because of where they
are located geographically, do not offer the
same advantage. In these cases, rather than
eliminating the need for a transmission up-
grade, these renewables require transmission

- lines to wheel the power into the grid. The

question that arises is how should the cost of
these system upgrades be handled. Four
states, Michigan, Maine, Wisconsin and New
Jersey require that transmission upgrade
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costs be reasonably allocated between the
utility (actually its customers) and the devel-
oper. Other states place nearly the entire
expense on the developer. California, for
example, runs the but for test. If the trans-
mission system would not have been up-
graded, but for the addition of this project,
then the developer must bear the full cost of
the upgrade.

Regulatory Support For Renewﬁble :
Acquisition : -

The process in place by PUCs can be a hin-
drance or a benefit to renewable resources.

On the positive side, the presence of a simple

- and efficient regulatory process can help
resolve disputes that arise during negotia-
tions. Commission rules which clearly articu-

- late state policies toward renewable re-

sources can specify what is expected of utili- -

ties and what consequences will fall on par-
ties who do not comply. Clearly articulated
policies can promote an efficient competitive
acquisition system where there is a place for
renewables :

On the other hand, commission proceedings
can be time consuming, expensive and neces-
sitate the personal involvement of the devel-
oper. This can be a serious barrier to devel-
opers of renewable resources who neither -
have experience with such proceedings nor
have the resources needed to:participate ful-
ly. As a result, developers of renewables will
focus activities in states where they believe
they can best get a project permitted and
built and will shy away from states with

- time-consuming, expensive or unfamiliar
processes. To remedy this, regulatory prac-
tices designed to minimize the amount of
regulatory involvement required by
non-utility developers should be adopted.

How to Acquire Renewable Resources

The relationship betweea a developer and

- commission is also strongly influenced by the

temperament and attitude of the regulated
utility. Some utilities are committed to inno-
vation while others have much more narrow

- and self-serving views about resource acqui-

sition. When deciding how to treat utilities,
commissions must judge and decide just how
prescriptive or how flexible they should be

- when considering mechanisms to encourage

the acquisition of renewables. In doing this,
regulators need to be sure that the mecha-
nism they adopt matches the nature of the
utilities they are regulating. Ideally, consum-
ers are best served by a flexible approach

" because it is through this flexibility that utili-

ties can maximize the value they offer their

. customers. With less cooperative utilities, -

however, this approach can backfire because
flexibility also gives utilities the option of
simply ignoring cost-effective resources.
When this is the case, it is better for comn:is-
sions to design a prescriptive approach
where acquisition of cost-effective resources -

. are required rather than to assume thata

utility will, on its own, locate and acquire
these types of resources.

Utilities with no obvious conflicts and a his-

tory of being supportive of renewable acqui- -

sition should be given a loose enough reinso -

" that they have the flexibility to be innovative.-

Regulation of more resistant utilities, on the -
other hand, will have to be more prescriptive
to assure that cost-effective renewables are
acquired.

SUPPORT OF RESEARCH AND
DEVELOPMENT '

Any new technologies raise the question of
how to support and pay for the learning
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curve appropriately associated with the re-
search and development stages needed to
bring a new system on-line. There are a num-
ber of strategies and ideas which can be im-

plemented to support development of renew-

.able technologies; technologies that are cur-
rently priced above the avoided cost but,

~ with more operational experience and pro—
duction efficiencies, could become cost com-
petitive.

Revisiting The DSM Model

Utilities and commissions can rely on experi-
ence from DSM pilot programs when look-
ing for models to support the development of
renewables. A review of these programs
shows that utilities supporting DSM pro-
grams have faced relatively little risk during
the start-up of DSM activities. By following
certain guidelines, cost recovery was nearly
always assured during a reasonable learning
period. This is typically the case even when a
pilot program ultimately proves not to be
cost-effective and therefore is not pursued
further. '

The reason for assurance at the outset of
new programs and activities was that com-
missions anticipated that there would be ex-
penses, perhaps above avoided cost, associ-
ated with the learning curve for energy con-
servation projects for which detailed cost-
effectiveness analyses had not yet been per-
Jformed. It was understood from the begin-
ning that there would be some pilot pro-
grams that would not be successful and that
continuation of such a program, at least
without modifications, might not be a very

good idea after all. Commissions around the

country recognized this "start up" risk and
decided it was one worth encouraging utili-
ties to take. Commissions, in general, al-
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lowed for cost recovery of prudent expendi-
tures associated with these projects.

This is really no different from pursuing a

renewable pilot project to learn more about a
technology, to improve a technology and/or -
to determine situations where the technology

- is cost effective. As with DSM, there is al-

ways the possibility of failure. Commissions
exercise their leadership and commitment by
making policy decisions based upon judge-
ment calls. These give utilities the direction

they need on the size, cost and timing of the

risk they can reasonably expect to assume.

- Market Pull Or Sustainable Orderlx

Development

Here the question is should utilities spend
above their avoided cost today with the ex- -
pectation that by buying now the market will
be pulled along and the cost of the tech-
nologies will fall; fall so much that the aggre-
gate of the early and late purchases will be

‘cost effective. Take for example, photo- -

voltaics. It may be reasonable to believe that
if utilities start buying small amounts today,
say ten MW for the next five to ten years,
that the future cost of photovoltaics will be -
low enough to be cost effective. However, -
the only way that future costs will be low

‘enough to be cost effective, is to spend some

money today. These early purchases give the
learning curve a chance to move to a point of
improved production efficiencies and opera-
tional effectiveness. '

There is precedent for precisely this kind of -

- approach. The Sacramento Municipal Utili-

ties District (SMUD) made a decision to
purchase renewables that were not cost ef-
fective because they predicted that as a result
of investments such as theirs, prices would
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g0 down. Today, prices are monitored and if
SMUD’s prediction does not hold true, they
have the option of stopping the purchases.

Here again, there is a DSM precedent for
this approach. In the golden carrot program

for energy efficient refrigerator development, *

utilities offered a cash prize and marketing
support for the company who could manu-

facture the best, energy efficient refrigerator. "

This program accelerated the development of
the highly efficient refrigerator, and today
there are three on the market — three, be-
cause in addition to the winner, two other:
contestants are also marketing the proto-
types they developed during the competition.
This program gave manufacturers enough
incentive to support the development of en-
ergy efficient, but expensive, refrigerators
under the assumption that there would be
consumer interest once the product was
commercially available. This approach recog-
nizes that consumers would not have access

to certain technologies today but for the will--

ingness of some to take risks and make in-
vestments five years earlier.

