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Executive Summary

Many state regulatory commissions and policymakers want utilities tessjgely pursue
energy efficiency as a strategy to mitigate demand and energy grovetsiigi the resource
mix, and provide an alternative to building new, costly generation. However, as theaNati
Action Plan for Energy Efficiency (NAPEE 2007) points out, many utilit@stinue to shy
away from aggressively expanding their energy efficiency effanen their shareholder’s
fundamental financial interests are placed at risk by doing so. Thus, tireeesed interest in
developing effective ratemaking and policy approaches that addressdisilitgentives to
pursue energy efficiency or lack of incentives for more aggressive enéoignely efforts.

New regulatory initiatives to promote increased utility energy efficy efforts also affect the
interests of consumers. Ratepayers and their advocates are concdmrisseg of fairness,
impacts on rates, and total consumer costs. From the perspective of eneigycgfadvocates,
the quid pro quo for utility shareholder incentives is the obligation to acquire all,rbr akka
achievable cost-effective energy efficiency. A key issue for stgtdaters and policymakers is
how to maximize the cost-effective energy efficiency savings attaitne achieving an
equitable sharing of benefits, costs and risks among the various stakeholders.

In this study, we modeled a prototypical vertically-integrated electviestor-owned utility in

the southwestern US that is considering implementing several energgreffiportfolios: We
analyze the impact of these energy efficiency portfolios on utilityeslodders and ratepayers as
well as the incremental effect on each party when lost fixed cost recveigr utility
shareholder incentive mechanisms are implemented. A primary goal of outajivent
modeling is to provide regulators and policymakers with an analytic frameworkalsdhat
assess the financial impacts of alternative incentive approaches grshglieholders and
customers if energy efficiency is implemented under various utility operatisty and supply
conditions.

We used and adapted a spreadsheet-based financial model (the Benefits Qalthildiorvas
developed originally as a tool to support the National Action Plan for Energy Efficie
(NAPEE)? The major steps in our analysis are displayed graphically in Figure E&oInain
inputs are required: (1) characterization of the utility which includes ttalifinancial and
physical market position, a forecast of the utility’s future sales, peak deash resource
strategy to meet projected growth; and (2) characterization of the Dedd@m@Resource (DSR)
portfolio — projected electricity and demand savings, costs and economicdifgterportfolio
of energy efficiency (and/or demand response) programs that the utgdignising or
considering implementing during the analysis period. The Benefits Calcalab estimates
total resource costs and benefits of the DSR portfolio using a forecastidé@ capacity and
energy costs. The Benefits Calculator then uses inputs provided in the Utiligct@naation to
produce a “business-as usual” base case as well as alternativeoscvarinclude energy

! Our analysis does not focus on or directly adddéstsibution-only electric utilities, natural gatilities, and non-
utility third-party energy efficiency program adristiators (see section 4 for brief discussion tdrahtives to
utility program administration).

2 Michelle Chait of Energy and Environmental Econesr(E3), is one of the developers of the originAPEE
Benefits Calculator and is a member of the tearngitepared this study.
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efficiency resources, including the corresponding utility financiapktsirequired in each case.
If a decoupling and/or a shareholder incentive mechanism are instituted, thesBealiitlator
model readjusts the utility’s revenue requirement and retail ratesdangly. Finally, for each
scenario, the Benefits Calculator produces several metrics that prosaggs on how energy
efficiency resources, decoupling and/or a shareholder incentive mechamants utility
shareholders (e.g. overall earnings, return on equity), ratepayerayemge customer bills and
rates) and society (e.g. net resource benefits).

Model Inputs Scenar!o Model Outputs
Analysis

Utility Characterization Business-As-Usual Utility _Shareholder Metrics
Input initial retail elect. sales, peak Calculate year-by-year elect sales, < Summarizes achieved affects of EE
demand, retail rates, emission peak demand, emission levels, and DR_ programs as well as
levels, financials, etc. and annual financials, etc. without effects of ~ decoupling and/or shareholder
rates of change future EE and DR portfolios | incentive mechanisms on earnings
Y l and return on equity
DSR Characterization With DSR € Utility Ratepayer Metrics
Input year-by-year_ energy Calculate year-by-year elect sales, ¢ .! S e T
[| savings, demand savings, costs, peak demand, emission levels, e B e Fa e
and measure lifetime for EE and financials, etc. with effects of d i P gd/ harehold
DR programs savings from future EE and DR | decoupling and/or shareholder
portfolios included — incentive mechanlsms on retail
rates and electric bills

1 v Incentive VA

Benefits Mechanisms 1 :

- Repre%momer - w
costs of EE and DR programs Allow recovery of fraction of net M ec h anism

societal benefits
Resource Benefits ST Sales-Based
= 1li -
Ly Represents forecasted avoided Cost Capitalization Allow utility to annually recover non:

VN

Capitalize program costs by P fuel costs/kWh as set during last
allowing for a bonus rate of return rate case

on un-depreciated amount

cost resource savings from EE
and DR programs

Revenue-Per-Customer

Performance Target Calculate non-fuel allowed revenue-
Allow recovery of fraction more m| per-customer and collect through
than 100% of allowed program " balancing account

costs

Save-a-Watt (OH)
Allow recovery of fraction of gross
societal benefits, and recovery of

lost revenue for a portion of
measure lifetime

Save-a-Watt (NC)

Allow return on and return of
avoided energy and capacity costs

by

!

Figure ES- 1. Flowchart for quantitative analysis of EE incentive rachanisms at prototypical utility

We modeled a revenue-per-customer full-decoupling mechanism and ferewlifshareholder
incentive mechanisms that reward the utility for successfully implengetiteir energy

efficiency portfolio. Three shareholder incentive mechanisms (PeafarenTarget, Cost
Capitalization, and Shared Net Benefits) have been implemented at a numbéresf owiér the
last two decades. These three incentive mechanisms were modeled sepérateid without

the decoupling mechanism. Two shareholder incentive mechanisms have been proposed by
Duke Energy and are more comprehensive in nature, combining several differetivebjato

a single mechanism. The specific mechanisms that were analyz&d are:

% For each incentive mechanism, the utility’s expdatarnings are represented on an after-tax bakiss,
ratepayers are obliged to pay an incentive mechatughe utility that is grossed-up for the assurd@eh tax
liability faced by the utility (e.g., local, statéend federal government taxes).
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e Revenue-per-customer decouplingThis mechanism fully decouples utility sales from
non-fuel revenues. The actual allowed non-fuel revenue collected by the sititity i
product of the average non-fuel revenue requirement per customer at the tted¢ast
rate case and the current number of customers being served. The total novefuet re
collected by the utility increases as the number of customers being sbargges. A
balancing account is used to ensure ratepayers are either debited or credieefoor
over-collection of the authorized non-fuel revenue requirement. A full decoupling
mechanism, such as this onafigates the potential for lost profit from any under-
recovery of fixed costs through a reduction in retail sales between sate ca

e Performance Target The utility receives a bonus of an additional 10% of program
administration and measure incentive costs for achieving program perforguatse
Program costs are explicitly recovered in the period expended through a rider.

e Cost Capitalization: The utility capitalizes energy efficiency program adminigira
and measure incentive costs over the first five years of the installstiragdifetime

and is granted the authority to increase its authorized ROE (10.75%) for such imiestme

by 500 basis points.

e Shared Net Benefits The utility retains a pre-determined share (15%) of the net resource

benefits (i.e. avoided energy and capacity cost benefits minus utilitygpnagpsts and
installed costs of the energy efficiency measures) from the portfolio ajyee#iciency
programs. Program costs are explicitly recovered through a rider.

e Save-a-Watt NC The utility capitalizes and collects revenues that are set at 90% of the

present value of the stream of total avoided cost savings realized over iime |dEthe
installed energy efficiency measures. Given the potential revemaenstunder this
proposal, the utility waives the right to collect its program costs and anyaiegdost
earnings from reduced sales volufne.

e Save-a-Watt OH The utility retains 50% of the present value of the gross benefits from

the portfolio of energy efficiency programs. Program costs are to be covettad by
payment. An explicit “lost revenue” component is also included that allows t tatil
recover the first three-years of savings from each year’'s implemesei@slnes or up
until the time of the next rate case, whichever comes first, valued at thexiséng
average retail rate (excluding fuél)Duke Energy also agreed to an earnings cap on the

contribution made by the incentive mechanism, although the lost revenue component is

not included in the earnings cap.

Prototypical Southwest Utility: Physical and Financial Characterisics and Resource Need

We reviewed the physical and financial characteristics of a number téstifi the
southwestern United States and created a prototypical southwestatititys study. Many

* Duke Energy Carolina originally proposed Save-AttitaMay 2007 to the North Carolina Utility Comraien,
and subsequently filed a similar proposal in S&aiolina and Indiana. Program costs are not élpliecovered
and this mechanism also covers any loss of praéttd a reduction in sales. See Appendix C fooeerdetailed
description of our modeling of Save-A-Watt (NCltire Benefits Calculator.

®> Duke Energy Ohio filed a revised Save-A-Watt psadan Ohio on July 31, 2008, after settling orinailgr

version of the Save-a-Watt design with the Indi@fiice of Utility Consumer Counselor (IOUCC). Laslvenues
associated with the successful implementation efggnefficiency are directly accounted for and rexed as a
separatecomponent of this mechanism. See Appendix D forenattailed description of our modeling of Save-A-
Watt (OH) proposal in the Benefits Calculator.
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utilities in this region have experienced very high load growth over the lasilelda their most
recent resource plans, utilities forecast significant growth in pea&rieand sales and a need
for new generation resources and additional transmission and distributiem sygestments.
Given this situation, energy efficiency has the potential to become an incheasipgrtant
resource that can help mitigate projected load growth and possibly defeoi@rthe need for
new resources.

As shown in Figure ES- 2, our prototypical southwest utility has first-year (2688gnkretail

sales of 25,000 GWHh, an initial peak demand of ~5,700 MW, which produces a 50% loal factor.
Sales are forecasted to grow at a compound annual rate of 2.8%, while peak demaexcies ex

to increase at a slightly faster rate (2.9%). These load growth and peak demsandt$

represents our “business-as-usual” scenario if energy efficiency impleimented (BAU No EE
case).

45,000 51.0%

40,000 50.5%

35,000 50.0%
30,000 49.5% g
= — 3
% 25,000 49.0% E
= 20,000 48.5% ©
9 :
15,000 48.0% 9

10,000 e LA

R 47.0%

35 O T W T O T T e T R e e N A

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026
2009 2011 2013 2015 2017 2019 2021 2023 2025 2027

Retail Sales Peak Demand Load Factor (Right Axis)

Figure ES- 2. Forecasted retail sales, peak demand and load facfor prototypical Southwest
utility: Business-as-usual No EE case

The rapid growth in sales and peak demand requires our prototypical utility essiggly build
new generation plant, bringing a new facility on-line roughly every 2.5 yeiatise duration of
the 20 year analysis period (see Figure ES- 3). To finance these pianislity uses an equal
mix of debt and equity at a cost of 6.60% for debt and an authorized ROE of 10.75%.

® See Appendix A for more information on the apptoased to develop our prototypical southwest ytilive
relied heavily upon publicly available data (eapnual reports, 10-K, FERC Form 1, integrated nesoplans)
predominantly from Arizona Public Service and Nev&bwer.
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2008 2013 2018 2023 2028
| | | | I | | | | | | | | |
R b
1 (N L | R S e [ =

Type
Cost $171M $622M $195M $1,479M $211M  $751M  $454M  $236M

" 600 MW IGCC 551 MW CCGT 214 MW Gas CT

Figure ES- 3. Generation expansion plan for prototypical Southwesttility: Business-as-usual No
EE Case

Overall, growth in non-fuel costs outpace growth in collected reventwsdrerate cases from
increased sales by well over a 2:1 margin in nearly all utility budgegaaés (see Table ES-
1).” Because costs are increasing more rapidly than revenue growth in the “basinssal”
case (without energy efficiency), the prototypical utility expersmnsizable earnings erosion
between rate cases and is unable to achieve its authorized return on equityn(R@E)ate
case years. To mitigate this detrimental financial impact, we agbiatde utility files a rate
case every other year (using a current test year method8ldgmiler these assumptions, this
prototypical southwestern utility has an all-in average retail rate of Qhtitk 2008, which
increases to 18.9 ¢/kWh by 2027. In the business-as-usual case (without enaemnceff the
utility’s average return on equity is 10.43%, which is 32 basis points below its aethtavel.

Table ES- 1. Prototypical Southwest utility (Business-as-uauNo EE case): Major budget
expenditures and projected growth

Utility Budget 2008 Level 2017 Level 2027 Level Annual Growth
Category ($B) ($B) ($B) Rate (%)
T&D Capital 0
Expenditure $0.3 $0.5 $0.7 5.0%
Ratebase $4.3 $6.7 $11.1 5.1%
Operations and o
Maintenance $0.4 $0.8 $2.0 8.8%
Fuel & Purchased "
Power $1.2 $2.3 $4.2 6.7%
Annual Revenue o
Requirement $2.3 $4.2 $8.1 6.9%
All-In Retail Rate 9.1 ¢/kWh 13.1 ¢/kWh 18.9 ¢/kWh 3.9%

" Projections of future utility costs (relative @lss growth) are based on the recent historicatramce of several
southwestern utilities as reported in Annual Repartd FERC Form 1 data.

8 This frequency of general rate case filings iswithout precedent. Arizona Public Service hasfitate cases in
three of the last five years (i.e., 2004, 2006 2008).
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Alternative Energy Efficiency Portfolios

Our prototypical southwest utility is considering implementing three endligiercy portfolios
over a 10 year time horizon, partly in response to initiatives by state mgulio want utilities
to more aggressively pursue cost-effective energy efficiency reso(see Table ES- 2):

e Moderate EE Portfolio that achieves a 0.5%/year incremental reductionualaetail
sales after two years and maintains this level of incrementalyes@viggs each year for
the next eight years;

e Significant EE Portfolio that achieves a 1.0%/year incremental reduntemmual retail
sales after three years and maintains this level of incrementglyess/ings each year
for the next seven years; and

e Aggressive EE Portfolio that achieves a 2.0%/year incremental reductionuial aetail

sales after five years and maintains this level of incrementalyesavigngs each year for
the next five years.

The measures and programs included in the various EE portfolios are designedviotaehie
desired electricity savings goals and also reduce peak period sales.ivéd thed peak period as

8 AM - 10 PM weekdays, and assumed that about 70% of the electricity savings occur in the
peak period. Each portfolio of energy efficiency programs has a weighted-@veeagure

lifetime of 11 years. The energy efficiency portfolios produce peak demamgsaver the 10

year time horizon that ranges between 226 MW for the Moderate EE portfolio and 743 MW for
the Aggressive EE portfolio. The total resource costs range between 2.5 and 4p@icents
lifetime kWh for the Moderate and Aggressive EE portfolios, which is much lowerhbamosts

of new supply-side alternatives being considered by the utility.

Table ES- 2. Key features and impacts of alternative energy efficiencyrfolios

Lifetime Impacts
Target % Off- Peak Program Total
Reduction  Ramp- Peak Peak Demand Admin. Resource
Energy in Incr. Up Period Period  Savings Costs Costs
Efficiency Retail Period Savings  Savings (Max (¢/Lifetime (¢/Lifetime
Portfolio Sales (Years) (GWh) (GWh) MW) kWh) kWh)
Moderate  0.5%/Year 2 10,452 4,479 226 1.6 2.6
Significant  1.0%/Year 3 19,433 8,328 421 1.8 3.0
Aggressive  2.0%/Year 5 34,314 14,706 743 2.7 4.0

° Some utilities in the Southwest are currently acinig the savings levels in the Moderate EE pddtfahd are
ramping up toward the savings goals included irSigmificant EE portfolio. Several states (e.g. @aaticut,
California, Illinois, Massachusetts, New York, aMisconsin) have recently adopted long-term savguagds that
are comparable to the Aggressive EE portfolio goals
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Key Findings and Conclusions

1. Aggressive and sustained energy efficiency efforts can produce significant resoefis bt
relatively low cost to society and utility customers. However, aggressiveistainged energy
efficiency efforts will adversely impact utility shareholder interesis¢ngasing the risk of lost
earnings between rate cases and decreasing the available earnings opportunities over time.

The net resource benefits to customers if the utility successfullgimgpits the moderate EE
portfolio are ~$400M while net resource benefits increase to $860M if the utififgments the
Aggressive EE portfolio. These energy efficiency portfolios are all s@st effective,
producing benefit/cost ratios ranging from 1.7 to 2.6, making them attractougces from a
societal perspective. Ratepayers also would realize a sizable redndheir aggregate bills as
the utility produces and purchases less electricity and defers tthéandeture supply-side
investments. Yet, these investments would have otherwise generatechatléairnings for the
utility. By replacing them with (EE) investments that by themselvegige no contribution to a
utility’s bottom line, we found that the utility’s earnings decrease by rougdw to $110M
over the planning horizon and actual achieved ROE drops by 4 and 11 basis points for the
Moderate and Aggressive EE portfolios respectively, compared to its ROE of 10.4386 i
business-as-usual (BAU) No EE case (see Table ES- 3).

Table ES- 3. Benefits to Customers vs. Business Reality of EggrEfficiency to the Utility

Energy Total Total Net Benefit  Customer Achieved
Efficiency Resource Resource Resource Cost Bill Savings  After-Tax
Portfolio Benefits ($B)  Costs ($B) Benefits ($B)  Ratio ($B) ROE

None N/A N/A N/A N/A N/A 10.43%
Moderate $0.67 $0.26 $0.41 2.6 $1.10 10.39%
Significant $1.22 $0.55 $0.67 2.2 $1.69 10.36%
Aggressive $2.06 $1.20 $0.86 1.7 $2.37 10.32%

2. Introducing a decoupling mechanism removes a short-run financial disincentive to energy
efficiency by improving the ability of a utility to earn its authorized return betweage cases.
Shareholder incentive mechanisms can improve the utility's longer-term busisedsrc
aggressive and sustained energy efficiency when success is measured on the GdsSistfeR
than the absolute level of earnings.

The introduction of a revenue-per-customer decoupling mechanism fully offeatsedrease in
ROE that occurs if the utility implements any of the EE portfolios. With a reve@ueustomer
decoupling mechanism, the ROE is 10.43% for each EE portfolio, which is comparable to the
utility’s ROE in the BAU No EE case (see Figure ES*4Not surprisingly, the utility's ROE

2 with costs still growing faster annually than thember of customers, the revenue-per-customer géogu
mechanism is unable to collect enough from eactomer between rate cases to allow the utility tovease
earnings up to its authorized ROE. We assumedtibatales growth rate is equal to the customewtiyraate; this
means that electricity use per customer is neitteasing nor decreasing over time. The conseamuehthis
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increases if the utility successfully implements its EE portfolios muadgdareholder incentive
mechanism. Our results suggest that as the level of savings grows frgy effierency (i.e.
from Moderate to Aggressive EE portfolio), the greater is the increase in R@Eexample, if
the utility implements the Moderate EE portfolio, the utility’'s ROE iases by 3-4 basis points
with our Performance Target and Cost Capitalization incentive and by 13 basis\pthiritse
Shared Net Benefits mechanism. The ROE increases by 15 to 23 basis pointslifythe ut
successfully implements the Aggressive EE portfolio. Given our assumea festiures,
Shared Net Benefits yields the greatest increase in ROE for thye (s&le Figure ES- 4).

However, if we focus on the utility’s after-tax earnings, the picture lgoke different. Utility
earnings for any EE portfolio and shareholder incentive mechanism, excepd Sled Benefits,
are $2M to $60M lower compared to the business-as-usual No EE case (see Fg)rd ESse
results illustrate an important tension for utility shareholders/managenseptually, finance
theory suggests that the preferred metric to assess the value of akkemesdiurce options to
utility shareholders is their incremental impact to net earningshpee $EPS) on a risk-adjusted
basis. We did not explicitly model EPS impacts because it would have requiregh&sssm
regarding the timing and number of equity shares issued. We have thereforeethé@sunpact
of incentive mechanisms on shareholder value using earnings and ROE metrics.refmidéia
incentive mechanisms that do not require the utility to issue new equity gharesl incentive
mechanisms except Cost Capitalization), incentive mechanisms inceeasg)e and ROE
relative to the case where no financial incentive is provided. The Cost @apibal mechanism
increases rate base equity; the ROE in this case reflects this higitgroalance.

assumption is that when a revenue-per-customengéing mechanism is applied, the growth in colldatevenue
between rate cases is the same as the growthlétiea revenue that occurs in the “business-asFuNloaEE case.
Given the frequency of rate cases, the applicatfahe RPC decoupling mechanism when EE is impléetkn
results in the utility achieving the same returreguity as when no energy efficiency was undertaken
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Figure ES- 4. Achieved After-Tax Earnings and Return on EquitfROE): Impact of energy
efficiency portfolios, decoupling and shareholder incentives

3. Average utility bills would decrease by 3-6% if the utility successfullgmgpits the energy
efficiency portfolios in conjunction with decoupling or these shareholder incentoleamsms
compared to the “business-as-usual’ No EE case.

Customers are interested in the magnitude of bill savings from energgmffiand potential
rate impacts. With an EE portfolio included in the utility’s resource mix, ragepaapture the
reduction in fuel and purchased power costs immediately through a fuel adjudameat c
Moreover, due to the higher cost of supply-side resources (see Table ES- 1),riaé¢ \ddiee of
energy efficiency increases with larger and deeper savings l&helftequency of rate cases
(i.e., biennial) allows consumers to capture the majority of these non-fuslasirsgs (between
76% and 88%). Aggregate bill savings for all customers in the form of a lewemnue
requirement range between $1.0B for the Moderate EE portfolio to $2.32B for thessige
EE portfolio over the 20-year planning horizon (see Figure ES- 5). On a perceniage bas
ratepayer bills as a whole drop by ~3-6%, even with a decoupling or a sharehadévenc
applied.
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Figure ES- 5. Ratepayer bill savings: Impact of energy efficiency pddlios, decoupling and
shareholder incentives

4. The three EE portfolios have a modest effect on average retail rates over the 2@uyeeagpl
horizon, even with the added cost of a decoupling or shareholder incentive.

Without decoupling or shareholder incentives, retail rates actually drop by Os&kwvitl for the
Moderate EE portfolio and increase only minimally by 1.0 to 3.5 mills’/kWh under the
Significant and Aggressive savings goals (see Figure ES- 6). If thg miptements the
Significant EE portfolio and decoupling or incentive mechanisms are adopteagavetail
rates increase by 1.0 to 1.4 mills’lkWh compared to the Business As Usual ¢ésd=FAverage
rates increase by 3.6-4.2 mills/lkwWh if decoupling or incentive mechanrenasailable in the
Aggressive EE portfolio. On a percentage basis, average retail raté®ar®.87% to 2.2%
higher in 2027 (the end of the planning horizon) if the utility implements the S@gnifor
Aggressive EE portfolio with shareholder incentives compared to rates in the 8ussé&Jsual
No EE case.

Why are average retail rates higher if the utility implements idp@fi8ant or Aggressive EE
portfolio compared to the Business-As-Usual No EE case? To analyze ratesimgac
examined changes in the utility’s cost of service among the differentrexende found that
the bulk of the reduction in the utility’s cost of service due to energy efficiemmes from
reduced generation-related expenses (i.e., savings of between $1.0B to 2.8B fod¢haté/lor
Aggressive EE scenario). T&D-related cost savings are relativelly 6#8$250M), in part
because of our modeling assumption that energy efficiency programs onlg lented ability
to defer T&D investments. Thus, retail rates associated with generasitsndetrease, but are
offset somewhat by the increase in rates to recover energy efficiegnapr costs. Rates
associated with transmission and distribution-related costs also inare#ise three EE
portfolios because T&D costs must be recovered over a reduced sales base (aedligd2aus
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cost savings from energy efficiency are less than the reduction in consumpticiatasiswith
energy efficiency). The net impact of these changes to the various mgterzents results in a
modest increase in the all-in retail rate (from 0.1 to ~4 mills/kWh) itithiéy implements
various EE portfolios with a shareholder incentive and recovers its revenuemneeuit*

As a practical matter, participants in the utility’s energy effigggmogram would have lower
utility bills as savings from installed measures would more than offssetiial increase in rates.
Non-participants would see their utility bills increase by <1 to 2%, but over aat(@geod

there would be few non-participants, particularly if the utility implemémsSignificant or
Aggressive EE portfolio. In thinking about the modest rate impact if the utilityeimgrhts the
Significant or Aggressive EE portfolio, it is also important to note that we hawmadshat
there is no uncertainty in the costs of the supply resources added in the Bushi¢éssah
(BAU), No EE case. For example, if new supply-side resources cost more ginejecsed in

the utility’s BAU resource plan because of cost overruns, this also would putdupreasure on
rates in the BAU No Case, which would reduce the likely rate impacts of an E&iportf

4.5
4.0
3.5
3.0
25
2.0
15
1.0
0.5
0.0
-0.5

Change in 20-Year Average Retail
Rates from BAU No EE (Mills/kWh)

No Financial | Performance | Shared Net No Financial | Performance | Shared Net No Financial | Performance | Shared Net

Incentive Target Benefits Incentive Target Benefits Incentive Target Benefits
Decoupling Cost Decoupling Cost Decoupling Cost
Capitalization Capitalization Capitalization
Mod. EE Agg. EE

Figure ES- 6. Retail Rates: Impact of energy efficiency portfoliggdecoupling and shareholder
incentives

5. Combining a decoupling mechanism with a shareholder incentive further improves the
business case for energy efficiency for the prototypical utility; alterngfittet proposed Save-
A-Watt (NC) mechanism provides the utility with the opportunity for much high@ngarand
ROE.

™ We portray an all-in retail rate where the ent&eenue requirement is collected through volumetnarges. For
this reason, the change in retail rates is a fanaif how the revenue requirement is reduced veldd the
reduction in retail sales. If the revenue requianhis falling at a slower rate than sales are pirap retail rates
must increase for the utility to successfully colliis authorized revenue requirement at that lefe¢tail sales.
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We also analyzed the impacts on earnings, customer bills and rates, and ne tesoefits if a
Performance Target, Cost Capitalization or Shared Net Benefits sharahotigive is
implemented in conjunction with an RPC decoupling mechanism or alternatively, if three 0
Save-a-Watt approaches proposed by Duke Energy is implemented. The Satte-a-W
mechanisms (as filed separately in North Carolina and Ohio by Duke Enesgiefor some
internal recovery of lost revenue (either explicitly in Ohio or impliditifNorth Carolina) along
with an opportunity for additional earnings. We highlight several key results:

e The utility’'s ROE improves if it implements any of the EE portfolios and hdsdot
decoupling and shareholder incentive mechanism compared to the BAU No EE ease (se
Figure ES- 7). For any EE portfolio, the Cost Capitalization mechanismadjgner
provides the utility with the smallest increase in ROE compared to other irecenti
mechanisms because the utility must issue additional equity to cover ttadizaion of
program costs. The combination of decouping and shareholder incentives can create
conditions for utility shareholders and managers to pursue energy efficeeacypeofit
center” for this prototypical Southwest utility.

e Under all three EE cases, Save-A-Watt (NC) as proposed by Duke Carolindeprthe
prototypical utility with an opportunity for significantly higher earningsl &®OE than
any of the other approaches that combine decoupling and a shareholder incentive
mechanism. For example, Save-A-Watt (NC) increases earnings heihv@é and $538
million and ROE by 86 to 205 basis points for the Moderate and Aggressive EE
portfolios respectively compared to the BAU No EE case, which is roughiiyres
higher than other combined decoupling/incentive mechanisms in our analysi®\-Save-
Watt (Ohio) as proposed by Duke Ohio provides returns to shareholders that are
comparable to the other three combined incentive/decoupling mechanismgy(see Fi
ES- 8).

e The lost margin recovery component of the Save-A-Watt (OH) mechanism caegribut
somewhat more to earnings than does the RPC decoupling mechanism when applied
jointly with a shareholder incentive mechanism (see Figure ES- 9). &mpé if the
utility implements the Aggressive EE portfolio, 35% of the earnings contributioesom
from the Save-A-Watt (OH) lost margin recovery component, rather than tfehsluker
incentive. In contrast, the RPC decoupling mechanism provides about 22-29% of the
increased earnings that arise from Aggressive energy efficientfglmoinvestments
when implemented in conjunction with a Performance Target, Cost Capitadizand
Shared Net Benefits incentive.

e Depending on the EE portfolio, average retail rates are about 1-4 mills/lkWh higher ove
the 20 year period compared to the BAU No EE case for all incentive mechartseps e
Save-a-Watt NC, where rates are 9.0 mills’lkWh higher in the Aggressive Edaliport
(see Figure ES- 9).
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Figure ES- 9. Retail Rates: Combined effect of fixed cost recovery @shareholder incentive
mechanisms

6. Ratepayers receive 70-90% of the net benefits from EE portfolios that include $hef cost
decoupling and one of three shareholder incentive mechanisms (Performance Target, Cost
Capitalization, Shared Net Benefits); ratepayer’s share of net benefits is muchuluezrthe
Save-A-Watt (NC) proposal.

In assessing the relative merits of decoupling and shareholder ingenpeesals, state
regulators may consider equity and fairness issues such as the sharesduree benefits
provided to customers vs. shareholders and the potential impact of an incentive smecmani
the overall level of EE program costs. Fairness may be achieved when theacssagholder
incentive mechanism is set at a level that is adequate but not excessivgaterndrriers to
achieving those increased benefits. In Table ES- 4, we show the five inceatiianisms
expressed in terms of the combined cost of the lost revenue recovery and sharelesitiee inc
mechanisms as a percent of program cost and ratepayer share of nee riesoefits for the
three EE portfolios. We would highlight the following results.

e The ratepayer share of net benefits is relatively high (70-90%) for owrearice
Target, Cost Capitalization, Shared Net Benefits, and Save-A-Wattr(t@ehanisms
under any of the EE portfolios.

e The Save-a-Watt (NC) mechanism provides a substantial amount of the netegesour
benefits to shareholders. Under the proposed Save-a-Watt (NC) mechheignare no
net resource benefits given the proposed design (i.e., the utility recebesf @@oided
cost benefits) and our assumptions about customer cost contribution for energgaffici
measures$?

