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EXECUTIVE SUMMARY

Fossil fuel-fired generating resources are
currently risky investments, yet investor-
owned utilities overwhelmingly invest capital
in fossil fuel resources rather than less-risky
renewable energy resources. States
inadvertently incentivize these investments
through resource planning rules that focus on
reducing upfront costs rather than mitigating
long-term risks. Many utilities conduct some
form of long-term resource planning in which
they forecast future energy and capacity
needs and evaluate different resource options
that are capable of meeting these needs.
Under traditional resource planning, utilities
must select the “least-cost” portfolio of
available resources to satisfy their
procurement needs. This practice likely
discourages significant investments in
renewable resources, which generally have
higher initial costs than conventional
generating facilities. “Least-risk” resource
planning is an alternative approach that may
promote renewable energy by encouraging
utilities to invest in resources with predictable
long-term operating expenses and minimal
vulnerability to risk and uncertainty.

The impetus for least-risk planning arises
from incentives created by the electricity
ratemaking process. The traditional cost-of-
service ratemaking formula creates incentives
for utilities to construct large, capital-
intensive generating facilities, which earn a
profit for investors. However, because
consumers are forced to pay for these
investments over the course of many years,
these facilities can expose ratepayers to
significant risk if the plants fail to perform as
expected or incur additional unanticipated
costs over time.
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Many states have promulgated integrated
resource planning rules to deter unnecessary
investment and protect ratepayers from
unanticipated costs. These rules direct utilities
to create integrated resource plans, or IRPs, in
which the utilities must project their long-term
energy and capacity needs and identify
resource mixes capable of satisfying these
needs over a ten- to twenty-year period. State
resource planning rules typically require
utilities to identify the least-cost portfolio of
available resources capable of satisfying
projected demand.

During the IRP process, utility planners
typically conduct scenario or sensitivity
analyses to determine how uncertain
variables, such as fuel price volatility or
stringent environmental compliance
obligations, could impact a portfolio’s costs
over the planning horizon. This process forces
each utility to make assumptions or
predictions about what future conditions will
be or what outcomes are most likely to occur.
Because levelized cost calculations necessarily
include projections of uncertain future costs,
such as fuel costs or environmental
compliance costs, levelized cost projections
should in theory account for risk and
uncertainty. However, a portfolio can have low
levelized costs under some future scenarios,
but very high costs under others, and the
utility has discretion to decide which scenarios
are most probable. As a result of this
discretion, under least-cost planning policies,
levelized cost calculations may fail to account
for foreseeable, high-risk outcomes that a
utility deems unlikely to occur. Consequently,
a preferred least-cost portfolio may be
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significantly less resilient to changing
circumstances than other resource mixes.

Least-cost planning policies may
inadvertently incentivize risky resource
investments for a number of reasons. First,
levelized cost calculations generally reflect a
utility’s internal assumptions about future
conditions, and final cost projections typically
represent a portfolio’s costs under the future
outcomes that a utility subjectively thinks are
most likely to occur. Second, least-cost
planning policies rarely mandate that utilities
comprehensively assess potential risk and
uncertainty or justify their probability
determinations, and PUCs subsequently have
minimal oversight authority over portfolio
cost projections. Third, least-cost
requirements may prevent utilities from
including non-least-cost resources in their
rate bases, and therefore these utilities have
little incentive to calculate levelized costs that
significantly deviate from business-as-usual
conditions.

The way in which utilities balance cost and
risk through resource planning, moreover, has
substantial implications for renewable
resources, which many planners view as low-

risk, yet high-cost, generating resources.
Renewable resources have the capacity to
mitigate risks associated with fuel price
volatility or future environmental regulations.
When utilities and regulators place greater
value on a portfolio’s risk mitigation potential
than projected cost, preferred resource
portfolios should include a greater proportion
of renewable generating capacity. However,
cost continues to be the deciding factorin a
majority of resource planning decisions, and
renewable resources have struggled to
compete with historically low natural gas
prices.

Least-cost planning policies may
inadvertently incentivize risky resource
investments for a number of reasons. First,
levelized cost calculations generally reflect a
utility’s internal assumptions about future
conditions, and final cost projections typically
represent a portfolio’s costs under the future
outcomes that a utility subjectively thinks are
most likely to occur. Second, least-cost
planning policies rarely mandate that utilities
comprehensively assess potential risk and
uncertainty or justify their probability
determinations, and PUCs subsequently have
minimal oversight authority over portfolio
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cost projections. Third, least-cost
requirements may prevent utilities from
including non-least-cost resources in their
rate bases, and therefore these utilities have
little incentive to calculate levelized costs that
significantly deviate from business-as-usual
conditions.

Least-risk resource planning presents an
alternative planning policy that aims to reduce
ratepayer exposure to risk and uncertainty.
Least-risk resource planning directs utilities
and regulators to quantify the risks and
uncertainties associated with all resource
options. It then requires utilities to select the
resource portfolio that most effectively
reduces exposure to plausible or
unreasonable risks under all potential
outcomes. Least-risk planning is an emerging
concept in the context of integrated resource
planning, and while some states have revised
their IRP requirements to incorporate least-
risk provisions, there are currently no uniform
standards to define this planning approach.

Least-risk planning policies have the
potential to help mitigate the risks created by
least-cost planning. First, an effective least-
risk planning policy will require each utility to
comprehensively assess portfolio vulnerability
to all foreseeable risks and evaluate the
probabilities of uncertain outcomes. Second,
least-risk planning policies will direct each
utility to justify the assumptions it made when
predicting uncertain future conditions and
explain the conclusions it reached regarding
the probabilities of potential outcomes. Third,
least-risk planning policies will allow for public
participation and regulatory oversight over
the planning process. PUCs will also have the
authority to enforce least-risk planning
requirements when making IRP approval
decisions. Finally, least-risk planning policies
will provide each utility with some assurance
that investments in least-risk resources will be
eligible for cost recovery.
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There are a number of general steps that
regulators can follow to develop and
implement effective least-risk planning
regimes. First, regulators must review and
revise existing resource planning regulations
to replace least-cost resource requirements
with least-risk mandates. Second, regulators
must develop least-risk planning rules
establishing threshold risk assessment
parameters. Third, regulators must ensure
that utilities effectively implement least-risk
planning requirements. Finally, regulators
must connect resource plan approval to the
ratemaking process to provide a level of
assurance that utility investments in least-risk
resources may be eligible for cost recovery
(and that ratepayers are not on the hook for
higher risk investments).