This philosophy has driven technolbgy devel-
opment in this country in many fields for
many years, and it is wholly appropriate to
consider it an effective approach for renew-
‘able development. However, translating this
sound notion into regulatory policy canbe -
difficult. Ideas for spurring on costeffective -
applications of renewable resources are dis-
“cussed below.

INITIATIVES TO IMPROVE OF
ACQUISITION RENEWABLES

" Most of the initiatives discussed here are:

interim in nature. Yet by implementing them
now a broader range of interests will be able

) How to Acquire Renewable Resources

to see the value of an increased role for re-
newables. Through this showcasing venture,
there is a greater likelihood that efforts will
be made to identify and remoye the planning,
acquisition and regulatory barriers to renew-

able acquisition.

Green Pricing.

These are optional rates in which consumers
agree to pay a little more, between five to
ten percent above their existing retail bill, in
order to support the utility’s acquisition of
renewable energy resources that may be
slightly higher than the avoided costs. Con-
sumers have already demonstrated their will-
ingness to purchase more expensive products

~ precisely because they are better for the envi- A_ J

ronment. Green pricing provides customers
with a means to accelerate renewable devel-

- opment beyond the level that is justified us-

ing least-cost planning. This support should.
result in more development and acquisition

~ » of renewables and will likely lead to in- -

creased production and technology improve-
ments which will further lower the cost of re- -
newables

. Utility Shareholder Incentives To

Encourage Acquisition Of Renewables

For the most part, any incentives for renew-
able development have been given to devel-
opers in the form of tax credits and ad-
ditional tax benefits. Incentives aimed at de-
velopers are useful particularly if renewable
resources are not yet competitive with con-
ventional resources. On the other hand; if
renewables are already cost effective, as

* many are, the overall impact would improve -
~ if the incentive were shifted and used to en

courage utilities to purchase power from an
operating renewable. '
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Wisconsin is the only state in the country
that has a purchased power incentive solely
for renewables. Put in effect in May of 1993,
an incentive of 1/4 to 3/4¢ per kWh, depend-
ing on the type of renewable acquired,

should improve the interest in and success of

renewable projects in Wisconsin. Even a
smaller incentive in which a utility is able to
earn one mill per kWh for each kWh pur-
chased from a new renewable resource (pro-
vided that the purchase price is at least one
mill below the utility's avoided cost) will
encourage utility managers to overcome per-
ceived obstacles in purchasing renewables. .

Green RFP

Carefully written competitive bids can and .
should be designed to avoid problems that
discourage participation by renewable devel-
opers and bias utility decisions against re-

- newables. One way that this is accomplished
is by issuing a RFP in which only renewable
energy resources are allowed to compete to
fill an allocated portion of new capacity -

‘needs. By separating solicitations for renew--
able and non-renewable resources, the bid-
ding documents and the evaluation proce-
dures can focus on the unique characteristics
of each resource. In addition, it sends a clear
signal to developers of renewable energy
resources that their projects are welcome.

In 1992, New England Electric Systems

(NEES) issued such a RFP to solicit propos- -

als solely from developers of renewables.
The response to this Green RFP convinced
them that the cost and availability of renew-
ables were much better than they would have
predicted. NEES received 41 bids and se-
lected seven projects to provide 200,000

mWh annually. Energy sources for the seven
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projects include wind, municipal solid waste, -
waste heat and landfill gas.

Safe Harbor Rules

-Safe harbor rules offer a chance to balance a

utility’s desire for certainty on the one hand
with its need to improve its learning curve -
about renewables through research, develop-
ment and demonstration programs. The con-
cept recognizes that while some risk is okay,
if utilities feel that the risk they are being
asked to assume is too large, then good pro-
grams may not be implemented because utili-
ties feel cost recovery might be in jeopardy.

Utility uncertainty can be reduced through

regulatory rules which encourage the use of -

demonstration programs for renewable re-
sources. These are activities that a utility can
safely invest in without unduly risking cost
recovery. These “safe harbors” establish
boundaries for utilities which quantify how

- much or what kind of risks can be taken
- without sacrificing cost recovery. Safe har-

bor rules give regulators a means of express-
ing policy preferences relating to renewable
research and development activities, as well

as establishing research and development

expenditure budget levels that protect both
the customer and the utility interests.

The concept of safe harbors is not new and
has been used by the Securities and Ex- -
change Commission (SEC) in many areas.

Maine and Iowa adopted safe harbor rules on
conservation programs in which utilities
were authorized to implement any cost-
effective conservation program, without
prior commission approval, provided that the
rate impact was less than one percent. In
promuigating this rule, regulators let utilities
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know that they should only seek pre-ap-
proval on those conservation programs that
would have a meaningful impact on overall
rates. New York’s safe harbor rule states -
that one percent of utility revenues could be
invested in research and development
expenditures without prior approval of the
commission.

Safe harbor differs from pre-approval in its
specificity. Pre-approval is contract-specific.
Regulators give permission to sign a specific
contract. Safe harbor is much broader in its
purpose. It sets guidelines that give a utility
flexibility to learn about and experiment with
new technologies without jeopardizing a
utility's chance to recover the costs

“associated with the learning experience.
While utilities are still subject to prudence
reviews, safe harbor rules outline what the
commission believes 1s a reasonable course
of action.

Stand?Aione Service

Reégulators and utilities should recognize the
potential benefits of stand-alone service by
adopting rules that encourage the use of
cost-effective, renewable-based customer
stand-alone services.

The Colorado PUC is the first commission to -

amend its electric line extension rules by
requiring utilities to present customers with a
cost comparison between stand-alone
photovoltaic systems and conventional line
extensions. The calculation takes into
consideration energy use and dlstance from
existing transmission lines to determine
whether a stand-alone photovoltaic system
would be cheaper than a line extension.
While cost considerations do not single
handedly affect whether or not a customer

How to Acquire Renewable Resources

will ultimately choose a stand-alone system
over a line extension, they do go a long way
toward increasing the utilities’ and public’s
awareness about a photovoltanc alternative.
Cost comparisons leave open 1 how the
responsibilities and risks for these systems
are best shared between the customer and
the utility.

