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Quantitative Financial Analysis of Alternative Energy Efficiency Shareholder
I ncentive M echanisms

Peter Cappers and Charles Goldman, Lawrence Berkeley National Lab
Michele Chait, George Edgar, Jeff Schlegel, Wayne Shirley*

ABSTRACT

Rising energy prices and climate change are central issaud® debate about our
nation’s energy policy. Many are demanding increased energyeaffy as a way to help
reduce greenhouse gas emissions and lower the total cost oc#leatnd energy services for
consumers and businesses. Yet, as the National Action Plan on Effiicggn®& (NAPEE)
pointed out, many utilities continue to shy away from seriously expanding tieegyeefficiency
program offerings because they claim there is insufficiesfitpnotivation, or even a financial
disincentive, when compared to supply-side investments.

With the recent introduction of Duke Energy's Save-a-Watt incentigehanism and
ongoing discussions about decoupling, regulators and policymakers aréaoesv with an
expanded and diverse landscape of financial incentive mechanisetgrmining the “right”
way forward to promote deep and sustainable demand side resourcemgragrehallenging.
Due to the renaissance that energy efficiency is currerfpergencing, many want to better
understand the tradeoffs in stakeholder benefits between thesetalt incentive structures
before aggressively embarking on a path for which course correci@onbe time-consuming
and costly.

Using a prototypical Southwest utilftgnd a publicly available financial model, we show
how various stakeholders (e.g. shareholders, ratepayers, etffeated by these different types
of shareholder incentive mechanisms under varying assumptions aboainpmgtfolios. This
guantitative analysis compares the financial consequences aedowith a wide range of
alternative incentive structures. The results will help reégtdaand policymakers better
understand the financial implications of DSR program incentive regulation.

I ntroduction

Recent increases in fuel and capital construction costs aasvadlightened awareness of
the detrimental environmental and climate impacts from the esegygr are currently pushing
many state commissions and policymakers towards aggressivelyimyenergy efficiency as a
way to mitigate demand and energy growth, diversify the resourcevith less future reliance
on fossil fuels, and provide an alternative to building new, costly gemeraincreasing energy
efficiency is also being proposed as a way to reduce totadyeaed energy service costs for
customers and to mitigate the effects of rising energyegricYet, as the National Action Plan
for Energy Efficiency (NAPEE 2007) pointed out, utilities continoieshy away from seriously

! Michelle Chait is from Energy and Environmental Economics, Inc. (E3); George Edgar and Jeff Schlegel are
independent consultants; and Wayne Shitley is from the Regulatory Assistance Project (RAP).

2 The prototypical utility developed for this analysis has characteristics that approximate utilities located in the Southwest
U.S., with higher than average growth rates in customers, energy sales, peak demand, and non-fuel O&M costs.



expanding their program offerings because they claim there ar#igiet opportunities for
earnings and financial disincentives when compared to supply-sidénmerdgs. Many states and
utilities have already embarked on a path that would greathgase the funding for energy
efficiency programs over the next several years. Estdratergy efficiency spending in 2007
was $2.6 billion compared to less than $1 billion in 1998 (York and Kushler 2E6;2007).
Several states (e.g., CA, RI, CT, MN, MA) have passed legislatquiring the acquisition of
all available cost-effective energy efficiency, and someestaind utilities are proposing to
increase the savings from already-effective existing progantwo to three times. Some of the
leading states in energy efficiency, which generally achies@nual program energy savings
equivalent to about 1% of retail energy sales, are proposing agerannual energy savings to
2.5% to 3% of retail energy sales.

As the electric sector strives to increase customer ereffgyency, stakeholders are
renegotiating their respective relationships. Some utiksesn willing to undertake a large and
increasing commitment to energy efficiency, but are cleselgking a profit-making business-
regulatory model in returh. This invariably means some form of incentive or reward for the
utilities, and consideration of a decoupling mechanism.