Utilities that adequately seek to minimize
exposure to risk and uncertainty will be better
able to adapt to the energy realities of the 21°*
century. However, utilities are unlikely to alter
their existing resource planning practices on
their own accord. Least-risk planning will be
necessary to facilitate the transition away
from the current high-risk, fossil fuel-
dependent electricity system, and itisup to
state regulators to establish least-risk
resource planning policies that prioritize risk
mitigation over short-term cost reduction.
When effectively implemented and enforced,
these policies should mitigate risks to
ratepayers and investors and advance
renewable energy development by equalizing
the playing field between renewables and
fossil fuels.
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I. INTRODUCTION

Before electric utilities invest in new
generating resources, most states require
them to engage in some form of long-term
resource planning that forecasts future load
and capacity needs and evaluates various
resource options capable of meeting these
needs. These planning requirements help
protect electricity consumers from unduly
high electricity rates by preventing utilities
from investing in unnecessary energy
resources. Resource planning requirements
are therefore valuable state policies that help
inform energy development over the course of
many years. One shortfall of these policies,
however, is that utilities are traditionally
required to select the least-cost portfolio of
resources identified through the resource
planning process to satisfy their future energy
and capacity needs." This requirement may
lead utilities to overlook significant risks and

uncertainties that can impact a resource’s cost
or performance over its lifetime. Moreover,
prioritizing cost reduction over risk mitigation
may deter investments in renewable
resources and energy storage, which are
generally low-risk, yet potentially high-cost
resources.’ Least-risk resource planning
presents an alternative policy option that
prioritizes risk mitigation and long-term cost
stabilization over short-term cost reductions.
This planning approach encourages utility
investments in resources with predictable
long-term costs, such as renewable energy
and energy storage resources. By replacing
least-cost planning policies with least-risk
planning policies, states can reduce ratepayer
vulnerability, eliminate a barrier to renewable
energy development, and facilitate the
transition to a more resilient, sustainable
energy system.
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The traditional cost-of-service
ratemaking formula typically dictates how
utilities may allocate a resource’s costs among
ratepayers. This ratemaking formula enables a
utility to recover its operating expenses and
the value of any authorized capital
investments through consumer electricity
rates.® Utilities are entitled to earn an
additional rate of return (i.e. a profit) on capital
expenditures, but not on operating expenses.”
The ratemaking formula thus encourages
utilities to build power plants and electricity
infrastructure, because utilities will only earn a
direct rate of return on those types of
investments. Of course, this profit incentive
may also encourage utilities to overbuild.
Least-cost planning aims to curtail this
dynamic by requiring utilities to create
Integrated Resource Plans (IRPs or resource
plans) identifying the resource portfolios
capable of satisfying long-term energy and
capacity needs at the lowest costs.”

Integrated resource planning also attempts
to protect ratepayers from unanticipated cost
increases in the future. Electricity rates are set
prospectively by state Public Utility
Commissions (PUCs), which means that
utilities must project their anticipated future
operating expenses.® However, energy price
forecasting is notoriously difficult, and history
is full of examples of unexpected fuel price
increases. Although the prospective
ratemaking rule might suggest that utilities

RATEMAKING FORMULA

R=(Bxr)+0O

R: revenue requirement
B: rate base

r: rate of return

O: operating expenses
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Cost-of-service ratemaking enables utilities to earn a profit
on capital investments, which encourages construction of
large power plants.

are responsible for operating cost increases
that occur between ratemaking proceedings,
cost increases resulting from rising fuel prices
are often passed onto ratepayers through fuel
adjustment clauses.” Fuel adjustment clauses
enable utilities to quickly adjust their
electricity rates between ratemaking
proceedings in response to unanticipated fuel
price fluctuations.? Utilities are not entitled to
profit off of fuel-based rate adjustments,” but
the availability of these clauses reduces the
incentive for utilities to accurately project
future fuel costs. Ratepayers are therefore
vulnerable to risks presented by future fuel
cost increases.

A resource’s costs may also rise in
response to future environmental regulations,
such as greenhouse gas emissions limitations.
If regulations require installation of additional
emission controls, expenses associated with
regulatory compliance will likely constitute
capital expenditures that are recoverable
through the utility’s rate base. If these
regulations instead require operational
changes, these operating cost increases will be
passed on to consumers through a subsequent
ratemaking proceeding. Utilities therefore
have little incentive to invest in resources with
stable, predictable operating costs.
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In fact, the ratemaking formula may
perversely encourage utilities to invest in
resources that may require future upgrades to
comply with future regulatory requirements,
because utilities will earn a profit on facility
retrofits. Least-cost regulatory requirements
may exacerbate, rather than mitigate, this
dynamicin an uncertain regulatory setting.
This is because utilities are typically
encouraged or required to invest in least-cost
resources. If a utility cannot show that
regulatory changes are likely to occur, least-
cost planning will incentivize the utility to
invest in the lower-cost resource and modify
the resource as necessary to comply with
future regulations. Ratepayers thus bear the
risk that the costs associated with utility
resource investments may rise over time.
Where fossil fuel-dependent generating
resources are involved, the risk of future cost
increases is significant.

This does not mean that utilities or their
investors are entirely unaccountable for risky
resource investments. State PUCs have broad
authority to determine whether utilities are
entitled to a rate of return on their capital
investments.'® PUC decisions involving coal
plant investments indicate that regulators may
be increasingly inclined to prohibit utilities
from passing on certain future costs to
consumers.* For example, in 2008, the Texas
PUC limited the Southwestern Electric Power
Company’s ability to pass some future carbon
mitigation costs onto consumers.'” Under the
PUC’s decision, any carbon costs exceeding
$28 per ton must be born by the utility, rather
than ratepayers.'® Utilities and their investors
may therefore also be vulnerable to risks
presented by unanticipated cost increases, at
least insofar as future carbon costs are
concerned.
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In the future, PUCs may prohibit
utilities from passing high carbon costs
onto ratepayers.

Despite this vulnerability, least-cost
planning requirements may discourage
utilities from adequately evaluating resource
portfolio exposure to risks and uncertainties,
and may encourage utilities to invest in
capital-intensive resources that are
disproportionately vulnerable to cost
increases. The integrated resource planning
process traditionally mandates that a utility
identify the least-cost resource mix to satisfy
future energy and capacity needs. In this
context, the least-cost resource mix generally
refers to the combination of resources with
the lowest levelized cost.* Levelized cost
represents the total cost of building and
operating a generating resource over its
projected lifespan, averaged over a per-
kilowatt-hour or megawatt-hour basis.'® This
cost estimate aims to encompass all
anticipated costs, including capital
expenditures, operations and maintenance
costs, fuel costs, taxes, and environmental
compliance costs.*® Utility IRPs typically
define levelized costs as the present value of
revenue requirement, or PVRR, which also
includes resource depreciation and return on
investment.”’
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Because levelized cost calculations include
all projected costs associated with the
resource over the entirety of the planning
period, utility planners must attempt to
predict a number of uncertain costs, including
those associated with environmental
regulations and fuel prices.”® In theory, a least-
cost resource should also be a low-risk
resource, because a resource with the lowest
levelized cost should have the lowest potential
for cost increases over the planning horizon.
However, a portfolio may be least-cost under
some scenarios, yet very high-cost under
others, and the utility ultimately must decide
which future scenarios are most probable.