Restructuring Taxes -'_I‘o Encourage Use
Of Renewables

Resource acquisition decisions could be
influenced by changing how utilities are -
taxed. Currently, taxes are collected based
upon gross receipts, sales, property and
income. Taxes are unaffected by the resource
used to produce energy.

If, for example, sales or income taxes were'
replaced by emissions taxes, decisions
regarding utility operation and resource
acquisition would be different. If taxes
declined as air emissions declined, utilities - -
would be more likely to favor investments in
cleaner fuels, air pollution reduction systems,
conservation and renewables. While this
initiative is in its infancy and needs fine
tuning before being implemented, it shows
promise when considering truly effective
ways of encouraging the development and

- use of energy resources that are less harmful

to the environment.

CONCLUSION

Renewable energy can play a much larger
role in the nation’s electrical supply than it
currently does. One reason that renewables
have thus far failed to gain the prominence
they deserve is that current planning and
resource evaluation methods do not measure
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the actual value of these resources. Yet
aggressive and creative actions by regulators,
utilities and other policy makers can make a
“substantive difference in bringing renewables
on-line in the twenty-first century. '
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Energy Policy Act Of 1992 |

The Energy Policy Act (EPAct) of 1992, the
most significant Federal energy policy in a
decade, has the potential, if fully implement-
ed, to reduce electricity bills significantly for
consumers, to improve the nation's energy
efficiency and to reduce the emission of glo-
bal warming gases.

EPAct creates both new opportunities and
new obligations for regulated electric utilities
and for state regulators. They promote IRP
for regulated electric utilities and increase
the resource choices available for consider-
ation in a utility's IRP process. This broader

range of choices is encouraged in three ways. -

First, new production tax credits and subsi- -
dies will make renewable resources cost
competitive. Secondly, demand-side invest-
ments will become more financially attractive
to utilities. Finally, the potential number of
competitive providers of all resources will
increase as a result of changes in the Public
Utility Holding Company Act and FERC-
regulated transmission access.

- The Act is a large and comprehensive piece
of legislation that impacts nearly every pro-
ducer and user of energy in the United
States. This chapter examines the two sec-

~ tions of the Act that concern IRP for electric

utilities and that create new duties for state
public utility regulators: Conservation and .

Energy Efficiency by Electric Utilities (Sec.
111) and Long Term Wholesale Purchase

.Standards (Sec. 712).

EPAct 1992

In their review of the regulated utility
provisions of EPAct, the American ,
Council for an Energy Efficient Economy | -
(ACEEE) and the Alliance to Save '
Energy (ASE), made the following
energy saving estimates for the years
1993-2010.

Saves: 4.6 Quads of Energy -
(mostly coal and gas)
Saves: 275 billion kWh
Avoids: Construction of 104
‘ (500 MW) coal plants
Reduces: 20% of the projected -
' electricity growth -
Reduces: by 34% éarbon emission
B growth ' 5

WHAT DOES EPACT COVER?

The new obligations created for state public
utility regulators are contained in amend-
ments to the Public Utility Regulatory Poli- -
cies Act of 1978 (PURPA)'. Four new rate-

.- making standards are set out for commission
- consideration, all of which directly impact -

the electric utility IRP processes. State regu-
latory authorities must consider each of
these new standards for each electric utility

116 USC§2601-2648.
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over which it has rate authority. However,
adoption is voluntary and left to the discre-
tion of each commission.?

In considering each standard, commissions
must determine whether its adoption will
advance the three original purposes of
PURPA: '

1 Conserve energy supplxed by. electnc |

utilities

2. Make more efficient use of the utili-
ties' facilities and resources

3. Establish equitable rates for electric
consumers

Conservation and Energy Efficiency Bx
Electric Utilities Title I, Sec. 111

Three of the Act's four standards for regula-
tory consideration fall under this section. If
enacted into state laws, these standards offer
the greatest promise for the country's utilities
to improve their energy resource selectlon
and use. These three standards are:

1. Integrated Resource Planning
2. Investments In Conservation and De-

- mand Management (Demand-side
Profitability) '

2PURPA originally required consideration of
ﬁve ratemaking standards: cost of service, time of day
rates, load management techniques, no master
metering, automatic fuel adjustments, only with
incentives for efficiency and information to consumers
about rate schedules. These all work to promote
efficiency and are worth rcv:sxtmg if not yet! in place. 26
USC§2625
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3. Energy Efficiency Investments in
Power Generation and Supply
(Supply-side Efficiency)

Integrated Resource Plannmg Sec.
111(a}(7) ~

All state commissions must consider the
adoption of an IRP process that requires
utilities to develop an analytical framework
to compare equitably and systematically
supply- and demand-side resources. Through
the development of such a framework, a fair
evaluation of the full range of resource alter-
natives can be undertaken to determine what

-mix of resources will best provide customers

with the lowest cost service that is also reli-
able, diverse and capable of being effectively
dispatched to meet load. This analytical
framework must include a methodology to -
evaluate and verify savings from energy con-

~ servation and demand-side investments and
- to monitor the durablhty of the savings over

time.

Electric utilities employing IRP are required
to provide opportunities for public participa-.
tion and comment during the planning pro-
cess. Further, the Integrated Resource Plan:
must be regularly updated, and ﬁnally it must
be unplemented

Investments In Demand Management
(Demand-side Profitability) Sec. 111(a)(8)

This standard requires that utilities' invest-
ments in energy conservation and demand-
side management be as profitable as supply-
side investments. This is an issue that was
addressed in a resolution adopted by NA-
RUC in 1989. At that time, NARUC con-
cluded that regulatory reform was needed to
remove the disincentive to IRP and to make
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the successful implementation of a utility's
least-cost plan its most profitable course of
action. In considering demand-side profit-
ability, calculations must take into consider-
ation income which is lost when sales are
reduced as a result of energy conservation
and efficiency investments. Cost recovery
policies together with the need for a positive
incentive for demand- side activities should
also be included when implementing thls
standard.? :

While it is important for the signals to be
_clear to the utility that there is no penalty for
vigorous pursuit of demand-side options,
EPAct recognizes that care must be taken to

document conservation and energy efficiency

savings so that the utility does not improp-

- erly benefit from overly ambitious predic-
tions of savings. The Act therefore specifies

that investments made in conservation and . -
efficiency must be monitored and evaluated
to determine if the savings that were ex-
pected were, in fact, achieved so that neither
the utility nor its customers is penalized by,
or benefits from inaccurate estimates. -

Energy Eméiéhg Invesfments.ln Power
Generation And Supply Sec. 111(a)(9)

The focus of this standard is to improve gen-
eration, transmission and distribution effi-
ciency. In adopting this standard, commis-
sions would review ratemaking policies,
identify those which pose disincentives to
efficiency and adopt new approaches that
reward improved supply-side efficiency.