From the perspective of energy efficiency advocates, the quiquardor any incentive
paid is the real obligation to acquire all, or nearly all, achievabst-effective energy efficiency.
At the same time, consumers and their advocates are concerhadswés of fairness, pricing,
and total consumer costs. It boils down to two questions: who — usiiiyeholders or
consumers — should receive the net economic benefits from increasegly esfficiency
programs; and, if the net benefits are shared between utilitiescasdmers, how much of a
share should each receive?

Any incentive mechanism adopted should provide the framework for aduyetbs
terms of this modified regulatory framework. Specificalhe mechanism should not impair the
utility’s ability to meet the fundamental goal of acquiring @st-effective energy efficiency.
Regulators may, for political or other reasons, limit ratedeployment of energy efficiency, but
the business-regulatory framework should enable and not obstruct acquiditall available
cost-effective energy efficiency.

From the utility’s viewpoint, incentives enable energy efficieranyd increased energy
efficiency may mitigate other risks the utility faces. orfarthe customer’s viewpoint, energy
efficiency enables reductions in bills, reductions in long-ternsaafsservice and improvements
in the environment. The ultimate question that the business and oegudtaimework should
answer is, “How much energy efficiency should be acquired, at wtsif and at what net
benefit?”

Where states have taken up the challenge of obtaining more @iffcggncy, regulators
are likely considering, if not already using, some type ofritige structure that rewards utilities
for delivering greater end-use energy efficiency. Some setianltraditional regulation argue
that utilities have a duty to acquire cost-effective energgieficy and that regulators should not
provide a financial incentive, and perhaps only impose penalties ardexsuipply investments
from rates for failure to do so. In our analysis, this viewp@ntepresented by the “No
Incentive” case.

3 Some states have opted for third-party non-utility administration of energy efficiency programs, as a preference or
because of concerns about the ultimate effectiveness of energy efficiency programs administered by utilities. Although
this is a viable alternative for some states, we do not integrate this administrative option into this analysis.



However, many stakeholders recognize that utilities lack ia basiness model in which
energy efficiency can compete financially with other eamiogportunities, including supply
side resources. Regulators have employed a variety of incemsiganisms intended to address
this issue. In addition, the mechanisms are often used to providetigepisancial incentive
for the utility to achieve aggressive portfolio and program goals.

From a regulatory viewpoint, an incentive is generally perceivedet@an amount in
excess of the “expense” of energy efficiency. Common incentiaes rewarded utilities based
on a share of energy efficiency expenditures or budgets, orbaaeded them as a function of
achieved energy savings or net benefits — these are odorfiRance Target” and “Shared Net
Benefits” cases. Alternatively, the program expenditures haee lapitalized and given
traditional “ratebase” regulatory treatment — our “Cost Capétbn” case. At the same time,
many states have used incentives in conjunction with the decoupling of profits fesnwvalaime
— a variation applied to each of the three common incentive approaches summarized above.

The recent introduction of Duke Energy’s Save-a-Watt sharehaidentive mechanism
provides regulators and policymakers with a markedly differergulagory incentive
mechanisnf. The Save-A-Watt mechanism provides utility shareholders witreanings
opportunity from energy efficiency that already accounts fost“revenues,” thus we do not
include a decoupling option in analyzing the Save-a-Watt approach.

Many in a position to direct policy want to better understand #detffs in stakeholder
benefits between these alternative incentive structures beafgresaively pursuing an approach
that may be risky, and for which course corrections camiee-¢onsuming and costly. What has
been lacking is an analysis framework for comparing diffenecentive approaches to assess
their combined financial impacts on utilities and consumers. Evetlidse financial incentive
approaches which, to affected stakeholders, seem to be workirigpgysttates and stakeholders
lack meaningful guideposts to measure whether utilities ang lo®er- or under-compensated to
acquire energy efficiency, or whether greater efficienould be obtained at lower cost, or
whether consumers are adequately protected. Specificallyh#veynot had the tools necessary
to assess the relative strengths and weaknesses of differeoacms in terms of earnings,
return on equity (ROE), customer bills, ratepayer prices, and societaineétde