Under least-cost planning policies,
levelized cost calculations may be inaccurate
for a number of reasons. First, resource cost
projections reflect underlying utility
assumptions regarding future conditions or
the probability that certain outcomes will
occur, and utility biases may influence these
assumptions and probability determinations.
Second, least-cost planning policies typically
fail to require utilities to comprehensively
assess risk and uncertainty or justify their
probability determinations. PUCs therefore
exercise minimal oversight or enforcement

SHORTFALLS of LEAST-COST
PLANNING

e utility assumptions and biases may
influence resource cost projections

* nomandate to comprehensively assess
risk or justify probability
determinations

* minimal or no PUC oversight over cost
projections

* may limit cost recovery for non-least
cost resources and discourage
investments in renewable resources
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Least-cost planning incentivizes investments in
natural gas-fired generating facilities, which
have uncertain long-term operating costs.

authority over levelized cost projections.
Finally, least-cost requirements may prohibit
utilities from including non-least-cost
resources in their rate bases, which may
encourage utilities to create very conservative
cost projections reflecting business-as-usual
policy assumptions. For example, a utility in a
least-cost jurisdiction benefits from assuming
that fuel and environmental compliance costs
will remain low, because these assumptions
increase the potential for the utility to build
(and earn arate of return on) large capital
investments. If these assumptions are
inaccurate, the utility can pass future
operating cost increases on to consumers.

As aresult of these dynamics, traditional
least-cost resource planning policies likely
discourage significant investment in
renewable resources and energy storage,
which currently tend to have higher capital
costs than conventional generating resources.
PUCs in states with strict least-cost
requirements may determine that
investments in renewable resources are
imprudent and thus deny a utility from
recovering these capital costs through
electricity rates.
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“Least-risk” resource planning provides a
policy alternative that may encourage utility
investment in renewable energy. Least-risk
planning aims to minimize vulnerability to risk
and uncertainty by requiring utilities to select
resource portfolios with the least exposure to
potential risks over the planning period. This
planning method requires utilities to evaluate
the foreseeable risks and benefits associated
with various energy resources and identify the
resource portfolios that are least vulnerable to
risk and uncertainty during the planning
period. In this context, “risk” primarily refers
to the threat of future cost increases or
operating restrictions. In addition, least-risk
planning policies can encourage utilities to
account for certain externalities associated
with specific generating resources, such as
negative environmental impacts.

Least-risk resource planning alleviates a
number of the concerns associated with least-
cost planning. First, an effective least-risk
planning policy will require each utility to
comprehensively assess portfolio vulnerability
to all foreseeable risks and evaluate the
probabilities of uncertain outcomes. Second,
least-risk planning policies will direct each
utility to justify the assumptions it made when
predicting uncertain future conditions and

LEAST-RISK PLANNING
SAFEGUARDS

require comprehensive assessment of
all foreseeable risks and uncertainties

utilities must justify assumptions and

explain probability determinations

requires public participation and
regulatory oversight and enforcement

clarifies that least-risk resource
investments may be eligible for cost
recovery
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Least-risk planning policies should promote renewable
energy development by encouraging investment in
resources with minimal environmental externalities
and predictable operating expenses.

explain the conclusions it reached regarding
the probabilities of potential outcomes. Third,
least-risk planning policies will allow for public
participation and regulatory oversight over
the planning process, and PUCs will have the
authority to enforce least-risk planning
requirements when making IRP approval
decisions. Finally, least-risk planning policies
will provide each utility with some assurance
that investments in least-risk resources will be
eligible for cost recovery. When effectively
implemented, these policies should mitigate
risks to ratepayers and investors, and may also
advance renewable energy development by
equalizing the playing field between
renewables and fossil fuels.

Least-risk planning policies should promote
renewable energy development by
encouraging investment in resources with
minimal environmental externalities and
predictable operating expenses. Renewable
resources are an attractive additionto a
diversified resource portfolio due to their
ability to mitigate risks associated with fuel
price volatility or environmental compliance
obligations. Likewise, increased energy
storage capacity will increase reliability and
further hedge against future fossil fuel price
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increases. When regulators prioritize long-
term risk mitigation over short-term cost
reduction, preferred portfolios should include
more renewable energy and storage capacity
than traditional least-cost portfolios. Least-
risk planning policies aim to prevent cost
projections from superseding risk
considerations, and they may be necessary to
ensure that utilities assess the long-term
benefits of renewables in addition to capital
costs.

The U.S. electricity sector is entering into
an era of dramatic change as states transition
to acleaner, more resilient energy system.
Utilities that engage in strategic, risk-focused
resource planning will be better able to adapt
to the shifting energy needs and goals of the
21°" Century. However, vertically integrated
investor-owned utilities are regulated
monopolies, and thus are not subject to the
competition that generally drives industrial
innovation.'” Regulated utilities are therefore
unlikely to implement innovative, least-risk
planning practices on their own accord.
Instead, policymakers must adopt resource
planning policies that require utilities to
prioritize risk mitigation. These policy
frameworks must be sufficiently flexible to
enable utility planners to respond to shifting
legal and regulatory conditions.

This paper 1) explains how least-risk
planning can help promote renewable energy,
2) examines how a few states have employed
risk-focused resource planning in practice, and
3) builds off of these examples to recommend
improvements to resource planning rules and
practices. Least-risk planning is an emerging
alternative to least-cost resource planning,
and no state has yet established a pure least-
risk planning regime. This paper provides

examples from existing planning regulations
and utility resource plans to illustrate the
least-risk planning concept.

Part Il of this report introduces the concept
of integrated resource planning and provides a
general overview of utility resource planning.
Part Il describes emerging risks and
uncertainties that have the potential to impact
our evolving energy sector. Part IV explains
the concept of least-risk planning and provides
examples of how risk-focused planning
requirements may be applied in practice. Part
V explores the implications least-risk planning
may have on renewable energy development.
Finally, Part VI provides an overview of the
steps regulators can take to develop and
implement effective least-risk planning
regimes. This report concludes that least-risk
planning policies should be developed and
implemented throughout the country to
reduce investor and ratepayer vulnerability to
risk and incentivize renewable energy
development.