12 Net total resource benefits are negative for toppsed Save-A-Watt (NC) mechanism because it gesvihe
utility with 90% of the avoided cost benefits ia ilevenue requirement which when combined withEiprogram
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e In terms of impact on overall EE program costs, the incentive mechanismeethatido
underlying program budgets (i.e., Performance Target and Cost Capibalzepresent
about 21% to 26% of program costs across the three EE portfolios. Under the Shared Net
Benefits mechanism, the larger the net resource benefits, the largarahtvie (in total
dollars) given to shareholders, although the incentive is smaller relatife poogram
budgets. The utility’s share of net benefits represents a significaetaharogram costs
(58-70%) for the Moderate and Significant EE portfolios, and would increase progra
costs by about 33% for the Aggressive EE portfolio (as the benefit/cost ratiodden s
more expensive measures necessary to achieve deeper savings levelshaveThe S
Watt (NC) mechanism, as designed, would provide an earnings opportunity for tie utili
that represents a very high share of program costs. For example, earngegb exc
program costs by 33% to 171% for our prototypical southwest utility under the Save-A-
Watt (NC) proposal.

Table ES- 4. Metrics used to assess the cost and fairness of joimtiyplementing fixed cost recovery
and utility shareholder incentives

Fixed Cost Recovery and

Ratepayer Share of Net Pre-Tax Incentive as % of
Resource Benefits Program Cost

Incentive Mechanism Mod. EE Sig. EE Agg. EE Mod. EE Sig. EE Agg. EE
Performance Target 90% 88% 79% 26% 25% 23%
Cost Capitalization 90% 89% 80% 24% 23% 21%
Shared Net Benefits 72% 72% 70% 70% 58% 33%
Save-a-Watt OH 81% 79% 72% 49% 43% 30%
Save-a-Watt NC -8% -14% -23% 271% 232% 133%

7. The design of a decoupling and shareholder incentive mechanism (e.g. earnings basis) can
significantly influence its value and perceived costs and risks to utility sharehalader

ratepayers. In assessing the relative merits of proposed incentive mechanismmsHauld

consider and analyze quantitative metrics that reflect the interests and concbkatk of
shareholders and ratepayers (e.g., ratepayer share of net resource benefits, impact on EE
program costs, target increase in ROE that rewards superior performance in achieving EE
goals). This approach can provide insights on the design of incentive mechanisms that create a
sustainable business model for the utility to aggressively pursue energy effighalecy

effectively balancing ratepayer interests.

Up to this point, we have defined the earnings basis for each shareholder incenligaisme at
levels that are representative of their application in one or more stgteSdkfornia, Nevada,
Massachusetts, Connecticut) or proposed by a utility (in the case of Duke*®\S@&att
mechanisms). Our analysis suggests that results for each incentive isracii@nstrongly

design assumption that customers pay ~50% of irenégthmeasure costs yield negative net resourcefitefrom
a societal perspective.
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influenced by our choices with respect to earnings basis (e.g. the ushgfe of net benefits, %
of program costs awarded for achieving a performance target, equity lockapdt
Capitalization).

An alternative approach would be for a regulatory commission to indicatelitgmess to
consider shareholder incentive mechanism proposals that provide utility sharekotdehe
opportunity to earn a specified, targeted increase in the utility’'staitdROE if the utility
successfully achieves its energy efficiency savings goals vetdenmg a minimum specified
share of net resource benefits for ratepayers. This approach could leath@reggommission
to make an implicit determination on the issue of “how much is enough” to motivate utilit
management to achieve superior performance in administering a portfolio of efferigncy
programs. An important by-product of this approach is that it potentially sets anlioppen
the financial (and rate) impacts of a shareholder incentive mechanism, whidienmagortant
to certain stakeholders. For simplicity, we illustrate this approachidirg the potential impacts
of a decoupling mechanism on the design (and earnings basis) of a shareholdegeincent
mechanisnt?

Assume that the regulatory commission’s policy goals are to captugeificsint portion of the
resource benefits of energy efficiency for ratepayers while devgj@sustainable business
model for the utility to aggressively pursue energy efficiency. To illiestras concept, we
assume that a PUC decides that an energy efficiency incentivammsaalshould provide at least
80% of the net resource benefits to ratepayers while providing the utilityawibpportunity to
increase its after-tax ROE by a maximum of 20 basis points compared tAthR@®EE case.
The tradeoff between ratepayer and shareholder benefits associated Wigfdinenance Target,
Shared Net Benefits and Save-a-Watt (NC) mechanisms are showniie EB+ 13* We offer
the following observations:

e Inthe Moderate EE portfolio, the utility can not achieve a 20 basis point improvement in
its ROE without receiving a larger share of the net resource benefits (i.e., 3@% of
resource benefits). This would result in ratepayers receiving less than tharg§@%o
share of net resource benefits set forth by the PUC. If the 80% shardehafts for
ratepayers is considered as a binding constraint to obtain the support of customer groups
then the utility would not be eligible for a shareholder incentive in the ModeEatase.
Alternatively, the utility may propose a lower ROE target to payteddress these
concerns (e.g. increase ROE by 5 basis points for achieving Moderate spatg)s
while still providing an improved business case for EE at this lower level of savings

13 A PUC could also decide to institute a decouplirechanism and also offer the utility an opportutitjncrease
earnings by a targeted amount (e.g., 10 or 20 lpagigs); this would change (and reduce) the egmbasis for
each shareholder incentive accordingly.

14 Cost Capitalization requires additional equitp#issued; thus, the utility’s achieved return quity will be
diluted for the same contribution to earnings &spovided by other shareholder incentive mechasishinis
aspect of the Cost Capitalization mechanism ma&egarisons across different shareholder incentigeh@nisms
with respect to improvements in ROE more challegdgee Appendix F). We also exclude the Save-a-®faib
mechanism from this aspect of the analysis beddigsmechanism has several different design feafueesshare
of gross resource benefits, lost fixed cost recptiene period) that make construction of comparabéehanisms
to Performance Target, Shared Net Benefits, ané-@aWatt NC challenging.
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e If the utility achieves the savings targets in the Significant and AggrasEiymrtfolios,
a mechanism can be constructed whereby ratepayers and shareholders botthesceive
“fair share” of the benefits. If the utility achieves the desired 1% rieduict annual
retail sales in the Significant EE portfolio, then a mechanism can be desighdtatuc
the utility’s ROE increases by 20 basis points while ratepayers retairoBbis net
resource benefits. If the utility achieves the Aggressive EE portfaliogsatarget, then
ratepayers could receive an additional 2% of net resource benefits (i.e. 82k }tiNhi
providing the utility with a 20 basis point improvement in its after-tax ROE from a
shareholder incentive mechanism.
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Ratepayer Share of Net Resource Benefits
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Figure ES- 10. Tradeoff between Ratepayer and Shareholder Bengafitor Alternative EE Portfolios
with a Performance Target, Shared Net Benefits, and Save-A-Watt (N@echanism

e Not surprisingly, the earnings basis for several of the incentive meclsathiatrmeet our
PUC's illustrative policy goals criteria are substantively déférthan the original
designs (see Table ES- 5). For the Shared Net Benefits mechanisnlitife shiare of
net resource benefits (which is the earnings basis) does not change mnedmtibe
Significant and Aggressive EE portfolios (11-12%) and turns out to be roughly
comparable to the original design of our Shared Net Benefits mechanism'¢15%6)
contrast, the earnings basis for the Performance Target and Save-f&thtnism
change significantly if savings targets are increased from 1% to 2% anditis uti
target increase in ROE is set at a maximum of 20 basis points.

!> Because the net resource benefits are effectimelyetized and converted into increased earningghéoutility
via the shareholder incentive, there are now tpesties that must share the net resource bengffidgseholders,
ratepayers and the government by way of taxess @tplains why the earnings basis for this mechamiben
added to the share of net resource benefits retdipeatepayers is less than 100%.
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e These results also suggest that an earnings basis of ~40% of avoided costs-#fer Save
Watt (NC) for our prototypical utility would put it on a more comparable basks vt
other three incentive mechanisms in terms of a 20 basis point target ROE bonbe (and t

ratepayer share of net resource benefits), which is substantially lameDtike
Carolina’s proposed earnings basis (i.e., 85%-90% of avoided costs).

Table ES- 5. Key Metrics and Design Criteria for Desired Incentivélechanism

Changein
Ratepayer | After-Tax Inceont|ve Shareholder Incentive Mechanism
Share of ROE from as % of Earnings Basis Level
Net BAU No EE | Total EE

Resource (Basis Program | Performance | Shared Net | Save-a-Watt

Benefits Points) Costs Target Benefits NC (Revised)
Earnings % of Program | Ultility % of | % of Avoided

Basis Cost Net Benefits Costs

Ol 10.0% 15.0% 90.0%
Design
Mod. EE N/A N/A N/A N/A N/A N/A
Sig. EE 80% 20 41% 25.3% 12.4% 36.1%
Agg. EE 82% 20 19% 12.1% 11.2% 43.7%

Quantitative analysis of alternative incentive mechanisms under diffeltestdharios,
including consideration of metrics that provide insights on equity and fairnass (&sg.,
contribution to shareholder wealth, sharing of net resource benefits betw@ayeeaseand
shareholders and the percentage mark-up that the additional earnings providesroéxce
program costs) are useful tools that can facilitate prudent design of sharéhodadve
mechanisms and can help align the interests of various parties in promotingeffieigycy.
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1. Introduction

Many state regulatory commissions and policymakers want utilities tessjgely pursue
energy efficiency as a strategy to mitigate demand and energy grovetsiigi the resource
mix, and provide an alternative to building new, costly generation. Renewed interestgy e
efficiency as a resource is driven by recent increases in fuel and capg&uction costs for
electricity generation, heightened awareness of the detrimentabeméntal impacts from the
energy sector, and recognition that energy efficiency can reduce togbtesiergy services for
customers and mitigate the effects of rising energy prices.

Many states have already embarked or are actively considering engbamkénpath that would
greatly increase funding for energy efficiency programs over theseggtal years. Estimated
energy efficiency spending in 2007 was $2.6 billion compared to less than $1 billion in 1998
(York and Kushler 2006; CEE 2007). A number of states (e.g., California, Rhode Island,
Connecticut, Minnesota, Massachusetts, and Vermont) have passed legislatiorgditiities
to acquire all available cost-effective energy efficiency. Some oktdirg states, which
generally achieved annual energy efficiency program energy sagjuoyskent to about 1% of
retail energy sales, are proposing to increase annual energy savingsttaapetut 2% of retail
energy sales. Yet, as the National Action Plan for Energy Efficien&?BNE 2007) points out,
utilities continue to shy away from aggressively expanding their energieatficefforts when
their own fundamental financial interests are placed at risk by doing so. Teerestould not
be surprising that with the prospect of substantially increased utility expessifor energy
efficiency, there is increased interest in developing effective r&iagand policy approaches
that address utility disincentives to pursue energy efficiency or lack oftines for more
aggressive energy efficiency efforts.

While some utilities seem willing to undertake a large and increasing itovan to energy
efficiency, they seek to mitigate the risk of diminished earnings and/opg@tunity to earn a
profit in return for those aggressive energy efficiency efforts. Lacgée energy efficiency
efforts can significantly increase a utility’s financial risk byatireg a greater deviation between
a utility’s estimated test year sales and its actual sales for tiad.pEhe more that some of a
utility’s short-run fixed costs (including profit margin) are included in voluimgtrices ($/kWh
and $/kW), the more significant the likelihood that the utility could under-recevauihorized
return on equity. Moreover, utility costs associated with administering averiedj energy
efficiency programs are typically treated as an expense. Thusyeficgency programs
provide no return to utility shareholders and if successful could defer or avoid camsment
on which a return could have been earned. These factors underlie the recenbdisdubsi
need for new regulatory strategies to facilitate more aggressiug atikrgy efficiency efforts:
specifically, the potential form of an effective incentive or reward framleveo utilities that
also overcomes disincentives that exist under traditional regulation.

New regulatory initiatives to promote increased utility energy efficy efforts will also affect
the interests of consumers. Consumers and their advocates are concernedesithf isrness,
impacts on rates, total consumer costs and ensuring that “real” cosiveféastings are being
attained. From the perspective of energy efficiency advocates, the quid pro gtilityor
shareholder incentives for increased energy efficiency effoite ishligation to acquire all, or
nearly all, achievable cost-effective energy efficiency and suppartided energy efficiency
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initiatives (e.g., improved building codes and appliance/equipment standards). Aukcfpiss
state regulators and policymakers that want to overcome utility disinceivwecreased energy
efficiency efforts is how to best accommodate all of the various inrdgreatmanner that
maximizes the cost-effective energy efficiency savings attainde athieving an equitable
sharing of benefits, costs and risks.

There have been a number of previous studies that have explored how to better ajlign utilit
financial interests with energy efficiency goals, often from a theadgierspective (e.g.,

Moskovitz et al. 1992; Stoft, et al.1995; Golove and Eto 1996; and Moskovitz 2000). Other
studies have focused on descriptive comparisons of alternative regulatorniseshi@ incent

utilities to aggressively pursue energy efficiency as a resourcet{Bt01994; Harrington et al.

1994; Hansen 2007; and Jensen 2007). This report is specifically intended to provide regulators
policymakers and advocates who are interested in more aggressive utiigy effieiency

efforts with improved information to quantitatively compare the financfatef of alternative
shareholder incentive mechanisms on different stakeholders (utility, corssamnaethe public)

under diverse utility operating, cost and supply conditions.

In general, quantitative analysis of incentive structures for energyeefficis rarely found in

the literature. Our analysis runs deeper than Price et al. (2007), although lxshhgisame
basic financial model, the National Action Plan for Energy EfficiencyARNE) Benefits
Calculator™® Price et al. (2007) constructed several different characterizationsitigsutil
revolving around load growth assumptions; distribution vs. vertically integratecesfiand
publicly owned vs. investor-owned, to illustrate how the Benefits Calculator could beoused t
guantify the financial impact from utility, customer and societal persfectiThe analysis
presented in this report focuses exclusivelyaanototypical vertically-integrated electric
investor-owned utility in the southwest. We explicitly model a comprehensive set of incentive
mechanisms, including Duke Energy’s proposed Save-A-Watt, and additional mechthaisms
address under-recovery of fixed costs (e.g. revenue per customer decouplitggtrelénue”
mechanisms). Our impacts analysis is also more comprehensive from bothcalgtgisdpoint
(i.e., alternative supply expansion plans, varying load and cost growth assungsiore) as
from a financial standpoint (i.e., varying initial retail rate levels, gostvth). To accommodate
these sensitivities, LBNL made significant modifications to the NAPE&efs Calculator,
which allowed us to model more varied shareholder incentive and decoupling mechanisms;
annual demand-side resource program savings and cost levels; and the aliptyrt® changes
in the utility cost structure (i.e., capital expenditure, O&M, fuel and purchased,pste/¢ based
on the size and type of major generation additions. This updated and expanded financial tool is
able to provide relative comparisons of the financial consequences of the most prevalent
incentive mechanisms for energy efficiency that have been adopted or propdsed § t

Improved quantitative modeling can provide some insights into key issues surroundingsbusines
models for achieving increased energy efficiency. However, quantitabdeling alone cannot
address behavioral issues that result when economic incentives are usect toeativior. This
study does not assess how utility management will actually respond to aiveoceathanism,

or how utility management may respond differentially to alternative in@entechanisms with

16 Michelle Chait, of Energy and Environmental Ecoms1(E3), is one of the developers of the origAPEE
Benefits Calculator and is a member of the tearngtepared this study.
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varying designs. For example, what level of financial incentive isbgtsufficient for a utility
to aggressively pursue all or most cost-effective energy efficiemygsaopportunities? What
factors influence utility management'’s interest in business modelsit@irage pursuit of all
cost-effective energy efficiency?

We also do not evaluate the relative effectiveness of incentive mechanisrtvate utilities
with regard to other positive "behavior" that may be of concern to regulators arfibtdake
(e.g., pursue energy efficiency as cost-efficiently as possible,estimairost opportunities are
not created in the process). We also do not analyze the extent to which these incentive
mechanisms depend upon design parameters that are more/less uncertegasd dor
difficult/easy to verify, which can also affect the actual allocation offiiteneosts, and risks
between shareholders and ratepayers. We also do not reflect the coltgtacas of decoupling
on issues such as weather risk or economic cycle risk and the related reductiongilitythe
cost of capital. Finally, it should be noted that we do not perform a comparativasaoatie
relative merits of utility vs. non-utility administration of energy @ffncy programs; see Eto et
al 1998 and Blumstein et al 1998 for a more detailed discussion of these issues.

The remainder of this report is organized as follows. In Chapter 2, we dissugs concerning
expanding energy efficiency efforts under a regulatory framework. Ipt@h3, we describe the
approach and results of the quantitative analysis of a prototypical utilitynmapteng three
alternative energy efficiency portfolios with varying savings targeter different physical and
financial conditions. Finally, in Chapter 4, we discuss several key policysissiaged to the
need for and design of ratemaking and shareholder incentive mechanisms in Gateetthe
conclusions of our quantitative analysis in a broader context.
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2. Utility’s Commitment to Energy Efficiency

Like any profit-oriented business, utility expenditures that improve theyatoilgarn an
acceptable profit will be favored, while those that increase the risk ofiassimish the
opportunity to profit will tend to be disfavored. As described in Jensen (2007), theresare thr
major financial hurdles that tend to shape a regulated electric (and ¢jas¥ wiew toward the
aggressive implementation of large-scale energy efficiency pregra

= The expectation of timely recovery of energy efficiency program costs;

= The potential risk for the reduction in profits between rate cases if sales vVslume
lowered; and

= The potential to avoid or defer a supply-side capital investment that isafigradiowed
to earn a rate of return in favor of energy efficiency expenditurestimhwhere may not
be an earnings opportunity.

This chapter reviews these financial effects and discusses options auailstale regulators
interested in increasing a utility’s interest in and/or commitment t@e@cy energy efficiency
savings goals. Several of these options are then selected to provide theohlafethe
guantitative analysis set forth in this report. Readers that are famiilath@se issues at a
conceptual level may choose to move directly to Chapter 3.

2.1 Disincentives to energy efficiency associated with traditional regulaty framework
2.1.1 Program Cost Recovery

Typically, an investor-owned utility must demonstrate to its state PUCaktt previously
incurred or expected to occur in the near future should be recovered from itsarssfo@osts
that are incurred but then later disallowed by regulators have a direct asdraide negative
impact on utility earnings.

The uncertainty associated with the timing of cost recovery may also irdlaeutdity’s
expenditure decisions (Jensen, 2007). When a utility incurs an expense which it exia¢ets
recover from ratepayers it, in effect, creates a receivable account olaitsebsheet which is
typically referred to as a regulatory asset. The investment commulhitgne to discount the
value of this asset if it becomes large relative to the size of the compamysbeof concerns
over whether it will, in fact, be allowed by regulators to be recovered froparses.

Energy efficiency programs may require substantial up-front investmstst ®g., staffing
requirements, program development costs, marketing material, and back-cffaasyas well
as on-going program costs. This exposes the utility to risk concerning costmng especially
when the recovery of costs made in one year are amortized for recovery oveaatglbst

17 Regulators have three basic reasons for disallos@sts under traditional regulation: (1) if a PUidéves that
such costs should not be borne by ratepayers, bed¢heay neither directly nor indirectly benefitrfrdhe
expenditure, (2) the size and/or scope of the edipane was not, justified leading PUCs to recommpadial
disallowances of those costs, (3) a PUC may quesiti® judgment associated with the utility’s demisio incur the
cost and used as grounds for disallowance (i.epthéence standard) (Jensen, 2007).
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number of future years (WECC 1993). Disallowance of these costs, like othgroatslis, can
directly impact earnings. When these “regulatory assets” reach icsighlevel, the Wall Street
rating agencies may impute additional debt to the utility’s capital atejoivhich can increase
the utility’s overall cost of capital. In practice, nearly all utiltibat implement energy
efficiency programs have been allowed by their PUC to treat energigetly costs as a current
expense, for which cost recovery contemporaneous to the spending occurs, whisielgffect
mitigates this risk.

2.1.2 Fixed Cost Recovery

Traditional regulation does not set a utility’s revenues, only its prices. Ceistatas are
typically set to recover a utility’s test year revenue requirementhwhcludes fixed and
variable costs; rates remain in effect until the next rate case absenat¢heaking treatmen,
Most utilities recover the bulk of their short-term fixed costs (including thigylgtiauthorized
profit margin) through volumetric rates. If actual sales are lowerdbtimated, then the utility
will receive less revenue than expected and not earn its authorized retuss (uisl@able to
offset these uncollected revenues with lower costs). Similarly, if azaied increase more than
estimated sales and actual costs do not increase faster than revenuesicallgdity will over-
earn its authorized return. Thus, a utility has a strong financial incentiveréase sales
between rate cases, and conversely, an incentive to protect against deereasss This is
commonly referred to as the “through-put incentive” (Shirley et al 2008).itie#tiface the
prospect of decreased earnings if sales are reduced by energyneffiahd costs do not contract
as much as revenues.

2.1.3 Loss of Financial Opportunities and Growth

Under traditional cost of service regulation, a utility only has the opportengsrn a return on
capital investments such as power plants and transmission/distributionsysimme scale
energy efficiency programs have the potential to defer the need for additestment in
utility infrastructure (e.g., generation, and in some cases, transmissidistrmiition). These
capital expenditures, if allowed, are placed into a utility’s rate base wienevestment is
authorized to earn a rate of return on the portion financed through equity. Byndeéerri
avoiding the opportunity to construct facilities, the pursuit of energy effigieme engender the
perception that this will diminish the utility’s financial strength (WEC993).

Utilities focused on total earnings, rather than rates of return typicallgtqounsue aggressive
energy efficiency efforts, even if program cost and fixed cost recossugs are addressed,
because the expected earnings from building a power plant will be substdatgél than those
derived from energy efficiency programs. Clearly, utility managdisensider issues related to
comparative levels of risk and opportunity costs associated with earnings feonaiie
investments (e.g., ability to obtain regulatory approvals and support for power planicioons
by utility, risk of cost over-runs, probability of disallowances). Senior ytiianagers may
perceive that the reward of greater earnings from a large construaijentps greater than the

'8 For a large number of utilities, there are sonst categories, like fuel and purchased power ctisis are passed
through to customers on a periodic or more freqbasts. Fuel adjustment clauses are one exampleenfulatory
mechanism that has been developed to mitigate aisésciated with potential volatility in fuel casts
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risks of under-earning and should, therefore, be pursued. An additional factor, sometimes
suggested, that could reinforce the utility choice of wanting to build a pldrdtithe
compensation package for senior utility managers may be based on thediaiéchieved
level of earnings (as opposed to its rate of return), thus any action thasediecbase will
likely be disfavored.

2.2 Providing incentives for energy efficiency

In this section, we describe several approaches that have been used to better aigngubl
utility interests to support aggressive energy efficiency efforts andsgishose specific
approaches chosen to be modeled in this report.

2.2.1 Recovery of Program Costs

State regulators have developed a number of approaches to address utilityscaeganding
timely recovery of prudent utility energy efficiency program expenetuiFor example,
inclusion of estimated energy efficiency program costs in the ¢astrgvenue requirement is a
common means. Some commissions also allow a deferral account to allow ahatility t
opportunity to spend more funds than authorized in the test year and to recover those
expenditures in a subsequent rate proceeding. This allows the utility to avaigpititey or
halting approved energy efficiency program efforts that have gained mhamen the market.
Even where program costs are recovered over time, statutory provisions can be usgdteo m
the risk of non-recovery. In practice, effective means have been developed to mllystant
mitigate risks associated with cost recovery. For purposes of this stutipve@ssumed that
energy efficiency program costs would be allowed to be recovered as prudessasothble
costs.

2.2.2 Recovery of Fixed Costs

Three approaches have been suggested to remove utility disincentives to swgstraents in
energy efficiency: (1) a straight fixed variable (SFV) retag i@sign, (2) a decoupling
mechanism and (3) a net lost revenue recovery mechanism.

2.2.2.1 Straight Fixed-Variable Rate Design

The Straight Fixed-Variable Rate Design has been proposed by a number ditgessautd
imposes a fixed charge to customers which is designed to recover all “fostd” ¢Shirley et

al. 2008)*° This has the effect of stabilizing the revenues of a utility because shiange
consumption by customers have much less impact on the overall amount of their bill. €rhis rat
design partially decouples a utility’s revenues from its sales; howtaso has the effect of
weakening the link between customers’ total utility bills and their actuelucoption levels,

which reduces the price signal for individual consumers to conserve and undeesje e
efficiency investments. Within a customer class, this type of ratgrdadiversely impacts those

9 SFV rate designs proposed by utilities are ofesighed to recover “fixed” costs and may go beyarmbunting
definitions to include return on equity, most distition and operation expenses, and federal anel isteome taxes.
Current rate designs (particularly those for rasiidé customers) typically collect most fixed cotsm customers
via volumetric charges.
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customers that consume less energy compared to customers that use mmigydlgiotn that
fixed charges account for a greater share of the total bill) (Shirley et al. 2008)

2.2.2.2 Lost Revenue Recovery Mechanism

Another alternative is to compensate the utility for the “net lost revemmssstiated with the
implementation of energy efficiency measures. With this approach, tityeigtdnly
compensated for the sales margin and incremental loss of revenue estinoaiad &s a result
of utility energy efficiency programs (Shirley et al 2008). A Net IRstenue Recovery
mechanism focuses exclusively on the measurable and verifiable impabgetpattfolio of
energy efficiency measures has on the collection of revenue when salasaassfully reduced.
Critics note that a “lost revenue” recovery mechanism does not affect the througtgmive:
if the utility’s short-run marginal cost is lower than its retail rétstill profits when sales
increase” (Shirley et al 2008). Moreover, “lost revenue” mechanisms canéedirauming,
costly and highly contentious to implement when the methodology and its application are
debated in front of regulators (Jensen 2007).

2.2.2.3 Decoupling Mechanisms

A decoupling mechanism renders revenue levels immune to changes in sadgssbgg retail
rates either upwards or downwards depending upon how collected revenueseakgottighe
recovery of fixed costs over a certain period compare with those authorizedhendecoupling
mechanism (Shirley et al. 2008). While traditional regulation holds rates sbhstaveen rate
cases and allows revenues to change with sales, decoupling hold revenues corsibjots
them to a formulaic change over time) and allows prices to change wih salghermore,
decoupling allows for the retention of volumetric, unit-based pricing strudtmeseflect the
long-term economic costs of serving demand and preserves the linkagenbetwsemers'’
energy costs and their levels of consumption (Shirley et al. 2008).

Several approaches to decoupling have been implemented. “Full decoupling” irsuitliegs
revenue collections from any deviation of actual sales from expece=) gathout regard for the
cause of the deviation. The flat revenue approach of full decoupling, in which totalesve
associated with fixed costs are held constant between rate cases, imssrtetned a revenue
cap. An alternative to this method utilizes a revenue-per-customer approaclghrilvehiotal
allowed revenue changes with the number of customers served, using an axerage-per-
customer value derived from the last rate case. “Partial decoupling”tessolaly a portion of
the utility’s revenue collections from deviations of actual from expeetied ¢e.g. variation in
sales results in a partial true-up of utility revenues). "Limited decouplinghshat there is
some mechanism to isolate specific causes for changes in salese@lgenwsavings from EE
programs) and either include or exclude them from the utility’s revenue tamiet

2 For example, some states (e.g., Oregon) excludeffhcts of weather. Other states may only irelsavings
from utility-sponsored EE programs (similar to & lost revenue approach).
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2.2.3 Shareholder Performance Incentives

An energy efficiency incentive mechanism provides a program adminisaréhoain opportunity
to earn financial incentives for successful administration and implenwntdta portfolio of
energy efficiency programs. Over the last two decades, a number of sthtdgities have
implemented or proposed incentive mechanisms for energy efficiency. bettien, we
describe five major types of shareholder incentive mechanisms: perforraegete shared
savings, cost capitalization and Save-a-Watt, as proposed by Duke EneslyyaCand later
Duke Energy Ohio with significant changes. It is important to note that imeemgchanisms
are typically more complex in practice than our characterization. Forpeamutility’s
incentive mechanism may include several different types of incentivearéhlittked to specific
performance goals (e.g. annual or lifetime energy savings, net bepefitsdemand savings).
Moreover, incentive mechanisms often include various design features, such as minimum
performance thresholds in order to be eligible for incentives, an earningsrcaplas that link
incentive amounts to achievement of various performance goals, and penaladsri®td
achieve minimum acceptable performance.

2.2.3.1 Performance Target

Under a performance target incentive mechanism, the utility admioistezeives a payment
for achieving a specified performance goal, often a savings targeh, @fe utility only receives
an incentive if it achieves some minimum fraction of the proposed savings targetramis
payments may be linked to specified levels of performance (e.g. perfaitamget payments
may increase with verified savings) (Jensen 26b7h some jurisdictions, there is a cap on the
level of a performance target incentive, which may be designed to protect eatefpam
excessive payments. Figure 1 provides a simple illustration of a perfornaageermechanism

in which a utility receives a bonus payment (based on actual program costshigviesa 1%
reduction in annual retail sales through its energy efficiency programs.