This paper provides a quantitative analysis of how stakeholders sfgageholders,
ratepayers, total resource system) are affected by dhffgnees of regulatory mechanisms for a
prototypical utility offering a specific portfolio of energyfieiency programs over a ten-year
time frame> First we describe the key attributes of our prototypical tSeest utility, both from
a physical as well as financial standpoint, and the energyeeify savings goals it is expected

*The Save-a-Watt mechanism allows the utility to earn a percentage (e.g., 90%) of their authorized rate of return on
energy and capacity investment avoided due to the introduction of the demand side resource programs. Because the
mechanism is all encompassing, it is intended to generate sufficient funds to cover the cost of program administration
and customer incentives, lost earnings from a reduction in sales that a decoupling mechanism would normally recoup,
and a financial incentive for undertaking demand side resource acquisition.

> This paper does not attempt to answer the questions of how or the degree to which each incentive mechanism would
motivate a utility to increase energy efficiency programs or pursue all cost effective energy efficiency. Nor does the
paper attempt to analyze potential non-financial motivators of utility behavior, such as orders from regulators, public
perceptions and customer relations, or perceived competition from potential non-utility administrators (e.g., a utility may
accept lower financial incentives if faced with the possibility or threat of some other entity administering the programs).
Analysis of behavioral impacts of utility incentives and other motivators is quite limited, yet necessary for policymakers
to better understand what may be required and the various tradeoffs involved in spurring utilities into viewing the
promotion of deep and sustainable energy efficiency programs as a viable business model.



to achievé. Next, we summarize the four different shareholder incentivehamisms under
review as well as the decoupling mechanism applied to our protatyguitity. Finally, we
compare and analyze the financial consequences to each sétetioklars associated with the
implementation of these shareholder incentive structures and the inioodat a decoupling
mechanism in order to show how a utility financial analysis moaelbe used by regulators and
other stakeholders to assess thorny issues that arise in devedopiimgentive regulation
approach for demand-side resources.

Overview of Prototypical Utility

To perform an analysis of this nature requires a financial meidelsufficient detail to
adequately capture the interaction between changes in sales witity’a cost and revenue
streams. One of the tools developed to support the NAPEE is a tBe@efculator — a
spreadsheet financial model — provided an excellent starting place for ouisahalys

The basic flow of our analysis is graphically displayed irufégl. Two main inputs are
required: a characterization of the utility from the standpoinisatarting financial and physical
market position as well as its forecast of future sales, peakrt and its resource strategy to
meet future growth and a characterization of the portfolio ofggnefficiency programs the
utility is considering or planning over the course of the analysis period.

Figure 1. Flowchart of Quantitative Analysis
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For this analysis, we chose to characterize a prototymo#hwest utility, experiencing a
current high level of expansion which continues into the future and fahvemergy efficiency
has the potential to become an increasingly important componenteiingéhis growttf. As

¢ The specific findings of our analysis are limited to utilities with characteristics similar to those of our prototype utility.
However, some of the broader findings may be applicable to utilities and regions with other characteristics.

7 LBNL made significant modifications to the Benefits Calculator to allow modeling of: the Cost Capitalization, Shared
Net Benefits and Save-A-Watt shareholder incentive mechanisms; a revenue-per-customer decoupling mechanism;
annual demand side resource program savings and cost levels; and the ability to capture changes in the utility cost
structure (i.e., capital expenditure, O&M, fuel and purchased power, etc.) based on the size and type of major generation
additions.

8 We relied heavily upon publicly available data (e.g., annual reports, 10-K, FERC Form 1, integrated resource plans, etc.)
from Arizona Public Service and Nevada Power to develop out prototypical southwest utility.



portrayed in Figure 2, our utility had first-year (2008) annuallrstdes of 25,000 GWh and an
initial peak demand of 5,708 MW, which produced a load factor of 508kes @re forecasted to
grow at a compound annual rate of 2.4% while peak demand was expected to expagttit a sli
faster rate, 2.6%.