Pumped hydroelectric facilities function as giant
batteries. The Tennessee Valley Authority’s 1,652
MW Raccoon Mountain Pumped Storage Plant,
shown here, pumps water from a lower reservoir
during periods of low demand and releases it
through four hydroelectric generators during
periods of high demand. High-capacity energy
storage facilities can help balance variable
renewable energy and mitigate ratepayer risk.
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II. INTEGRATED RESOURCE PLANNING

Many utilities engage in integrated
resource planning to identify the resources
they will need to satisfy electricity demand in
the future. Integrated resource planningis a
process in which utilities evaluate a range of
potential resource options that can satisfy
projected future energy and capacity
requirements. The federal Energy Policy Act
of 1992 defined “integrated resource
planning” as “a planning and selection process
for new energy resources that evaluates the
full range of alternatives...in order to provide
adequate and reliable service to its electric
customers at the lowest system cost.””® The
ultimate objective is to identify electric
generating resources that will reliably meet
consumer demand and comply with regulatory
requirements over an extended period of time,
typically ranging from ten to twenty years.?!

Long-term plan rule

IRP Rule

9
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The integrated resource planning process
traditionally requires utilities to identify the
least-cost resource mix that will satisfy future
load and reliability needs.?” In this context,
least-cost resource mix generally refers to the
combination of resources with the lowest
levelized cost over the full planning horizon.”

Aresource’s “levelized cost” is the
expected cost of electricity averaged on a per
megawatt-hour basis over the life of the
generating resource. This cost estimate aims
to encompass all projected costs associated
with the resource, including capital
expenditures, operations and maintenance
costs, fuel costs, and environmental
compliance costs.** Levelized cost estimations
thus require an evaluation of potential risks
and uncertainties that may cause costs to

increase in the future.

GREEN ENERGY
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One of the objectives of integrated
resource planningis to prevent imprudent
resource investments. The traditional cost-of-
service ratemaking model creates incentives
for utilities to make large capital investments
in generating resources and infrastructure. By
requiring utilities to project long-term
resource needs and costs, integrated resource

planning aims to prevent long-term
investments in unnecessary or unduly
expensive resources. This Part explains how
the traditional ratemaking formula
incentivizes utilities to invest in capital-
intensive resources, and explores how
integrated resource planning aims to
safeguard ratepayers from unnecessary costs.

A. IMPLICATIONS OF COST-OF-SERVICE RATEMAKING

The impetus for least-risk resource
planning stems from the traditional utility
ratemaking model and the underlying
investment incentives this model creates.
Vertically integrated investor-owned electric
utilities typically earn revenue through cost-
of-service electricity rates established by state
public utility commissions, or PUCs.”” These
rates must be just and reasonable for utilities
and electricity customers, and they are
designed to enable utilities to recover their
operating expenses and earn reasonable rates
of return on capital investments.”® Under the
traditional cost-of-service ratemaking
formula, utilities are entitled to earn rates of
return on their rate bases, which include all
capital investments the utilities made in
providing electricity service.?” Capital
investments include the costs of building and
maintaining generating facilities and other
infrastructure used to create and transmit
electricity to end users.”® Utilities are also
entitled to recover all reasonable operating
expenses, which include all non-capital costs
necessary to deliver electricity to consumers,
including fuel costs.”” Under the traditional
formula, operating costs do not earn a rate of
return.*

JINSTITUTE
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Historically, this cost-of-service
ratemaking formula has incentivized utilities
toinvestin large, capital-intensive generating
resources, such as fossil fuel-fired power
plants, which earn a rate of return for
investors.®* The costs of these facilities could
be included in electricity rates for multiple
decades, and if a facility is removed from
service prematurely, ratepayers could
potentially be forced to pay for a facility that
no longer provides power.** To protect
ratepayers from potentially exploitative rates
resulting from unnecessary capital
investments, PUCs developed a series of
mitigating doctrines to ensure that only
reasonable investments get included in a
utility’s rate base. Under the prudent
investment doctrine, a utility is only entitled
to recover “prudent” capital investments.*
Under the used and useful doctrine, a utility is
not permitted to include a prudent capital
investment in its rate base unless the facility is
both necessary and placed into
service.**Finally, electricity rates are
established prospectively, so a utility is
required to project its future operating
expenses at the time of the ratemaking
proceeding.® Therefore, if operating costs
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rise above a utility’s projections, the utility
may lose revenue.

While the prudent investment and used
and useful doctrines were designed to protect
ratepayers from exploitative rates, they
expose utilities to significant risk in the event
that a facility never enters into service. This is
precisely what happened during the nuclear
power boom of the 1970s, when rising
construction costs, inaccurate demand
projections, and the 3 Mile Island incident led
utilities to cancel construction on or abandon
dozens of nuclear plants before the facilities
entered into service.*® Though these plants
were not used and useful, most PUCs allowed
the utilities to recover at least some of their
costs from ratepayers. While the utilities

often did not earn a rate of return on the failed

investments, ratepayers nonetheless were
forced to pay for the utilities’ failures.*” Some

states, however, prohibited the utilities from
recovering their investments entirely, at great
expense to the utilities and their investors.®
The controversy surrounding these stranded
nuclear plant costs revealed the limitations of
the prudent investment and used and useful
doctrines in preventing risky capital
investments in large, expensive generating
facilities.

-

A nuclear power plant can cost billions of dollars.

B. EMERGENCE OF INTEGRATED RESOURCE PLANNING

Integrated resource planning emerged in
the 1980s in response to the nuclear cost
overruns and fuel shortages of the late
1970s.*” These planning rules were primarily
designed to function within the electricity
sector of the 1980s, in which large-scale, fossil
fuel-fired power plants were the dominant
generating resources available.” Regulators
wanted to protect ratepayers from
unanticipated rate increases and directed
utilities to identify resource portfolios that
would satisfy increases in energy demand at
the lowest cost to consumers.”* As of 2011,
27 states had adopted integrated resource
planning rules directing utilities to project
their future energy and capacity needs and
identify portfolios of low-cost resources
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capable of satisfying consumer energy
demands over an extended time frame.*?

In the resource planning context, all
anticipated and foreseeable costs associated
with a resource are levelized over the planning
horizon. These costs typically include initial
capital expenditures and operating and
maintenance costs, fuel costs, and
environmental compliance costs.”® While
some costs, such as capital expenditures and
operating and maintenance costs, may be
relatively easy to estimate, costs tied to fuel
prices or environmental regulatory
requirements are more uncertain over
extended timeframes. Utility planners must
nonetheless attempt to predict what future
costs may be imposed on specific generating
resources under a variety of potential

10
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LEVELIZED COST RANGES (in U.S. dollars per megawatt hour)

The levelized costs of renewable

energy resources have decreased
dramatically over the past decade.