One place a state commission might first .
look to identify disincentives to efficiency is

3 Mechanisms for recovering lost revenues
are described in an earlier chapter.

EPAct 1992

in the fuel cost adjustment practices. Fully
reconciled fuel adjustment clauses are a dis-
incentive to efficiency, as efficiency gains do
not reward the utility (nor does the utility
suffer loss) for inefficient operations which
result in a greater use of fuel. For example, a
power plant in need of maintenance will of-
ten consume more fuel to meet its required

- energy output. Because fuel costs are fully

recovered from customers and repair costs
are not, the utility is better off delaying main-
tenance and using more fuel.

Protection for Small Businesses

Although not a new PURPA standard in and
of itself, Section ITI of the Act recognizes the
impact the adoption of the IRP standards
could have on small energy service-related

businesses. In response to this concern, when
-a state comnmission adopts either the IRP or

the demand-side profitability standard, it

- must also consider the impact of these stan-
- dards on small businesses engaged in the
* design, sale, supply, installation or servicing

of energy conservation, energy efficiency or
other demand-side management equipment.
This requirement stems from a concern that a
utility, by design or inadvertently, may exert
its monopoly power to squeeze out competi-
tors who are or could provide energy conser-
vation services.

Utility energy conservation programs can

“ encourage, as well as discourage, market

opportunities for small businesses. A utility
which provides all energy conservation
through the use of in-house programs and
direct purchase from select vendors effec-
tively cuts out the small competitors. On'the

. other hand, utilities such as New England

Electric Systems (NEES) and Pacific Gas
and Electricity (PG&E) have relied exten-

sively on local businesses to supply and in-
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stall efficiency products. This practice has
created new business opportunities for the
private sector and has improved inventories
of energy-efficient equipment such as mo-
tors, lights and windows at many wholesale
and retail outlets.

Competitive bidding for DSM services uses
market forces to identify providers of

demand-side services. Such programs create

markets where they did not exist previously
and can expand opportunities for small busi-
ness providers. -

Long-term Power Purchase Standard
Title VII, Sec. 712

This fourth standard of EPAct which also
relates to the IRP process describes four
issues which must be looked at by a state - -
commission when considering utility pur- -
chases of long-term power contracts from
wholesale generators.

If this standard is adopted, a state commis- -
sion would ask the following four questions
when reviewing wholesale power purchases.

1. What are the utility's capital costs and
retail rates when power is purchased
from a long-term, wholesale power
supplier and how do these compare
to the capital costs and retail rates -

 that would occur if the utility con- -
structed its own generating facility?

2. Does the financing structure of ex-
empt wholesale generators, which
can carry a higher level of debt than
equivalent facilities built by utilities,
threaten the reliability of power pur-
chased from the wholesale generator

- or provide an unfair advantage for
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fhe wholesale generator when com-
pared to the utility? '

3. Does it make sense tg implement a
mechanism for advanced approval or
disapproval for a specific wholesale
power purchase?

4. Should a reasonable assurance of
adequate fuel supply be a condition
of pre-approval of purchased power?

In general, most state commissions examine
these questions as a matter of course when

reviewing wholesale power purchases. '
Adoption of this standard simply assures that -
the proper questions will be asked.

CRITERIA, PROCEDURES AND
TIMETABLES FOR CONSIDERATION
OF THE FOUR STANDARDS

Criteria

- Each state commission is required to con-

sider the four standards and determine whe-
ther or not they are appropriate to adopt in
light of the objectives of the 1978 PURPA
law.

State commissions have the latitude to reject
a standard if it is contrary to state law. They
can also elect to implement partially or
phase-in the standards in cases when immedi-
ate and full implementation would impose a
hardship on ratepayers.

Procedures

State commissions are required to review the
standards for all rate-regulated electric utili
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ties, including investor-owned utilities, : tion does not apply to the wholesale pur-

municipal utilities and cooperatives. In states chase standard.

where commissions have already considered :

the three conservation and energy efficiency For all standards which require considera-
standards, the prior proceedings will suffice tion, commissions must provide public notice
in meeting EPAct's standard of consider- and conduct a public hearing designed to
ation, providing that the written record ably " allow all interested parties to communicate
reflects both what was considered and the their views. A commission's final decision as
final decision. This same grandfathering op-- to whether a standard will or will not be

QUESTIONS ARISING FROM EPACT

EPAct raises some very important questlons regarding the structure of the electric utlhty
industry.

Does EPAct's increased emphasis on IRP conflict with the increased emphasls on
competition in the electric mdustry"

While this question is raised ﬁ'equently by both regulators and utilities, IRP and competition
are wholly compatible and, in fact, can strengthen one another. The goal of IRP is to reduce
the cost of resource acquisition over a given period, and the purpose of competition is to use " |
the market place to see what resources are available in order to find those with the lowest -
cost. As with any policy, if not properly implemented, conﬂmts can OCCuUr. Conceptually, these ||
two activities work well together : ,

' The IRP process provides an analytxcal framework to feed market-based mformatlon into a
company's own internal planning and cost analysis. Using the IRP process, a utility will first
conduct its own analysis to identify its energy needs and to select resources it believes can
meet those needs at the lowest total resource cost. After this analysis is done, market in-
formation can be collected and scrutinized to see whether there are resources that can meet
the utility’s demand for power at a cost lower than the utility believed it could achieve itself.

I Used in this manner, IRP and wholesale competition go hand in hand to achieve the lowest
cost/optimal resource mix. The IRP process establishes a framework for comparing a wide
range of disparate resources and allows the selection of the ones which are truly the best value
‘when taking into consideration such factors as cost, reliability and variety. The more diverse
the resources a utility examines, the more the IRP process is needed, precisely because it
provides a common framework to compare a broad array of supply- and demand-side re-
sources with vastly different operating and cost characteristics — from attic insulation to
power from a gas-fired generator to photovoltaics to wind — and decide which are the best -
value for a utility and its customers. The outcome of IRP will be improved as the number of
options increases. Wholesale competition is a powerful way of adding choices to the process.
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How does the Act treat retail wheeling?