2in Connecticut, utilities are eligible for perfornee target incentives (referred to as “performanaeagement
fees”) for achieving 70 to 130% of pre-determinedlg (such as lifetime energy savings). Utilitias earn 2 to 8%
of total energy efficiency program expenditured tlegpend on achieving goals within the 70-130% gaagde.
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Cost Achieves >1%

Bonus
($/kWh)

reduction in
annual retail sales

Achieves
<1%
reduction
in annual
retail
sales

Figure 1. lllustration of Performance Target shareholder incetive mechanism

2.2.3.2 Shared Net Benefits

Another way to reward utilities for aggressively pursuing energyiefiy is to allow them to
retain a pre-determined share of the forecasted net resource benefit®educthrough
successful implementation of energy efficiency programs and meadenseri, 2007). Resource
benefits are typically derived by multiplying lifetime energy and peakashel savings from
installed measures by forecasted current and future avoided energy aradigeitand T&D)
capacity costs (and possibly environmental externalities). Program @ogita( resource costs)
are subtracted to determine net resource benefits. Key design featustmaddanet benefits
incentive mechanism include the sharing formula for benefits (e.g. % of neitbesieined by
the utility), method used to determine avoided cost benefits, whether or not to captim aimn
allowed earnings, minimum performance levels that must be achieved for ad@ifiomags,
and extent to which there are penalties if a utility fails to achieve a nmmipeuformance target
(Jensen 2007).

The California Public Utility Commission recently revamped its sharehaidentive
mechanism, utilizing a shared net benefits approach (CPUC 2007). Figure 2 peogidphical
illustration of the mechanism adopted by the CPUC, which depicts the penaltyreesgesben
performance drops below 65% of CPUC goals for the three year energnef§i program
cycle, payment provision of 9% of verified net benefits if utilities achieve 8%00% of
verified net benefits goal, with higher sharing rates (12%) foriaesilthat meet or exceed 100%
of the performance earning goals, and a statewide cap on both earnings atiespaET#d50
million, respectively??

22 penalties are calculated as the greater of a clpargenit (e.g., kwWh, kW, or therm) for shortfadlisor below 65
percent of goal or a dollar-for-dollar payback atepayers of any negative net benefits (Jensen)2007
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ER= Earnings Rate (or Shared- Savings Rate)

Source: CPUC Decision 07-09-043

Figure 2. lllustration of a Shared Net Benefits shareholder icentive mechanism

2.2.3.3 Cost Capitalization

Under cost capitalization, the utility administers energy efficienognams and is provided with
an opportunity to earn a rate of return on energy efficiency-related investniaitser than
being expensed, authorized EE program administration and measure incentive ergseacht
capitalized (i.e. put into rate base) and the utility earns a return in a manilar & supply-side
assets. Several states that allowed ratebasing or capitalizatemefgy efficiency have offered
a bonus (or premium) rate of return on these investments (Jensen 2007). Typically, the
investment is amortized over some period of time (e.g., six years, tivadifef the installed
measures), where the un-depreciated asset is allowed to earn a retuauttadheed ROE for
energy efficiency investments. This mechanism is illustrated in FRjuoe an energy efficiency
program that invests $10M in 2008 that is amortized over a 5 year time period where both debt
and equity are used to fund the program.

10
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Figure 3. lllustration of Cost Capitalization shareholder incerive mechanism

2.2.3.4 Save-a-Watt (North Carolina)

Duke Energy Carolina filed its demand-side management plan with the Northn@adsdlity
Commission (NCUC) in the summer of 2007, which included a novel incentive mechanism
(Duke 2007). The mechanism (a.k.a. Save-a-Watt) was designed to allow théoutdceive a
return on a pre-determined fraction of the total avoided energy and capestgyar actual
savings achieved over the lifetime of the utility’s energy efficieamoy demand response
programs. This value is represented by the avoided investment in energy and capacity.

For measures installed in a given “vintage” year, the annual expenditurdedhiai both
energy and capacity over the installed measures’ expected lifetimg (las “vintage” year’s
avoided cost forecast) are discounted back to the year they were installed,emishes the
basis for the total avoided investment. Then for each year the measures$iarepsiation, this
avoided investment is depreciated and allowed to earn a return at thesuiliey*tax equity-
weighted ROE. Each year that new measures are installed, this tiatcidaepeated with an
updated avoided cost forecast.

Program expenditures (i.e. administration and measure incentive costs) @ dlcbiwad and

demand savings as well as any lost earnings between rate cases dakitti@ra sales are
implicitly covered by the Save-a-Watt revenue requirement. Whateledt bver from the

11
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monies collected under Save-a-Watt after paying for program costs ardrasgs would be
considered the traditional incentive payment provided to the lity.

Figure 4 provides a graphical depiction of Save-A-Watt (NC) utilizing Olélina’s initial
request to collect 90% of the avoided costs of energy and capacity. Duke propodestta col
Save-A-Watt revenue requirement which it will use to offset energyieitty program costs,
any net lost revenues associated with a reduction in sales betweeneai@odprovide an
opportunity to earn a profit (or be at risk for potential earnings fégs)cording to Duke, this
structure creates an explicit incentive to design and deliver programergfy, as doing so will
minimize the program costs and maximize the financial incentive recepbe lzompany.

Cost
(¢/kWh)

90% of AC

Efficiency
Savings

Source: Cowart and Prindle 2007.

Figure 4. lllustration of Duke Energy (NC) Save-a-Watt incentive mchanism

2.2.3.5 Save-a-Watt (Ohio)

As part of its required Energy Security Plan, Duke Ohio filed a modified versibte ofiginal
Save-a-Watt North Carolina mechanism with the Public Utilities Cosiamnif Ohio in July
2008 (Duke 2008a).

Duke Ohio’s proposed Save-A-Watt mechanism has several key features. wkesprbDposes
to retain a fixed proportion of the gross resource benefits from their potfddDSM programs

% The other three shareholder incentive mechanismmtinclude a component for the recovery of &nings
from a reduction in sales due to energy efficieMd. account for this issue in section 3.4.2.1
% This aspect of the Save-a-Watt incentive mechaigshustrated in much greater detail in Hornb9(@8).

12
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to cover program expenditures and serve as a financial reward for approachiegng or
surpassing peak demand and retail sales savings goals established hip flegi€lature”®> The
proportion of gross resource benefits retained by Duke Ohio varies betwegy effierency
(i.e., 50%) and demand response (75%).

Second, the net earnings from this component of the Save-a-Watt Ohio mechanism is to be
capped based on the achievement of peak demand and/or retail sales savings goatsras a pe
of total program expenditures. For example, if Duke Ohio achieves less than 80%acg¢he
savings levels, then earnings from this component of the mechanism are capped #it8bb6 of
program costs. If Duke Ohio achieves between 80% and 104% of the savings godis, then i
earnings are capped at 15% of total program expenditures and if Duke exceeads lli5%ales
and peak demand reduction goals, then Duke’s earnings are capped at 18% of prstgram c

Third, a true-up mechanism that includes the earnings cap will be applied in thellp@ang

an independent program evaluation that will be completed after the firstythaes of the
program. The goal of the true-up mechanism is to allow the utility to truevepues against
deviations between forecasted and actual sales, as well as forecasteliewetissales and peak
demand reductions from implemented EE and DR programs,

Fourth, Duke Ohio proposes an explicit “lost revenue” recovery mechanism thved dlto
receive the revenue lost due to the installed energy efficiency and derspodse measures,
valued at the current year’s average retail rate, excluding fuel, é&& yl@ars or until the next
rate case, whichever comes fff$The time period over which the utility is allowed to recover
“lost revenues” from reduced EE sales turns out to be very important in analypiactsnon
utility shareholder earnings, particularly if there is no requirement favygey frequent rate
cases.

25 Duke Ohio’s Save-A-Watt incentive mechanism didl propose a rate of return on and of the avoichealgy
and capacity investment which was proposed by Dukéorth and South Carolina.

% |n North Carolina, Duke proposes to recover amgt'tevenues” due to energy efficiency implicitlyaugh the
Save-a-Watt revenue requirement.

13
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3. Quantitative Analysis of Energy Efficiency Incentive Mechanisms

In this section, we present a method to quantitatively evaluate the finamezets of different
incentive mechanisms and discuss results for a prototypical utility thatsgdering
implementing various EE portfolios over a 10 year time period. Quantitative ilshamadeling
can help assess the likely impacts of specified regulatory policies anititgrousiness
decisions under certain identified conditions. In terms of a roadmap, teréivéde an
overview of the analysis method to be utilized. Then, we describe the key adtobote
prototypical utility, both from a physical as well as financial standpoint,l@dtentive and
ratemaking mechanisms under consideration to help entice the utility to aspemited energy
efficiency savings targefd. Next, we compare and analyze the financial consequences on
shareholders and ratepayers of implementing various EE portfolios (Modegaiéc&nt,
Aggressive) in conjunction with the introduction of a decoupling mechanism, or akernati
shareholder incentive mechanisms either separately or in combinatiotly, keallustrate a
different approach that takes the perspective of a regulatory commissiaittiatésted in
providing the utility with an additional earnings opportunity target (i.e., spddificreases in
their after-tax ROE) for successfully implementing a portfolio of EE iamog and also
considers the end results that are of most interest to ratepayers @payeatshare of net
resource benefits and impact on EE program costs).

3.1 Overview of Analysis Method

We used and adapted a spreadsheet-based financial model (the Benefits Qalthildtorvas
developed originally as a tool to support the National Action Plan for Energy BfycieOur
modified version of the Benefits Calculator includes sufficient detail tquadely capture the
interaction between changes in sales and a utility’s cost and revenuesstream

The basic flow of our analysis is graphically displayed in Figure 5. Two mirts are
required: (1) Utility characterization — a characterization ofrthial financial and physical
market position of the utility, a forecast of the utility’s future saleskplemand, and resource
strategy to meet projected growth; and (2) Demand-Side Resou€&® Characterization - a
characterization of the portfolio of energy efficiency (and/or demamibmnsg) programs that the
utility is planning or considering implementing over the analysis pefitd DSR
characterization is used to develop an overall picture of the total DSR eesosts and benefits
using a forecast of avoided capacity and energy costs. The Bend#fittaa then takes these
two sets of inputs and derives annual electricity sales and demand for vaeoasas (e.g.
Business as usual case and scenarios that include energy efficiencgessand the
corresponding utility financial budgets required in these scenarios. Ibaplew and/or a
shareholder incentive mechanism are instituted, the Benefits Calcutzdet readjusts the
revenue requirement and the retail rates accordingly to see how tyésuitid ratepayers
finances are affected. Finally, the Benefits Calculator takésislphysical and financial data to

" The specific findings of our analysis are limitecutilities with characteristics similar to thoskour prototype
utility. In Appendix E, we conducted sensitivityadysis and varied key financial and physical aggions
regarding the prototypical utility to better undarsd the impacts of energy efficiency on sharetrslded
customers under these circumstances. We lookéues tlifferent scenarios: (1) Low Growth Utilit) (Utility
Build Moratorium, and (3) Higher Cost utility. Thigas an initial attempt to expand the applicabitityur findings
to utilities and regions with other characteristics

14
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produce a series of output metrics that can be used to better understand how éaerypyef
decoupling and/or a shareholder incentive can actually influence the &hhealth of the utility
and its shareholders and ratepayers.

The Benefits Calculator model has the ability to produce bothpaiori estimateof the net
resource benefits if the utility successfully implements a portfolio afygrefficiency programs
and arex postguantification of thectual achievedchange in utility customer bills, retail rates,
shareholder earnings, and return on eqtiifealing with potential “end effects” issues in a
consistent fashion is a key challenge in modeling and estimating netceesemefits and cost
savings to the utility. One approach is to limit the study analysis peri@ptore only those
affects associated with the initial installation of energy efficianegsures. However, because
the typical practice is to model EE programs offered over a multi-year periode&ftiras
installed in these programs will reach the end of their economic lifetimegaggesed manner.

If EE measures are not replaced with equally energy efficienturesaat the end of their useful
lifetime, the utility’s load and peak demand forecast will increasegdkis modeling approach,
utility costs will again appear to increase in order to meet this incréaese and demand
growth. However, savings from those measures that are still inrhir lifetime continue to
provide the utility and its ratepayers with benefits. These two countervailegsflan not be
disentangled within the Benefits Calculator. An alternative approach isumaghat program
participants will replace installed EE measures at the end of theid esehomic lifetime at
their own expense or at no additional expense because some fraction of the productsrhave be
integrated into building codes and appliance and equipment efficiency stanbfatiis case,
the economic benefits of the initial investment in the measures are continueds bupissible
to isolate the impact of the initial measures, which the utility can taket dnedit for, from

those that are replaced by the program participants. Under either approachnthal farealysis
of the utility’s actual reduction in its costs due to implementing an emdfigiency portfolio

will not line up with the forecasted avoided cost benefits because of these teffieicts. The
Benefits Calculator model would either under- or over-estimate the bewrddiise to the
California Standard Practice Manual perspective (CPUC 2301).

28 Administratively determined avoided energy and cépaosts are typically used to estimate resobereefits in
cost-effectiveness screening of EE programs anthé@ntive mechanisms that are linked to resoueceefits (e.g.,
Shared Net Benefits, Save-A-Watt). These resobecefits are effectively proxies for thetualsavings that the
utility and (and society) experiences from a returcin sales and peak demand from EE programs €eTtnes
different methods provides perspective on how ateurdministratively-determined avoided cost edésare
relative to an estimate of the utility’s actual iesked and realized dollar savings. Unfortunatelich a comparison
is not simple to accomplish, even for such a rofinancial model as the Benefits Calculator.

% This is an important consideration when compatiregachieved benefits to ratepayers and sharelsaldlative
to the forecasted net resource benefits.
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Figure 5. Flowchart for quantitative analysis of EE incentive nechanisms at prototypical utility

3.2 Prototypical Southwest Utility Characterization

For this analysis, we chose to characterize a prototypical utility fneraduthwestern region of
the United States. Many utilities in this region are currently expearig and forecasting a very
high level of growth, as the U.S. populace migrates to warmer and drier clinrates
situation, energy efficiency has the potential to become an increasmgbytant resource that
can help meet and mitigate projected load growth.

As shown in Figure 6, our prototypical southwest utility has first-year (28@&)al retail sales
of 25,000 GWh, an initial peak demand of ~5,700 MW, which produces a 50% load’factor.
Sales are forecasted to grow at a compound annual rate of 2.8% while peak deexpadtex
to expand at a slightly faster rate (2.9%). This forecast represents ome$sias-usual”
scenario if energy efficiency is not implemented (BAU No EE),

30 See Appendix A for more information on approacédi® develop the prototypical southwest utilitye Welied
heavily upon publicly available data (e.g., anmeglorts, 10-K, FERC Form 1, integrated resourcag)la
predominantly from Arizona Public Service and Nev&bwer.
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Figure 6. Forecasted retail sales, peak demand and load factor fprototypical Southwest utility:
Business-as-usual case

Initially, the prototypical utility’s generation fleet is assumed to be daedhlay coal (45%),

with 10% of its peak demand being met by its own renewable resources and 15% through its
natural gas assets, leaving fully 30% of its needs to be met through purchased’paseeve
customers’ growing demand, the utility’s base case resource acquis#iomgludes additional
base load generation (i.e., coal-fired generation), mid-merit plaatso@mbined-cycle natural
gas), peaking units (i.e., combustion turbines) as well as new investmentsangisission and
distribution system. Figure 7 shows how the resource requirement to meet peakl dbenges
over the analysis period. Because of the significant growth in new plant and T&D assets, fixed
and variable O&M expenses are expected to grow at an annual rate of 8.8%regatgagon-

fuel utility costs are expected to increase by 6.4% annually over the 2linyedorizon. Given
this load and resource base, the prototypical utility has an all-in averageatetaf 9.1 ¢/kWh

in 2008, which increased to 18.9 ¢/kWh by 2027 (see right axis of Figure 7).

31 The fuels explicitly indicated in Figure 3 represthe utility’s owned and operated generationtflé@urchased
power can be comprised of any fuel source; we asghat over time, purchased power is assumed ceethaf
renewable resources in order to meet an RPS rexqeine which is prevalent in the southwest.
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Figure 7. Resource mix and average retail rates for prototypal Southwest utility: Business-as-
usual No EE Case

The avoided peak and off-peak energy costs are determined to be 7.0 ¢/kWh and 4.1 ¢/kWh in
2008, respectively; these values change annually to reflect differences in thkopoirsupply-
side asset¥ The avoided cost of capacity is initially set equal to $80/kW-year, whichrisxg
for the annual carrying cost of a new natural gas combustion turbine, and is assgnogddt

an annual rate of 1.9% per year. In addition, the avoided cost of transmission and distributi
capacity has a first year value of $30/kW-year, which increasestd afrl.9%/year over the
analysis period® The utility is assumed to have the ability to fully pass through all fysireses
via a fuel adjustment charge and receives cost recovery for construction work irsprogre
(CWIP) through a rate rider. We further assume the utility’s capitaltsteurs split 50:50 to
debt and equity, where the cost of debt is 6.6% and the utility’s authorized return onisequity
10.75%. The prototypical utility is forecasting increases in costs in alttaspiats business and
utility costs are growing more rapidly than sales. Thus, between s#e ttas prototypical

utility experiences earnings erosion — it is unable to achieve its authB@Edand hence
earnings level, in non-rate case years. In our base case, we assuheettilitytfiles a rate
case every other year (using a current test year methodology). Ttyeisitilble to achieve 97%
of its authorized earnings (Figure 8), driven in part by these relatiwgydnt rate cases and its
performancé? We also show “unachieved earnings” which is the erosion in utility earnings
compared to authorized levels (i.e., 10.75% ROE).

32 Our definition of the peak period correspondsh®standard 16-hour window used in most forwardteée
market contracts.

% For energy efficiency, the appropriate valuesse for estimating the avoided cost of transmisaih
distribution capacity are very location-specifithe benefits of deferring T&D capacity are only iesed if the
savings from energy efficiency programs are tadyated occur in areas where additional T&D investncan be
avoided. For this reason, we de-rated the avolddd capacity benefits by 50% on the assumption twdtall
implemented energy efficiency measures are iniocathat can help defer future investments infi&® system.
3 This frequency of general rate case filings iswithout precedent. Arizona Public Service hasdfitate cases in
three of the last five years (i.e., 2004, 2006 20@8).
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Figure 8. Annual after-tax earnings of prototypical Southwest tility: Business-as-usual No EE case

The regulatory commission that oversees the utility is considering #teefsenergy efficiency
savings goals over a ten-year period starting in 2008 (see Table 1):

1. Moderate EE Portfolio: To achieve a 0.5%/year incremental reduction in annual
retail sales within two years of starting and maintain this level ofnimengal energy
savings each year for the next 8 years. This portfolio of energy effjicmograms
has a weighted-average measure lifetime of 11 years, and produceatetoted |
savings of 14,931 GWh and a maximum reduction of peak demand equal to 226 MW
when implemented over a ten year period. The total resource costs for tlaansrog
included in the Moderate EE portfolio are 2.6 ¢/lifetime kWh in 2008, and are
assumed to increase at 1.9% per year theréeafter.

2. Significant EE Portfolio: To achieve a 1.0%/year incremental reduction in annual
retail sales within three years of starting and maintain this level mental energy
savings each year for the next 7 years. This portfolio of energy effjicmograms
also has a weighted measure lifetime of 11 years, and produces a tota lifeti
savings of 27,761 GWh and a maximum reduction of peak demand equal to 421 MW
when implemented over a ten year period. The total resource costs for tlaensrogr
included in the Significant EE portfolio are 3.0 ¢/lifetime kwh in 2008, and are
assumed to increase at 1.9% per year thereafter.

3. Aqggressive EE Portfolio To achieve a 2.0%/year incremental reduction in annual
retail sales within five years of starting and maintain this level oémental energy

% At the end of the measure’s useful lifetime, iagsumed that the participant will replace the mmesais order to
maintain the level of savings. Moreover; we asstimé80% of the current EE portfolio is compriggdneasures
that will be included in appliance and equipmefitefncy standards or building codes over the d€xi5 years.
Thus, in estimating future resource costs, we asshat there is no incremental measure cost borniech
participant to maintain the same level of energy @@mand savings for this 80% of the portfolio.e Temaining
20% will be replaced by the participant at inflatiadjusted total measure costs at the time suckuresreach the
end of their lifetime.

19



Energy Efficiency Incentives Analysis

savings each year for the next 5 years. With a weighted measureditdtirt years,

this portfolio of programs produces total lifetime savings of 49,021GWh and a
maximum reduction of peak demand equal to 743 MW when implemented over a ten
year period. The total resource costs for the programs included in the AggEeissi
portfolio are 4.0 ¢/lifetime kWh in 2008, and are assumed to increase at 1.9% a year
annually thereatfter.

Table 1. Key features and impacts of alternative energy effency portfolios

Ratio of Lifetime Impacts
Energy
Savings to
Target % Peak Off- Peak Resource
Reduction Ramp Demand Peak Peak Demand Costs
Energy in Incr. Up Savings  Measure Period Period Savings (¢/
Efficiency Retalil Period (MWh per Lifetime Savings Savings (Max Lifetime
Portfolio Sales  (Years) MW) (Years) (GWh) (GWh) MW) kwWh)
Moderate 0.5%/Year 2 6,000 11 10,452 4,479 226 2.6
Significant 1.0%/Year 3 6,000 11 19,433 8,328 421 3.0
Aggressive 2.0%l/Year 5 6,000 11 34,314 14,706 743 4.0

We assume that approximately 70% of the savings occur in the peak energy period from
measures installed as part of the set of EE progtarmsestimating the peak demand impacts of
the various EE portfolios, we assume that the ratio of energy to peak demand sa60G§s i
MWh of savings to achieve a one MW reduction in peak demand.

The impacts of the program on the utility’s retail energy sales foremmadtgeak demand levels
are graphically displayed in Figure 9 for 2012, when all programs ayedntiped up, and for
2017, when all EE programs have been fully implemented by the utility. Savings from
implementing the Aggressive EE Portfolio offsets over 60% of growth in ratad sn 2017, and
nearly 45% of the growth in peak demand.

% See Appendix A for a more detailed descriptiothefdevelopment of alternative energy efficiencytiotios. We
defined the peak period to include a standard 16 time window used in wholesale power forward netske.g. 8
AM -10 PM weekdays). Given this lengthy peak peyie0% of the savings are assumed to occur dunimg t
weekday peak period, with 30% of the savings ogegrin the off-peak hours.

20



Energy Efficiency Incentives Analysis

70%

Mod. EE

60%

50%

40%

(%)

30%

20%

10%

0%

2012 (5 Yr.) 2017 (10 Yr.) 2012 (5 Yr.) 2017 (10 Yr.)

EE Savings as % of Forecasted Growth

Retail Sales Peak Demand

Figure 9. Energy savings from EE portfolios as percent of prototyipal Southwest utility forecasted
load growth

The implementation of energy efficiency has multiple and sometimes coulgrirapacts on

the utility’s cost of service (i.e., revenue requirement). On the one hand, thewdililibcur

program administration and measure incentive costs between 2008 and 2017 that are expensed in
the year that EE measures are installed, thereby increasing ittyss#itnual cost of service.

However, the reduced level of retail sales also results in lower fuel acligged power budgets

and deferred investment in the local distribution system and additional generatioitycapa

Depending upon the regulatory mechanisms in place, these cost savings frgyreéfi@ency

are either retained by the utility or passed through to ratepayers. iStenes of a Fuel
Adjustment Clause (FAC) results in the cost savings from reduced fuel athped power
budgets flowing to ratepayers in a timely fashion. The utility’s ghiitcollect Construction
Work In Progress (CWIP) allows it to increase retail rates ae magital expenditures (e.g., new
generation facilities) are incurred. Conversely, if these capiteraditures are deferred due to
reduced peak demand and retail sales levels from energy efficibasg,cost savings are also
captured by ratepayers in the current time period as such large capaatigures are pushed
into the future. Maintenance and upgrades to the local distribution system arekemderta
without explicit cost recovery through some balancing account mechanism,thate budgets
must be covered as part of collected revenue. To the degree these T&Dexqunditure
budgets exceed those set during the last rate case, the utility will loosg omaihese activities
until the next GRC is filed. However, if the utility incurs fewer expensesithmaudgeted for in
the last rate case, the cost savings are retained by the utility untilrecstit files the next rate
case with these lower capital expenditure budgets. In aggregate oveeiiye year time
horizon, total achieved utility cost savings from energy efficiencgeametween $1.23 to $3.07
billion for the Moderate and Aggressive EE portfolios, respectively (Figurevhilg the bulk

of these benefits are captured by customers (between 77% and 90%).
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Figure 10. Prototypical Southwest utility and ratepayer share of ¢t savings from energy efficiency
compared to Business-as-usual No EE case

The combined effect of these various elements on the utility cost of sersidesrin retail rates
changing considerably as ever more aggressive EE savings goals evedahihe first 10
years of program implementation. However, once all the EE measurestatied, retail rates
deviate minimally as these EE measures produce savings over their ecofedimie and are
replaced at owners’ expense (Figure 11). This trend is easiest to observiodksnat the retail
rates associated with the Aggressive EE portfolio. To achieve this deep lex@hgfsthe
utility must expend a considerable amount of money in the first 10 years, whieasesretail
rates somewhat between 2008 and 2017 relative to the BAU No EE level (e.g., pyLnearl
¢/kWh in 2014). Yet, once these EE measures are installed, retail rates diffey ey}
mills/kWh between 2018 and 2027 relative to the BAU No EE level. The deferral value of
generation assets is also illustrated in Figure 11. In 2012, the prototyditaplans to bring a
551 MW combined-cycle gas turbine plant on line in the business-as-usual No E€acasey
retail rates to jump by 1.1 ¢/kWh from 2011 levels. With the implementation of energy
efficiency, this plant is deferred by one year, causing rates to only nsedreb and 8
mills/lkWh from 2011 to 2012, for the Moderate and Aggressive EE portfolios respectively.
Once the new CCGT plant comes on line in 2013, the date of service now that enegycgffic
has pushed back the need, retail rates increase by only 8 mills/lkwWh from 2012 to 2013,
illustrating how the utility’s cost savings from reduced fuel and purchasedr budgets as well
as T&D capital expenditure budgets mitigates somewhat the impact ofgheatidition to rate
base.
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Figure 11. Comparison of retail rates in “business-as-usual” No [E case vs. energy efficiency
scenarios

3.3 Overview of Shareholder Incentive and Decoupling Mechanisms

The state regulatory commission for our prototypical southwest is comgjdeveral policy and
ratemaking options to help the utility overcome disincentives to aggrespivalye energy
efficiency®’ One option is to decouple the utility’s sales from its revenue, thereby tinijigae
potential for lost profit from any under-recovery of fixed costs through a ieduntretail sales
between rate cases.

We chose to focus on the revenue-per-customer decoupling mechanism (see section 2.2.2.3).
The actual allowed revenue collected by the utility is the produbtiecdverage revenue
requirement per customer at the time of the last rate case and the cuméet of customers

being served. The total revenue collected by the utility will change as tHeenoifrcustomers

being served changes. A balancing account is used to ensure that ratepagiéneradebited or
credited for under- or over-collection of the authorized revenue requirement.

A second option is a financial incentive that rewards the utility for suctigsschieving or
exceeding electricity and/or peak demand reduction savings téogéteir energy efficiency
portfolio. We focus on five different shareholder incentives and present a congarsatlysis
of their impacts on various stakeholders (see section 2.2.3 for conceptual aesofipaich

37 See section 2.2 for a more detailed, conceptsalidsion of the options available to regulatorswzant to align
utility business interests with state policy objees.
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incentive mechanism). The first three incentive mechanisms have atieatiymplemented at
a number of utilities over the last two decades. The last two incentive msukahave been
proposed by Duke Energy and are more comprehensive in nature, combining seeseeatdiff
objectives into a single mechanism. These are specifitally:

1. Performance Target The utility receives an additional 10% of program
administration and measure incentive costs for achieving program perfornoatee g
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 first five years of the installed measuietghnle and is
granted the authority to increase its authorized ROE (10.75%) for such investment
by 500 basis points.

3. Shared Net Benefits The utility retains 15% of the present value of the net benefits
from the portfolio of energy efficiency programs. Program costs gulecity
recovered through a rider.

4. Save-a-Watt NC The utility capitalizes 90% of the present value of generation costs
avoided over the lifetime of the installed measures. This mechanism serves as a
financial incentive for the utility to vigorously attain savings goals, but alge
cover program costs and any associated lost earnings from reduced sales’Volume

5. Save-a-Watt OH The utility retains 50% of the present value of the gross benefits
from the portfolio of energy efficiency programs. Program costs aredovased by
this payment. In addition, there is an explicit additional “lost revenue” component
that allows the utility to recover the first three-years of savings &ach year’s
implemented measures or up until the time of the next rate case, whichever comes
first, valued at the then existing average retail rate (excluding*fuel

3.4 Base Case Results

We present results that show the financial effects of alternativeyeekfiency portfolios on
the utility’s bottom line earnings and return on equity, customer bills andnagtzsl and total
resource benefits to the electric system. Our analysis framewank@sshat a regulatory
commission wants to better understand the implications for shareholders andugtbomers of

% For each incentive mechanism, the utility’s expdatarnings are represented on an after-tax bakiss,
ratepayers are obliged to pay an incentive mechatughe utility that is grossed-up for the assuid&® tax
liability faced by the utility (e.g., local, stadéend federal government taxes).

39 Duke Energy Carolina originally proposed Save-AttitaMay 2007 to the North Carolina Utility Comraisn.
Since then, they have filed it in South Caroliffrogram costs are not explicitly recovered, butaathe Save-a-
Watt incentive is intended to compensate the yftitit them. In addition, this mechanism covers msg of profit
due to a reduction in sales. Thus, we do not densmplementing a decoupling mechanism in additioBave-a-
Watt (NC). See Appendix C for more detailed desmipof how Save-A-Watt (NC) was modeled in the 8fs
Calculator.

“0Duke Energy Ohio filed their revised Save-A-Watigosal in Ohio on July 31, 2008, after settlingaosimilar
version of the Save-a-Watt design with the Indi@fice of Utility Consumer Counselor (IOUCC). Prag costs
continue to be recovered as part of the incentigehanism; any lost revenue associated with theessta
implementation of energy efficiency and demand easp is directly accounted for and recovered separate
component of the mechanism. Duke Energy also agcead earnings cap on the contribution made byntentive
mechanism, absent any impact of the lost revenogooent. Thus, we do not consider a decoupling ar@sm
because there is already a provision to recovedfoosts. See Appendix D for more detailed desenmf how the
Save-A-Watt (OH) mechanism was modeled in the Ben€Rlculator.