In 2014, the levelized cost of
distributed solar generation ranged

from $138 to $203 per megawatt-
hour when federal tax credits were
1158 accounted for. The levelized cost

of wind power ranged from $37 to
$81 per megawatt-hour without

D% federal incentives, and dropped as

L low as $14 per megawatt-hour

with federal tax credits. In
comparison, when fuel price

300
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Data from Lazard’s Levelized Cost of Energy Analysis v. 8.0 (2014)

scenarios. Accordingly, during the integrated
resource planning process, utilities typically
conduct scenario or stochastic analyses** to
evaluate risks and uncertainties associated
with, for example, natural gas prices,
wholesale electricity rates, and environmental
regulations.”” However, the risks considered
and evaluative methods used vary among
utilities, and final cost calculations may differ
dramatically.*

Utilities should aim to estimate costs as
accurately as possible during the integrated
resource planning process, because integrated
resource plans (IRPs) heavily influence a
utility’s ability to recover the value of its
investments through electricity rates. As
section A explained, PUCs generally allow
utilities to recover capital costs for “prudent”
investments in resources that are “used and
useful.”*” In many states, IRPs inform PUC
decisions on whether a utility’s investment in a
new generating facility was necessary or
“prudent.”*® While IRPs are rarely binding on
utilities, PUCs generally determine that

2

&E8%. GREEN ENERGY
2 INSTITUTE

SERAA® AT LEWIS & CLARK LAW SCHOOL

<5

fluctuation was taken into

Coal account, the levelized cost of
natural gas combined cycle
technology ranged from $52 to
$96.

resource investments are necessary and
prudent if the investments are consistent with
PUC-approved or “acknowledged” IRPs.*’

This process provides PUCs with a degree
of oversight over integrated resource planning
that may influence the manner in which a
utility addresses risk and uncertainties. A risk-
averse PUC, for example, may refuse to
acknowledge an IRP that fails to adequately
account for potential fuel price volatility or
foreseeable carbon regulations. On the other
hand, a PUC may require strict compliance
with least-cost planning mandates and may
refuse to acknowledge an IRP where the
preferred resource mix is not least-cost, even
if the least-cost alternative exhibits more
vulnerability to risk. Because a failure to
obtain PUC acknowledgment of an IRP
indicates that the PUC may later refuse to
approve investments in resources identified in
the IRP, utilities are heavily incentivized to
comply with PUC directives regarding utility
planning practices.

11
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III. ADDRESSING RISK AND UNCERTAINTY IN
AN EVOLVING ELECTRICITY SECTOR

Although utility planning has arguably
improved since the emergence of integrated
resource planning, it has not prevented
significant investments in potentially risky
resources. The U.S. electricity sector is
currently adjusting to a series of disruptive
conditions and developments, and
uncertainties regarding future fuel prices and
climate change regulations are creating
significant challenges for utility resource
planning. The entrenched least-cost resource

planning model appears ill-suited for today’s
evolving electricity sector and may prevent
utilities from adequately mitigating exposure
to emerging risks.

This section describes some of the
emerging risks and sources of uncertainty that
may impact the evolving 21 century energy
sector, and discusses how utility resource
planning practices are responding—or failing
to respond—to changing market and
regulatory conditions.

A. VOLATILITY IN THE POWER SECTOR

The American electricity sector is currently
undergoing a period of substantial change,
which, according to a recent Ceres report, has
created “alevel and complexity of risks that is
perhaps unprecedented in the industry’s
history.”*® Climate change may present the

most significant source of uncertainty for
electric utilities. It is extremely likely, if not
inevitable, that greenhouse gas emissions
from existing power plants will be subject to
some form of regulation over the coming
decade. Indeed, many states and regions
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already regulate greenhouse gas emissions
from electric power plants,”* and greenhouse
gas emissions from both new and existing
sources will likely be regulated under section
111 of the Clean Air Act in the near future.”
Fossil fuel resources may therefore be
disproportionately vulnerable to cost
increases stemming from future regulatory
actions, and utilities with carbon-intensive
generation resources expose their investors
and ratepayers to significant levels of risk.

The electricity sector is responsible for
approximately 40% of the nation’s carbon
dioxide emissions.”® According to a California
survey of utility IRPs, most regulated utilities
now assess risks associated with potential
carbon costs during the IRP process.” Most
utilities surveyed conducted some form of
scenario analysis in which they imposed a
range of hypothetical carbon costs on
potential resource portfolios.” However, the
California survey was unable to determine
whether these utilities considered the
potential carbon costs associated with their
existing generation assets, or whether these
scenario analyses only evaluated prospective
generation options.”® Perhaps more
importantly, these carbon risk analyses did not
appear to influence every utility’s final
portfolio selection, and cost continued to have
the strongest influence on the majority of
portfolio selections.””

While utilities and regulators increasingly
acknowledge the risks associated with coal-
fired electricity, they have not acknowledged
the risks associated with replacing coal with
another fossil fuel, natural gas. Over the last
ten years, more than 120 proposals to
construct new coal-fired power plants have
been canceled due to environmental and cost
concerns.” EPA’s proposed New Source
Performance Standards for greenhouse gas
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emissions from new electricity generating
units effectively prohibit the construction of
new coal plants without carbon capture and
sequestration.”” Due to increased regulation
of coal-fired power and recent decreases in
natural gas prices, utilities have looked to
natural gas to fuel future energy demands.
However, this increased reliance on natural
gas may actually increase utilities' risk
exposure.

Natural gas combined cycle facilities typically
emit between 800 and 1,000 pounds of carbon
dioxide per megawatt hour.

Historically, natural gas prices were very
volatile, but the recent explosion of hydraulic
fracturing (fracking) has contributed to
historically low fuel prices.° Utilities appear to
assume that natural gas prices will remain low
for the foreseeable future,®! yet this
assumption may be shortsighted. For example,
researchers at Credit Suisse and the
University of Pittsburgh found that it costs
significantly more to extract gas through
fracking than through traditional drilling.%?
According to this data, the average cost to
produce natural gas from a new well using
hydraulic fracturing is around $9-$10 per
MMBtu (million British Thermal Units).®
However, natural gas currently sells for
around $4 per MMBtu.** It appears, then, that
current natural gas prices may be artificially,
and temporarily, low. Increases in regulatory

13
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To prevent global
temperatures from
increasing more than
two degrees Celsius,
sixty to eighty percent
of current fossil fuel
reserves must remain
in the ground.

oversight over natural gas extraction activities
or the emergence of a robust natural gas
export market could cause prices torise
dramatically.®> Moreover, natural gas-fired
generation stations produce greenhouse gas
emissions,*® and thus are not immune to the
carbon regulatory risks discussed above. Even
without regulatory changes, some economists
believe the natural gas sector’s economic
viability is overstated and that natural gas
prices will have to rise—perhaps
substantially—in the foreseeable future.®’

Many utilities, however, fail to seriously
address natural gas fuel price uncertainties in
their resource planning processes. California’s
2008 IRP survey found that all utilities
conducted fuel price forecasting, yet very few
of the IRPs assessed market price uncertainty
through scenario analysis.?® Of the utilities
that did engage in this analysis, most merely
adjusted fuel prices up or down by a set
percentage.’