Figure 2. Base Case Forecasted Retail Sales, Peak Demand and L oad Factor

40,000 50.5%

35,000 - r 50.0%

30,000 + r 49.5%

25,000 - r 49.0%

z 2
E 3
S 20,000 - L 48.5% L
= K
0 o
15,000 | 1 48.0% —
10,000 1 47.5%
5000 F- T T T - 47.0%

O+——F— T T 1+ 46.5%

— Retail Sales Peak Demand = = Load Factor

Initially, the utility’'s generation fleet is assumed to be doneidaby coal (45%), with
10% of its needs being met by its own renewable resources andht&@gh its natural gas
assets, leaving fully 30% to be met through purchased power. To sestners’ growing
demand, the utility’s base case resource plan includes additioealoaaisgeneration (i.e., coal-
fired generation), mid-merit plants (combined-cycle natural gasaking units (combustion
turbines) as well as new investments in its transmission anibdigin system. Figure 3 shows
how the supply mix, and resulting fuel and purchased power costs, chaggéhe analysis
period? Because of the significant growth in new plant and T&D asswin-fuel O&M
expenses are expected to grow at an annual rate of 7%. In dggregafuel utility costs are
expected to expand by 6.4% annually, over our 20 year time horizon.

° The fuels explicitly indicated in Figure 3 represent the utility’s owned and operated generation fleet. Purchased power
can be comprised of any fuel source, but is assumed to become increasingly dominated by renewable resources as time
goes on due to RPS requirements that are prevalent throughout the southwestern region.



Figure 3. Resour ce Requirements for Peak Demand and Average Fuel and Purchased
Power Cost
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This picture of the prototypical utility produces an all-in averagtail rate of 8
cents/kWh in 2008. The avoided peak and off-peak costs of energy amaideteto be 7.0
cents/kWh and 4.1 cents/kWh, respectively in 2008, but these values changakyato reflect
differences in the portfolio of assets providing energy. The agtdaiegy-term cost of generation
capacity is initially set equal to $75/kW-year, representingatieual carrying cost of a new
natural gas combustion turbine, and is assumed to grow at an annuzl 1886 a yeat® In
addition, the avoided cost of transmission and distribution capacitya Hast year value of
$30/kW-year and escalates 1.9% a year there&ffge utility is assumed to have the ability to
fully pass through all fuel expenses via a fuel adjustmemgehand files a rate case every other
year using a current test year methodology. We further a&s#unutility’s capital structure is
split 50:50 to debt and equity, where the initial cost of debt is 6.6%hendtitity’s authorized
return on equity is 11%.

The utility is directed to implement a series of energycigfficy programs starting in
2008 that ramp up over two years to produce a 0.5%/year incremehiation in annual retail
sales and maintain this level of incremental energy savengs year for the next 8 years. This
portfolio of energy efficiency programs has a weighted medgetene of 11 years, and thus
when implemented over a ten-year period produces a total lifsamiegs of 14,647 GWh and a
maximum reduction of peak demand equal to 222 #WThe impacts of the program on retail

10 In some jurisdictions, there is great debate as to the applicability of reducing the avoided cost of generation capacity by
the net revenue earned through sales of energy produced by the plant. Given this controversy and the current treatment
of the issue in the southwest, we opted to leave the cost at its full, unadjusted value.

11 Although avoided energy and generation capacity are valued at 100% of the reduced enetgy and peak demand levels
achieved as a result of implementing energy efficiency programs, the avoided cost of transmission and distribution
capacity is very location-specific. The benefits of deferring T&D capacity are only achieved if the reduction from energy
efficiency occurs in the same part of the electrical system where investment can be avoided. For this reason, we have
chosen to derate the benefits from avoided T&D capacity by 50% as a proxy for representing the fact that not all
implemented energy efficiency measutes will benefit the T&D system.