24



Energy Efficiency Incentives Analysis

directing the utility to implement a portfolio of energy efficiencygyeons under several
options: (1) without any supporting policies (e.g., implementing neither a detpupii a
shareholder incentive mechanism), (2) offering only a revenue-per-arsti@eroupling
mechanism, (3) offering only a shareholder incentive mechanism that deegphatly include
a lost margin recovery component (i.e., Performance Target, Cost Capitaliand Shared Net
Benefits), or (4) alternatively combining a lost margin recoveryfdeiing mechanism with a
shareholder incentive either explicitly or implicitly. The first thogtions could be likened to
an “a la carte” menu where the regulator has the ability to pick and choosemdtbanisms to
adopt or consider. The fourth option utilizes a comprehensive approach that bundles the
potential policy options together.

We assume that the prototypical utility will achieve the energy dfifigisavings goals in each
EE portfolio regardless of the incentives offered. Thus, our analysis does restsaiddues
related to the utility’s preference for or differential response t@warincentive and/or
decoupling mechanisms (e.g., the degree to which each incentive mechanism wtotdtera
utility to increase energy efficiency programs). We also do not anpbteatial non-financial
motivators of utility behavior such as regulatory commission orders, |leggstaials codified
into law, customer satisfaction, or a perceived competitive threat if Effgong were
administered by a non-utility entity.

3.4.1 Effect of a Revenue-per-Customer Decoupling Mechanism

In Figure 12, we see that our prototypical utility earns about $100M less tlzauthitgized
earnings over a 10 year period because costs are growing fastexvdames from sales. As the
utility implements various energy efficiency portfolios, the savingsaedales between rate
cases, which increase the under-recovery of fixed costs (reflecteshiiergunachieved earnings
shown in Figure 12). For example, with the Aggressive EE portfolio, the ®IRQE drops by
12 basis points relative to the “business-as-usual’ (BAU) No EE case anthieuet’ earnings
increase by ~$30M over the 10 year period (Figure“1@)plementing a revenue-per-customer
(RPC) decoupling mechanism when EE is instituted helps to mitigate the erogierutrlity’s
authorized earnings. The RPC decoupling mechanism allows the utility to getoszyo the
“business as usual (BAU)” No EE case in terms of ROE (10.42%) across alEf&ngortfolios,
which means that the utility should be financially indifferent to EE portfolio@nobus sizes
(see Figure 12¥

“1 The return on equity metric that is reported tigtmaut this document is calculated as a presene\afithe 20-
year stream of earnings divided by the presentevafuhe 20-year stream of outstanding equityedsence, this is
a weighted average representation that takes atouat the time value of money, and thus should bwre
applicable metric.

“*2With costs still growing faster annually than thember of customers, the revenue-per-customer géngu
mechanism is unable to collect enough from eactomer between rate cases to allow the utility toiee its
authorized ROE. We have assumed that the saleghgrate is equal to the customer growth rate; itigsins that
electricity use per customer is neither increasiogdecreasing over time. The consequence o&fssmption is
that when a revenue-per-customer decoupling mesimaisi applied, the growth in collected revenue benwate
cases is the same as the growth in collected revirat occurs in the “business-as-usual” No EE.c&een the
frequency of rate cases, the application of the B@¢&bupling mechanism when EE is implemented resulihe
utility achieving the same ROE as when no enerfjgieficy was undertaken.
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Figure 12. Effect of decoupling on earnings and ROE

3.4.2 Separate Application of Decoupling and Shareholder Incentive Mechanisms

The prototypical southwest utility experiences an $80M to $117M reduction in eawtiegs
various EE portfolios are implemented (Figure 13) and up to a 12 basis point reducson in it
achieved ROE?® Recall that our prototypical utility has a twenty-year present valupdPV
after-tax earnings equal to roughly $3.3B and achieves an ROE of 10.43% (on a PVibiasis).
useful to examine the impact of decoupling or various shareholder incentive rsethani both
earnings (Figure 13) for various EE portfolios as the results iltestraimportant tension for
utility shareholders/managers and a key issue for regulators.

If a Moderate EE portfolio is implemented, the utility sees achievetings drop between
$19MM to $70MM compared to the BAU No EE case, depending if a Shared Net Bemefit
RPC decoupling mechanism is implemented (see Figure 13). However, itlys RIDE is
comparable to the BAU No EE case with decoupling and actually increadésiagis points
with a Shared Net Benefits mechanism.

If the Significant EE portfolio is implemented, a utility would still not izabositive earnings
opportunities with any of these mechanisms except Shared Net Beneftaredno the BAU
No EE case. However, if we focus on ROE, then the overall picture looks differess ac
wider range of incentive mechanisms. The Performance Target and thd SbaRenefits

“3 Energy efficiency programs reduce earnings an@id®OE because they defer the need for future imesss in
transmission, distribution and generation plant ttherwise would have generated additional eamfogthe
utility. Moreover, because program costs are eseénthe utility’s investment in energy efficiersyes not offer
an opportunity to earn a return for sharehold@&scause the utility needs to raise less capitdl witarge energy
efficiency portfolio due to the deferral of futurevestments, the necessary contribution to earrfiogs a
shareholder incentive mechanism for energy effiydn typically much less than the contributioreirnings of
these foregone capital investments.
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mechanisms each have a positive impact on the utility’s ROE as it inclsaéesd 26 basis
points, respectively. In contrast, the Cost Capitalization mechanism redpaingdity to issue
additional equity, thus the improvement in the utility’s ROE is only comparalteat achieved
without any energy efficiency (i.e., BAU No EE case).

If the utility implements the Aggressive EE portfolio, after-tax easnohgcrease by $86M with a
RPC decoupling mechanism while earnings decrease by ~$2 to 38MM with a CoaliL2dioih
and a Performance Target incentive mechanism respectively. As withgthicant EE

portfolio, the Shared Net Benefits mechanism is the lone one to provide a positiseampnt

in earnings, relative to the BAU No EE level (i.e., $12MM). Similarly, thigyis ROE

increases the most under our Shared Net Benefits approach (by 31 basisRGIEt8)creases
by about 15 basis points under Performance Target, and by 1 basis point under Cost
Capitalization.
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Change in Achieved After-Tax Earnings from BAU No EE ($MM, PV)
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Figure 13. After-tax earnings and return on equity (ROE): Impactof energy efficiency portfolios,
decoupling and shareholder incentives

From ratepayers’ perspective, customers are interested in the magnitiltisanfings from
energy efficiency relative to the costs required to implement programs amdiglatate impacts.
If the utility implements one of the energy efficiency portfolios (i.e., Mageignificant and
Aggressive), aggregate bill savings for all customers are $1.1B, $1.69B, and $&p&&ively
if neither a decoupling nor shareholder incentive mechanism is provided to tlygsg#itFigure
14). Customer bill savings are reduced somewhat (at most by $99M to 208M) dfugliteg or
shareholder incentive mechanism is implemented. Ratepayer bill savingshentteee
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shareholder incentive mechanisms are still at least 90% of the |&eved if no financial
benefit is provided to the utility.

The three EE portfolios have a modest effect on 20-year average tetgilimgpacts vary among
the three EE portfolios. If the utility implements the Moderate EE portfolioe tkeeither a

small decrease in 20-year average retail rates (0.1 mill/lkWwh) witbcuplkéng mechanism or a
small increase (0.2 mills/lkWh or less) over the planning horizon with aie ahtareholder
incentive mechanisms. If the utility implements the Significant EEgurtalong with one of

the incentive mechanisms, average retail rates increase by 1.0-1/KWiillgver the 20-year
period compared to the Business-As-Usual (BAU) No EE case. If the utilifgments the
Aggressive EE portfolio in conjunction with an incentive mechanism or decoupling, average
retail rates are 3.6-4.2 mills’/lkWh higher over the 20 year period comparaeésan the BAU

No EE case (Figure 14).
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Figure 15. Retail rates: Impact of energy efficiency portfoliosdecoupling and shareholder
incentives

The utility’s cost of service savings, which translates into customer bifigeand retail rate
impacts, can be disaggregated into several cost components: costs rejatestation,
transmission and distribution-related costs, and EE program costs (see Figured Bulk of
the reduction in the utility’s cost of service due to energy efficiencyesdnom reduced
generation-related expenses (i.e., which range from 1.0B under the Mdelerstenario to
$2.8B in the Aggressive EE scenario). The T&D-related cost savingslatigely small
(~$250M) and do not change much among the three EE portfolios, in part because of our
modeling assumption that energy efficiency programs only have a linhidégt B0 defer T&D
investments. Figure 17 also shows the change in retail rate components with veergys e
efficiency portfolios compared to the BAU No EE case. Retail ratesiasstevith generation
costs decrease, but are offset somewhat by the increase in rates toereoygefficiency
program costs. Rates associated with transmission and distribution-reldasedlsmincrease for
the three EE portfolios because T&D costs must be recovered over a redesdrhsa and
because T&D cost savings from energy efficiency are less thandietiosn in consumption
associated with energy efficiency. The net impact of these chandpesvarious rate
components results in a modest increase in the all-in retail rate (from3ZLrtolls/kwWh) if the
utility implements various EE portfolios and recovers its revenue requitéfe

“4We portray an all-in retail rate where the entereenue requirement is collected through volumetniarges. For
this reason, the change in retail rates is a fanaif how the revenue requirement is reduced veldd the
reduction in retail sales. If the revenue requianhis falling at a slower rate than sales are pirap retail rates
must increase for the utility to successfully colliis authorized revenue requirement at that lef’e¢tail sales.
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Change in Utility Cost of Service from Change in Avg. Retail Rate from BAU
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Figure 16. Decomposition of the change in utility’s cost of sgce and retail rates due to energy
efficiency

In reviewing energy efficiency incentive mechanism proposals, a regukgency also needs to
be cognizant of their potential impact on the overall level of EE program costseapiebposed
allocation of net resource benefits between ratepayers and utility shareh@ders
stakeholders may assess and compare the utility’s proposed earning opportugipregtam
costs and raise the following issues: (1) what is a fair return on investméme iaility as
administrator and (2) what is the potential impact of the additional earnings ®amdteills?
Regulatory agencies and stakeholders will also assess whether a prapeséda mechanism
provides customers with an appropriate and fair share of the net resources iemafi
implementing an EE portfolio. In Table 2, we show the three incentive mechanigrassed in
terms of the shareholder incentive as a percent of program cost and ratbpesgef set
resource benefits for the three EE portfolios. We would highlight the followingises

First, as designed, the majority of incentive mechanisms provide most of the neteesour
benefits to ratepayers. The ratepayer share of net benefitisgetglhigh (76-94%) for our
Performance Target, Cost Capitalization, and Shared Net Benefits mechadisrmany of the
EE portfolios.

Second, as designed, the Performance Target and Cost Capitalization mechamissent a
moderate share of total program costs (~15-16%). Incentive levels agat péngrogram costs
remain constant across all three EE portfolios because the earnings hegidiredtly to
program costs.

Third, in contrast, for Shared Net Benefits, incentive levels as a pergamoigpdm costs

decrease if the utility implements EE portfolios with higher savinglsgdde Shared Net
Benefits incentive would represent about 26% of program costs if the Aggressivetiekopor
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was implemented but a much higher share of program costs (49-61%) if the Siymaifida
Moderate portfolios were implemented.

Table 2. Metrics used to assess the cost and fairness of utilityaséholder incentives

Pre-Tax Incentive as % of Ratepayer Share of Net
Program Cost Benefits
Incentive Mechanism Mod. EE Sig. EE Agg. EE Mod. EE Sig. EE Agg. EE
Performance Target 16% 16% 16% 94% 92% 85%
Cost Capitalization 15% 15% 15% 94% 93% 86%
Shared Net Benefits 61% 49% 26% 76% 76% 76%

3.4.3 Effects of Jointly Offering a Lost Revenue and Shareholder Incentive
Mechanism

It is also possible to combine mechanisms that address both “lost revenuelsbgmade the
utility with an opportunity for additional earnings for implementing an EEq@arteffectively.
In this section, we explore the impacts on earnings, customer bills and rates, r@asdunee
benefits if a Performance Target, Cost Capitalization or Shared NefiBeshareholder
incentive is implemented in conjunction with an RPC decoupling mechanism or talsynaf
one of the Save-a-Watt approaches proposed by Duke Energy (i.e., Save-a-WaBdVE-ar
Watt OH) is implemented.

As noted earlier, it is important to examine the combined impact of decoupling and various
shareholder incentive mechanisms on both earnings and ROE for various EE portfibleos as
results illustrate an important tension for utility shareholders/managdra key issue for
regulators.

In Figure 17, we show the after-tax earnings of the prototypical utilitytbee20-year planning
horizon under various cases: Business-As Usual (BAU) case with no enecggneffiand the
three EE portfolios implemented under various incentive mechanisms. In showimtaaft
earnings, the stacked bars allow us to distinguish between the utility’s bealseflearnings that
are linked to generation and T&D assets, earnings that are driven by effeigncy
investments, and earnings that result from a “lost revenue” or decoupling mechanism and
compensate the utility for under-recovery of fixed costs due to reduced satesrfergy
efficiency. We would highlight several key results.

First, under all three EE cases, Save-A-Watt (NC) as proposed by Dukm&arovides the
prototypical utility with significantly higher earnings and ROE than any obther approaches

that combine decoupling and a shareholder incentive mechanism. For example, \Batte-A-

(NC) increases earnings between $215 and $602 million and ROE by 93 to 227 basis points for
the Moderate and Aggressive EE portfolios respectively compared to the BAU basEEThe
increase in ROE provided to the utility by a Save-A-Watt mechanism is y@da 10 times

higher than any other combined decoupling/incentive mechanism. The Savé-fOWha)
mechanism is much less lucrative to shareholders than Save-A-Watt (NC) angpsiightly

lower returns than a combined Shared Net Benefits and decoupling mechathem

prototypical utility had implemented a Save-A-Watt (OH) mechanisrRQ@E would increase
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by 33 basis points in the Aggressive EE case as compared to the combined h&weuekits
and decoupling mechanism which increases ROE by 42 basis points.

Second, thearningsof the prototypical utility generally increase if it implements then@ant

and Aggressive EE portfolios and has both a decoupling and shareholder incentive mechanism
compared to the BAU No EE case (see Figure 17). If the utility ingiésrthe Moderate EE
portfolio, utility earningsare still somewhat lower for all incentive mechanisms compared to the
BAU NO EE case except for Shared Net Benefits and Save-A-Watt (NC)

Third, the utility’sROEimproves if it implements any of the EE portfolios and has both a
decoupling and shareholder incentive mechanism compared to the BAU No EE gase 1B).
It is worth noting that, for any EE portfolio, the Cost Capitalization mechragenerally
provides the utility with the smallest increase in ROE compared to otheriugcer@chanisms
because the utility must issue additional equity to cover the capitatizstprogram costs
(Figure 18).

Fourth, the lost margin recovery component of the Save-A-Watt (OH) mecheoigributes
somewhat more to earnings than does the RPC decoupling mechanism when appiedifointl
a shareholder incentive mechanism. For example, if the utility implenmenésygressive EE
portfolio, 35% of the earnings contribution comes from the Save-A-Watt (OH) &rgimm
recovery component, rather than the shareholder incentive. In contrast, the RPC decoupling
mechanism provides about 22-29% of the earnings that arise from Aggressive éicegge
portfolio investments for the other three incentive mechanisms (e.qg., Perferirenget, Cost
Capitalization, and Shared Net Benefits). It is worth noting that if thelietveeen rate cases
was longer such that our prototypical southwest utility was able to fully rettoeeryear’s
worth of lost margins, then that component of the Save-a-Watt (OH) incentivvanigo would
have contributed at least 50% more towards after-tax earnings than werandyshowing in
the Aggressive EE case.
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Figure 17. After-tax earnings: Combined effect of fixed costecovery and shareholder incentive
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Figure 18. Return on equity (ROE): Combined effect of fixedost recovery and shareholder
incentive mechanisms

In Figure 19, we show ratepayers bills under the BAU No EE case and three ©Eqgsortf
implemented with a combined fixed cost recovery and shareholder incentive mexshaves

the 20-year planning horizon. Under the BAU No EE case, the present value of cuslisiser
$36.7B over the planning horizon; ratepayer bills range between ~$34.3 and ~$35.6 billion for
the various EE portfolio cases (Figure 19), which equates to a savings ofyrglidgis to $2.4B.
Not surprisingly, the incentive mechanisms that provide the lowest additionalg=saimiatility
shareholders (e.g. Performance Target/RPC decoupling) produce thebdrgasings to
ratepayers (assuming of course that the utility achieves the samefleagings under each
incentive mechanism). The Performance Target incentive costs ratefage $53, and $128
million for the Moderate, Significant and Aggressive EE portfolios respegtmgiile the
decoupling mechanism contributes an additional $16, $28 and $51 million respectively. At the
other extreme, with Save-A-Watt (NC), the prototypical utility stihiages positive bill savings
under the three EE portfolios although the utility’s additional earnings for thee B gortfolios
cost ratepayers between $476MM to $1.16B.

In Figure 20, we show the impact of decoupling plus incentive mechanisms or the proposed
Save-A-Watt mechanisms on the average retail rates of the prototyjiicabver the 20 year
period. Depending on the EE portfolio, average retail rates are about 1-6 mills/ghiéh dwver
the 20 year period compared to the BAU No EE case for all incentive meckanisept Save-
a-Watt NC, where rates are 9 mills’lkWh higher in the Aggressive EE poitfoagure 20). The
contribution of decoupling to rates is fairly small (and constant) acrossrdeeEE portfolios, as
is the contribution of the lost margin component in Duke’s Save-a-Watt (OH) meuohahie
shareholder incentive raises rates more as the aggressiveness of theBiaped goals
increases. This can most easily be observed by looking at the Save{@G)ateries of bars,
where the contribution of the net shareholder incentive grows substantidily lasel of savings
increases.
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Figure 20. Average retail rates: Combined effect of fixedast recovery and shareholder incentive
mechanisms

State regulators (and other parties) are also interested in assessouwetat Isenefits and
impacts of implementing these EE portfolios. Total resource benefits fromrtbas/&E
portfolios significantly exceed resource costs for all shareholder inesrexcept Save-A-Watt
(NC).** The Moderate EE portfolio provides total resource benefits of $672 milliore tieil

It is important to note the distinction in the &rperiod used to produce the different reportedioset Thus far,
all utility, shareholder and ratepayer metrics hased a 20-year time horizon. When assessingthkresource
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Significant and Aggressive EE portfolios provide the utility with $1.22 billion and $2.06rbill
of resource benefits respectively, compared to the BAU No EE case (Eljdferhe total
resource costs of the three EE portfolios vary by portfolio and with the magnituude of t
shareholder incentive provided to the utififyWe subtract resource costs from total resource
benefits to calculateetresource benefits.

Net resource benefits are in the ~$310-380 million range if the protatypility implements
the Moderate EE portfolio and increase to ~$510-620M for the Significant EE portfolio and
~$653-740M for the Aggressive EE portfolio for all incentive mechanisms exceptersSa
Watt (NC) (see Figure 21). Save-a-Watt (NC) costs so much relatikie tesource benefits it
generates that the portfolio of EE programs produce negative net resourdes liesteget larger
as the EE savings goals grow (e.g. -$67 million for the Moderate EE portfoli$20@ million
for the Aggressive EE portfolio). Save-A-Watt (NC) provides negative netinas benefits in
part because of our assumption that customers pay for 50% of incremental roestsurérom a
societal perspective, it is very difficult for Save-A-Watt (NC) to provider@source benefits,
because, as proposed, it provides the prototypical utility with 90% of the avoidedreefitshe
its revenue requirement plus our assumed customer cost contribution.

benefits and costs directly attributable to a midfof EE programs implemented by the utilityistcommon to
look over the measure lifetime, not over some pirdd planning horizon. We use this convention eejbrt and
calculate resource benefits metric for the fullyElr measure lifetime. For example, we assumethigiortfolio
of EE measures installed in 2008 produce resowgneftis in the 2008 — 2018 period. Similarly, theource
benefits for EE programs implemented in 2009 predesource benefits for their 11 year measureniteli.e.,
2009 — 2019). The pattern continues through thieylear of EE programs, which are implemented ih72énd
whose effects are captured through 2027. We almmasthat customers replace measures at the eheliofiseful
lifetime with measures of comparable efficiencyl{er because they are required by standards @oanmamon
practice).

*6 Resource benefits are comprised of three avoidetiaategories: energy, generation capacity, amsinission &
distribution capacity. All three are estimatednfravoided cost forecasts strictly over the inififetime of the
installed measures (see section 3.2). Althoughrenmiental externality benefits (e.g., reduced N&Rx, and
particulates) may be included as resource berfedits a societal perspective, we took a conservatpgroach and
excluded them. Had these environmental externaliteen included, total resource benefits would lirereased
by less than 10% using the default monetized eonissbst levels in the NAPEE Benefits Calculator.eh
assessing the utility’s actual reduction in itsenewre requirement (i.e. actual savings) as repantétjure 14, we
chose to include these environmental benefits lmctuthe degree that energy efficiency can reti@e, SOX,
and other environmental hazards, the utility’s emwnental compliance budgets will be reduced aaddlsavings
are likely to be passed on to customers at thenaéxicase.

*”We include shareholder incentives in calculatiespurce costs assuming that the utility would meeh
undertaken the portfolio of EE measures withoutsth@reholder incentive. However, we do not inclidecosts
associated with an explicit and separate decoupfiaghanism (e.g., the RPC decoupling mechanismipsbr
revenue recovery mechanism (e.g., as in Save-a{@Hi)) in estimating Net Resource Benefits. Bothesa-Watt
mechanisms integrate directly or indirectly theonagry of fixed costs; and thus we have chosendludte in the
resource costs the total cost (i.e., revenue reoquent) of the mechanism.

35



Energy Efficiency Incentives Analysis

S $24

O $20

[a] i

@ $1.6

0K = =

3 $04 |_ o mw = = =

& &

T $0.4)

g & | BlBoE B & | BZnE B & | EZ.E (B
IS Sp BSEE |3 S5 BEE3 B Sg . 5222 _|3

EDo NS 2al aCBR gl e = ED o N0 5T G0
. - o“ocuc(sﬂ)cuom o‘UOcUmCDcDOGJ omommwmom
M easure lifetime = = o m|> =1 = el e e > < Gl B e e >
without replacement ) Qi © © o) o © © o QN © ©
a 3] n 0 o S D K T 0 0
** Costs areinclusive
of share-holder Mod. EE Agg EE
incentives, where
applicable. . .
H Cost Benefits M Net Benefits

Figure 21. Total resource benefits and costs of alternative ergy efficiency portfolios

For regulators, the joint application of mechanisms that address “lost revamdgsdsitive
financial incentives requires an assessment of equity and fairness ssstieas the share of net
resource benefits provided to customers vs. shareholders and whether a shareleokiles inc
and decoupling mechanism provide a fair return on investment to the utility.blie Jave

show the five incentive mechanisms expressed in terms of the combined cosbsf thednue
recovery and shareholder incentive mechanisms as a percent of program costpayerahare
of net resource benefits for the three EE portfolios. We would highlight the folloesngs.

First, as noted above, the cost of the decoupling mechanism is relatively sroatiparison to
the incentive payment produced under the Performance Target, Shared Net Badafitst
Capitalization mechanisms. So when combined together, the cost to ratepayeth e
incentive mechanisms plus decoupling, is 6 to 10 percentage points higherded@es
percent of total program budgets), than if the shareholder incentive mecharesen
implemented in isolation (see Table 2 to compare). In addition, the joint ajgpiioht
decoupling and any of the three incentive mechanisms reduces ratepages sfanet resource
benefits by less than 6 percentage points compared to when the incentive mechamisnhy
implemented (see Table 2 to compare).

Second, the Save-A-Watt (NC) mechanisms, as designed, would provide an egpporgsnity
for the utility that represents a very high share of program costs. For exémepieechanism’s
revenue requirement exceeds program costs by 46% to 192%.

Third, the ratepayer share of net benefits is relatively high (70-90%ufdPerformance Target,
Cost Capitalization, Shared Net Benefits and Save-A-Watt (OH) mechanthen any of the EE
portfolios. In contrast, the Save-a-Watt (NC) mechanism provides all aktlresource benefits,
and then some, to shareholders given the proposed design of Save-a-Watt (N@iity.e
receives 90% of avoided cost benefits) and our assumptions about customer cositicontor
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energy efficiency measurés.

Table 3. Metrics used to assess the cost and fairness of jojrithplementing decoupling and utility
shareholder incentives

Pre-Tax Incentive as % of Ratepayer Share of Net
Program Cost Benefits
Incentive Mechanism Mod. EE Sig. EE Agg. EE Mod. EE Sig. EE Agg. EE

Performance Target 26% 25% 23% 90% 88% 79%
Cost Capitalization 24% 23% 21% 90% 89% 80%
Shared Net Benefits 70% 58% 33% 72% 72% 70%
Save-a-Watt OH 44% 39% 27% 83% 81% 75%
Save-a-Watt NC 292% 251% 146% -16% -23% -35%

3.5 Designing Shareholder Incentives to achieve and balance specific pyplgoals

Thus far, we have set the earnings basis for each of the five incentive mechaiisvels that
are commonly observed in practice in one or more states or proposed by antitiey¢ase of
the Save-A-Watt NC mechanism). Our analysis suggests that res@écfomcentive
mechanism are strongly influenced by our choices with respect to earngig$eha. share of
net benefits, % of program costs awarded for achieving a performance eargst kicker for
Cost Capitalization). In this section, we adopt a different approach and inste#etake
perspective of a regulatory commission that is interested in designiransltiar incentives
which focus on the end results that are of most interest to ratepayers ahdlglease
Specifically, the PUC’s policy goals are to capture a significariigooof the net resource
benefits of energy efficiency for ratepayers while developing a sasiai business model for
the utility to aggressively pursue energy efficiency, which the PUC defirees@eified basis
point increase in its after-tax ROE compared to a BAU case widmargy efficiency. The PUC
is also interested in assessing the cost of each incentive mechanisre teltite EE budget
necessary to achieve the desired level of savings. An important by-produistaypiroach is
that it potentially sets an upper limit on the earnings impacts of a shaneincleigive
mechanism, which may be important to certain stakeholders.

One way to approach this design problem would be to define a specific desired, lmatimaxi
increase in the utility’s return on equity that would be considered reasonable lahiseting a
desired, but minimum, goal for ratepayer retention of net resource benefits. Colhgaptsa
clear that the larger the cost of the shareholder incentive, the greaterd¢aseéna a utility’s
ROE but the lesser net resource benefits will remain for ratepayeesP U@ wants to
understand if it is possible, given the cost and benefits associated wittealBE portfolios
under consideration, to design a shareholder incentive mechanism that aduesrthkse goals
at various savings target levels.

Suppose a regulatory commission believes that the goal of an incentive rmetbhhauld be to
provide ratepayers with at least 80% of the net resource benefits whdasimg a utility’s after-
tax return-on-equity by a maximum of 20 basis points compared to the BAU Nas€éE the

“8 Net benefits are negative for this mechanism beethe proposed Save-A-Watt tariff (NC) implicitgcovers
“lost revenues” and this is included as a costahee we can not break out this element separately.
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tradeoff between ratepayer and shareholder benefits associated withfohe&®re Target,
Shared Net Benefits and Save-a-Watt (NC) are shown in Figuffe Pie figure illustrates that
under the Moderate EE portfolio, the utility can not achieve a 20 basis point improventent i
ROE if it implements the Moderate EE portfolio without receiving a mugjetashare of the net
resource benefits (i.e., the utility must receive 30% of net resourcetbenefchieve a 20 basis
point increase in ROE). This would result in ratepayers receiving lesh#h80% share of net
resource benefits set forth by the PUC. If the ratepayer share of netdisrainsidered as the
more important constraint, then shareholder incentives would either not be providedttiitghe
in the Moderate EE case or the ROE target increase level would be redgcéel@ basis
points). In contrast, if the utility achieves the savings targets i8itreficant and Aggressive
EE portfolios, a mechanism can be constructed whereby ratepayers and sharélotider
receive their “fair share” of the benefits. If the utility achievesdébgred 1% reduction in
annual retail sales in the Significant EE portfolio, then the utility’'s R@Eeases by 20 basis
points while ratepayers retains exactly 80% of the net resource benéfitsid $e utility
achieve the Aggressive EE portfolio savings target, then ratepayers amilckr@n additional
2% of net resource benefits, retaining 82% in total, while still providing theywtilib a 20

basis point improvement in its after-tax ROE from a shareholder incentivenigsa.

45
40 R R e Mod. EE ||
35 | L N SR — — — Sig.EE
30 "”*t*\”\*g*;:’”**;*; *********************** - = = Agg.EE

BAU No EE (Basis Points)

Change in Achieved ROE from

70% 72% T74% T76% 78% 80% 82% 84% 86% 88% 90%
Ratepayer Share of Net Resource Benefits

Figure 22. Tradeoff between ratepayer and shareholder benefitsifalternative EE portfolios with
a Performance Target, Shared Net Benefits, and Save-a-Watt (NC) meclsm

Regulators and other stakeholders are also interested in the cost of the sharetesitees
relative to the program costs associated with acquiring the desiredi@redrgy efficiency

9 Cost Capitalization requires additional equityotissued; thus, the utility’s achieved returregnity will be
diluted for the same contribution to earnings &spovided by other shareholder incentive mechasishinis
aspect of the Cost Capitalization mechanism ma&egarisons across different shareholder incentigeh@nisms
with respect to improvements in ROE more challeggiBee Appendix F for detailed discussion of desiga Cost
Capitalization incentive mechanism that balancesetpolicy goals. We also exclude the Save-a-Ofaith
mechanism from this aspect of the analysis beddigsmechanism has several different design feafueesshare
of gross resource benefits, lost fixed cost recptiene period) that make construction of comparabézhanisms
to Performance Target, Shared Net Benefits, ané-@aWatt NC challenging.
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savings. In the case of the Significant EE portfolio, the incentive mech#rasmeets all the

criteria laid out by the regulatory body will cost ratepayers an additid8alof the existing
budget for these programs (see Table 4). Should the savings level incréasetohte
Aggressive portfolio, the incentive as a proportion of total program costs wouldsie&&a

program costs by 19%.