The Act leaves the legality of retail wheeling up to each individual state. However, where the
IRP process includes an opportunity for competitive wholesale market participation, it is
unlikely that an individual retail customer would be able to attain supply-side resources below
a utility's avoided cost. Those resources would already have been offered to and acquired by
the utility. :

Commissions need to approach retail wheeling with great caution. The retail wheeling sought
in states in the past year has been antithetical to economic efficiency. Independent resources
“were offered at costs which were, in fact, greater than the utility's own avoided costs though
lower than existing retail rates. Retail wheeling of resources which are more costly than the

utilities' avoided cost increases the total cost of electricity resources.

What is the relationship between EPAct and the Clean Air Act?

The passage of EPAct means that there will be a greater need than ever for cooperation
between the DOE and the EPA. The Clean Air Act Amendments of 1990 provides utilities the
opportunity to earn credits by reducing SO, emissions with energy conservation investments
when done under an IRP framework. The definition of IRP in the Clean Air Act is nearly
identical to the definition found in EPAct. Yet despite this apparent similarity, there is still
latitude as to how the Acts are mterpreted and implemented at the state and federal levels.
The Clean Air Act requires that the savings from energy conservation investments by
regulated utilities be measured, verified and persist over time. State activity that meets this
standard should also comply with Section 111 of EPAct. It is in the interest of state
commissions for EPA and DOE to coordinate their views of IRP in an effort to minimize any
confusion that could result from state regulatory implementation of the two Acts. '

adopted, must be in writing and must be . two years of the enactment of the Act, by

based upon the record and evidence pre- October 24, 1994 and be completed by Oc-
sented at the hearing. tober 24, 1995.
Timetables ,
‘ RESOURCES AVAILABLE FROM

Consideration of the wholesale purchase - FEDERAL AGENCIES
standard must be completed within one year " ' .
of the adoption of the Act, by October 24, The DOE has been authorized to provide -
1993. . grants of up to $250,000 for each state to

' - support the consideration and implementa--
Consideration of the conservation and en- - tion of the conservation and energy ef -

ergy eﬁimency standards must begin within
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ficiency standards. The first grants are e-
xpected to be available by September 1994.

OTHER PROVISIONS OF EPACT

While the major thrust of EPAct is to set up’
a framework to bring the four standards be-
fore state commissions, the Act also includes
a number of related provisions.

The Act mandates a form of IRP for the -
Tennessee Valley Authority and the Western
Area Power Authority. :

It requires that commissions consider the
IRP and demand-side profitability standards
for gas utilities.

DOE must, within two years, conduct two
surveys. The first surveys state policies re-

. sulting from the consideration of the conser-
vation and energy efficiency standards. The
second is a survey of IRP policies in effect

~ by electric cooperatives.

In order to encourage the development of
renewables, the Act offers the following
monetary ‘incentives which are included in
the Act, but not yet appropriated:

e A production tax credit of 1.5 ¢ per
- kWh for wind and closed-loop biomass.
facilities. Closed-loop biomass facilities
are those in which the trees are grown
expressly for fuel at a specific plant.

‘« A production payment of up to 1.5¢ per
kWh for new solar, wind, geothermal or
biomass (not limited to closed-loop)
facilities owned by either state or politi-
cal subdivisions or by non-profit coop-
eratives. ’

EPAct 1992
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¢ Permanent extension of a ten percent
investment tax credit for solar and geo-
thermal energy.

b}

ENERGY EFFICIENCY PROVISIONS

The Act limits the extent to which utility
rebates for energy conservation are taxed.

By tax year 1993, 100 percent of the rebate
received by residential customers will be
excluded from taxable income. For industrial
and commercial customers, beginning 1995,
40 percent of the rebate is excluded from
taxable and by 1996, 65 percent of the rebate
will be excluded from taxable income.

‘States are required to update their residential

building energy codes regularly.

New energy efficiency standards are to be
adopted for:

o  Commercial and industrial heating, ven-
tilation and air conditioning . ’

~ Industrial and small motors
- Distribution transformers .
Water heaters

~ Incandescent and fluorescent lamps.

These higher efficiency standards mean that,
over time, the amount of savings achieved by
conservation programs may be less than was
anticipated prior to enactment of the Act.
The turnover of appliances, motors and other .
equipment when it occurs will automatically
be at a higher level of efficiency than was
earlier predicted. ‘

Energy efficiency labeling is required for

lamps, small motors, office equipment and
utility transformers.
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To help states and industry associations fig-
ure out how industries can achieve greater
efficiencies for their operations, small DOE
grants are available.

DOE must issue voluntary guidelines estab- -
lishing energy efficiency ratings for residen-

tial buildings.

The Department of Housing and Urban De-
velopment must establish a program promot-
ing energy efficiency mortgages which in-
cludes working with lenders to develop a
lower mortgage rate for homes that meet an
established standard of energy efficiency.

ENERGY MANAGEMENT BY
FEDERAL AGENCIES

By 2005, all federal agencies must install to
the maximum extént practicable, all energy
and water conservation measures with a pay-
back of less than ten years. Agencies can
retain 50 percent of their bill savings to fund
additional DSM investments. -

A federal enefgy efficiency fund of up to $50
million annually will support energy-ef-
ficiency investments by federal agencies.

Federal agencies are elevated to the position
of customers of utilities by encouraging and

authorizing them to participate fully in utility .

demand-side management programs and to

accept financial incentives offered by utilities.

Energy managers of federal facilities are eli-
gible for bonuses if they achieve high levels
of energy efficiency within their agency.

DOE must create energy efficiency standards
for all federal buildings. '
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POTENTIAL ENERGY SAVINGS

In their review of this section of EPACT the
ACEEE and ASE itemized the following,
estimated savings between 1993-2010,
shownin Table 2.