12 At the end of the measure’s useful lifetime, it is assumed that the participant will replace the measure in order to
maintain the level of savings they have become accustomed to. However; it is further assumed that 80% of the current
portfolio is comprised of measures that will become the standard over the next 10-15 years. Thus, there is no
incremental measure cost borne by the participant to maintain the same level of energy and demand savings for this 80%
of the portfolio. The remaining 20%, on the other hand, will be replaced by the participant at inflation adjusted total
measure costs at the time such measures reach the end of their lifetime.



sales forecasts and peak demand levels are graphicallyyddgla Figure 4. First year total
resource costs for the portfolio of energy efficiency programes assumed to be 2.6
cents/lifetime kWh in the first year, and grow at 1.9% a year annually.

Figure 4. Impact of Energy Efficiency Portfolio on Retail Sales and Peak Demand
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Overview of Shareholder Incentive and Decoupling M echanisms

Regulators have several tools at their disposal to help wtibtrercome the hurdles they
face in achieving energy efficiency savings goals. Tis¢if to decouple the utility’s sales from
its revenue, thereby mitigating the potential for lost profibf any under-recovery of fixed costs
through a reduction in retail sales between rate cases. Wa Us®enue-per-customer”
decoupling mechanism.

The second mechanism is a financial incentive that rewards thge faii successfully
achieving or exceeding energy and/or demand reduction targetsfodd on four different
shareholder incentives in order to compare and contrast their impactsakeholders when
implemented. These are:

1. Performance Target: The utility receives an additional 10% of program

administration and measure incentive costs for achieving progrdampance goals.
Program costs are explicitly recovered in the period expended through a rider.

2. Cost_Capitalization: The utility capitalizes program administration and measure
incentive costs over the lifetime of the installed measuressagichinted the authority
to increase its authorized ROE (11%) for such investments by 508 pbaisits
(similar to the incentive mechanism currently used in Nevada).

3. Shared Net Benefits: The utility retains 15% of the present value of the net benefit
from the portfolio of programs it offers (similar to the inceatmechanism adopted
in California). Program costs are explicitly recovered through a rider.

4. Save-a-Watt: The utility capitalizes 90% of the costs avoided over tharebf the
installed measures. This mechanism serves as a finanaatiirec for the utility to
vigorously attain savings goals, but also covers program costs ardsogiated lost
earnings from a reduced sales volume (similar to incentivdnamém proposed by
Duke Energy)?

13 Program costs are not explicitly recovered, but rather the Save-a-Watt incentive is intended to cover them.



I mpact of Energy Efficiency Program Portfolio on Stakeholders

In our analysis we assume that our prototypical utility acgsethe energy efficiency
savings goals proposed by state regulators. It is enlightemiaxgpsess the financial impact of the
energy efficiency portfolio and the incentive and decoupling mecharesnthe utility’s bottom
line earnings, ratepayers’ bills, and the total resourcemya$ea whole compared to a “business
as usual” situation for the utility which does not include the proposeulge efficiency
programs. In order to assess the financial consequences of alternatoschpp, we first assess
the effect of decoupling, absent any shareholder incentives. Nexsew how different the
results are when the utility is instead provided a shareholdentimee but no decoupling
mechanism. Finally, we present results when the two mechanisms are combined.

I mpact of Decoupling on Stakeholders

By implementing a revenue-per-customer decoupling mechanism, the yprocabt
southwest utility is somewhat insulated from differences in gastith relative to sales growth.
The reduction in sales associated with energy efficiency pregramduces a cumulative
reduction in profits relative to a “business as usual” No EE t&tuavorth $160 million on a
nominal basis over twenty years (Figure 5). Implementing deicguphs a sizable impact on
earnings for the utility, allowing profits to only erode by $5#lion on a nominal basis (Figure
5), which translates into a $44 million increase in earnings duertalirtion of a decoupling
mechanism on a present value basis.