Two of the three incentive mechanisms that meet our PUC'’s illustrativey golads criteria are

substantively different than the original designs applied in sections 3. Fabke4)>° For

Shared Net Benefits mechanism, the utility’s share of net benefitshwghihe earnings basis)
does not change much between the Significant and Aggressive EE portfolios (1antPésns

out to be roughly comparable to the original design of our Shared Net Benefits mpthani
(15%)>* In contrast, for the Performance Target mechanism, in order for thgiRDE to

increase by up to 20 basis points, the earnings basis would have to be adjusted downward from
25% to 12% of program costs if savings targets were increased from 1% to @&guldtors do

not adjust the earnings basis for the Performance Target mechanism \atrethef achieved

savings, the utility is likely to substantially over-earn and receive muach than was originally
deemed their “fair share” of the benefits. Finally, it is important to thatiethe earnings basis
for the Save-a-Watt NC mechanism ranges between 36%-44% of the avoided ditstfoene

the Significant and Aggressive EE portfolio, which is substantially lower Ehike Carolina’s
proposed 90% level.

Table 4. Key Metrics and Design Criteria for Desired Incentie Mechanism

Change in
Ratepayer | After-Tax Inceont|ve Shareholder Incentive Mechanism
Share of ROE from as % of Earnings Basis Level
Net BAU No EE | Total EE
Resource (Basis Program | Performance | Shared Net | Save-a-Watt
Benefits Points) Costs Target Benefits NC (Revised)
Earnings % of Program | Utility % of | % of Avoided
Basis Cost Net Benefits Costs
Org/iniz) 10.0% 15.0% 90.0%
Design
Mod. EE N/A N/A N/A N/A N/A N/A
Sig. EE 80% 20 41% 25.3% 12.4% 36.1%
Agg. EE 82% 20 19% 12.1% 11.2% 43.7%

°0 Given the results ifrror! Reference source not found.Error! Referencesource not found, we defined a
minimum savings target that must be achieved (1%nga of retail sales) in order for the utility be eligible for
shareholder incentives because neither partysfigeholders and ratepayers) could be assurethéyatvould
receive their pre-determined fair share of the fiene
*1 Because the net resource benefits are effectivelyetized and converted into increased earninghéoutility
via the shareholder incentive, there are now tpesties that must share the net resource bengffidgseholders,
ratepayers and the government by way of taxess @tplains why the earnings basis for this mechamiben

added to the share of net resource benefits retdipeatepayers is less than 100%.
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4. Discussion

In Chapter 3, we described and analyzed the financial impacts on utility shlarshenid
customers of increased energy efficiency efforts without and with deco@plthghareholder
incentive mechanisms for a prototypical Southwest utility. That analysis $sipperfindings
that:

e Aggressive and sustained energy efficiency can produce significant resoueties
relatively low cost to society and utility customers. However, aggressiveumtained
energy efficiency efforts will adversely impact utility shareholdégrests by increasing
the risk of lost earnings between rate cases and decreasing theleslaings
opportunities over time.

e Introducing a decoupling mechanism can remove a short-run financial disincentive t
energy efficiency by improving the ability of a utility to earn its autted rate of return
between rate cases. Shareholder incentives, while also potentially augltbssshort-
run disincentive, can improve the utility’s longer term business case folyesféogency
by providing the opportunity to earn on such efforts to increase shareholder wealth.

In this chapter, we discuss policy issues that relate to the broader question efithar @ed/or
the defining features of sustainable business models for implementing lalgeasepayer-
funded energy efficiency programs over the long term. Specifically, weiegassues that a
regulator must consider when deciding whether to authorize a decoupling andébokter
incentive mechanism for energy efficiency:

¢ Is the underlying need and rationale for decoupling and shareholder incentive
mechanisms apparent? Are there additional barriers to increased efiergiyosf
because of different interests between utility shareholders and utilitygeraeat as well
as customers? To what extent could the expected benefits from increased energy
efficiency efforts have occurred anyway without the use of a decoupldigran
shareholder incentive mechanism?

e |Is full decoupling always necessary or are there effective alteraativaddress the
utility’s interest in earning or exceeding its authorized return by asang sales and
avoiding lost earnings due to energy efficiency efforts?;

e If shareholder incentives are deemed appropriate, how much is enough and what level
represents a fair balance between customer and shareholder interekts?;

e Are there effective alternatives to the use of shareholders incentivesetodtigtt utility
and public interests?

Our financial analysis does not provide clear answers to these important postipmgieout
does help by offering some insight into the nature and extent of the financiakdisias for
utilities to pursue aggressive and sustained energy efficiency efforts.

4.1 Utility Management Behavior and the Potential Agency Problem

Utility management has a fiduciary obligation to protect the interesislioy shareholders and

to seek maximum returns on their behalf. Thus, management would be expected to beadoncerne
about the potential for both short- and long-term lost earnings, especially whenesisnergy
efficiency efforts are undertaken. However, utility management nsayhave additional,

distinct concerns about increased energy efficiency efforts beyond those befdmon with
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shareholders. Utility managers may be concerned that a significantseaneznergy efficiency
efforts will adversely raise rates while skewing the appropriateatibn and management of
scarce resources, time, and attention within the utility by dedicatimgrescurces to tasks that
provide no meaningful up-side over time in lieu of focusing such resources on “praogitstent
within the utility. Utility managers may also believe that higher sand benefits, prestige,
opportunity for advancement, and the desire to be part of a growing, dynamic orgaruaat
only be met by a “larger” sized utility characterized by increagings revenues based on real
physical assets. In some cases, the compensation systems of atilédgerns may provide a
personal incentive to focus on short-term rather than longer-term earnings andatcoetk m
prices. Furthermore, resource decisions are made by managementripesapital investment
decisions have traditionally provided the only means for a regulated utility tosecbawed
shareholder returns and/or meet distinct management objectives. This view owidd pn
important incentive for management to pursue more risky capital investmentstha
ultimately have an adverse effect on shareholder wealth rather than to optdyredffieiency
resources, which may be perceived by management as an uncertain meansitiditineervice
needs and does not provide an opportunity to advance management’s objectives.

These “agency” concerns of potentially different interests betweely stildreholders and
management should not be ignored in assessing the potential impediments to imcreaped
efficiency efforts or in the design of performance incentive mechani§&iven these issues, it
may make sense to explore incentive mechanisms that make increaggdeéi@ency a “profit
center” for both utility shareholders and managers. This energy efficipnafyt‘center” has to
be of sufficient size so that utility managers directing energy efilagi programs will be able to
obtain the necessary staffing, support and corporate resources from senyanatiitgement to
have a reasonable chance of achieving the established energy effigpeisy The additional
net earnings generated by energy efficiency activities mustisunfly increase shareholder
wealth to be worth the time, use of resources and potential risk for utility shaeeshahd
management to earn them and ideally also address some distinct objectivestitizé mtility
management.

4.2 Assessing the importance and need for full decoupling and shareholdercentives

Energy efficiency efforts can provide substantial value to customers byparaly detrimental
to utility shareholder and management interests (as demonstrated in 3gcHtate regulators
and legislators may consider alternative policy approaches to promotipgyetdunded energy
efficiency: (1) use a decoupling and/or shareholder incentive mechanisraakats increase
the value of energy efficiency to utility shareholders and/or (2) rely ohategy directives or
legislative mandates such as an Energy Efficiency Resource St S) that require
utilities to implement energy efficiency efforts, or (3) rely on som#yenither than a regulated
utility to achieve the desired results.

2 For example, California utilities often cite tkis the reason their energy efficiency programs hawvegle staff and
corporate resources.
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4.2.1 Metric for Assessing the Value of Full Decoupling and Potential
Alternatives

Decoupling is a means to prevent short term adverse impacts that limityss @bility to earn
(or earn more than) its authorized rate of return. A primary goal of decouptmgristect the
utilityéaslgainst earnings attrition due to sales loss from energy efficieifiorts between rate
cases.

The potential value of a decoupling mechanism to utility shareholders and managempends
primarily on two factors: (1) the potential or expected impact on earnings ofélenues”
which are the product of the size, effectiveness and duration of energyneffieiiorts; the time
between rate cases; and the probability that actual annual sales wikstmaled test year
sales, and (2) the on-going relationship among utility sales, revenues, cosistantec growth
between rate cas&SThe first factor essentially focuses on the impact of the increased energy
efficiency efforts, while the second factor encompasses all otherddltdraffect a utility’s
ability to earn its authorized return between rate cases. The interactioneofwbeactors
typically shapes a utility’s interest (or lack of interest) in full decowgpbr some other way to
offset these adverse earning impacts, such as a “lost revenue” clauseloolslea incentive
mechanism.

Our modeling results illustrate the point that the value of decoupling to utilitiethe type of
decoupling (full, partial or limited) is likely to be situational depending on the alavéactors.
The situational value of decoupling is evident for utilities that face vefgreift circumstances
than our prototypical Southwest utility. The greater the probability thatlesdles will equal or
exceed estimated test year sales, the more that revenue growitisexxggense growth between
rate cases, the more limited the energy efficiency effort and the mutedithe period between
rate cases, the less compelling that decoupling may seem necessamablediesa utility.
However some form of decoupling such as a “lost revenues” clause tied divdbilyimpact of
energy efficiency efforts (or a shareholder incentive mechanism) eeay attractive because it
allows for the recovery of lost earnings due to energy efficiency witoleiag a utility to
maintain its through-put incentive to make as many sales as possiblerbedteegases to earn
or exceed its authorized return. A full decoupling mechanism under these sceoalhbev
unattractive by eliminating the ability to increase earnings byasang sales between rate cases
— this is the essence of the throughput incentive issue.

In contrast, a full decoupling mechanism will seem much more attractivetitdyalike our
hypothetical southwest utility that has less robust opportunities to achieve on@a than their
authorized return between rate cases from increased sales, particldagg-$cale energy
efficiency efforts are implemented. The same is true for a utilitypir@eives that its test year
sales have or will be set at levels that significantly exceed thg’'stdixpectation for actual
sales during the period between rate cases.

%3 |t is worth noting that these efforts are not timi to utility-administered energy efficiency pragrs as savings
efforts by an independent third party administratdk create the same concern for a utility.

*4 Use of decoupling may also reduce a utility’s re¢iy overhead by extending the time between rate
proceedings.
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In assessing the need or desirability of a decoupling mechanism, stakebbtmiddsconsider

the effect of decoupling mechanism on a utility’s incentive to pursue costhegfeaergy
efficiency, issues of changing the utility’s risk profile, the potemtgdd to reduce the authorized
return or make some financial adjustment, and the possibility of increased ediigywdr
customers. But, if policymakers and stakeholders are interested in estgldisstainable utility
business models for energy efficiency, then the important metric ought to be mthethe
alternatives to full decoupling would be equally effective in addressingfithg's short-run
disincentive to reduce sales reflected in lost sales margin and its wecenimcrease sales
embodied in the throughput incentive that undermines the value of the energy effimeedys
achieved.

4.2.2 Metric to Assess the Value of Shareholder Incentives

The basic metric of the sufficiency of a shareholder incentive for erdfigiency is whether
the reward is valuable enough to the utility given the resources, costs and atkatit as well
as the value of the alternative earnings opportunities that may be foregsed.ddahe
practices of U.S. utilities over several decades, we believe that mhtngsutiill choose other
resource options that have a greater financial value to utility shareh@@déermay produce
lower societal benefits than energy efficiency), unless a stable,damg-¢gulatory policy
framework is in place that reduces the divergence between the finaalalof energy
efficiency to utility shareholders and the financial value of traditiomaply-side investments.

Our analysis in Chapter 3 indicates that the more aggressive and sustainedggheféoency
efforts, the greater the potential financial loss to utility shareholdersnanagement, especially
from the loss of future earnings opportunities. It is important to understand and ctimsider
effect of aggressive energy efficiency efforts over time becauseatespecific circumstances
when energy efficiency, even without the ability to earn a reward, mayraetiat to a utility.
That situation is exemplified by what transpired during the 1970s in Califolrea the high
cost of capital and the extreme uncertainty of forecasting sales mammgtriction of large-
scale generating units quite risky because of the potential adversg onghe utility’s financial
health. In this circumstance, energy efficiency and third-party ownedt@power helped the
California utilities defer the need to build until market conditions become moreafdeor
However, even in these circumstances, there may be a value in allowintydaighrn on its
energy efficiency efforts to raise its attractiveness in elat other available resource options

It is also useful to acknowledge that increased energy efficiency maywagysadignificantly
diminish the opportunities for some utilities to earn on future investments in thecpad-t
future. For example, a utility’s opportunity to earn on new “smart grid” invegsmaay or may
not be primarily justified or driven by their ability to help reduce the ratesafie growth.
Similarly, some utilities are likely to face requirements to limiboaremissions and/or face
additional uncertainties in predicting future loads due to new end-uses (e.gat@mef

hybrid electric vehicles). In this situation, utilities may perceiat large-scale energy
efficiency, at least for some limited period of time, can help reduceskeeaf undertaking such
substantial investment to meet these needs.
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Even considering these potential exceptions, because energy efficitmty/tgpically have
adverse impacts on a utility’s financial circumstances, policy mecahartisat increase the

financial value of energy efficiency to utility stockholders and manageare likely necessary

if utilities are going to voluntarilypursue large-scale energy efficiency on a sustained basis. The
ultimate metric will be whether the incentives are adequate to blunt thiseshisiewhile
representing an equitable sharing of benefits, costs and risks with utitibyrars.

4.3 How Much is Enough for a Shareholder Incentive?

The justification for a shareholder incentive mechanism still leaves open steogqud how
much does a utility need as an incentive to support large-scale, sustained Hivgzgy\e

efforts. There have been at least three primary alternative apprdahbave been proposed in
various regulatory forums where shareholder incentives for energy effidiewve been
discussed that may help bound what is likely required and/or provided.

4.3.1 The ability to earn at the utility’s return on equity

Advocates of this approach argue that utilities should be allowed to earn theasafereturn
on energy efficiency expenditures as they would on supply-side investments. fEiirea
main reasons why this “comparability” approach has generally not been viswéddative as an
incentive. _Firstallowing a utility to earn a return and capitalize energy efficierpgmrses at its
authorized rate of return has typically not provided sufficient earnings tocowergost
revenues” from reduced sales and also provide a positive incentive to pursueddegmergy
efficiency efforts>® In contrast, Nevada’s “bonus” return of 500 basis points for energy
efficiency expenditures is intended to motivate utility management andihlewitities have
indicated that they support this approach.

Secondthe value of increased net earnings to a utility from additional investment depeitsis
impact on the utility’s shareholder wealth (i.e. an increased overall retiecteefby increased
earnings per share). Because rate of return is only one factorrajfdaiincrease in total return,
a utility will favor investment opportunities that provide the largest incremeaddifional net
earnings to increase existing shareholder wealth. For the same regdangést project
(assuming equal risk and timing of the return) will be the most valuable (upplysside
investment which is by definition larger than energy efficiency expendithet would avoid or
defer this investmentf,

Third, if new equity shares must be issued to support the cost capitalization mechanesm, ther
will be a need to generate even greater earnings to be of interest toityhéses! section 3.4.3).
For these reasons, a mechanism that seeks to achieve an adequate incemtreagad energy

%5 According to Jensen (2007) and Reid (1988), duttiegl 980s, a humber of states (e.g. Oregon, ldaho,
Washington, Montana, and Wisconsin) allowed uéifitio capitalize energy efficiency-related investraat their
authorized rate of return or a bonus ROE. Althotlni approach remains “on the books” in severaeéstat is
seldom used and has fallen from favor.

5 We recognize that each supply-side option is ehliko have the same risk profile. For examplgitional coal
plants may have an increasing risk profile becadigeture but now unknown carbon-related regulatoyts.
Nuclear power may have high construction cost nghite gas-fired generation has significant fuedtagsk —
although customers typically bear the fuel prisk (rather than the utility).
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efficiency must do more than provide a comparable rate of return on supply-sidesnd en
efficiency “investments.”

4.3.2 The ability to earn a fair return on investment on a project-specific basis

Advocates of this approach argue that shareholder incentives for utilities sheetddbéevels
that are comparable to what an independent third-party administrator woulchrieeds of an
earnings opportunity to undertake the desired energy efficiency effort. Senspafrthis
approach argue that the financial incentives required by a non-utilingyeeiiciency program
administrator to achieve the states’ desired energy efficiency sawargets (and other policy
objectives) represents a benchmark, and perhaps a ceiling, that can be usdxigh as
reasonable range for the level of a financial incentive for a Wtflitpcentives above that level
would be viewed as unnecessary, and therefore excessive, because the sacoelicbelt
achieved for a lower cost through the use of a third party administrator.

There are several important issues raised by this potential approach togdafirsppropriate
level for a shareholder incentive. A threshold issue is the viability or sitefstate
policymakers and regulators in creating a third party administratomifithe utility to pursue
energy efficiency objectives; these issues are discussed in morerdséaition 4.4. In our
specific context, the issue is whether a return that would be adequate feuityoparty
would also be adequate to provide an adequate incentive to a utility to pursue lerge-sca
sustained energy efficiency efforts.

We believe that the answer to this question is an empirical one. For a utiliypttbm-line
guestion is whether the available increase in shareholder wealth to undertakéarsgearce
option is of sufficient size to be worth the costs and risks of the effort (and thettethe
opportunity cost of using those resources elsewhere). This impact depends on the project
earnings impact on the utility’s overall return, not on the energy efficipraggct’s return on
equity. Thus, it is unclear whether the earnings and return requirement of a thyirdiqguald
meet a utility’s financial threshold. For example, a for-profit (or posfit) firm that is far
smaller than a utility may be willing to administer an energy eificy portfolio for a level of
increased earnings that a larger utility might find of very limited vgiven its far larger
accumulated earnings.

4.3.3 “Supply-side comparability:” Comparable Financial Value from Energy
Efficiency and Avoided Generation Plant

Advocates of this approach argue that the utility should be allowed the opportunity o ea
comparable net present value of earnings on its energy efficiencyasffidvould have on the
plant that the energy efficiency avoids in order for it to be truly indiffdvetween building new
generation plant and undertaking energy efficiency. In essence, Duke Eretg this type of
argument in support of its proposed Save-A-Watt (NC) mechanism. Conceptually, thechppr

>" Even non-profit third-party EE administrators @ain a “profit” through fully loaded labor ratesaiher contract
provisions and have signed contracts that provigmdunities to earn financial incentives for stiper
performance. In several states (Vermont, Wiscontiese performance incentives represent ~2-4%taff t
program costs for achievement of specified goals.
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is analogous to the idea of mutually exclusive projects under capital budgeticiglps. Under
those principles, the utility would choose that mutually exclusive project thatt aaljusting for
risk and timing of cash flows, provides the largest net present value addition to sharedlakle
(i.e. increased earnings per share).

The “supply-side comparability” approach raises several issues.v#iild the utility
perspective of “mutually exclusive investments” is understandable, thattisenpérspective of
state regulators or utility customers. The latter parties’ perspastihe choice of the least cost
or best expected value resource to meet customer needs. This may tratostafgeference for
resource portfolios that include large-scale, cost-effective endigierety programs.
Regulators should not choose the more costly resource if, on a risk-adjustednbades)ate
less costly resource is available. Under these circumstances, tiyedogis not have the option
of making the more expensive investment and has no entitlement to the potentiahlogsear
from an investment that public policy would not sanction in the presence of a lower cost
adequate alternative. In essence, we argue that utility shareholdersraggtraaoptions are
somewhat constrained by its public interest obligations.

Policies in many states require selection and acquisition of resourceipstti@it are lowest
cost and/or “best value” to customers, thus, the relevant issue for regudattrestiner the utility
would be willing to pursue large-scale, cost-effective energy affigieesources as an
independent investment as long as a reasonable earnings opportunity is provided that wil
increase the utility’s overall return. Conversely, if the utility is unngllto accept this regulatory
standard, then it may be preferable or necessary to pursue a non-utiftyeastitne other way
to achieve these objectives at a lower cost? We will explore this latiaque the next
section.

Secondfinancial comparability even with mutually exclusive investments resjaire
consideration of the value of each investment given its relative risk, timingnohgs, size of
the project on which earnings will be generated, need to issue additional équéy, &nd the
required cost of capital. The preferred project will be the one that resultsgretitest increase
in the firm’s overall shareholder wealth (i.e. provides the greatest increasie-aujusted net
present value earnings per share to increase the firm’s overall rétsselsing financial
comparability between supply-side and energy efficiency “investmeatshact be determined
only by calculating the earnings that the utility would have received itlibét the plant.

Third, “supply-side comparability” treats issues of equity and fairness toroass as more
residual issues than primary considerations. Our modeling results suggést tisapply-side
comparability” standard may end up providing a substantial portion of the benefitautdithe
(see section 3.4.3 results for Save-A-Watt NC). While it can be arguetighrastdual benefits
received by ratepayers are better than if the utility had not been motivatembgedhe energy
efficiency option, this does not seem like a compelling argument when a morecolddyaring
of net benefits from alternative approaches are available.

4.3.4 Summary and Recommendations: How Much is Enough?

If a regulatory commission decides that ratepayer-funded EE programester@dministered by
utilities, we believe that the utility should be allowed to earn a level of ivedhiat provides an
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opportunity for a meaningful increase in utility shareholder wealth for ssftdly achieving
aggressive and sustained energy efficiency efforts. The level of theivecghould be adequate
to attract utility management attention to treat energy efficierfoytgefas a valuable profit center
and be valuable enough to induce utility management to employ the resources armah attenti
needed to achieve such shareholder incentives over time. In reviewing tiseahi@centive
mechanism proposals, state regulators should also consider and addrgsanedfairness
issues, such as the share of net resource benefits provided to customers veisolsisieaand
the potential impact of incentives on the overall level of energy efficiency pnagpats.

Drawing from the results of our modeling of a prototypical Southwest uiiymake the
following observations on the issue of how much is enough in terms of shareholder incentives.

The effective level of a shareholder incentive will be situational and depend on various
factors such as the size of the energy efficiency effort and the risk tolityeuniiler the
shareholder incentive mechanism. There is no single number that will fiualiens.

Thus, it is reasonable to expect that utilities that are just startingetiezigy efficiency
efforts may need less of an incentive than utilities with a longer histayesgy

efficiency efforts and more aggressive savings targets. In evejusdternative incentive
mechanism proposals, state regulators should assess their potential impacittititythe
after-tax ROE. One approach is to provide utilities with an opportunity to achieve
meaningful increase in shareholder wealth (e.g., increase the utiligfdaftROE by 10

to 20 basis points) that is linked to achieving specified energy efficiency polads
(savings targets) and which balances ratepayer interests and conberins e$sentially

the approach described in section 3.4.

Shareholder incentive mechanisms that significantly increase the cofigpobdgams

by garnering more of the savings for shareholders, and thereby reduciwaiubef EE

to customers, will have more difficulty obtaining the support of customer and other
stakeholder groups because of fairness and equity concerns. In our modeling (see
Appendix F), we found that this situation occurred in the Moderate EE case where energ
efficiency program costs were increased by 44-51% for incentive mectzatiat
increased ROE by 10 basis points and by 74-81% for incentive mechanisms that
increased ROE by 20 basis points (see Table F- 1). Thus, it may be appropriate to lim
the availability of shareholder incentives for energy efficiency tmsdns in which the
utility has committed to significant energy efficiency goald thi#l produce significant

net benefits to ratepayers and society. Another option is to link the earnings basis of a
shareholder incentive mechanism to the relative aggressiveness of the sageigs t
through the use of a sliding scale for the earnings basis. This may help enstme that
overall shareholder incentive value will both be adequate in value to utility stdeed)ol
but fair in relation to the value received by utility customers and the public.

The allocation of benefits, costs and risks among utility shareholders and/easeiga
another critical input to decisions on the design and appropriate level of shareholder
incentives. In our modeling of incentive mechanisms at a prototypical southwiegt util
we found that Performance Target, Cost Capitalization and Shared Net Berwsfited

a far greater share of net benefits to ratepayers than Save-A-Walis@¢Clrable 3). We
also found that the design (earnings basis) of Save-A-Watt (NC) would have to be
significantly changed (i.e. reduced to 30-40% of avoided cost rather than 90%defch
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generation costs) in order for ratepayers to receive most of the netdebestomer
groups are much more likely to support shareholder incentive mechanismsotaieal
~80-90% of the net resource benefits of energy efficiency to ratephgerthbse which
dilute those savings to significantly lower levels.

e More real world research into the importance of non-financial considerébiouslity
shareholders and management on acceptable shareholder incentives would be desirable.

4.4 Alternatives to Utility Shareholder Incentives

Policymakers are also increasingly considering other options to helpiatteéased energy
efficiency benefits for ratepayers. These include: (1) statutogoutatory directives, such as
the use of an Energy Efficiency Resource Standard (EERS) and (2) usingdlitypeniities to
administer a portfolio of energy efficiency programs. Some advocates tu@uising these
options would be less costly ways than trying to re-align utility incentives threffigrts such as
decoupling and shareholder incentives.

4.4.1 Statutory or Regulatory Directives

In an Energy Efficiency Resource Standard (EERS), a state legstaittegulatory commission
establishes a long-term energy savings target for utilities, whichicatly defined as a specific
percentage of their retail sales or projected load growth (Eldridg@08). For example, a
number of states have passed legislation (e.g., Minnesota, Connecticut, Coloradtriklew
lllinois, Ohio, Maryland, Texas and Pennsylvania) that establish goals fbesitib reduce
energy consumption through an EERS or includes energy efficiency as part efvalvkn
portfolio standard (e.g. Nevada, Hawaii, North Carolina). In some cases [itlydades

financial penalties if legislatively-mandated savings or enexdyation goals are not achieved.

The basic issue about the use of regulatory or legislative mandates is thet aygitroach
changes the fundamental financial impacts on utility shareholders andensragindeed, the
more aggressive and sustained the savings sought under such directives, ththgradverse
impact on utility shareholders and management. The success or viability of sambraach
over time is obviously not a matter that can be answered by financial modelingnbetrts the
shaping of public policy over an extended period of time.

The viability of relying solely or primarily on legislative or regulatdiyectives that mandate
utilities to aggressively pursue energy efficiency without the opportumityfancial benefit
assumes a continuity of purpose in public policy and level of regulatory oversigtitetzctual
historical boom and bust cycles of energy efficiency in the United Stegast® belie. It also
treats utilities as essentially passive actors in the process andtisndiscounts their ability
over time to influence legislative or regulatory policy that they view asttiirmimical to their
fundamental financial interests. In this sense, it may be short-sightdy $oledy on a
mandate; some states have adopted policies that include both energy effiesencge
standards along with either decoupling and/or shareholder incentive mechangrigeyv
York, Colorado, Minnesota).
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4.4.2 Use of Non-Utility Parties as Energy Efficiency Program Administsa

A number of states (e.g., Vermont, Oregon, New York, Wisconsin) have chosen to have non-
utility entities act as independent third-party administrators for siaie’s primary energy
efficiency efforts or are in the process of implementing such an approacH&e:gii, Delaware,
District of Columbia). These efforts have gone through a learning curve of theisometimes
with unsuccessful results (e.g. California in the late 1990s). However, the EEnprogra
administrators in several of these states (VT, OR, NY, WI) haveedtaignificant levels of
savings at reasonable cost, which indicates that this approach can be a viahleSoptie
advocates maintain that relying on non-utility administrators that do not hameifiha
disincentives to aggressive, sustained pursuit of energy efficiency is preferaibility
administration accompanied by decoupling and/or shareholder incentives. Hatvelveuld be
noted that third party administration does not mitigate the adverse finanpedts of energy
efficiency on utility shareholders and management, nor does it cure inceatolestrtuct or
obfuscate energy efficiency policy initiatives.

There are other pragmatic issues that also need to be considered in aisessiagve merits
and viability of a third party administration option (Blumstein et al 2005). Firsmthes to
third-party administration typically involved the enactment of adequate siabéire legislation
and required the devotion of significant regulatory and stakeholder resourcestdering
transition period. Second, the move to an independent non-utility third party adminisastor
been more successful in states that have had a long history of large-scgieedficiency
activity. Each of these states had a viable energy efficiency semiczstiucture beyond just
the utilities that provided a potential pool of qualified firms and human resources. hand, t
may be significant differences among state regulators in theiryadmilit willingness to oversee a
traditional regulatory model built on regulated utility administration of anggrefficiency
portfolio versus a transition to an independent, third-party administrator based oreatoahtr
model with a non-regulated pany.

While we believe that additional discussion is warranted on models for engciggnely
administration that are most appropriate for states, it should be recognizetstigaonly likely
to shift the nature and focus of how to address the adverse financial impacts of efingemncy
on utility shareholders and management.

4.5 Energy Efficiency Business Models: Conceptual Framework

In preceding sections of this chapter, we have highlighted several policytisatiesate to the
broader question of the need for and defining features of sustainable businessonodels
implementation of large-scale ratepayer-funded energy efficiengygms. Figure 23 provides
a conceptual framework for state regulators that either want to signicacrease energy
efficiency efforts or are responsible for implementing state (or podsitoise Federal)
legislation that establishes explicit (or implicit) aggressive ggvgoals (e.g., an Energy

%8 California, New Jersey and Wisconsin each encoedtsignificant problems in dealing with state preenent
and finance agencies and/or Attorney General' sedfithat had significant adverse consequenceseaability to
transition to or create workable models of thirdtpadministration of energy efficiency programs.
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Efficiency Resource standard, statutes that require utilities or othprdgEam administrators to
acquire all cost-effective energy efficiency).

At present, EERS are established and implemented at a state level, but ibie pleasfuture
federal legislation may include a separate national energy etficresource standard or energy
efficiency resources may be included as part of a federal RPS statotestl states,
responsibility for achieving the EERS obligation has been placed on utilities (atit#otoad
serving entities). It is also possible to define compliance strategiasa EERS more broadly to
include ratepayer-funded energy efficiency programs, building codes andraggdiquipment
standards.