The electricity sector’s generally slow and
inconsistent response to addressing the risks
and uncertainties associated with carbon
emissions is raising concerns in the
investment community.”® Preventing global
temperatures from rising more than 2°C will
require substantial reductions in fossil fuel
consumption through 2050.”* According to
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the Carbon Tracker Initiative, this means that
60-80% of current identified coal, oil, and gas
reserves must never be combusted, yet the
top 200 fossil fuel companies have allocated
an estimated $674 billion for locating and
extracting additional reserves.”” I stringent
carbon emissions limitations are implemented,
these companies will be left with significant
stranded assets. In arecent Ceres report,
Navigant Consulting noted that utilities with
carbon-intensive resource portfolios could
experience revenue reductions up to 20%.”
These losses would be passed on to
consumers or utility shareholders, and could
cause the credit ratings of investor-owned
utilities to drop.”* The average credit rating
for the electric utility industry has already
dropped from an Ato a BBB, signifying a
heightened investment risk that, in turn,
increases utility financing costs.”” Moreover,
in the event that stringent emissions
restrictions are implemented, inefficient coal-
fired power plants may become uneconomical
to operate, and utilities may opt to retire these
facilities rather than invest in expensive
emissions controls. These premature
retirements could further compound existing
financial risks.”®

14
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B. ADAPTING TO CHANGING CONDITIONS: RESOURCE PLANNING IN A

VOLATILE MARKET

In 2012, the National Association of
Regulatory Utility Commissioners hosted a
workshop called the Energy Risk Lab, whichis
an interactive simulation game designed to
assess utility and regulatory responses to real-
world energy policy shifts.”” The game
required participants to respond to a number
of regulatory scenarios, including potential
carbon pricing, gas price volatility, a national
Clean Energy Standard, fracking moratoria,
and new emissions regulations under the
Clean Air Act.”® Participants were required to
develop and manage resource portfolios that
could comply with environmental regulations,
maintain reliability, and control costs under
changing regulatory conditions.”” At the end
of the workshop, participants that strategically

planned ahead for future risks and developed
diverse portfolios of low-risk resources
achieved the most successful long-term
outcomes.®® Participants that failed to
implement a comprehensive strategy to
respond to future risks, and instead only
reacted to one variable at a time, “suffered
rapidly increasing costs, an inability to
maintain reliability, and delays in complying
with regulations.”®! According to Miles Keogh,
the game’s organizer, the exercise provided
important insights into resource planning:
first, a strategic approach to risk mitigation
yields more favorable results than a reactive
approach, and second, portfolios with diverse
resources outperformed lower-cost portfolios
with only a single resource type.®?

Warren Gretz, NREL (1991)

Public Service Company of Colorado’s Cherokee Station is a coal-fired power plant located near
downtown Denver. The utility aims to retire the plant’s four coal-fired units by 2017, sixty years after

the facility entered into service in 1957.
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Utilities have an opportunity to mitigate
many of the foreseeable risks discussed above
by engaging in comprehensive, risk-focused
resource planning. However, while some
utilities acknowledge risks presented by fossil
fuel investments and consider the risk-
reduction benefits of renewable resources,®
cost continues to be the deciding factorin a
majority of resource planning decisions.®* As a
result, renewable resources have struggled to
compete with historically low natural gas
prices, and utilities continue to make high-risk
investments in fossil fuel resources.®

Through the integrated resource planning
process, regulators traditionally require
utilities to identify the least-cost resource
portfolio that will satisfy projected demand
over the course of the planning horizon.
Existing least-cost planning structures allow
utilities to make assumptions regarding the
costs and risks associated with renewable and
fossil fuel resources, and many utilities impose
constraints on renewables within their
analyses that may manipulate modeling
results.® In many instances, IRPs may reflect
utilities’ resource preferences and biases, and
thus may apply unrealistic assumptions
regarding future costs.?” Least-cost planning
analyses may not adequately address
potential cost increases resulting from policy
reforms, and current resource planning

To remain profitable in the 21st
Century electricity sector, utilities
must minimize their exposure to a
variety of risks and uncertainties
associated with fuel price volatility
and greenhouse gas emissions
regulation. Renewable energy
resources like wind and solar power
help to mitigate ratepayer and investor
vulnerability to these sources of risk.
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practices may thus expose utilities, investors,
and ratepayers to unacceptable levels of
risk.%®

The outcomes from the Energy Risk Lab
demonstrate how important strategic, risk-
based resource planningis in an evolving
regulatory environment. To remain profitable,
utilities must adequately address risks and
opportunities associated with future
greenhouse gas emissions limitations, fuel
availability and price volatility, environmental
regulations, and federal and state energy
policies. These risks and opportunities affect
all stakeholders. Moreover, investors,
ratepayers, and regulators cannot avoid risk
simply by following the status quo. The Brattle
Group estimates that the total capital invested
inthe U.S. electricity system will double by
2030.%7 Generating resources built today may
still be operational forty years from now, and
regulators must ensure that utilities invest
capital wisely. Regulators can best minimize
risks to ratepayers by requiring utilities to
engage in careful, comprehensive resource
planning that emphasizes risk reduction over
least-cost requirements. Part IV discusses
resource planning policies that aim to reduce
vulnerability to foreseeable risks and
uncertain outcomes.
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IV. LEAST-RISK RESOURCE PLANNING

“Least-risk resource planning” refers to
resource planning practices designed to
minimize exposure to future risks and
uncertainties. Least-risk resource planning
directs utilities and regulators to quantify the
risks and uncertainties associated with all
resource options. Utilities then must select
the resource portfolio that most effectively
reduces exposure to foreseeable or
unreasonable risks. This planning model helps
to ensure that ratepayer and investor

concerns are accounted for by allowing
stakeholders to participate in the planning
process, and it provides state utility regulators
with enforcement authority to ensure that
utilities are adequately addressing risk and
uncertainty. This Part provides an overview of
the least-risk resource planning concept and
describes existing resource planning
requirements and practices designed to
reduce exposure to risk and uncertainty.