Figure 5. Cumulative Changein Earningsfrom EE
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If the utility is allowed to collect more in revenue through itsaigling mechanism,
customers are responsible for this stream of payments. Howébeesize of the decoupling
mechanism is miniscule in comparison to the annual revenue reqatreno& a present value

4 This prototypical southwest utility, even before implementing energy efficiency, is unable to achieve its 11%
authorized ROE. Once an EE portfolio is introduced, the utility does experience cost savings but revenues fall as well.
A decoupling mechanism seeks to provide the utility with more complete recovery of its authorized fixed (i.e., non-fuel)
costs, which are lower due to EE. So although the utility is able to improve its achieved ROE, it still falls short of the
earnings level realized when EE was not implemented simply because the rate base level is so much lower due to the
deferral value of power plants.



basis, the decoupling mechanism increases the 20 year revenuemeqtioé $29.92 billion by
$71 million, or two-tenths of one percent. The reduction in consumptmn the energy
efficiency portfolio produces sizable bill savings to the utditpjustomers as a whole over the
analysis period: $908 million with decoupling and $978 million without on a present valse bas

Impact of Shareholder Incentives on Stakeholders

Given the differences in the structure of the four proposed shdezhaokentives, it is
illustrative to first understand how they differ from a cost pattpe Figure 6 shows how
without any incentive mechanism in place, the ten years wortinerfye efficiency programs
costs ratepayers $159 million and program participants $99 million, on a presertasif® If
our Performance Target incentive mechanism is introduced, theptataltag increases by $26
million, or 10% of the total resource cost of the portfolio of eneffjgiency programs. Cost
Capitalization increases costs by $51 million (~20%), while dxar&l Net Benefits mechanism
causes costs to rise by $91 million (35%). Save-a-Watt mmseshe largest increase in costs
equal to $412 million, a 160% increase in the total resource costs of the program.

Figure 6. Total Resource Cost of Energy Efficiency with Shareholder Incentives
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As Figure 7 shows, compared to a “business as usual’” no energgrefficase, utility
earnings are adversely impacted by the lower sales voluméoderergy efficiency without
shareholder incentives ($79 million). The introduction of shareholder incenéilews an
additional earnings opportunity for the utility. Save-a-Watt ggre the largest increase in
additional earnings from a shareholder incentive ($255 million), whighiesents a 8.1%
increase in utility profits for implementing energy efficieranyd allows the utility to achieve a
ROE of 11.42% on average over the twenty-year time horizon (FigurRé&Qall that the utility
is authorized to earn an 11% return on equity, but falls short ofv@githis in the “business as
usual” No EE case (10.57% ROE) because utility costs grow raprdly than sales. The other
incentive mechanisms clearly make the utility better off ttharomne is provided, achieving an
average ROE that exceeds that observed in the No EE case by 2 to 14 basis points.

15 Net shareholder incentive represents the additional money the utility earns as profit after covering its program
administration and measure incentive expenses.



Figure 7. Effect of Shareholder Incentives on Utility Earnings
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The shareholder incentives are paid by ratepayers; althoughsefisl to analyze their
impact in the context of the overall reduction in utility cost$ #na produced by the portfolio of
energy efficiency progrants. The size of the financial savings to ratepayers from thesee
efficiency programs is inversely related to how expensive dine — the utility’s costs are lower
by simply implementing energy efficiency, which are passed thraagatepayers after each
biennial rate case, but are then partially offset by the costich incentive mechanism. As
illustrated in Figure 8, our Performance Target mechanism proxadegayer bill savings that
are very similar to those achieved without any shareholder incef$9&8 vs. $978 million),
while the most expensive, Save-a-Watt, still saves ratepayers $5@nnall over a twenty year
time period. Average retail rates actually go down over tiie frame if either no shareholder
incentive is provided or Performance Target is implemented, staghly the same with Cost
Capitalization or Shared Net Benefits, and rises by 1.18% if Save-asifaftlemented.

Figure 8. Effect of Shareholder Incentives on Ratepayers
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Impact of Decoupling and Shareholder Incentives on Stakeholders

16 The utility experiences savings from lower fuel and purchased power costs and deferring the construction of major
generation plants as well as replacement of T&D infrastructure.