State regulators (or legislators) then must decide on the entity (ce®ntitat should administer
ratepayer-funded energy efficiency programs: continue with utdityi@istration or move to
third-party administration either using an existing or newly createel atgncy or a non-profit
or for-profit corporation. It is also possible for states to have more than onerprogra
administrator for energy efficiency with shared responsibility and spegjoals (e.g. New
York, Maryland, lllinois). Decisions regarding administrators of the plwottdf EE programs are
really choices about the business model for energy efficiency in a state.

If a regulatory commission decides to continue with utility administration ofjgredficiency,
they must assess the extent to which the utility faces disincentives tesagggursuit of energy
efficiency. This will depend on requirements such as those imposed bygsistie statutes
(e.g., EERS), existing ratemaking practices, the frequency of 1sde,@@st recovery options,
the utility’s business-as-usual resource plan, and state policies on rajetfagemeration by a
regulated utility.

If a PUC concludes that significant disincentives to energy efficierecgrasent, a PUC should
consider entertaining proposals that attempt to overcome these disinceBtieesf there is
broad agreement that disincentives to energy efficiency should be addresseahapnee
substantial disagreement among stakeholders as to the size and scopedidities#ives and
the appropriate mechanism to address the problem. This point in the process is whpeedhe ty
guantitative financial analysis of alternative ratemaking and incentahamisms that we have
illustrated in this study can be particularly useful to a regulatory cosronisutilities, and other
stakeholders. The shareholder incentive mechanism proposed by the utilibe pesceived by
stakeholders and/or regulators as being excessive or converselgtafsrproposed by
customer and other stakeholder groups may be regarded as insufficient or inadediete to e
overcome the utility’s financial disincentives to acquiring large-scatrggrefficiency
resources over long time periods.

Ultimately, state regulators must decide on the appropriate ratema&gigamsm to address
under-recovery of fixed costs due to reduced sales from energy efficiegcgigeoupling, lost
revenue recovery mechanism) and/or the design of a shareholder incentive meclanis
regulatory commission concludes that the utility’s performance as amigthatior or its
commitment to energy efficiency primarily depends on approval of an unauogegtaessive
shareholder incentive mechanism, then a PUC may decide that other thirdgieng for
administering energy efficiency programs should be seriously consideretdoBerrégulatory
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commissions that approve decoupling, lost revenue recovery and/or shareholdamrincent
mechanisms for utilities, these mechanisms should be periodically evaluateskss their
effectiveness in providing benefits to ratepayers, establishing antatrbusiness model for
energy efficiency, and continued alignment with a state’s policy objsctive

Neither decoupling
nor shareholder
incentives provided

Statutory and/or

Regulatory EE
Savings Mandates

State-Level

Are there significant
disincentives to a
utility’s voluntary

pursuit of aggressive
EE Program and sustained EE?

Administration

Options

Conditions warrant
decoupling and/or
shareholder incentive
mechanism?

Future Federal?

Necessary level of
decoupling and/or
shareholder
incentives?

State Agency

Provide decoupling
and/or shareholder
incentives

For-Profit or
Non-Profit Firm

Figure 23. Energy efficiency business model conceptual framework

4.6 Conclusion: Aligning the Public Interest and the Interests of Utity Shareholders and
Customers

We believe that successful “business models” for energy efficiencgepknd primarily on the
extent to which those modedscommodate, balance and alitire distinct interests of the utility,
ratepayers and regulators in pursuit of the public interest. Under traditionktieg, there are
fundamental financial barriers that hinder utilities from supporting largke scost-effective,
sustained energy efficiency efforts. Our analysis suggests trettdogy efficiency efforts
adequate in magnitude and duration to affect future resource options, there is a pemuefty
designed and administered decoupling and/or shareholder incentive mechanismtethat bet
accommodate, balance and align private utility shareholder, management and cinderests
to achieve the public interest. This is especially critical if one percdigesergy efficiency
has a crucial role to play in addressing the problems of sharply increasirgdtility costs and
the expected impact of and cost to effectively mitigate global warnmiddheat utilities (either as
portfolio administrators or as motivated supporters of such efforts) can play asampole in
the attainment of those objectives.
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Appendix A. Development of Prototypical Southwest Utility

The Benefits Calculator requires specific information to charactetsétg for simulation
purposes. The spreadsheet-based model requires initial year valuesoias ¢heracteristics of
the utility (e.g., number of customers, annual electric sales, peak demaadeaetail rate,
production costs, rate base assets, capital expenditure and O&M budgeti$)pasaweual
growth factors over the study time horiz8nInformation on the utility’s financial structure is
also required including debt cost, outstanding equity, and authorized return on equity. This
information is used to construct an initial picture of the financial health aftilitg and
determine how the growth of different cost components and changes in revenueooollecti
impacts utility finances over time.

A.1 Background research on Southwest Utilities

We developed a prototypical southwest utility drawing primarily frorarimgétion on Arizona
Public Service (APS) and Nevada Power Company (NPC). Financial and otheedata w
collected from several sources including FERC Form 1, annual financials@padrtheir
associated statistical supplements, the most recent generasatilings, as well as direct
utility staff input when available. Initially, we input utility charexstics and financial
information on APS and NPC into the Benefits Calculator in order to test whetheethgea
retail rates in the initial years produced by the Benefits Calculsoe comparable to the
utility’s current retail rates.

Arizona Public Service does not produce publicly available forecasts, suchaotudin an
integrated resource plan (IRP), so we utilized recent historical informatloglg inform what

the future might look like. Over the last five years, customers in APS semrit@yehave

grown by 3.8%/year, retail sales by 3.6%/year and peak demand by 5.5%/yedmacto their

2006 annual report (PWCC, 2007). Nevada Power’s IRP indicates the number of customers in
the service territory is expected to increase by 5.0%/year, retalrsddoy 2.0%/year and peak
demand grow by 2.1%/year (NPC, 2006).

The fuel mix is also very different across the two utilities (searEié-1), with APS having a
nuclear asset that provides 16.5% of its peak demand needs, while Nevada Power raties on n
owned and operated renewable energy for 9% of its power requirethédush APS and

Nevada rely heavily upon power purchase agreements to serve their peak demaactraeitel
needs.

%9 The assumption implied by this input is that thevgh rate for each data element is constant dweehtire
analysis period. The growth rates are unablefteateany differences in short-term and long-terentls.

% The different fuels identified represent the pnajom of peak demand served by utility-owned andrafed
supply resources that utilize that fuel, the obsienception being purchased power. Within thiorepenewable
generation resources include existing hydroelepmiver plants.
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Arizona Public Service Nevada Power
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0% Natural Gas

48%

31%
Natural Gas
17%

Figure A-1. Resource requirements to meet peak demand for Southstern utilities

FERC Form 1 and the company’s own annual reports provided insight into their cewednt |
and historical growth of O&M budgets, rate base assets, and capital gtrudging these
values, along with the physical system data collected for Arizona Public&ana Nevada
Power Company, it was possible to construct a complete characterizatientwbtutilities
from the Benefits Calculator standpoint. The resulting first year reveque&ments are
displayed graphically in Figure A-2. Previously, APS made substantiahcamiestments that
are still on its books, as evidenced by the larger proportion of the revenue reqtigemg to
depreciation and return on rate base, while O&M costs account for a muchr smateof total
costs for Nevada Power compared to APS (12% vs. 26%).

Arizona Public Service Nevada Power

Return on Rate Taxes
Bai,e 5%
18% Purchased

Power and Fuel
61%

Return on Rate
Base
10%

Taxes
10%

Purchased
Power and Fuel )
28% )

Depreciation
5%

Debt Interest
7%

Depreciation
10%

Debt Interest
8%

Figure A-2. Revenue requirement for Southwestern utilities

The APS data produced a retail rate (9.1¢/kWh) in the Benefits Calculator tHatexaatly
matched the derived FERC Form 1 retail rate (9.0¢/kWh). For Nevada Power Cothpany,
Benefits Calculated estimated an initial retail rate of 10.9 ¢/kWh compareetail rate of 9.8
¢/kWh, based on FERC Form 1 data. This exercise was fruitful in that it showed how some
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manipulation of the data would be required when developing the prototypical utility intorder
maintain internal consistency with desired first-year rate levelghémore, it helped inform
what reasonable levels might be expected for each major cost elementevettge requirement
(as illustrated in Figure A-2).

Given the diversity of values for key inputs across the two utilities, we decidakktonean
values for the applicable data categories and growth rates, or normalize dnlthgstby some
common element (i.e., utility-operated generating capacity élaidé peak) in order to derive
representative input values for our prototypical southwest utility. Thées latthod provided a
reasonable proxy for the relative size of T&D capital expenditure and O&M sudget

A.2 Constructing the base case utility characterization

We assumed the prototypical southwest utility had annual retail sales of 25)0@r@ an

initial peak demand of 5,708 MW in 2008, which produced a load factor of 50%. Sales were
forecasted to grow at a compound annual rate of 2.8%, while peak demand wagldérpecte
increase at a slightly faster rate of 2.9%/year (see Figure A3 that the load factor
decreases somewhat over time as peak demand grows faster than estail sal

45,000 51.0%
40,000 - - 50.5%
35,000 - 50.0%
= 30,000 | - 49.5% %
S 25,000 - - 49.0% @
S 20,000 | T 48.5% o
O 15,000 +48.0% ©
10,000 + 47.5%
5,000 - T T T - 47.0%
0 46.5%
ST S S S P P
Retail Sales Peak Demand Load Factor (Right Axis)

Figure A-3. Forecasted retail sales, peak demand and load factat prototypical Southwest utility

The initial resource mix of our prototypical utility was derived in part to beesemtative of

APS and Nevada Power (see Figure A-1), but was also driven by a desire fatdtygpral

utility to have a first year average retail rate of ~9 ¢/kWh, which i®dmshe mean retail rate in
the southwest. We examined public forecasts of likely fuel costs for esmlree type in the
near-term, which, given a specific resource mix, was then used to gememrighted average
production cost to the utility, as well as capital expenditure and O&M butfgéts.iterative

®1 |deally, without data and budget constraints, veeiler have fully characterized the entire fleet afive
generation assets, including fuel type, heat aatd,likely retirement date, which would have praetlia fuel cost
and annual O&M budget for the existing portfolioresources. With new, more efficient, resourcesning on-line
to either supplant or replace existing resourdes pbrtfolio-level fuel cost would go down theralegducing the
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process over alternative resource mixes was then undertaken using this Babeulator to
achieve the revenue requirement that would yield a first year reéw@dfr@.1¢/kWh (see Figure
A-4).

Nuclear

Return on
Purchased 0% Taxes Rate Base
0,
Power Coal 6% 10% D o
20% 45% epreciation

7%

Debt Interest
6%

O&M

Renewables 17%

10% Fuel and ¥

Purchased
Power
54%

Natural Gas
15%

Figure A-4. First-year resource mix and revenue requirementor prototypical Southwest utility

We assumed that the prototypical utility has an annual transmission and datritagital
expenditure budget, absent expenses for generation investment, of $297 million, which is
assumed to grow at an annual rate of 5%. The utility’s assumed incrementahentdast

generation was intended to maintain the roughly 30% reliance on purchased powaeatgee

and was based primarily upon Nevada Power’s most recent IRP, with limitedaaldiiput

from resource plans of other utilities in the region, e.g., PacifiCorp,dPaéivice of Colorado,
Northwestern Energy, ldaho Power (Barbose, et al. 2008). We also took into accowabtene
portfolio standard requirements enacted by various states and WGA Clean Goalgypy

assuming the utility had to meet 20% of its peak demand in 2015 through renewable resources
both those already owned and operated by the utility and those contracted for viartong-ter
purchased power agreements (Barbose et al. 2008). The purchase power agjinti6Btare
assumed to be comprised of both short-term and long-term contracts predominanfbgsiiit

fuel powered generators. Once the short-term contracts expire, we dsbatrtae utility will
increasingly sign power purchase contracts with renewable esepgyiers, in order to meet the
RPS requirements. Based on these assumptions, we developed a resource expansion plan and
associated capital expenditure budget forecast from 2008 to 2027 for both T&D related
infrastructure and new generation projects (see Figure®A-Bhe introduction of these new

overall composite cost of fuel and purchased powtawever; such an ambitious characterization eftttility’s
supply-side assets was not undertaken for simplézike. Instead, we opted to produce a reasopali®lio-level
heat rate for each fuel type (i.e., nuclear, coatiyral gas, renewable, and purchased power) &r dodderive an
initial estimate of the fuel and purchased powestgthe utility incurs (the same method was appteproduce
non-“new generation” O&M budgets). With each ndanp addition, we assumed that a reasonable praxthé
reduction in heat rate of the generation portfalmuld be a smaller growth rate in fuel and purchgssver costs
(i.e., by 1 percentage point).

%2 Our resource expansion plan and its resulting @npa capital expenditure, fuel and purchased ppared O&M
budgets assume no plant retirements occur durm@@®kyear analysis period.
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power plants is expected to have an impact on the resource mix, and hence datsesdta
change annually, via fuel and purchased power costs adjustments, over the ergae 20-y
analysis period. Figure A-6 illustrates how the proportion of the supply mixhroeigh
purchased power contracts remains relatively constant (~27%) throughout yssgueiod,
even though the source of energy that underlies the purchased power agreemgassalen
time. The share of resource needs met with coal increases in 2018 with the additid&GC

plant, while the share met by

utility-owned renewable energy does not dhecayese new

renewables are included as part of purchased power.
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$2,000 + m Transmission & Distribution
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Figure A-5. Annual capital expenditure budget for prototypical ®uthwest utility
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Figure A-6. Annual resource mix and average retail rates for prototpical Southwest utility

One of the major contributing factors to increases in O&M budgets is thecadofithew
generation plant. Thus, the timing of incremental generation capital expesdaardepicted in
Figure A-5, will greatly influence the relative size of the prototypitgity’s annual O&M
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budget. The O&M budget was broken out into existing plant and new generation esteigori
order to represent the additional funds necessary to operate and maintain ngwgigeppl
facilities. The first-year O&M budget was assumed to be $395M, and growsahaal rate of
7%5% 0&M budget dollars associated with new generation were derived from the FEAST
model cost assumptions and were also assumed to increase by 7% per yeaP(X0RT).
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E m New Generation 214MCV¥
. 2x as
2,000 +-| mExistingPlant |-—----"""""-""“"“""""----------- - S
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5 cceT  GasCT,
c $1600 f - -A-
IS 600MW  214MW
= $1200 | IGCCwio GasCT ~ | N B & B N
% ’ 214MW 551MW 21amw S
- Gas CT ccoT Gas CT
T $800 {
S
>
m $400
=
o $0 -
o)
Q
,-1,0

Figure A-7. Annual O&M budget for prototypical Southwest utility

Figure A-8 shows the annual revenue requirement and resulting retafbrates prototypical
southwest utility, given system characteristics and our input assumplibasntroduction of an
IGCC coal plant in 2018 results in fuel and purchased power costs being reduced, while thos
costs associated with rate base (i.e., return, depreciation, and interestealsé as this costly
capital investment is placed into rate base. The jumps in retail ratesnogearatn be linked to

the investment in large generation projects. For example, in 2012, retail rapelsyjuni

¢/kWh with the 551 MW CCGT going on-line and in 2018 when rates increase by 9 mills/lkWh
with the installation of the 600 MW IGCC without CCS. Overall, average retad start out at
9.1 ¢/kWh in 2008 and increase to 18.9 ¢/kWh by 2027.

% This assumed annual growth rate for the O&M budgems rather high at first glance. However; given
compound annual growth rates of O&M budgets obskateArizona Public Service (7.4% over 5 years) and
Nevada Power (7.8% over 3 years) it seems plauaitderepresentative of utility experience in thgioe over the
recent past.
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Figure A-8. Annual revenue requirement and average retail rag for prototypical Southwest utility
As a frame of reference, our prototypical utility’s growth rates faiouarutility characteristics

(e.g. retail sales, peak demand, fuel expenses) are generally betweerbersed for APS and
NPC (see Figure A-9).
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Figure A-9. Comparison of ROE and growth rates of key physical andperating characteristics for
Southwest utilities
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Appendix B. Energy Efficiency Portfolio Characterization

In Appendix B, we summarize our approach and key inputs used to develop alternatiye energ
efficiency portfolios.

B.1 Constructing the prototypical utility energy efficiency portfolios

One of our goals was to construct three cases that were reasonaldgntginee of the savings
goals and costs likely to be observed and/or proposed in the southwest (and other regions)
Currently, the majority of utilities in the southwest have achieved moderabgsdevels in

their energy efficiency programs, but several jurisdictions are in the grotemmping up their
energy efficiency programs over the next several years (Galiegehlegel, 2008).

The measures included in the portfolio of energy efficiency programs agaeld$o achieve the
desired electricity savings goals and are focused on reductions in peak parl@ales, with
minimal impact on the off-peak period. We defined the peak period to include a standard 16
hour time window used in wholesale power forward markets (e.g. 8 AM -10 PM weekdays).
Given this lengthy peak period, 70% of the savings are assumed to occur during theyweekd
peak period, with 30% of the savings occurring in the off-peak hours. In order to achieve one
MW of peak demand savings, we assumed our portfolio reduces annual retadiglecties by
6,000 MWh. We retained this relationship between electricity and peak demand $a®ings
6,000 MWh of savings yields 1 MW reduction in peak demand) across the three energy
efficiency portfolios. However the cost required to achieve more aggressives goals
increases. Energy efficiency cost estimates used in our three pordi@ibased, in part, on a
review of public DSM filings from utilities in the southwest (Geller and &gl 2008) as well

as experience and judgment of the authors.

Table B-1 includes the first five years of annual savings and cost data foresiEE portfolios
and illustrates what would be required for the utility or program administratQrt@@Amp up
programs to meet the stated savings gbal.

The Moderate EE Portfolio was designed to achieve 0.5%/year incrementaioreduennual
retail electric sales within two years of starting and maintaglével of incremental electricity
savings each year for the next 8 years. We assume that this portfolicahessmirce costs of
2.6 ¢/lifetime kWh, with administrative costs of the program accounting forligefifie kWh
from 2009 on.

The Significant EE portfolio was designed to achieve 1.0%/year incremedhiatios in annual
retail sales after a two year ramp up period. We assume that this EE@bdftotal resource
costs of 3.0 ¢/lifetime kWh. Compared to the Moderate EE portfolio, there is an ecrdexsh
administrative costs (e.g., the utility must incur additional marketing dreal atiministrative
costs) and the cost of EE measures as customers to undertake thelamstdlabre expensive
measures in order to produce this higher level of savings.

% Program and measure costs reported in Table B-&tated in real dollars (2008$), not in nominallis allows
for a comparison of costs in each year acrossiffexeht portfolios. When implemented in the Bate€alculator,
these costs were assumed to increase by 1.9%/yeaally in order to generate nominal figures.
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The Aggressive EE portfolio represents a very ambitious goal to achieve/@ad%cremental
reduction in annual retail electricity sales within five years. Wenasghat the Aggressive EE
portfolio has total resource costs of 4.0 ¢/lifetime kWh. In order to achieve thasetbe

utility will provide additional training, information, technical assiseaad financial incentives
to enhance the capability of the local energy efficiency servicedmoinfrastructure (e.qg.,
retailers, vendors, contractors) as well as its own staffing needs, asdargamarketing
materials to meet this stretch goal. Measure costs also increastamsars install additional
and more expensive EE measures. In the Moderate and Significant EE portfolassuves that
utility incentives account for 50% of incremental measure costs, with custpangng the
remaining 50%. In the Aggressive EE portfolio, we assume that utility inceiatigescreased in
order to encourage the installation of more comprehensive EE projects and thdityseshtare
increases to 67% of total measure costs by 2012 when the portfolio is ramped up felgt to m
these aggressive goals.

Table B-1. Energy efficiency portfolios for prototypical uility
2008 2009 2010 2011 2012

Moderate EE Portfolio
Incremental Energy Savings  0.25% 0.50% 0.50% 0.50% 0.50%
Admin Cost ($/Lifetime kwh)  $0.006  $0.005 $0.005 $0.005 $0.005
Measure Incentive Cost ($/Lifetime kWh)  $0.011  $0.011 $0.011 $0.011 $0.011
Participant Measure Cost ($/Lifetime kwh)  $0.009  $0.010 $0.010 $0.010 $0.010
PA Cost ($/Lifetime kwh)  $0.017  $0.016 $0.016 $0.016 $0.016
TRC Cost ($/Lifetime kWh)  $0.026 $0.026 $0.026 $0.026 $0.026
TRC to PA Cost Ratio 1.5 1.6 1.6 1.6 1.6

Significant EE Portfolio

Incremental Energy Savings  0.25% 0.50% 1.00% 1.00% 1.00%
Admin Cost ($/Lifetime kWh)  $0.006 $0.005 $0.006 $0.006 $0.006
Measure Incentive Cost ($/Lifetime kWh)  $0.011  $0.011 $0.012 $0.012 $0.012
Participant Measure Cost ($/Lifetime kwh)  $0.009  $0.010 $0.012 $0.012 $0.012
PA Cost ($/Lifetime kwh)  $0.017  $0.016 $0.018 $0.018 $0.018
TRC Cost ($/Lifetime kwh)  $0.026  $0.026 $0.030 $0.030 $0.030

TRC to PA Cost Ratio 1.5 1.6 1.7 1.7 1.7

Aggressive EE Portfolio

Incremental Energy Savings  0.25% 0.50% 1.00% 1.50% 2.00%
Admin Cost ($/Lifetime kWh)  $0.006 $0.005 $0.006 $0.007 $0.008
Measure Incentive Cost ($/Lifetime kwh)  $0.011  $0.011 $0.012 $0.015 $0.019
Participant Measure Cost ($/Lifetime kwWh)  $0.009  $0.010 $0.012 $0.013 $0.013
PA Cost ($/Lifetime kwh)  $0.017  $0.016 $0.018 $0.022 $0.027
TRC Cost ($/Lifetime kwh)  $0.026  $0.026 $0.030 $0.035 $0.040

TRC to PA Cost Ratio 15 1.6 1.7 1.6 15

* All costs are in Real $2008.
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Appendix C. Financial Modeling of Duke Energy Carolina’s Save-a-Watt Mechanism

In Appendix C, we describe how Duke Energy Carolina’s proposed Save-A-Watt §hi©aah
was modeled in the EE Benefits Calculator for our prototypical southwest. utNie describe
the technical approach used to quantify the size of the “revenue requiremenpraviced
under the Save-a-Watt mechanism, including financial and regulatory acgptratitment®
We relied primarily on Duke’s publicly available regulatory fillings in tho€arolina in
characterizing and modeling their Save-A-Watt proposal.

C.1 Revenues
C.1.1 Revenue Requirement Calculation

Duke Energy Carolina’s May 7, 2007 filing of its Energy Efficiency planaostformulae for
calculating the avoided cost (capacity and energy) revenue requiremigntSave-A-Watt
approach (Duke, 2007). In general, revenues derived from a vintage year set ohprogra
measures are determined as follows:

1. Determine the avoided energy (kWh) and capacity (kW-year) resulingdach DSM
measure over its lifetime;

2. Use the projected marginal avoided cost of energy ($/kWh) and capacity (®&V-y
associated with each measure to calculate the forecasted finamitiggsan an annual
basis over each measure’s lifetime;

3. Calculate the present value of the total annual forecasted avoided energy aitgl capa
costs for each measure;

4. Treat this present value as if it were a rate base investment, i.emidetannual
depreciation charges over the lifetime of each installed measure usiniglat-dina
method and determine return on rate base (including a gross-up for taxes) after
accumulated depreciation has been subtracted; and

5. Multiply the depreciation and return values determined in (4) above by 90% to arrive at
the avoided energy and capacity revenue requirement that is owed to thasiiRiger
EE.

C.1.1.1 Formulae for Save-a-Watt Revenue Requirement

Duke set forth a very specific methodology in Attachment B-1 of its May 7, 2007 iiithghe
NCUC (Duke, 2007) for deriving the Avoided Cost revenue requireméitthat results from

the implementation of a specific demand side resource measure. Two components df avoide
cost are explicitly identified by Duke: the avoided cost of energy andsteeal cost of

capacity. Each has its own set of calculations; although they are simanyrespects. The
actual calculations are laid out in detail below.

% The utility’s owed revenue requirement is caloetiabn a pre-tax basis. Thus, ratepayers are dbiigpay this
amount to the utility grossed-up for the assumei 8& liability faced by the utility (e.g., locatate and federal
government taxes). This calculation is not inctlid&plicitly in the formulae but is applied in tBenefits
Calculator to ensure the utility receives the fidlue of what it is owed.
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Although Duke’s filing applied these calculations at the measure level, we haygecdted
individual measures as part of our analysis; rather focusing on a portfolio of ifiespecgergy
efficiency measures that achieves a certain level of energy akd@eand savings and have an
average expected lifetime of 11 years. Thus, we used Duke’s formulae to kerRieer EE
revenues but did so at a more aggregate portfolio level, rather than for each indnedsate.
We believe that our simplified approach would have a minimal effect on the final revenue
requirement for a set of EE programs.

In the interest of maintaining consistency with Duke’s filing, we havenatied to retain to the
degree possible their originally filed (i.e. May 2007) variable names, butahsyvadded new
intermediate variables to better allow readers to follow our calculatt@mthermore, we make a
distinction between the year indexing for calculating present value ofeavealings (indek,

the year indexing for calculating the revenue requirement for a spaaiiage yearportfolio of
measures (indew), and the year indexing for calculating the annual revenue requirement the
utility is owed in a specifiprogram year by ratepayers for implementing energy efficiency
measures that have not yet reached the end of their useful lifetime yY)ndex

For simplicity, we have assumed that a vintage year portfolio of prograsuraesas fully
installed on JanuaryIof that year. This assumption was used because of the difficulty
associated with deriving what fraction of the measures was installedddt tivhe over the
course of the year. The same holds true for the measure lifetime — clegglistaelistribution
of measure lifetimes in a portfolio of EE measures, and even within the sam@&enegor
simplicity, we assume that all measures installed in a certain vintageeach the end of their
useful lifetime on December 3] years later (indekrepresenting the average lifetime in whole
years of the portfolio of measures installed that vintage y8aPut differently, the utility is
assumed to install all measures in the portfolio on the first day of the virgagérydex = 1),

in order to fully capture the annual energy and demand savings in that and everyesutbhgesmu
(indexi=1 through)) throughout the lifetime of the installed measures.

To illustrate how these year indices, of which there are many, relatehtotbac, Figure C- 1
shows the values foyj, v, andy for a portfolio of measures that are offered every year for five
years and has a measure-weighted lifetime of 3 years. As can be seen, im yeayra y=1 or
the first column), the only energy efficiency measures that aretiaffehe utility are those
installed in vintage year 1£1). Program year 3£2 or column two), however, has measures
from programs offered in both vintage yeawvz1) and 2¥=2). In program year 3/£3 or the
third column), EE portfolios from the previous three yeerd (2, and 3) are all impacting the
utility. The following year ¥=4 or column four), those measures installed in vintage year 1
(v=1) have reached the end of their useful lifetime and hence do not affect thentillgnger,
but those installed in vintage years?, 3, and 4 continue to impact the utility. This cascading
set of effects continues as time marches onward.

% For simplicity of exposition, we assume that tifietime of the portfolio of measuref foesn’t vary by vintage
year. If it did, the equations reported here wdaddome more cumbersome as the sizebetomes dependent
upon the vintage year being analyzed. The Ben@étsulator is perfectly capable of handling difer portfolio
measure lifetimes across different vintage yeamsnéf the simplified equations here do not fulpresent this
capability.
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Portfolio Lifetime (Index j) = 3 Years

Program Year (Index y)

1 2 3 4 5 6 7
= 1| i=1 i=2 i=3
S 2 i=1 =2 =3
3 3 i=1 i=2 i=3
© O .
< 4 i=1 i=2 i=3
S 5 i=1 i=2 i=3

Figure C- 1. Example of Save-a-Watt mechanism year indexing

To determine the annual Avoided Cost of Energy revenue requirement for viatage y
program portfolio in program ye&rACE, ), it is first necessary to find the annual avoided cost
of energy value in each year of the lifetime of this portfolio. Duke actdalg the calculation

on an hourly basis for all 8,760 hours of each year the measure is active. Sinceimabka¢o
model at this level of detail, we have instead broken out values across a sangigo/periods

of time (indexp=1 for standard 18-hour peak period @@ for off-peak period). Thus, the
Annual Avoided Energy Total (i.e., the economic value of the avoided energy) for weiaye
measures in yeain periodp (AAET,, ) is the annual period-specific energy saves,( )
multiplied by the annual period-specific avoided cost of enek§{p).

(1) AAET,; , =PE,; ,* AEC, ,.

The present value of this stream of annual period-specific avoided costssavarghe lifetimg
of a vintage yeav portfolio of measuredPVAAET), is calculated by the discounting formula,

2
J_ Z‘IAAEIJYp
2) PVAAET =) &~ .
@ ! ; @+d)
For the discount ratel, we use the utility’s pre-tax Weighted Average Cost of CapiViC Q.
Straight-line depreciation of this “rate-base component” is then appliedh&verdasure lifg
with each year’s “depreciatio®E, given by

(3) DE, = AAEL.

In each yeatr, there is a remaining undepreciated balance called the Avoided Energyriaié
(AEL ),

(4) AEIl,, = PVAAET-(i* DE,) forie[d,j].
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The utility is authorized to collect a retufRE, ;) from ratepayers at its authorized after-tax
equity-weighted Return on EquitRQE) on this annual (undepreciated) avoided investment,

(5) RE,; = ROE* AEI,; , where
(6) ROE:M, where
1-ITR)

COEis the cost of equity (i.e., the authorized return for the utiEf)is the percentage of
equity in the utility’s capital structure, ahitiR is the combined local, state and federal income
tax rate of the utility. Thus, the annual Avoided Cost of Energy revenue maguir@CE, ,) for
vintage yeaw portfolio of measures in program ysais,

(7) ACE,,.,.,,=DE,+RE, forie[t j].