Table 2

| Potential Savings in Quads

Utility Rebate Tax Exclusion 1.15
State Residential Building

Energy Codes - ’ 57
Energy Efficiency Standards 1.16
Energy Efficiency Labeling 1.93
DOE Grants to Improve '

Industry Efficiency ' 1.75
Energy Efficient Mortgages .78
Federal Energy Management - 1.93
Total Possible Savings 9,27

OTHER PROVISIONS OF INTEREST

Every two Ayears the DOE must prepare a
new, least-cost energy strategy for the Presi-
dent to submit to Congress as part of a Na-

tional Energy Policy Plan. By requiring the

submission of the least-cost strategy, energy
efficiency and conservation will be weighted
equally with supply-side resources.

DOE must establish guidelines for the volun-

tary reporting of the emission of greenhouse
gases and for emission reductions achieved

The Regulatory Assistance Project




through measures such as improved energy
efficiency. This means that for the first time,
DOE will track greenhouse gases emitted
from each of the energy-producing sectors.
The collected record should show who is
emitting which gases, at what quantities and
how emissions of gases are reduced as a re-

sult of energy conservation programs. While

this provision does not set emission stan-
dards, it does provide a first step toward
determining which utilities and facilities are
releasing greenhouse gases and what they are
doing to curb these emissions.

Funds are authorized for research, develop-
ment and demonstration on the more effi-
cient use of coal, and funds are extended for
DOE's Clean Coal Program.

A partial exemption from the Alternative
Minimum Tax is provided to oil and gas
drillers which reduces their tax liability by an
estimated $1 billion over the next five years.

Demonstration programs, together with in-
frastructure and support systems, are created

for the development of electric and gas-fired

vehicles. Electric vehicles are eligible for a
ten percent investment tax credit. This provi-
sion is particularly important in cases where
electric vehicles are powered with renew-
ables, non-fossil fuels and natural gas. Using
these fuels will lower the emissions of green-
house gases, which will in turn lead to envi-
ronmental improvement.

IMPLICATIONS OF THE ENERGY
POLICY ACT

To fully comply with EPAct, state regulatory
commissions will have an increased need for
both technical assistance and resource mate-
rials. Commissions should not hesitate to

EPAct 1992

make their needs known to the DOE, to
Congress or to the White House in order to
insure that the implementation of the Plan
does not fail due to a lack of assistance and
resources. ’

The DOE has been authorized to provide
grants of up to $250,000 for each state to
support the consideration and implementa-
tion of the conservation and energy ef-
ficiency standards. Beginning in fiscal year
1994, $5 million dollars has been authorized,
but not appropriated, for the next three
years. However, at this writing, roughly $3
million is available, via transfers from other
accounts, for fiscal year 1994. There is $8
million dollars in the proposed 1995 budget.
The DOE is now considering rul¢ making to
describe the criteria it will use to allot grants
to state commissions. The first grants are
expected to be available by September 1994.

TRAINING REQUIREMENTS

There is a need to include energy efficiency
training in the education of planners, archi-
tects, engineers and implementors. There are
simply not enough people who know how to

-install technologies or who understand the

correct application of effective t_echnologies.f
There is a scarcity of college or vocational -

. institute programs providing technical train-

ing in energy conservation technologies.
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The Clean Air Act Amendments Of 1990 |

Congress has moved to mcorporate IRP into
Federal law with some frequency.' The Clean
Air Act Amendments of 1990 (CAAA) fea-
ture IRP as an important tool for states and
utilities to use in building a compliance strat-
egy. -

This chapter reviews the CAAA by looking -

at how it affects electric utilities and what

opportunities it offers that can be met -

* ‘through IRP. Because the Acid Rain Pro-
gram Title IV of the CAAA? focuses explic-

- itly on IRP and supports serious consider-
ation of DSM and increased use of re- =~
newables, the body of the chapter is focused

- on this section ofthe Act. :

WHAT DOES THE ACT COVER?

The CAAA is one of the most comprehen-

sive pieces of environmental legislationtobe
passed by Congress in the past 20 years. The -

CAAA updates the 1970 Clean Air Act
through 75 initiatives. Included in these pro--
visions are regulations covering sulfur diox--

ide, nitrogen oxides, ozone non-attainment

areas, vehicular emissions, air toxics and
particulates. The Act handles different pol-

lutants in different ways. Some, such as SO,,

~ 1The Clean Air Act of 1990, Public Law No.
- 101-549, the Northwest Power Act of 1980, Public

" Law No. 96-501 and the Energypolicy Actof1992 o

2 This paper excerpts sections from the EPA
Handbook (1994). Copies of this handbook can- be
_ obtained from the EPA, Acid Rain Program, :
Washington D.C. 20560."

Clean Air Act -Amendment

are regulated explicitly. The air toxics sec-

-tion, on the other hand, expands the air tox-

ics program, lists 189 chemicals to be regu-
lated and includes a procedure for the EPA
to add and delete from the list.

~ While there are utility implications for many

of the provisions in the Act, Title IV, the

- Acid Rain Program most directly promotes

IRP, energy conservation and mcreased use’ -

 of renewables.

TITLE IV: THE ACID RAIN
PROGRAM

‘ T1t1e IV of the CAAA, the Acid Rain Pro-

gram, was promulgated to:

. Achleve 31g111ﬁcant envxronmenta.l bene- -
~ fits by reducing emissions of sulfur diox-
ide and mtrogen ox1de '

| ¢  Reduce these ermssxons at the lowest

cost to soclety

e Encourage pollutxon prevention through

efficiency and renewable energy -

It sets as its pnmary goals the reduction of :

. annual SO, emissions by ten million tons be-

low 1980 levels and reduction of annual NO,

-emissions by two million tons below 1980

levels. Under this regulatory approach, the

_EPA is looking to reduce total loading of
‘these pollutants across the country, in lieu of
~ revising ambient air standards. Regulating in

this manner gives each utility more- latxtude
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and flexibility to select strategies to imple-
ment the Act’s goals.