A. AN OVERVIEW OF LEAST-RISK RESOURCE PLANNING

Least-risk resource planning aims to
reduce vulnerability to risk and uncertainty by
evaluating a wide range of potential future
scenarios and outcomes and identifying a
resource portfolio that will best ensure long-
term price stability under all potential
outcomes.” Least-risk planning is an emerging
concept in the context of integrated resource
planning, and there are currently no uniform
standards to define this planning approach. In
this paper, the term “least-risk resource
planning” refers to an alternative resource
planning process comprised of components
borrowed from state resource planning rules
and guidelines, utility IRP practices, and policy
analyses. While no state has developed or
implemented a pure least-risk planning
regime, some states have incorporated least-
risk planning requirements into their IRP
regulations or guidelines.”* A recent Ceres
report identified a variety of benefits
stemming from such “risk-aware regulation,”
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including consumer benefits from lower-risk
long-term investments, utility benefits from a
more predictable business environment,
investor benefits from reduced threats to cost
recovery, regulatory benefits from increased
transparency and improved decision-making,
and societal benefits from a “cleaner, smarter,
more resilient electricity system.””?

BENEFITS OF LEAST-RISK PLANNING

Consumers: low-risk resource
investments

Utilities: increased economic stability and
regulatory certainty

Investors: reduced risk of stranded costs
and cost recovery denials

Regulators: increased transparency and
informed decision-making

Society: more sustainable, resilient
electricity system

17
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To better understand the strengths and
benefits of least-risk planning, it helps to
compare this new planning approach with the
established least-cost approach. Under
traditional least-cost resource planning,
utilities aim to identify the combination of
resources that will satisfy demand and
capacity needs at the lowest cost over the
entirety of the planning horizon. Utility
planners typically conduct scenario or
sensitivity analyses to determine how specific
uncertainties, such as fuel price volatility or
increased regulatory controls, could impact a
resource portfolio’s costs over the planning
horizon.”® Utilities generally select the
resource portfolio with the lowest cost over
the majority of possible futures. However,
when there is a substantial degree of
uncertainty surrounding different possible
future scenarios, a preferred resource
portfolio may be least-cost under a number of
scenarios, yet very high-cost under other
scenarios.”

For example, many utilities now conduct
scenario analyses to measure the impacts of
potential carbon regulations.”” Under

IRP SCENARIO EXAMPLES

high/low fuel prices

high/low carbon costs

high/low capital costs (specific
resource types)

high/low load growth

high/low wholesale electricity prices
subsidies available/not available
high/low precipitation

solar PV penetration

high/low consumer energy efficiency
high/low RPS mandates
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scenarios that assume no carbon costs will be
imposed over the planning horizon, the
analysis may conclude that a natural gas plant
will have a lower levelized cost than a wind
power facility. However, under a scenario that
assumes carbon costs will be imposed, the
wind facility may be the least-cost resource. If
most scenarios assume no carbon cost, the
natural gas plant will likely be the preferred
resource because it is the least-cost resource
under most potential futures, and the carbon
cost future will be viewed as an improbable
outlier. However, the scenario assuming a
carbon cost will be imposed over the planning
horizon may be more likely to occur than the
scenarios that assume no carbon price will be
imposed. In this case, the natural gas plant
might be the least-cost resource under a
variety of less-probable futures, while the
wind facility is the least-cost resource under
the most probable future. This outcome is
possible because state planning regulations
generally do not assign probabilities to future
scenarios. Least-cost planning rules may direct
utilities to assess specific scenarios, but
utilities generally have discretion to decide
whether the scenarios will actually occur
during the planning horizon. PUCs can ask
utilities to defend their assumptions, but when
there is significant uncertainty involved, PUCs
may hesitate to substitute their judgment for
that of the utilities.

Least-risk resource planning, on the other
hand, aims to prevent high-risk resources from
being selected through the planning process
by assessing a portfolio’s vulnerability to
potential risks and uncertainties across all
scenarios. In contrast to least-cost planning,
least-risk planning incorporates additional
metrics into the resource planning process to
estimate the potential for long-term cost
stability or volatility.”® Utility planners model
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for arange of specific risks and metrics, and
they may analyze resource portfolios in light
of desirable or undesirable outcomes, such as
preventing negative environmental impacts or

creating new employment opportunities.”’
The following section provides a brief
overview of utility risk assessment methods.

B. ASSESSING RISK AND UNCERTAINTY

Risk assessment is the cornerstone of
least-risk resource planning. Analytical tools
and methods such as least-risk scenario
analyses enable planners to measure potential
cost impacts resulting from foreseeable yet
uncertain occurrences.”® A recent report by
the National Renewable Energy Laboratory
(NREL) notes that many states have
introduced risk parameters and least-risk
metrics into the planning process, which help
utilities identify resource portfolios that are
less vulnerable to future cost variability.”” Risk
parameters can address a variety of both
negative and beneficial impacts; for example,
planners may wish to determine the potential
environmental impacts of each candidate
portfolio or assess potential economic or
societal impacts, such as a portfolio’s potential
to create jobs in the utility’s service area.*™

While it is essential for utilities to address
risk and uncertainty, accurately calculating
each portfolio’s potential risk exposure adds
significant complexity to the resource
planning process. In an attempt to simplify this
process, researchers at the Nicholas Institute
for the Environmental Policy Solutions
developed an alternative least-risk metric
designed to calculate each portfolio’s total
exposure to identified risks. In their working
paper, authors Patrick Bean and David
Hoppcock introduce a least-risk metric that
“minimizes the maximum regret” across the
range of scenarios considered in the planning
analysis.'®" Under this metric, the “regret” is
the difference between a resource’s cost and
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the least-cost option under the same
scenario.’®” The least-cost resource under a
specific scenario would therefore have a
regret of $0. Each resource’s regret is
calculated under each scenario, and these
regrets are then added together to calculate
the resource’s “maximum regret.”*** Under
this metric, a resource that is least-cost under
a majority of scenarios may have a higher
maximum regret than alternative resources if
its costs are disproportionately high under a
specific scenario.

MINIMIZING THE
MAXIMUM REGRET

STEP 1: Calculate the net levelized cost
or present value of revenue
requirement for each resource portfolio
across all scenarios.

STEP 2: Determine the least-cost
portfolio under each scenario.

STEP 3: Determine a “regret score” for
each portfolio by subtracting the PVRR
of the least-cost portfolio under each
scenario.

STEP 4: Calculate the “maximum regret”
for each portfolio by selecting the
highest regret score for each portfolio
across all scenarios.

STEP 5: Identify the portfolio with the
lowest maximum regret.

Patrick Bean & David Hoppcock, Least-Risk Planning for
Electric Utilities (2013)
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While calculating the maximum regret for
each resource would enable utility planners to
determine each resource’s total risk exposure
under a series of scenarios, the metric treats
each scenario as equally probable, and thus
gives each scenario equal weight when
assessing total risk exposure. However, some
individual futures may have a significantly
higher probability of actually occurring than
others. By treating all scenarios as equally
probable, risk exposure determinations may
fail to account for the most realistic outcomes.