Determining the annual Avoided Cost of Capacity revenue requirement for vyaage

program portfolio in program ye&rACGC,,) is accomplished in a similar manner as the Avoided
Cost of Energy revenue requirement, with one exception. The Annual Avoided Cajpaalty T

(i.e., the economic value of the avoided capacity) for vintageweaasures in yeafAACT, )

is comprised of two different components: generation and transmission & distitiufThe
generation component of the Annual Avoided Capacity Total is the annual peak demastd impa
(PDy,) times the annual avoided cost of generation capa®@=G, i), while the T&D

component is 50% of the annual peak demand impact valued at the annual avoided cost of T&D
capacity ACTDG,),*®

(8) AACT, =(PD, * ACGC, )+(0.50* PD, * ACTDC, ),

The present value of this stream of annual period-specific avoided cost saxengise lifetimg
of a vintage yeav portfolio of measuredPVAACT), is calculated by the discounting formula,

I, AAC
(9) PVAACT = Z (1+d1§'

For the discount ratel, the utility’s pre-tax Weighted Average Cost ofpital (WACQ, would
be used. Straight-line depreciation of this “ratse component” is then applied over the
measure lifg, with each year’s “depreciatioC, given by

®7In Duke’s May 2007 filing, there is no explicit mtéon of these two components of capacity. Howgver
subsequent conversations with Duke staff indicatdtie degree that T&D investments are deferredtaoltiee
implemented efficiency measures, such avoided wafitbe captured by their modeling efforts andrb#lected in
the avoided cost of capacity calculations. Fandparency, we have chosen to explicitly show thedamponents’
contribution to the overall Avoided Cost of Capgceivenue requirement used in our study.

% As discussed in greater detail in Chapter 3, we lthosen to mitigate the ability for demand-sieources to
affect the transmission and distribution system.
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(10) DC, = "YAACT

In each yeat, there is a remaining undepreciated balance ctdikedvoided Capacity
Investment ACI, ),

(11) ACI,; = PVAACT-(ixDC,) forielL j].

The utility is authorized to collect a retufR@) from ratepayers at its authorized after-tax
equity-weighted Return on EquitRQE) on this annual (undepreciated) avoided investment

(12) RG,, = ROE* ACI,; , where

v,i?

Thus, the annual Avoided Cost of Capacity ReveneguRementACGC, ) for vintage yeav
portfolio of measures in program yeais,

(13) ACG,,..... =DC,+RG, foriel[l j].

Since installed measures continue to provide enangydemand impacts throughout their useful
lifetime, the revenue requirement owed to thetytih any given program year (indgxis
comprised of all vintage year programs (inggxhat are in effect that program year. However,
Duke requested to collect 90% of the calculateddmbenergy and capacity revenue
requirements from its ratepayers. The final anAwalided Cost revenue requiremeAty)

owed to the utility in program yeauis,

(14) AC,=  (AEG,, +ACG,,).

v=Max(y-j,1)

The Benefits Calculator does not break out custserbgrclass, but rather treats the entire utility
as one customer class. Without any customer dgilore the Avoided Cost revenue requirement
associated with Save-a-Watt is distributed acrossnhtire utility customer base without regard
to which class might benefit or install the measuhat comprised the DSR portfolio.

C.1.2 Financial Accounting Revenues

The Save-a-Watt incentive mechanism, like otheredt@der incentives, is modeled as a rate
rider. The shareholder incentive owed to thetyti calculated each year and separately rolled
into rates, as if the forecast rate rider wereqmthy realized every year. This means that, unlike
other revenue requirement amounts, the amountotetieelated to the Save-a-Watt mechanism
is not impacted by sales fluctuations. The coltectf this rate rider is also fully realized and
flows directly into the utility as a component tf revenue requirement. The shareholder
incentive contributes directly to financial accaangtprofits, and so increases earnings and ROE,
even though it is not technically part of the tyik rate base.
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C.2 Costs

Most utilities keep two separate sets of financt@loainting books when tracking revenues and
expenses: one set that follows Generally AccepiambAnting Principles (GAAP) and is used to
report information to financial markets; and a seteet that follows standards imposed by the
regulatory body for cost of service, revenue regent, and rates calculations. The treatment
of costs as capitalized or rate base, depreciaficapital assets, tax deferral, and other findncia
calculations can differ substantially between thesemethods. Therefore, to accurately capture
the utility’s financial standing, it is necessaoyintegrate the treatment of expenses from both
sets of books.

C.2.1 Revenue Requirement Treatment of Program Costs

The original Save-a-Watt proposal requested,
“...to defer the program costs and to amortize them theelife of the applicable
program, with an acknowledgment that the revensesbéished in Rider EE, which are
based on avoided costs, specifically include tlvevery of incurred program costs.
Such deferral accounting will not impact the ratésmg proposed by the Company, but
will match the program expenses with the recognitbrevenues from Rider EE in a
reasonable manner for the Company’s financial pggsd (Duke, 2007)

Because program expenses are explicitly alreadyded and collected by Rider EE, Duke is
not allowed to increase its annual revenue requargrar rates to separately collect energy
efficiency program costs.

C.2.2 Financial Accounting Treatment of Program Costs

While the revenues associated with the Save-a-Mvathanism are established as if these
avoided costs were capitalized, in fact there aragtounting assets associated with the Save-a-
Watt mechanism. Therefore, the expenses thatthiosugh the financial statements are related
only to actually incurred program costs.

It is not clear whether the request quoted in C:2.1to defer the program costs and to amortize
them over the life of the applicable programipacts the reporting of U.S. GAAP earnings.

Nor is it clear how a utility regulatory body canpact U.S. GAAP treatment of these program
costs. While expenses are generally recognized wWieework or the product associated with
the expense is recognized in revenue, expensesiassbwith administrative costs such as
salaries and support activities are not deferfeat. this reason, to calculate accounting earnings,
we simply expensed the full value of the programiadstration and measure incentive costs in
the year they were incurred. This results in agmmamservative calculation of earnings in early
years. Since the Rider EE revenue requirementugesdrevenues over the entire lifetime of the
underlying measure life, while the program costsepensed in the year they occur, the utility
sees a large hit on its earnings in the first yédhe program (i.e., vintage year), but would
record only revenues in all subsequent years tiirdlg end of the measure’s lifetime for
programs implementing during a given vintage year.
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C.3 Simple Example of Calculations

To explicitly illustrate how our analysis constredtthe Save-a-Watt revenue requirement, this
section contains a (relatively) simple example.r @atotypical utility proposes three-year’s
worth of energy efficiency programs that looks $amto the Significant EE Portfolio developed
in Chapter 3 but implements measures that haveahlyear lifetime, for simplicity of
calculations. Table C- 1 displays the annual @oygyear energy and peak demand savings
associated with this portfolio of vintage year pags.

Table C- 1. lllustrative example of Save-a-Watt energy efficiay portfolio assumptions

Program Year Peak Period Energy Savings (MWh)

Vintage
Year 2008 2009 2010 2011 2012 2013 2014
2008 43,750 43,750 43,750 43,750 43,750
2009 89,950 89,950 89,950 89,950 89,950
2010 184,937 184,937 184,937 184,937 184,937
Total 43,750 133,700 318,637 318,637 318,637 274,887 184,937

Program Year Off-Peak Period Energy Savings (MWh)

Vintage
Year 2008 2009 2010 2011 2012 2013 2014
2008 18,750 18,750 18,750 18,750 18,750
2009 38,550 38,550 38,550 38,550 38,550
2010 79,259 79,259 79,259 79,259 79,259
Total 18,750 57,300 136,559 136,559 136,559 117,809 79,259

Program Year Peak Demand Savings (MW)

Vintage
Year 2008 2009 2010 2011 2012 2013 2014
2008 10 10 10 10 10
2009 21 21 21 21 21
2010 44 44 44 44 44
Total 10 31 75 75 75 65 44

The costs assumed to be avoided by the implementatithese energy efficiency portfolios are
reported in Table C- 2 on an annual basis for #red of 2008 (the first year of vintage year
2008 programs) through 2014 (the last year of giatgear 2010 program$).

% These avoided costs were also taken directly ftmanalysis in Chapter 3 and thus have effectcied with
new generation coming on-line in the forecast.
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Table C- 2. Save-a-Watt mechanism: Example avoided costs of egyeand capacity

Avoided  Avoided Off- Avoided

Peak Energy  Peak Energy Generation  Avoided T&D  Ave. Non-Fuel
Program Cost Cost  Capacity Cost  Capacity Cost Retail Rate
Year ($/MWh) ($/MWh) ($/KW-Year) ($/KW-Year) ($/kWh)
2008 $70.14 $41.08 $80.00 $30.00 $0.043
2009 $73.11 $42.82 $81.52 $30.57 $0.043
2010 $76.82 $44.99 $83.07 $31.15 $0.047
2011 $80.14 $46.94 $84.65 $31.74 $0.047
2012 $83.58 $48.96 $86.26 $32.35 $0.049
2013 $88.83 $52.03 $87.89 $32.96 $0.054
2014 $92.38 $54.11 $89.56 $33.59 $0.056

Utilizing these annual reductions in energy anckgkamand, along with the costs these
reductions avoid, it is possible to apply the folmeurom above to construct the Annual
Avoided Energy Total (AAET) and Annual Avoided Cajig Total (AACT), the annual

Avoided Energy Investment (AEI) and Avoided Capatitvestment (ACI) using a discount rate
of 8.6750% (pre-tax WACC), and finally the Avoidedergy (AE) and Avoided Capacity (AC)
revenue requirements that would be owed to thigyutibm ratepayers (see Table C- 3).
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Table C- 3. Save-a-Watt Mechanism: Example calculations

Vintage Year

Program Year Annual Avoided Energy Total ($MM)

2008 2009 2010 2011 2012 2013 2014

2008 $3.839 $4.001 $4.204 $4.386 $4.575

2009 $8.227 $8.644 $9.018 $9.406 $9.996

2010 $17.772  $18.542  $19.338  $20.551  $21.373
Total $3.839  $12.229  $30.621  $31.947 $33.319 $30.547  $21.373

Vintage Year

Program Year Avoided Energy Investment ($MM)

2008 2009 2010 2011 2012 2013 2014

2008  $16.359  $13.087 $9.815 $6.544 $3.272

2009 $35.253  $28.203  $21.152  $14.101 $7.051

2010 $75.954  $60.763  $45.573  $30.382  $15.191
Total  $16.359  $48.341 $113.972  $88.459 $62.946  $37.432  $15.191

Vintage Year

Program Year Annual Avoided Capacity Total ($MM)

2008 2009 2010 2011 2012 2013 2014

2008 $0.990 $1.008 $1.028 $1.047 $1.067

2009 $2.073 $2.113 $2.153 $2.194 $2.235

2010 $4.344 $4.426 $4.510 $4.596 $4.683
Total $0.990 $3.082 $7.484 $7.626 $7.771 $6.831 $4.683

Vintage Year

Program Year Avoided Capacity Investment ($MM)

2008 2009 2010 2011 2012 2013 2014

2008 $4.020 $3.216 $2.412 $1.608 $0.804

2009 $8.421 $6.737 $5.053 $3.369 $1.684

2010 $17.643  $14.114  $10.586 $7.057 $3.529
Total $4.006 $11.566 $26.541  $20.578  $14.615 $8.652 $3.490

Program Year Revenue Requirement ($MM)

2008 2009 2010 2011 2012 2013 2014

Avoided Energy
Avoided Capacity

$4.219  $13.057 $31.844  $29.856  $27.867 $22.934  $14.856
$1.037 $3.146 $7.503 $7.034 $6.565 $5.373 $3.451

Total

$5.256  $16.204  $39.347  $36.890 $34.433  $28.307 $18.306
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Appendix D. Financial modeling of Duke Energy Ohio’s Save-a-Watt Mechanism

In Appendix D, we describe Duke Energy Ohio’s pregub Save-A-Watt approach and how it
was modeled in the EE Benefits Calculator for thaqiypical southwest utility. Specifically,
we describe the technical approach used to quahgfgize of the “revenue requirement” to be
provided under this updated version of the SaveadtWechanism, including financial and
regulatory accounting treatmefit We relied primarily on Duke Energy Ohio’s pubjicl
available regulatory fillings in characterizing amedeling their Save-A-Watt proposal in Ohio.

D.1 Revenues
D.1.1 Revenue Requirement Calculation

Duke Energy Ohio’s July 31, 2008 filing of its Elec Security Plan included testimony and
exhibits that summarized and described the avaidstl(capacity and energy) revenue
requirement for its updated Save-a-Watt approactk¢D2008a). In general, revenues derived
from a vintage year set of program measures asgrdeted as follows:

1. Determine the avoided energy (kWh) and capacity-{laaf) resulting from each
installed DSM measure over its lifetime;

2. Use the projected marginal avoided cost of enedgy{h) and capacity ($/kW-year)
associated with each measure to calculate thedsted financial savings on an annual
basis over each measure’s lifetime;

3. Calculate the present value of the total annuaideebenergy and capacity costs for
each measure;

4. Multiply the present value of the total annual aedi¢tosts by some sharing percentage
(this represents the first piece of the revenuairement — call it the incentive
component);

5. Calculate the revenue lost from the lifetime avdideergy (kwh) valued at the non-
fuel retail rate in effect during the vintage yéahis represents the second piece of the
revenue requirement — call it the lost revenue aomept); and

6. Every fourth year a true-up mechanism is applieginsure, among other things, that
the incentive component of the revenue requirerdighhot result in earnings
exceeding some percentage of incurred program.costs

D.1.1.1 Formulae for Save-a-Watt Revenue Requirement

Duke set forth a very specific methodology in Apation Volume 11 of 1l of its July 31, 2007
filing with the PUCO (Duke, 2008b) for deriving tAeoided Cost revenue requiremeA()

that results from the implementation of a speafmand side resource measure. Two
components of avoided cost are explicitly identifiy Duke: the avoided cost of energy and the
avoided cost of capacity. Each has its own sealmulations; although they are similar in many
respects. The actual calculations are laid odetail below.

" The utility’s owed revenue requirement is caloetiabn a pre-tax basis. Thus, ratepayers are dbiigpay this
amount to the utility grossed-up for the assumei 8& liability faced by the utility (e.g., locatate and federal
government taxes). This calculation is not inctlid&plicitly in the formulae but is applied in tBenefits
Calculator to ensure the utility receives the fidlue of what it is owed.
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Although Duke'’s filing applied these calculationidl®e measure level, we have not specified
individual measures as part of our analysis; rafiharsing on a portfolio of unspecified energy
efficiency measures that achieves a certain leivehergy and peak demand savings. Thus, we
used Duke’s formulae to derive revenues from tBawe-A-Watt proposal but did so at a more
aggregate portfolio level, rather than for eachvigial measure. We believe that our simplified
approach would have a minimal effect on the fie&lenue requirement for a set of EE programs.

In the interest of maintaining consistency with Biskfiling, we have attempted to retain to the
degree possible their originally filed (i.e. JuUR(B) variable names, but have also added new
intermediate variables to better allow reader®tiod our calculations. Furthermore, we make a
distinction between the year indexing for calcugtpresent value of avoided savings (ingex
the year indexing for calculating the revenue regraent for a specifigintage year portfolio of
measures (indew), and the year indexing for calculating the anmaaénue requirement the
utility is owed in a specifiprogram year by ratepayers for implementing energy efficiency
measures that have not yet reached the end ofubeiul lifetime (indey).

For simplicity, we have assumed that a vintage pedrfolio of program measures is fully
installed on January™of that year. This assumption was used because dfifficulty
associated with deriving what fraction of the measwvas installed at which time over the
course of the year. The same holds true for theesore lifetime — clearly there is a distribution
of measure lifetimes in a portfolio of EE measuess] even within the same measure. For
simplicity, we assume that all measures instalhea certain vintage year reach the end of their
useful lifetime on December 3] years later (indekrepresenting the average lifetime in whole
years of the portfolio of measures installed thatage year)’! Put differently, the utility is
assumed to install all measures in the portfolighenfirst day of the vintage year (indiex 1),

in order to fully capture the annual energy and @etinsavings in that and every subsequent year
(indexi=1 through)) throughout the lifetime of the installed measures

To illustrate how these year indices, of which ¢hare many, relate to each other, Figure D- 1
shows the values forj, v, andy for a portfolio of measures that are offered emoth every year
for five years and has a measure-weighted lifetif@years. As can be seen from the figure, in
program year 1y€1 or the first column), the only energy efficienogasures that are affecting
the utility are those installed in vintage yearv41). Program year €2 or column two),
however, has measures from programs offered in\ootage year 1=1) and 2¥=2). In
program year 3yE€3 or the third column), EE portfolios from the yimus three years/€l, 2,
and 3) are all impacting the utility. The followjlyear y=4 or column four), those measures
installed in vintage year ¥£1) have reached the end of their useful lifetime bence do not
affect the utility any longer, but those installads/intage years=2, 3, and 4 continue to impact
the utility. This cascading set of effects conéisas time marches onward.

" For simplicity of exposition, we assume that tifietime of the portfolio of measuref foesn’t vary by vintage
year. If it did, the equations reported here wdaddome more cumbersome as the sizebetomes dependent
upon the vintage year being analyzed. The Ben@ttsulator is perfectly capable of handling difer portfolio
measure lifetimes across different vintage yeamsnéf the simplified equations here do not fulpresent this
capability.
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Portfolio Lifetime (Index j) = 3 Years

Program Year (Index y)

1 2 3 4 5 6 7
= 1| i=1 i=2 i=3
S 2 i=1 =2 =3
3 3 i=1 i=2 i=3
© O .
< 4 i=1 i=2 i=3
S 5 i=1 i=2 i=3

Figure D- 1. Example of Save-a-Watt mechanism year indexing

To determine the annual Avoided Cost of Energydonservation Revenue Requirement for
program yeay (ACCOE), it is first necessary to find the annual avoidedt of energy value in
each year of the lifetime of this portfolio. Du&etually does the calculation on an hourly basis
for all 8,760 hours of each year the measure igsactSince we are unable to model at this level
of detail, we have instead broken out values aaassgle year into periods of time (indexl

for standard 18-hour peak period g=® for off-peak period). Thus, the Annual Avoided
Energy Total (i.e., the economic value of the aediénergy) for vintage yeammeasures in year

i in periodp (AAET,, ) is the annual period-specific projected energyeddPCOE, i ;) times the
annual period-specific avoided cost of enel§EE, i p),

(1) AAET, , = PCOE,, ,* ACE,, ,.

The present value of this stream of annual perpetific avoided cost savings over the lifetime
of a vintage yeav portfolio of measuredPVAAET), is calculated by the discounting formula,

2
J_ D> AAET,

(2) PVAAET = zplm—d) .

For the discount ratel, we use the utility’s after-tax Weighted AveragesCof Capital
(WACQ."

The utility is authorized to collect a portion big present value of avoided energy costs from
ratepayers. The percentage is not explicitly exfeed in Mr. Schultz’s testimony (Duke,

2008a), nor in the Rider DR-SAW contained in Apation Volume 1l of Il (Duke 2008b). We

set this percentage value at 60%, based on theggp®n sharing percentage for such programs
contained in the Indiana Office of Consumer Cowragkttlement agreement with Duke Energy

2 Duke Energy Ohio explicitly referred to the usetw after-tax weighted average cost of capitahé NPV
calculation (Duke, 2008b). This differs from thegatment of the NPV calculation in the North Gaafiling,
where the discount rate was thre-tax weighted average cost of capital.
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Indiana (I0CC 2008%® Thus, the Avoided Cost of Energy for Conservat@venue
Requirement for program yegis,

(3) ACCOE_, = 60% * PVAAET

The annual Avoided Cost of Capacity revenue requard for program yearis calculated

slightly differently for demand response prograd€DRG) and conservation programs (a.k.a.
energy efficiency programshACCOG,). In the former case, the utility is only ablerézeive the
avoided cost benefits for the expected peak demethettions in the current program year from
any customers enrolled in its current suite of DBgpams. For conservation programs, as in the
avoided cost of energy calculations, the utilitplde to receive the present value of the lifetime
avoided cost of capacity savings.

Although not stipulated in the Duke Ohio filingjyate conversations with Duke staff indicate
that the Annual Avoided Capacity Total (i.e., tlteomic value of the avoided capacity) for
vintage yeak measures in yea(AACT,;) is comprised of two different components: gernienat
and transmission & distributioff. The generation component of the Annual Avoidega@iy
Total is the annual projected peak demand imp#&ddg ;| times the annual avoided cost of
generation capacityACGG, ), while the T&D component is 50% of the annuallkpdeamand
impact valued at the annual avoided cost of T&Decity (ACTDG,;),”

(4) AACT, = (PD,, * ACGC, )+ (0.50* PD,, * ACTDC, ),
For demand response programs, the existing sesofirces could be thought of in two different
ways. First, the utility has offered a set of s yeav DR programs that have subscribed
customers for a pre-specified period of time (i=l1,t0j). Alternatively, the utility could simply
subscribe customers for a single year to its DRyanos (i.e.j=1).

The utility is authorized to collect a portion bfg present value of avoided capacity costs from
ratepayers. The percentage is not explicitly efeed in Mr. Schultz’s testimony (Duke,
2008a), nor in the Rider DR-SAW contained in Apalion Volume 1l of Il (Duke 2008b). We
set the percentage value at 75%, based on thedagpea sharing percentage for such programs
contained in the Indiana Office of Consumer Cowragkttlement agreement with Duke Energy
Indiana (I0OCC 2008).

Thus, the current program ygaAvoided Cost of Capacity Revenue Requirem@&@DRG) is:

3 The example in this appendix utilizes a 60% slippiercentage, but in the main report this sharergentage
was reduced to 50% to better represent the curek¢ Ohio Save-a-Watt proposal.

™ In Duke’s May 2007 filing, there is no explicit mtéon of these two components of capacity. Howgver
subsequent conversations with Duke staff indicatdtie degree that T&D investments are deferredtaltiee
implemented efficiency measures, such avoided wafitbe captured by their modeling efforts andrb#lected in
the avoided cost of capacity calculations. Fandparency, we have chosen to explicitly show thedamponents’
contribution to the overall Avoided Cost of Capgcivenue requirement as we are applying them.

> As discussed in greater detail in Chapter 3, we lthosen to mitigate the ability for demand-sieources to
affect the transmission and distribution system.
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y
(5) ACDRG, = 75%* > AACT,,

v=y-]

For conservation (i.e., energy efficiency) prograthe present value of the stream of annual
avoided cost savings over the lifetifnef a vintage yeav portfolio of measurePVAACT), is
calculated by the discounting formula,

L, AACT,
(6) PVAAC'[:Z o dE;' .

The utility is authorized to collect a portion bfg present value of avoided capacity costs from
ratepayers. The percentage is not explicitly efeed in Mr. Schultz’s testimony (Duke,

2008a), nor in the Rider DR-SAW contained in Apation Volume Il of Il (Duke, 2008b). We
decided to set this value at 60%, based on theedgneon sharing percentage for such programs
contained in the Indiana Office of Consumer Cownagkttlement agreement with Duke Energy
Indiana (IOCC, 2008). Thus, the Avoided Cost op&aty for Conservation Revenue
Requirement for program yewgis

(7) ACCCE,, = 60%* PVAACT,.

On an annual basis, Duke Energy Ohio also expliottjuested to collect the revenue it would
have received but for the implementation of thes @y efficiency and demand response
programs. It is unclear from both Mr. Schultz'dsitesny (Duke, 2008a) and from the Rider
DR-SAW calculations in the Application Volume Il Bf(Duke, 2008b) whether the utility is
asking for the lifetime lost revenue or some shdrtee period. According to the settlement
reached in Indiana with the IOCC, Duke Energy Indiagreed to collect three-year’s worth of
lost revenue for every vintage year set of progrdrag implemented (IOCC 2008). With this as
the only point of reference, we assumed that tbeopypical southwest utility is able to collect
lost revenue for three year’s worth of program sadeluctions. Thus, the lost margin (revenue)
the utility is able to collect for a given programary (LMy) is equal to the average non-fuel
portion of retail rates in program yeaand the sum of the peak and off-peak perpd ( 2)

retail sales reductions over the vintage year @ogrthat have not yet reached this three year
milestone PCOE, ):

(8) LM, =LMR * Zy: ZZ:PCOL:VVp

v=y-3 p=1

Every fourth year, the utility has agreed to applyue-up mechanism to capture differences
between forecasted and actual sales levels, fadegtasd actual peak demand and retail sales
reductions from the implemented vintage year pnograand to apply an earnings cap that
explicitly excludes the contribution of the lost mia to earnings®

®n general, the true-up mechanisms for differefesieen forecasted and actual values are ratlagglstr
forward, and won't be discussed here. Our anatj@és not include a sensitivity case where forecasd actual
sales reductions differ, so the true-up for thegegories would be zero anyway.
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The earnings cap in program yggECT,), wherey is only multiples of four (e.g., 4, 8, 12, etc.),
is defined such that the calculated net income fileenncentive piece of the Save-a-Watt Ohio
proposal (i.e., equations (3), (5) and (7)) overghevious three vintage yea@Nly) is limited

by the net income caN(C,).

(9) ECT, = NIC, —Max{(NIC,,CNI, Jwherey € mod(y,4) = 0

The Net Income Cap is represented by a percenfemei@l incurred program administration
and measure incentive costs. The percentage, lmoywaries with the achievement of target
savings goals established by the legislature anm/blic utility commission (i.e., achieving
<80% of goals sets the cap at 9% of actual progmasts, achieving 80% - 104% of goals sets
the cap at 15% of actual program costs, and aclgex 105% of goals sets the cap at 18% of
actual program costs). In our study, we alwaysrassthat the utility achieves 100% of the
established goals. Therefore the Net Income G&@,f is always set at 15% of the three year
sum of vintage year actual incurred program adrratien and measure incentive CO#8(C,),

y-1
(10) NIC, =15%* Z APC, wherey e mod(y,4) =0

v=y-4

The Calculated Net Incom€Nl,) takes the incentive portion of the Save-a-Wattmaism,
applies any true-ups for difference between forethand actual sales and program impacts, and
deducts from this amount the three year sum ohgetyear actual incurred program
administration and measure incentive co8Rq,).”” Since our analysis assumes all forecasted
values are fully realized, there is no need to stiertrue-up calculations.

y-1
(12) CNI, = ' (ACCOE, + ACCOG, + ACDRG, - AP, ), wherey e mod(y 4) =0
—y—4

v=y

The final annual Avoided Cost revenue requiremAdt owed to the utility in program yegr
is,

(14) AC,_, = ACCOE + ACCOG + ACDRG + ECT,

, whereyemod(y,4)=0 *

The Benefits Calculator does not break out custsrbgrclass, but rather treats the entire utility
as one customer class. Without any customer ddiore the Avoided Cost revenue requirement
associated with Save-a-Watt is distributed acriessntire utility customer base without regard
to which class might benefit or install the measuhat comprised the DSR portfolio.

" In addition there are corrections for revenueteglaand income taxes. Although these adjustmeataat shown
here for simplicity, they are indeed integratea itite Benefits Calculator.
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D.1.2 Financial Accounting Revenues

The Save-a-Watt incentive mechanism, like otheredi@der incentives, is modeled as a rate
rider. The shareholder incentive owed to thetuyti$ calculated each year and separately rolled
into rates, as if the forecast rate rider wereqmthy realized every year. This means that, unlike
other revenue requirement amounts, the amountotetieelated to the Save-a-Watt mechanism
is not impacted by sales fluctuations. The coltectf this rate rider is also fully realized and
flows directly into the utility as a component tf revenue requirement. The derived revenue
requirement for the shareholder incentive contabutirectly to financial accounting profits, and
so increases earnings and ROE, even though it iedanically part of the utility’s rate base.

D.2 Costs

Most utilities keep two separate sets of financt@loainting books when tracking revenues and
expenses: one set that follows Generally AcceptambAnting Principles (GAAP) and is used to
report information to financial markets; and a seteet that follows standards imposed by the
regulatory body for cost of service, revenue regaient, and rates calculations. The treatment
of costs as capitalized or rate base, depreciaficapital assets, tax deferral, and other findncia
calculations can differ substantially between thesemethods. Therefore, to accurately capture
the utility’s financial standing, it is necessaoyintegrate the treatment of expenses from both
sets of books.

D.2.1 Revenue Requirement Treatment of Program Costs

In Mr. Schultz’s testimony, Duke Energy Ohio indexdthe Save-a-Watt proposal, tioes not
provide for explicit recovery of the Company’s piarg costs (Duke 2007b) Because program
expenses are already included, and perfectly deliday, Rider DR-SAW, Duke is not allowed
to increase its annual revenue requirement or tatesparately collect program costs.

D.2.2 Financial Accounting Treatment of Program Costs

Unlike in the Duke Energy Carolina filing where tt@mpany requested “ta defer the

program costs and to amortize them over the lifdhnefapplicable program{Duke 2007), no
such language was included in the Duke Energy Gliiling (Duke 2008a). Thus, we continue
to fully expense all incurred program administratémd measure incentives costs in the year in
which they are incurred.

D.3 Simple Example of Calculations

To illustrate how we constructed the Save-a-Wattmee requirement, this section contains a
(relatively) simple example. Our prototypical iffilproposes three-year’s worth of energy
efficiency programs that looks similar to the Sfgraint EE Portfolio developed in Chapter 3 but
implements measures that have only a 5-year ligstfior simplicity of calculation§® Table C-

8 Given the simplicity and duplicity of the demamsponse avoided cost calculations, we have exclilned from
this simple example. In addition, the analysiscdegd in this report only deals with energy effisty measures,
eschewing any analysis of demand response programs.
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1 displays the annual program year energy and gesdand savings associated with this
portfolio of vintage year programs.