Sulfur Dioxide Reduction

~ Sulfur dioxide reduction, the core of the

Acid Rain Program, is designed to take place

in two stages. Phase I, which begins in 1995,
targets the 110 highest SO,-emitting plants'
in the country. It affects mostly coal-burning
electric utility plants, located in 21 eastern
and midwestern states. These plants are re-
quired to reduce their emissions of SO, to a
level equal to 2.5 pounds per million BTUs?
multiplied by their average annual fuel con-
sumption rate for the baseline years of 1985
to 1987. Phase II, which begins in 2000,
tightens the Phase I limits and expands the
scope of the program to include all additional
electric utility plants producing over 25 MW.
.Power plants emitting SO, in excess of 1 2
pounds per million BTUs are required to
reduce emissions to a level equal to 1.2 -
pounds per million BTUs muitiplied by their
~ average fuel consumption rate for the base-
line years of 1985 to 1987. '

The Allowance System

‘The most innovative feature of the Acid Rain

Program is the creation of the SO, allow-
ance. Each allowance represents authoriza-
tion to emit one ton of SO,, and utilities
must have enough allowances to cover emis-
sions from their units. For instance, a utility
‘must hold 5,000 allowances for a unit ennt-
tmg 5 OOO tons of $0;. '

Every utlhty is allocated a speciﬁc number of
allowances based upon past SO, emission

? One million BTUs of fuel will produce
roughly 100 kilowatt hours of electricity.
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rates and fuel utilization. Phase I units are

allocated allowances equal to the average of
the 1985-87 heat output times 2.5 pounds of -
SO, per million BTU emissions rate. Phase T
allocations are derived from the same base-
line year times a 1.2 pounds of SO, per mil-
lion BTU emissions rate. To ensure fair op-
portunities for growth, additional allowances

. are granted to utilities that were low SO,

emitters or whose plants operated at reduced
capacity during the baseline years.

The allowances are allocated annually by the
EPA to each utility on the basis of the al-
lowed emission rate times the baseline emis-
sions. Once allocated, allowances may be
bought, sold, traded or banked for use in-
future years. This ability to buy and sell al-

~ lowances gives utilities one more strategy to -

reduce SO, emissions at the lowest possible

~ cost. Other options include

» . switching to lower sulfur fuels
« installing scrubbers :
« implementing energy efficiency

»  acquiring power from renewables

At the erid of each compliance yeaf, a uﬁlity

must retire one allowance for each ton of

SO, emitted in the preceding year. Eventu-

ally, the total annual emissions will be
capped at 8.95 million tons per year.

If a utility does not have adequate al-

lowances, it must pay a non-compliance fee -

of $2000 per ton and acquire additional al-
lowances for subsequent years.

IRP, described in more detail later in the o
chapter, is the tool utilities have at their dis- -

‘posal to determine how to comply with regu-

lations as inexpensively as possible. Recog-
nizing the important role of energy efficiency
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and renewables in reducing emissions, Con-
gress included in the CAAA incentives to
make these options as attractive as possible.
These incentives offer three ways for utilities
to earn additional allowances. '

Reduced Utilization

This provision is designed to credit Phase I
plants for curbing emissions below the 1985-
87 baseline levels. A Reduced Utilization

- Plan is required from the utility to show how
the reduction will occur. Options include

reduction from energy conservation
reduction from improved efficiency
shifts to sulfur-free generators* -

shifts to designated, compensating units

e o ¢ o

Because these Phase I plants are high SO,

emitters, the potential for reduction is very
high (ten times higher than the potential re-
ductions that can be achieved from CRER
bonus allowances described below). Credits
are given for all enérgy savings, and there is
flexibility as to where the measures are
placed or generation occurs. For instance,
energy-efficiency measures may come from
anywhere within the utility system, and en-
ergy generated from renewable sources can:
be purchased from outside the utility system.
Again, the net value of the freed-up allow-
ance over the cost of achieving the SO, off-
set can be of considerable worth to the util- -

ity.

Avoided Emissions

This program supports system-wide reduc-
tions in SO, emissions through energy con-
servation and use of renewables. Utilities

* In general, these will be renewable énergy
resources, but in some cases geothermal and blomass
production will qualify.

Clean Air Act Amendment

that reduce SO, at any given unit below the
compliance levels required by Title IV v
through the use of energy efficiency and re-
newable energy, free up one allowance for
every ton of SO, avoided. The allowance can
be used for current compliance elsewherein
the utility’s system, banked for future use or
sold. '

Of the three ways utilities can earn additional

allowances, this incentive is the easiest to
implement because the utility receives the
benefits of avoided emissions automatically
without submitting an application. In most
cases, the cost of offsetting energy conserva-
tion will be considerably less than the value
of the allowance, thus creating value for the
utility. This program, because it affects all
units over an indefinite period of time, has
the greatest SO, reduction potential.

Emissions reductions achieved through en-

~-ergy conservation begin in 1995 for Phase I
units and 2000 for Phase I units.

. Conservatlon And Renewable Energy

Reserve (CRER)

This Reserve is a special bonus pool of
300,000 allowances, representing 150 billion
kWh, which is awarded on a first come, first

- served basis to utilities undertaking new ini-

tiatives in demand-side efficiency and renew-

- able energy. For every 500 mWh of energy

saved through demand-side efficiency or
generated through renewable energy brought
into operation after January 1, 1992, a utility
acquires one allowance from the Reserve.

The Reserve is an incentive for utilities to set
up efficiency measures and renewable gener-
ation before the compliance deadlines. It
gives utilities a head start to receive a return
on efficiency and renewable investments.
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Phase I utilities may earn these allowances

from January 1, 1992 to January 1, 1995.

Phase II utilities may earn Reserve allow-
ances on qualifying initiatives undertaken

* from January 1, 1992 to January 1, 2000.

A utility undertaking measures to earn bonus
allowances through early conservation activi-
ties must prepare an IRP Plan that is ap-
proved and accepted by its state commission
and must include provisions for net income
neutrality, thus leaving utility profits unaf-
fected by DSM investments. Any subsequent
decision to acquire and /or install an energy
conservation and renewable project must be
consistent with the Plan.

The EPA began accepting applications for
CRER allowances on July 1, 1993, and a-
wards for the first 532 allowances were
made in November 1993.

What Is An Allowance Worth?

Tradeable SO, emission allowances put a -
dollar value on pollution prevention. Utilities.
need to estimate the market price of the al-
lowance to develop the least-cost compliance
strategy. '

To help establish a market price, the EPA
sells a designated number of allowances an-
nually. Every year, the EPA holds an auction
and sells 2.8 percent of the allowances which
have been reserved from the total allowance

~ allocation. These auctions are intended both
to help signal price information to the market
early in the program and to provide a public
source of allowances for utilities that are not
allocated allowances. Utilities, environmental

p. 122

groups and allowance brokers can participate
in the EPA auctions.’