One solution may be to incorporate each
scenario’s probability of occurrence into the
analysis. Oregon, for example, requires that
utility planners identify a base-case scenario
reflecting what the utility considers the most
likely future for carbon regulation.’®* One
downside of this approach is that it increases
the potential for utility biases to distort the
analysis. However, PUC oversight over utility
assumptions and probability estimates may
help to minimize this distortion.

C. RESOURCE PLANNING RULES AND GUIDELINES

Utilities that effectively adapt to changing
circumstances in the electricity sector will be
more likely to succeed in the coming decades,
and some regulators and utility planners have
begun to consider factors beyond cost in the
planning process. A handful of states recently
amended their integrated resource planning
regulations to reflect concerns over future
environmental regulations, fuel price volatility,
market dynamics, and climate change.'®
States like Arizona, Colorado, Hawaii, and
Oregon have developed methods to
incorporate least-risk planning requirements
into established resource planning models.'%
Arizona’s planning rules were revised to
promote diversification of utility generation
portfolios, decrease reliance on fossil fuels,
and address environmental impacts such as air
emissions.'®” Arizonan utilities now must
identify and assess a number of risks and
uncertainties and describe ways in which
these risks can be effectively managed.'®® In
Colorado, the PUC recently promulgated
Resource Planning Rules that replace the term
“least-cost” with “cost-effective,” which it
defines as “the reasonableness of costs and
rate impacts in consideration of the benefits
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offered by new clean energy and energy-
efficient technologies.”*®” The rules require
utilities to include at least three alternative
resource plans in their IRPs that include more
renewable or demand-side resources than
their base portfolios.*'? In general, these rules
reflect an emerging understanding that
resource investments today face potential
risks that were unforeseen twenty years ago.
Oregon provides a practical example of
how regulators can integrate least-risk
planning practices into utility resource
planning requirements. In 1989, the Oregon
PUC adopted least-cost planning as the state’s
preferred resource planning approach.***
Under this approach, the goal of resource
planning was “to ensure an adequate and
reliable supply of energy at the least cost to
the utility and its customers consistent with
the long-run public interest.”*** The Oregon
PUC subsequently revised its resource
planning requirements in 2007 to instead
direct utilities to select the portfolio “with the
best combination of expected costs and
associated risks and uncertainties.”**?
Oregon’s resource planning rules include
substantive and procedural requirements to
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facilitate a least-risk planning process. From a
substantive standpoint, each resource plan
must include a variety of components, many of
which are designed to address risk and
uncertainty.** Utilities must evaluate how
each candidate resource portfolio performs
over arange of risks and uncertainties, and
plans must include an analysis of the
uncertainties surrounding each portfolio.'*> A
plan must identify any key assumptions the
utility made about the future scenarios used in
the analysis and determine whether any state
or federal energy policies could present a
barrier to the plan’s implementation.’*® These
Guidelines help ensure that all reasonably
foreseeable risks and uncertainties are
addressed in the planning process and impose
a degree of accountability on utilities to
prevent improbable assumptions from guiding
the planning process. The public participation
provisions provide an additional level of

oversight and give ratepayers the opportunity
to review the risk analysis before aplanis
finalized.

Oregon’s Guidelines create a hybrid least-
cost/least-risk planning regime that
encourages utilities to select portfolios with
the best balance of cost and risk, but they do
not directly require utilities to select a
portfolio that is most effective in reducing
exposure and vulnerability to risk and
uncertainty. The guidelines do help ensure
that utilities will provide the PUC with
sufficient information regarding the impacts of
risk and uncertainty on the utility’s preferred
portfolio. In addition, they enable the PUC to
reject an IRP that fails to adequately account
for risk. However, the effectiveness of these
provisions ultimately depends on how utilities
implement the guidelines during the IRP
process, and how stringently the PUC
enforces these requirements.

D. UTILITY IMPLEMENTATION OF RESOURCE PLANNING RULES

Resource planning practices and
methodologies vary considerably between
utilities, even between utilities operating
within the same jurisdiction. The manner in
which a utility implements resource planning
requirements can have a significant influence
on the composition of its preferred resource
portfolio and associated exposure to risk.

PacifiCorp and Portland General Electric’s
(PGE) 2013 IRPs help toillustrate the
variation between utility IRP practices
operating within the same jurisdiction."'” Both
utilities operate within the state of Oregon,
and thus are subject to Oregon’s IRP
Guidelines. However, the two utilities’
applications of these Guidelines differ
significantly. The two IRPs also reflect
differing assumptions about uncertain
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variables and assign different probabilities to
potential outcomes. These assumptions
appeared to influence the manner in which
each utility evaluated risk and uncertainty
through the IRP process. The following
discussion describes how the two utilities
differ inimplementing Oregon’s IRP
Guidelines.

PGE’s PLANNING PROCESS

Oregon’s IRP Guideline 1 directs each
utility to consider a number of sources of risk
and uncertainty.**® Guideline 4 mandates that
each IRP include an “[e]valuation of the
performance of the candidate portfolios over
the range of identified risks and
uncertainties.”**’

In compliance with these directives, PGE

created a series of candidate resource
21
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portfolios and evaluated these portfolios
under 36 future scenarios. These scenarios
reflected risks associated with, for example,
fuel and CO, prices, capital costs, availability
of tax incentives, and wholesale energy
prices.’”® PGE designed these future
scenarios to evaluate how reasonably
foreseeable outcomes could impact portfolio
costs.””! The utility also used stochastic
analysis, which aims to mimic real-world
variability, to address risks associated with
electricity demand and natural gas prices.'*?
Oregon’s IRP Guideline 1(c)(1) directs
utilities to measure both the severity and
variability of potential costs.** In
implementing this Guideline, PGE measured
severity as the average of each candidate
portfolio’s four highest cost outcomes under
all 36 future scenarios.*** This approach aimed
to determine the highest cost, and therefore
greatest risk, each portfolio could face. To
measure variability of cost outcomes, PGE
calculated the average cost of each portfolio’s

four highest-cost futures, and then subtracted
the reference case cost (the reference case
was the future scenario PGE deemed most
likely to occur).’® This approach aimed to

determine each portfolio’s exposure to cost

risks due to external or market variables in
relation to the reference case.'*® After
determining the severity and variability of
potential outcomes, PGE assessed the
durability of each portfolio by calculating the
percentage of time each portfolio would

outperform other portfolios in the individual

futures, and subtracting the percentage of
time that the portfolio would
underperform.*?’

Together, these cost analyses enabled PGE
to identify each resource portfolio’s exposure
torisk. First, PGE identified how specific
future variables, such as high natural gas
prices, would impact each portfolio’s cost and

performance. Second, PGE determined how

costly (i.e. risky) each portfolio could
potentially be. Third, PGE compared these
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