The final comparison to be made is if the utility is grantech aecoupling and a
shareholder incentive as an inducement to undertake these programbiaend savings goals.
By combining these two mechanisms, the utility is able to recosipprofit margin from a
reduction in sales while being paid for exemplary performanceillussrated in Figure 9, the
combined effect of decoupling and a Performance Target sharehmadetive mechanism is not
enough to push earnings above what it would have been had the ddligweed energy
efficiency, although ROE is higher (~17 basis points). Decouplingbiced with Cost
Capitalization or Shared Net Benefits provides the utilityhwéa financial reward for
implementing energy efficiency — an increase of $16 million or $2Romi respectively, in
earnings and of 17 or 28 basis points, respectively, for ROke-&&Vatt still provides the
largest earnings potential - $177 million, which raises ROE by 85 basis Hoints.

Figure 9. Effect of Decoupling and Shareholder Incentives on Utility Earnings
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The additional costs associated with decoupling and shareholder incemstsbe
recovered from ratepayers. However, ratepayers still saubstantial amount of money over
the analysis period under all incentive schemes because of theffectiveness of the energy
efficiency programs relative to supply-side alternativBatepayers see between $496 to $882
million in utility bill savings for Save-a-Watt and Performafi@get, respectively (Figure 10).
The other two incentive mechanisms produce bill savings levels ¢tmskee upper end of this
range. Now with decoupling and a shareholder incentive mecharates, are slightly higher
than they would have been if the utility eschewed EE.

17 Recall that the introduction of a decoupling mechanism is only applied if the incentive being implemented is not Save-
a-Watt. Given that part of the Save-a-Watt incentive design covers any lost profit margin from reduced sales, it would
be imprudent to allow the utility to decouple sales from revenues without reducing the size of the incentive, say through
lowering the percentage of avoided cost that can be recovered from 90% to some lower number. In this section, it is
only Performance Target, Cost Capitalization and Shared Net Benefits that have decoupling applied and thus can be
directly compared with Save-a-Watt (as originally described without any decoupling mechanism).



Figure 10. Effect of Decoupling and Shareholder incentives on Ratepayers
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It is also useful to assess financial impacts considering uiditly and participant costs
(i.e., a Total Resource Cost, or TRC, perspective). Reductionesdiz to energy efficiency
are valued at the avoided cost of peak and off-peak energy, aviyileoincident peak demand
reductions are valued at the avoided cost of generation capadiy0&o of the avoided cost of
transmission and distribution capacity. Energy efficiency regooosts include the utility and
participant costs incurred to achieve these benefits, as wedhwasshareholder incentives
provided to the utility. Figure 11 shows how all cases but SavetafWduce positive net
resource benefits on a TRC net present value basis: $375 million,n§iBi¢®, $324 million,
$284 million and -$37 million for No Shareholder Incentive, Performanceyeta Cost
Capitalization, Shared Net Benefits and Save-a-Watt, respectively.
Figure 11. Total Resour ce Cost Test
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Discussion of Results

Our analysis indicates that increasing energy efficiencguatprototypical southwest
utility in conjunction with various shareholder incentive mechanismsdacdupling benefits
both utility shareholders and ratepayers and provides net resourcasbentfe electric system.
The results also suggest that there are significant diffesent the financial effects of the
various shareholder incentive mechanisms, either with or without desgupBome incentive
mechanisms provide small to moderate earnings to utility sharetof{de lower costs to



ratepayers), while others provide much larger earnings (at mubhrhigsts to ratepayers). In
our analysis, the Shared Net Benefits, Performance Target,Cast Capitalization cases
generally provide small to moderate opportunities for earnings. spheific earnings levels
resulting from each of these mechanisms, however, will vargdoas the design criteria
implemented in each mechanism (e.g., sharing percentages, bonuslilgkez® to savings and
net benefits goals, and earnings caps, etc.), the characsenisthe utility (including whether a
decoupling mechanism is in place), and the size and nature of the energpaffpoetfolio.

In our analysis the Save-a-Watt case results in substantially legimengs for the utility,
with markedly less financial benefit to consumers. It is odytaa good deal for the utility.
However, for consumers, Save-a-Watt results in the highest tatedyebills and prices of all
shareholder incentive designs analyzed. In addition to the réyakigh impact on consumer
costs, the Save-a-Watt approach, which is driven by the utityply-side avoided cost, has
the effect of making energy efficiency almost as expensivéha@ssupply-side resources it
replaces.