The 1993 auction yielded the first recorded
values for allowances. Prices for allowances
to be put in use beginning in 1995 ranged
from $131 to $450, with an average price of
$156 per allowance. Prices for allowances to
be placed in use beginning in 2000 ranged
from $122 to $310, with an average price of
$136 per allowance.

These initial prices are lower than what was
originally expected and may not be represen-
tative of future market values. In the first
place, the EPA was committed to selling its
allowances no. matter what the price. This
probably depressed the selling price below
that at which other allowance holders would
be willing to sell. Secondly, allowance trad-
ing is new. Market activity and expertise will
continue to evolve. Finally, the auction sales
were paid in 1993 prices, while the allow-
ances will be used in 1995 and 2000. Thus,
the auction represents the net present value
of some higher future allowance price. -

A recent report issued by the Electric Power

- Research Institute (EPRI), based upon likely
- utility compliance actions, predicts that al-

lowance prices could rise from $250 per al-
lowance in 1995 to $480 per allowance in -
2007 (These values are in 1992 dollars).

Price signals are entering the market through
other means as well. A few private trades

5 One interesting development to further
reduce SO, emissions has been the creation of a non-

~ profit business entity established to purchase allow-

ances at auctions and elsewhere and remove them from
circulation. This group also accepts charitable dona-
tions of allowances, thereby creating an income tax
deduction for the donating utility.
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have taken place. Several brokerage firms,
trading exchanges and specialty consulting
firms are offering services to support the
buying and selling of allowances. As the
compliance dates near, more information
about allowance markets will emerge.

For planning purposes, the market price for
allowances over various time periods can and
should be treated similarly to fuel prices —
as a variable cost related to the amount of
energy generated. The risks associated with
uncertainty in the future market prices can be
viewed as one views the risks associated
with future fuel prices.

Integrating Compliance And Resource
Planning ”

The CAAA only requires utilities to submit
an IRP when applying for CRER bonus al-'
lowances. Yet IRP is the tool that is uniquely
designed to answer the two converging ques-
tions. “How do I provide least-cost service

- for my customers?” and “How do I provide -
low-cost reductions in SO,?” Decisions not
made under an IRP framework can be mis-
leading. Low-cost options may be ignored,
and more expensive alternatives may be se-
lected.

In considering how to meet its environmental
objective as cost-effectively as possible,a -
utility should not have any preconceptions on
how to comply. Allowances, building scrub-
bers and switching fuels are all options which
must be considered. Only by recognizing and
considering all options can costs expect to be
as low as possible. Consideration of SO,
emissions reduction in an IRP framework
requires that the following steps be under-
taken:

Clean Air Act Amendment

e Develop a complete list of all compli-
ance options.

+  Determine the technical capability and
market availability of each alternative.

«  Evaluate options for cost and perfor-
mance.

«  Choose option(s) based upon costs, per-
formance and risk considerations.

¢  Calculate total number of allowances
freed up or consumed.

Considering these options via the IRP pro-

cess allows for meaningful comparisons and
final selection of the options that reduce SO,
emissions at the lowest cost to a utility and
its ratepayers.

What Are Some Additional Benefits Of
Title IV?

While provisions to promote energy ef-
ficiency and renewables apply explicitly to
curbing SO, emissions, reducing dependence
on fossil fuels will decrease emissions of
other pollutants — namely CO,, NOX,
particulates and certain air toxics — as well.
This will produce additional environmental

benefits.

HOW ELSE DOES THE CAAA
SUPPORT IRP?

Because NO, is a precursor of ozone, Title I
of the CAAA, will when fully implemented
require electric utility reductions of NO, at a
much higher level than in Title IV. This will
have a substantial impact on IRP in many
states — particularly those in the ozone non-
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attainment areas on the east and west coast.
NO, rules are expected to be issued in 1995
and will probably affect more than 400
power plants. Because of this NO, compli-
ance is a risk that must be taken into account
in IRP, even though the CAAA does not
speak directly to this point in Title I.
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. | ~ APPENDIX

Resolution in Support of Incentives for
Electric Utility Least-Cost Planning 2

_ WHEREAS, National and International economic and environmental conditions, long-
term energy trends, regulatory policy, and technological innovations have intensified global
interest in the environmentally benign sources and uses of energy; and

WHEREAS, The business strategy of many electric utilities has extended to-advance
efficiency of electricity end-use and to manage electric demand; and

WHEREAS, Long-range planning has demonstrated that utility acquisition of end-use
eﬂicxency, renewable resources, and cogeneration are often more responsible economically and
envuonmentally than traditional generatlon expansion; and

WHEREAS, Improvements in end-use eﬁicnency generally reduce incremental energy
sales; and '

WHEREAS,_ The ratemaking formulas used by most state commissions cause reductions
in utility earnings and otherwise may discourage utilities from helping their customers to-improve
end-use efficiency; and ‘

- WHEREAS, Reduced earnings to utilities from relying more upon. demand-side resources
is a serious impediment to the implementation of least-cost planning and to the achxevement ofa
more energy-efficient socxety, and '

WHEREAS, Improvements in the energy efficiency of our society would result in lower -

utility bills, reduced carbon dioxide emissions, reduced acid rain, reduced oil imports leadmg to
improved energy security and a lower trade deficit, and lower busmess costs leadmg to improved
international competltlveness and :

WHEREAS, Impediments to least-cost strategies frustrate efforts to provide low-cost
energy services for.consumers and to protect the environment; and

. WHEREAS, Ratemaking practices should align utlhtles pursuit of proﬁts with least-cost
planmng, and

WHEREAS, Ratemaking practices exist which align utility practices with least-cost
planning; now, therefore, be it
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-

RESOLVED, That the Executive Committee of the National Association of Regulatory
Utility Commissioners (NARUC) assembled in its 1989 Summer Committee Meeting in San
_Francisco, urges its member state commissions to:

1) consider the loss of earnmgs potential connected with the use of demand-side
resources; and

2) adopt appropriate ratemakmg mechamsms to encourage utilities to help their customers
- improve end-use efficiency cost-effectively; and

3) otherwise ensure that the successful implementation of a utility's least-cost plan is 1ts
~ most profitable course of action.

Sponsored by the Committee on Energy Conservation
Adopted by the NARUC Executive Committee, July 27, 1989
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