We have attempted to characterize the basic structureeafative shareholder incentive
mechanisms for energy efficiency that are currently irceplar proposed and have selected
values that reflect current practice. However, it is importantecognize that different input
parameter values for each incentive mechanism (e.g., sharoentsges for shared net benefits,
the proportion of total program cost given for achieving goals, equigekifor capitalization,
etc.) can be utilized which may significantly affect shar@éokarnings, customer bill savings,
and rate impacts. Moreover, actual incentive mechanisms foryeeffigency that are currently
in place tend to be more complex and multi-faceted than our stytipelling representation
and often include additional design features such as earning caps,uminp@formance
thresholds, penalty mechanisms for poor performance, and incentive mechaai®red to
achieve specific goals. That being said, we believe that ouysamaif alternative incentive
mechanisms and decoupling accurately reflects the relatiaetatemess of each mechanism for
shareholders and ratepayers of a prototypical Southwest utilitlyhigh growth rates and low
cost energy efficiency.

The quantitative financial modeling and the NAPEE modeling tool eaadapted to the
circumstances facing individual utilities, which may incre#tse value of the approach for
stakeholders attempting to work through issues involved in designingcamntive mechanism
that is efficient and appropriately balances risk and rewardbdreholders and ratepayers. For
example, it is relatively straight-forward to perform sewmgitianalyses on the characteristics of
the utility (e.g., future growth rates and cost structure)her dize and nature of the energy
efficiency portfolio, types of incentive mechanisms, detailesigiechoices for each incentive
mechanism, decoupling and the impact of decoupling design features, amuetiaetions
between incentive mechanisms and decoupling. This would be a valugble dtelping to
frame the discussion among stakeholders in a given state.

However, our modeling and analysis, and any modeling or analysis darikdrg using
the NAPEE tool or other approaches, is limited by one fundameattl the modeling and
analysis, by themselves, do not identify how utility managemdhtegpond to an incentive
mechanism, or how utility management might respond differenttallydifferent types of
incentive mechanisms, with various design features. This paper dg@®wide insights on the
degree to which each incentive mechanism would motivate a utiiitigitease energy efficiency
programs or pursue all cost effective energy efficiency. Toeaefing and analysis can provide



information that will be useful in framing the incentive options amel discussion among
stakeholders, but they are limited when it comes to predicting the behavior ldfa uti

There are other important and challenging questions to answepdicg issues to
address regarding shareholder incentives, including:

- How much is necessary to motivate the utility to increaseggnefficiency programs
substantially, or to acquire all available cost-effective energyieify”

- What are the other earnings opportunities for a utility, and théve risks and rewards
associated with other earnings opportunities?

- What are the other potential motivators of utility behavior, suclordsrs from and
relationships with regulators, public perceptions and customer relatodsperceived
competition from potential non-utility administrators (e.g., atytinay accept a lower
financial incentive if faced with the possibility or threat afme other entity
administering energy efficiency programs)?

- Are there viable options for non-utility administration of energicigfiicy programs in a
given state or service territory, and would the non-utility adrmatisr be able to increase
energy efficiency substantially or acquire all available edffgtetive energy efficiency, at
lower total costs to ratepayers?

While these are crucial questions, they are not addressed in oysignalnalysis of
behavioral impacts of utility incentives and other motivators edlab energy efficiency
programs is quite limited. Yet itis necessary in order focpaiakers to better understand what
may be required and the various tradeoffs involved in spurring utiitiees viewing the
promotion of deep and sustainable energy efficiency programs as a viablessusodel.

The specific findings of our analysis are limited to utilithagh characteristics similar to
those of our prototype southwest utility. Performing sensitivity amalgurrounding the
assumptions for the utility’s growth rates, cost structure, amddaienergy efficiency portfolio
are an important next step to better understand how variable thts reen be. We intend to
pursue this course of action in the near future. However, some dirtlaeler findings are
applicable to utilities and regions with other characteristics.
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