Table D- 1. Save-a-Watt example: Energy efficiency portfolio assurtipns

Program Year Peak Period Energy Savings (MWh)

Vintage
Year 2008 2009 2010 2011 2012 2013 2014
2008 43,750 43,750 43,750 43,750 43,750
2009 89,950 89,950 89,950 89,950 89,950
2010 184,937 184,937 184,937 184,937 184,937
Total 43,750 133,700 318,637 318,637 318,637 274,887 184,937

Program Year Off-Peak Period Energy Savings (MWh)

Vintage
Year 2008 2009 2010 2011 2012 2013 2014
2008 18,750 18,750 18,750 18,750 18,750
2009 38,550 38,550 38,550 38,550 38,550
2010 79,259 79,259 79,259 79,259 79,259
Total 18,750 57,300 136,559 136,559 136,559 117,809 79,259

Program Year Peak Demand Savings (MW)

Vintage
Year 2008 2009 2010 2011 2012 2013 2014
2008 10 10 10 10 10
2009 21 21 21 21 21
2010 44 44 44 44 44
Total 10 31 75 75 75 65 44

The costs assumed to be avoided by the implementatithese energy efficiency portfolios are
reported in Table D- 2 on an annual basis for #meopd of 2008 (the first year of vintage year
2008 programs) through 2014 (the last year of gietgear 2010 programs).

Table D- 2. Save-a-Watt mechanism example: Avoided costs of eggiand capacity

Avoided  Avoided Off- Avoided

Peak Energy  Peak Energy Generation  Avoided T&D  Ave. Non-Fuel
Program Cost Cost  Capacity Cost Capacity Cost Retail Rate
Year ($/MWh) ($/MWh) ($/kW-Year) ($/kW-Year) ($/kWh)
2008 $70.14 $41.08 $80.00 $30.00 $0.043
2009 $73.11 $42.82 $81.52 $30.57 $0.043
2010 $76.82 $44.99 $83.07 $31.15 $0.047
2011 $80.14 $46.94 $84.65 $31.74 $0.047
2012 $83.58 $48.96 $86.26 $32.35 $0.049
2013 $88.83 $52.03 $87.89 $32.96 $0.054
2014 $92.38 $54.11 $89.56 $33.59 $0.056

" These avoided costs were also taken directly ft@analysis in Chapter 3 and thus have affectciaed with
new generation coming on-line in the forecast.
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Utilizing these annual reductions in energy anckgamand, along with the costs these
reductions avoid, it is possible to apply the folmeurom above to construct the Annual
Avoided Energy Total (AAET) and Annual Avoided Cajig Total (AACT), the present value
of the annual avoided energy and capacity totalAGET and PVAACT) using a discount rate
of 7.432% (after-tax WACC), the Lost Margin Recovbtgchanism (LM), the True-Up
Mechanism that includes the Earnings Cap calculatiand finally the complete revenue
requirement that would be owed to the utility fromtepayers (see Table D- 3).

Table D- 3. Save-a-Watt Ohio mechanism: Example calculations

Program Year Annual Avoided Energy Total ($MM)

Vintage Year 2008 2009 2010 2011 2012 2013 2014
2008 $3.839 $4.001 $4.204 $4.386 $4.575
2009 $8.227 $8.644 $9.018 $9.406 $9.996
2010 $17.772  $18.542  $19.338  $20.551  $21.373

Total $3.839  $12.229  $30.621  $31.947 $33.319  $30.547  $21.373

Program Year Present Value of AAET ($MM)

Vintage Year 2008 2009 2010 2011 2012 2013 2014
2008  $16.925
2009 $36.475
2010 $78.585

Total  $16.925  $36.475  $78.585 $0.000 $0.000 $0.000 $0.000

Program Year Annual Avoided Capacity Total ($MM)

Vintage Year 2008 2009 2010 2011 2012 2013 2014
2008 $0.990 $1.008 $1.028 $1.047 $1.067
2009 $2.073 $2.113 $2.153 $2.194 $2.235
2010 $4.344 $4.426 $4.510 $4.596 $4.683

Total $0.990 $3.082 $7.484 $7.626 $7.771 $6.831 $4.683

Program Year Present Value of AACT ($MM)

Vintage Year 2008 2009 2010 2011 2012 2013 2014
2008 $4.156
2009 $8.707
2010 $18.242

Total $4.156 $8.707  $18.242 $0.000 $0.000 $0.000 $0.000

Program Year Lost Margin Recovery Mechanism ($MM)

Vintage Year 2008 2009 2010 2011 2012 2013 2014
2008 $2.659 $2.659 $2.916
2009 $5.466 $5.996 $5.996
2010 $12.328  $12.328  $12.889

Total $2.659 $8.125  $21.241  $18.324  $12.889 $0.000 $0.000
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True-Up Mechanism Revenue Requirement ($MM)
2008 2009 2010 2011 2012 2013 2014
Program Costs $5.313  $10.475  $24.690
Net Income Cap $0.797 $1.571 $3.703

Calculated Net $7.336 $16.634  $33.406

Income
Earnings Cap ) ) )
Account $6.539 -$15.063 -$29.703
Earnings Cap N/A N/A N/A  -$51.305 N/A N/A N/A
True-Up

Program Year Revenue Requirement ($MM)
2008 2009 2010 2011 2012 2013 2014
Avoided Energy ~ $10.155 $21.885 $47.151 $0.000 $0.000 $0.000 $0.000
Avoided Capacity $2.494 $5.224  $10.945 $0.000 $0.000 $0.000 $0.000

Incentive
Mechanion ~ $12:648  $27.109  $58.096  $0.000  $0.000  $0.000  $0.000
Lost Margin
Mochaniem 52659  $8.125  $21.241  $18.324 $12.889  $0.000  $0.000
True-Up N/A N/A N/A  -$51.305 N/A N/A N/A
Adjustment

Total  $15.307  $35.234  $79.337 -$32.980 $12.889 $0.000 $0.000
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Appendix E. Sensitivity Analysis

We also conducted sensitivity analysis to explbeeipact of key market and regulatory
uncertainties and risks on our prototypical utjlgéhareholder earnings, and customer bills and
rates. The base case results identified trendet@cts associated with the combination of
different shareholder incentives, a decoupling rmacm, and three different EE portfolios. In
the sensitivity cases, we vary key financial angsptal assumptions from the base case and
examine changes to the earnings formula in eaalelsblaer incentive to better understand
impacts on shareholders and customers. Specyfived looked at three different scenarios:

1. Low Growth Utility : Utility growth rates in energy and peak demarldsand some
utility cost categories are lower than the base,dasorder to assess results for utilities
with slower rates of load growth (see Table E- 1).

2. Utility Build Moratorium_: We assume that a state PUC requires its usitibeacquire
new generation resources using competitive procemesnwith private power producers,
rather than through building new generation agbettscan be put into ratebase. The
utility relies solely on purchased power to meetife incremental resource needs. This
scenario may be reflective of the situation faamgribution utility (that has divested
generation) (see Table E- 1).

3. Higher Cost Utility : We assume that the utility’s previous supply-sidestment
decisions and lower operating efficiency have sarislly increased the utility’s current
cost of service, producing higher retail rates (parad to the base case) that are more
representative of regions outside the Southwe&ieBn (see Table E- 1).

Table E- 1. Change in utility characteristic over analysis periodelative to Base Case

Utility Higher
Low Growth Build Cost
Utility Moratorium Utility
Retag aIilaesctrlc NV o o
Mo ® e
Customers * & &
Fuel Costs o A &
O&M Costs 7 7 A
CapEx Costs W 7 AN
Rate Base & W A
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E.1 Low Growth Utility Sensitivity Case

Many jurisdictions across the country are experiggmonuch lower load and peak demand
growth than is currently observed in and forecasthe southwest. The influx of new residents
is generally slower in these regions than for aotgiypical utility and thus the expansion of
local businesses to meet this lower consumer demsaaddo reduced. Such a slowing of the
economy, relative to the fast-paced southwest, dvbalexpected to reduce the rate of growth in
O&M budgets, defer the need for constructing newegation facilities, and mitigate some T&D
system upgrades and expansion.

If the utility’s growth in customers, energy, anehtand, as well as its non-fuel budgets, are
altered to be slower than the base case, the dabeffact from implementing energy efficiency
is to impact the timing of the resource expansiam{’ Similarly sized energy efficiency
portfolios have a greater impact on mitigating lead peak demand growth for the Low Growth
utility compared to the prototypical utility undease case assumptions (Figure E- 1). After five
years of energy efficiency programs, the Low Groutility has offset nearly all growth in
electricity sales with the Aggressive EE portfaiod 65% of its peak demand expansion. By
2017, the Low Growth utility has actually bentstdes forecast line down by implementing this
EE portfolio, achieving over a 120% reduction iowth, and mitigating nearly 85% of its
incremental peak demand. In contrast, the proto&pitility under base case conditions is able
to offset about 73% of load growth and 49% of trengh in peak demand.

140%
120% - W Low Growth
M Base Case

100% -
80% - --®- 1 """
60% -  B.1 "B { B B |
40% -
20% -

0% -

Mod. | Sig. | Agg. | Mod. | Sig. | Agg.

EE

Mod. | Sig. | Agg. | Mod. | Sig. | Agg.

EE

Retail Sales Peak Demand Retail Sales Peak Demand

Savings as a % of Forecasted Growth

2012 (5 Yr.) 2017 (10 Yr.)

Figure E- 1. Growth in retail sales and peak demand offset bynergy efficiency

The significant effect on sales and peak demandtgrof the Aggressive EE portfolio at the
Low Growth utility defers the need for new poweamtks and growth-related upgrades to the
T&D infrastructure further into the future thandbserved in the base cdSeln the base case,

8 n all figures and tables in this appendix, th@4B Case” refers to the results summarized incse8ty.
8 Due to the differences in demand and energy groatgs assumed in the Low Growth sensitivity caselation
to the Base Case, there are substantial differandbés size, technology and timing of planned $yxside
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the prototypical utility defers the need for aduli@al generation facilities by one year due to the
introduction of any of the three energy efficiempytfolios. However, in the Low Growth
sensitivity case, the utility reduces load and pdekand growth so much in response to the
Aggressive EE goals that it is able to defer thestrmction of its supply side assets by two years
starting with the 551 MW combined-cycle gas turlphtent, which is originally scheduled to go
online in 2015 but now is not needed until 2012 (Segure E- 2).

%008 iO 13 2018 %023

Low  Mode i i
Sig. EE

Growth

key: m soomwicec gl s51mwcceT 214 MW Gas CT

Figure E- 2. Timing of major generation plan additions for LowGrowth utility

For example, if the Aggressive EE portfolio is ieplented, investment dollars are pushed out
further into the future at the Low Growth utilitynich lowers the annual capital expenditure
budgets for new generation facilities and resulta iower basis for calculating utility returns. A
substantially smaller rate base produces lowerimgsrior the utility, especially in relation to

one where plants are only deferred one year, agoacthe base case (Figure E- 3). The
$145MM reduction in earnings for the low growth casder an Aggressive EE savings target is
caused by the sizable reduction ($270MM) from itsegetion capital expenditure (CapEx)
budget.

additions, as indicated above. This has consegsenc the size of the utility’'s generation capéapenditure
budget, but not for the timing of any deferral do¢he implementation of energy efficiency. Théedel of the
plants is strictly driven by an assessment of wherplant is originally needed (i.e., No EE) ancewhhat same
level of peak demand is reached once energy affigisavings are realized. The model assessetntiing)
decision at an annual level, so deferrals are glshefurther into the future than they might beeality.
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Figure E- 3. Reduction in earnings and CapEx for Low Growth utilty

With less capital invested, the utility is ablagsue substantially less equity (~$200MM) which,
from an ROE perspective, greatly offsets the radnah earnings. As illustrated in Figure E- 4,
ROE is barely affected by the Aggressive EE padfol the Low Growth utility, in spite of the
sizable drop in earnings — ROE falls by only twaibgpoints relative to the rate of return that is
achieved by the prototypical utility under baseecassumptions implementing the same EE
portfolio. Given the Low Growth utility’s reductioof $270MM in earnings and 14 basis points
in ROE when implementing the Aggressive EE portfali is unlikely utility managers will

focus on pursuing the Aggressive EE portfolio uslitey can be financially compensated to
either be better off, or at least achieve comparbdels of financial success.

S $1,600 16 o _
2 $1,400 | WEquity #ROE/|..........fo & ---emee- 14 27
B o $1,200 - e 1284
0;;_ $1,000 |----------mmmm e .- -10 @ §
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Mod. EE Sig. EE Agg. EE

Figure E- 4. Reduction in equity and ROE for Low Growth utility
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If the utility implements a decoupling mechanishe financial benefits that are received by the
Low Growth utility are not dramatically differeroim the base case. The rate of utility growth
does not greatly affect achieved ROE once decogisiapplied, leaving the utility 1 basis point
or less below what they would have achieved if gnefficiency was eschewed completely
(Figure E- 5).

w Mod. EE Sig. EE Agg. EE
T}
g 0 r—v—- r
= (2) T 000 B |
e @O
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Lu —
O & (0) prorrrmrr
e~ 127
“g’, (14) -
S (16)
6 Base Case w/o Dec Low Growth w/o Dec

M Base Case w/ Dec W Low Growth w/ Dec

Figure E- 5. Effect of decoupling on change in ROE relative to NoEcase

If a utility shareholder incentive mechanism ikéd with the implementation of a decoupling
mechanism, the Low Growth utility’'s change in eags (Figure E- 6) and ROE (Figure E- 7)
from EE is very similar to that achieved by thetptgpical Southwest utility in the Base Case.
As the level of EE savings increases at the Lown@rautility, earnings generally increase
across all shareholder incentive mechanisms, exbe@hared Net Benefits mechanism. In that
case, the reduction in earnings, as observed éoAggressive EE portfolio in Figure E- 4, is
bigger than the contribution to earnings from hibig decoupling and Shared Net Benefits
shareholder incentive mechanisms. On the othet,HROE is always improved with the
introduction of a decoupling mechanism (see Fidt#B), so applying a shareholder incentive in
addition simply elevates the achieved return everefrbut does so comparably across the two
utilities.

89



Energy Efficiency Incentives Analysis

Change in Achieved Earnings relative to No

$700
$600
$500
$400
$300
$200
$100
$_
$(100)

EE ($MM, PV)

Performance Target
M Save-a-Watt OH

Low Growth | Base Case

Mod. EE

Low Growth | Base Case

Sig. EE

Cost Capitalization
W Save-a-Watt NC

Low Growth | Base Case

Agg. EE
B Shared Net Benefits

Figure E- 6. Effect of decoupling or shareholder incentivesen achieved earnings for Low Growth
utility

Change in Achieved ROE
relative to No EE (Basis Points,

Performance Target
W Save-a-Watt OH

Low Growth| Base Case

Mod. EE

Low Growth| Base Case

Sig. EE

Cost Capitalization
W Save-a-Watt NC

Low Growth| Base Case

Agg. EE
B Shared Net Benefits

Figure E- 7. Effect of decoupling or shareholder incentiveon achieved ROE for Low Growth
utility

From the customer perspective, there are alsawelaminor differences in bill savings (Figure
E- 8) and retall rates (Figure E- 9) between the ¢ases and across the different shareholder

incentive mechanisms. In general, as the levElEbfavings increases, the Low Growth utility

experiences slightly lower bill savings relativethe base case if the same shareholder incentive
is applied. On the other hand, the impact onlredtes are generally higher in the Low Growth
utility when either the Moderate or Significant B&rtfolios are implemented, but drops below

the base case for most shareholder incentive merhanvhen the Aggressive EE savings are
achieved.
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Figure E- 8. Effect of decoupling or shareholder incentivesn customer bill savings for Low

Growth utility
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Figure E- 9. Effect of decoupling or shareholder incentives on avage retail rates for Low Growth

utility

E.2 Utility Build Moratorium Sensitivity Case Results

In some jurisdictions, state PUCs require utiliiesneet some or all new generation resource

needs through competitive procurements involvingtreats with private power producers,
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rather than the utility building new generation enthate-of-return regulatiofs. This type of
procurement policy reduces the utility’s future ikalpexpenditure budgets for new rate-based
generation assets, which are a major source ohpakearnings from the utility’s financial
outlook. In this world where the utility must userchased power contracts from the private
market, though, the utility also issues far lessityq

The difference in earnings for the prototypicalitytibetween the base case and this Utility Build
Moratorium case before EE is even implemented & st&545MM lower under the latter
situation over 20 years on a present value basie. achieved ROE over this same time period is
also substantially lower if the utility is not aled to build its own generation assets: 10.32% for
Build Moratorium vs. 10.43% for the base case (Fdtw 10)*® Once energy efficiency

programs are implemented at both utilities, themeard impact in ROE is comparable for each
level of savings: ~4 basis points for the Moderdtepirtfolio, ~7 basis points for the Significant
EE portfolio, and ~12 basis points for the AggresgtE portfolio.
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1045% b - Base Case

M Build Moratorium

10.40%
10.35% |-~ e

10.30% +---

10.25% -
10.20% - - -

10.15% +---

10.10% -
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10.05%
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Figure E- 10. Effect of energy efficiency on achieved ROE for Utilf Build Moratorium case

The introduction of new generation assets in treelzase produces a rather volatile annual
utility cost structure; some years costs grow be~+ghile in others they can grow by twice that
amount when big capital expenditures are made, muhrectly into rates via CWIP. This
situation is not apparent in the Build Moratoriunseabecause the utility does not undertake

8 |n its general rate case settlement in 2005, AdzBublic Service agreed to a self-build moratoriarmearly 10
years, which compels the utility to rely more onrahent generators to meet its rapid native loasvtitAPS
2005).

8 This result seems counterintuitive, but theretaethings that are driving this result. Firsttire base case, the
prototypical utility receives Construction WorkRrogress (CWIP), thereby allowing it to immediateggin to
earn a return on this investment. Second, oncetimvestments are rolled into rate base, the dueyaeciation
amount will be larger, resulting in a larger redoetin authorized annual return between rate cdsdhle Utility
Build Moratorium case, the revenue requirement eidlp less between rate cases, requiring the rataifto recover
a larger authorized return, ceteris paribus. Heotosts are rising rapidly, the earnings erobitween rate cases
experienced in the base case is exacerbated Wtilitg Build Moratorium case resulting in a lowachieved ROE.
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such investments, but instead signs long-term aotgmwhere a fraction of the capital costs of
the plants are embedded in the purchased powezragré’s variable cost and are amortized
over the lifetime of the contract. Thus, retatesado not increase nearly as much nor do they
jump as dramatically in the Build Moratorium casetleey do in the base case (Figure E- 11).
With lower retail rates but comparable savings fremargy efficiency programs, ratepayers of
the prototypical utility save more money (~$300MM)he base case compared to the Build
Moratorium utility (Figure E- 12).
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Figure E- 12. Effect of energy efficiency on ratepayer bill savinger Utility Build Moratorium case
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The value of offering a decoupling mechanism itagon or in conjunction with either a
Performance Target, Shared Net Benefits or Costté&laation incentive mechanism, or a
mechanism that combines a lost revenue recoverhanem with an incentive implicitly (i.e.,
Save-a-Watt OH and Save-a-Watt NC), appears tarbgréater when implemented in the Build
Moratorium case than in the base case. As FiguleHtustrates, there is nearly universal
improvement in utility earnings when a financiatemtive is provided to the Build Moratorium
utility for implementing any sized portfolio of emgy efficiency, while it is only when either
more lucrative mechanisms are provided (e.g., $awatt NC) or the magnitude of the
achieved sales and peak demand reductions ardes(eatp, Significant EE, Aggressive EE) that
such increases in utility earnings are achievddiive to the case where energy efficiency is
eschewed. Similarly, ROE increases more when ¢iahimcentives are given to the Build
Moratorium utility compared to the prototypical itilin the base case (Figure E- 14).
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Figure E- 13. Effect of decoupling and shareholder incentivgeon achieved earnings for Utility Build
Moratorium Case

94



Energy Efficiency Incentives Analysis

300
250 | | M Base Case W Build Moratorium | i

o
—
)
=
d
©
© o 200
- c
8'5150*
(ID'
_0_9100* ***************************************************************
o 3
> “c+-------------9 -
oQ
sw o
() - +— +— () 4+ ) — +— 4=

<2 g o S8 48 8 2|2 S8 o8 B | 2 88 nwE 3
c S Sw B = = |g =g 2 = = g 2L 22 =
- Z Q © o, © O i o |© — © © i o @ "—‘(U'qu__)l 1
o 3 ESgNg 26 L6 Q) 3 E 92 Ng 2 ¢ 2 E S No 2 Tis Q
(@) o |6 © Sl oo Od o o S ) ) o 6 Ss 0o Ol
c o e FP =28 > |3 o 2 FO 28 m S 4] O =8 m> |5

o o @ @ O o @© O o © ]
© ® ® i
- o S ) N [a O 2 O 2
(@)

Mod. EE Sig. EE Agg. EE

Figure E- 14. Effect of decoupling and shareholder incentivesn achieved ROE for Utility Build
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E.3 Higher Cost Utility Sensitivity Case Results

There is great diversity in the cost structuretdities in the Southwest (and in the US). Costs
associated with a utility’s previous investmentidens remain on the books for twenty years or
more for major generation and transmission projedlsch if ill-advised or unchecked from a
cost-containment standpoint can impact retail ltels for many years. Moreover, the degree
of operational efficiency (e.g. labor costs, powknt heat rates, line losses) can also have a
significant impact on the level of current and fetuetail rates.

In this sensitivity case, we explore the impachfrimstituting the three EE portfolios at a utility
that has considerably higher costs (and rates)ttieprototypical utility under base case
assumptions. Historically, the utility in our HigthCost sensitivity case made capacity
investment decisions that turned out to be morersipe; thus its rate base is ~40% higher than
the prototypical utility in the base case. Fronpperations standpoint, the High Cost utility is
also rather inefficient, spending nearly 70% mabantthe prototypical utility on its annual O&M
budget in the base case. When combined, thestatiars result in the High Cost sensitivity
case producing a first year average retail rateisha ¢/kWh higher than the prototypical utility
under base case assumptions (i.e., 11.1 ¢/kWhgh Bost sensitivity case and 9.1 ¢/kWh in the
Base Case).

The Benefits Calculator assumes that future investmin energy efficiency programs do not
have an impact on historic capital expenditureimre O&M budgets. Since all other going
forward costs are the same across the two casedel and purchased power, capital
expenditure budgets), identical reductions in pdakand and energy from EE produce identical
cost savings to the utility. The change in theereie requirement for each component piece of
the cost of service is the same even though thk Basgt utility and the Base Case utility start at
very different retail rate levels (see Figure E}. 1B spite of the differences in cost of service
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and initial retail rates between the High Costitytéind the prototypical utility in the base case,
they both produce identical cost reductions inrtheenue requirement when EE is implemented
from their “business-as-usual”’ No EE levels: $1.08B.66B, and $2.32B for the Moderate,
Significant and Aggressive EE portfolios respedsiisee diamonds linked to right axis of
Figure E-15). With no difference across the theesgivity cases in the change in rate base-
related costs (as well as non-‘rate base” relabstsy from implementing energy efficiency,
there can be no difference in the impact on autkedrearnings.
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Figure E- 15. 20-Year revenue requirement for High Cost Ulity sensitivity case
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Appendix F. Designing shareholder incentives to achieve specific policy goals

In Appendix F, we explore a different approach ésigning shareholder incentives that focuses
on a regulatory commission that is interested eadng specific policy goals: capturing the net
resource benefits of energy efficiency for ratepsygad establishing a sustainable business
model that encourages utilities to pursue enerfigieficy aggressively.

F.1 Designing shareholder incentives that provides shareholders with ampportunity to
achieve a specified increase in return-on-equity

In this section, we address the situation wherdthl€ wants to offer our prototypical utility the
opportunity to achieve a pre-specified, targetetdgase in the utility’s after-tax ROE (e.g., 10,

20 or 30 basis point increase in ROE when saviogésgare reached compared to the “business-
as-usual” (BAU) No EE ca$é. The regulatory commission is interested in urtdeding the
potential impacts of changing the target earniraggshof each shareholder incentive mechanism
compared to a BAU case without energy efficiency.

Under the initial Performance Target incentive naggsm, the prototypical utility receives an
additional 10% of program administration and measuicentive costs for achieving a program
savings target. In Figure F- 1, we show the regyercentage of additional program costs that
must be provided to the prototypical utility (on a&fter-tax basis) if it implements the three EE
portfolios for the utility to achieve a 10, 20 d Basis point increase in ROE compared to the
business-as-usual No EE case. The moderate EBlpord#quires a higher percentage of
additional program costs for the Performance Targmintive in order to achieve the same
increase in ROE basis points as an EE portfolibdbhieves deeper savings because the
moderate EE portfolio has a lower budget. For gtanto affect a 20 basis point increase from
the BAU ROE, the prototypical southwest utility dinave an earnings basis equal to an
additional 46% of program cost for achieving the Ei@ade EE savings goals. If the utility
reached the Significant EE savings goals, themagalatory commission could set the earnings
basis at an amount equal to an additional 25%axjram costs. It is not clear that a
Performance Target mechanism would be politicatlyeptable to some stakeholders (e.g.
customer groups) in cases where they represeritgghahare of additional program costs (e.g.
the earnings basis would represent an addition@l6526 of program costs for the Moderate EE
portfolio if shareholder incentives were to proval20-30 basis point increase).

8 The PUC could also decide to institute a decogpiirechanism and also offer the utility an oppotiuto
increase earnings by a targeted amount (e.g. 20 basis points) through a shareholder incentigephovided
rewards for successful achievement of EE goals.
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Figure F- 1. Relationship between Performance Target mechamisearnings basis and change in
ROE

Under the initial Shared Net Benefits incentive hradsm, the prototypical utility retains 15%
of the net benefits from the portfolio of energfia@éncy programs. In Figure F- 2, we show the
percentage of net resource benefits to be retdipehe utility if the utility implements the three
EE portfolios in order to achieve a 10, 20 or 36idaoint increase in ROE compared to the
business-as-usual No EE case. Compared to therParice Target mechanism, there is a
narrower range in the required earnings basissiiaee of net resource benefits ranges from ~9
to ~30% for a 10-30 basis point increase for &E3portfolios. For example, the share of net
resource benefits offered to the utility to achiavE0 to 30 basis point increase in ROE is quite
similar for the Significant and Aggressive EE politi. The Shared Net Benefits incentive has
the desirable property that it may be politicaltg@ptable to stakeholders to adopt an earnings
basis level (e.g. 15% of net resource benefitd)dbald remain in place for some period of time
as it would allow the utility to increase its RO&itachieves higher levels of EE savings (e.g.
ROE increases by 13 to 23 basis points as théyutibves from a Moderate to Aggressive EE
portfolio).
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Under the initial Save-A-Watt NC mechanism, thet@iygpical utility capitalizes and receives
90% of the present value of avoided costs ovelifistame of installed EE measur&3in Figure

F- 3, we show the percentage of capitalized avombsts to be retained by the prototypical
utility for implementing the three EE portfolios amder to achieve a 10, 20 or 30 basis point
increase in ROE compared to the business-as-usuBH\tase. Because the Save-A-Watt NC
mechanism covers program costs, lost revenue, lhasvan incentive payment, the achieved
return on equity with Save-A-Watt is directly dedent upon the level of avoided cost benefits
provided to the utility relative to the cost of th& programs. If the prototypical utility can
achieve the savings goals based on our EE progpatrassumptions, then an earnings basis set
at 33% of avoided cost benefits would produce béds)s point increase in ROE for
implementing the Moderate EE portfolio, while anngéiags basis set at 36% of the avoided cost
benefits would produce a 20 basis point increaseOf for the Significant EE portfoli®.

These results also suggest that the levels of adadst benefits provided to the prototypical
utility are much lower than the 90% requested bkdéQarolina, assuming that a 10-30 basis
point increase in ROE is the level of earningsease being considered by a regulatory
commission (Duke 2007).

8 We do not include an analysis of the Save-A-Waitgoposal in this section, because that mechainisndes
an earnings cap, a share of gross benefits, avst eelvenue recovery mechanism. Thus, there anméoy
elements to the mechanism that can change to rike/pe of analysis meaningful.

8 Recall that under Save-A-Watt, the utility earrsirage at risk (and could be lower than expecteBEiprogram
costs are higher than forecast or if actual, vetiBavings are lower than engineering estimateawfgs.
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Figure F- 3. Relationship between Save-a-Watt NC earnings basiscaohange in ROE

Under the initial Cost Ccapitalization mechanishg prototypical utility receives a bonus for
energy efficiency investments and is allowed toease its authorized ROE (10.75%) by 500
basis points on those investments. In Figure edshow the return on equity bonus that must
be provided to the prototypical utility (on an aftax basis) for energy efficiency investments if
it implements the three EE portfolios for the tyilio achieve a 10, 20 or 30 basis point increase
in ROE compared to the business-as-usual No EE ¢&asgost Capitalization incentive
mechanism produces a larger marginal increase ia ®Othe same earnings basis level (i.e.,
return on equity bonus) as the degree of EE sawgsases. For example, a 1,000 basis point
ROE Bonus level would produce a change in the pypical utility’s after-tax ROE equal to 1
basis point for the Moderate EE portfolio, 3 basigts for the Significant EE portfolio, and 12
basis points for the Aggressive EE portfolio.
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Figure F- 4. Relationship between Cost Capitalization earningsasis and change in ROE

100



Energy Efficiency Incentives Analysis

In assessing the relative merits of incentive psafx state regulators may consider the potential
impact of a shareholder incentive mechanism oroweegall level of EE program costs and equity
issues such as the sharing of net resource befreftsmplementing an EE portfolio between
shareholders and customers. In Table F- 1, we shevour shareholder incentive mechanisms
expressed in terms of the shareholder incentivseecent of program cost as the size of the EE
portfolio increases and would highlight the follmgiresult$’

First, the Performance Target, Shared Net BenafitlsSave-a-Watt NC mechanisms all produce
identical pre-tax incentive payments as a percetdtal program costs when the mechanisms
are designed to achieve a specific level of ROERfspecified EE portfolio. This occurs because
the utility issues no additional equity with the@sechanisms; thus, every after-tax dollar that is
received from ratepayers for the incentive contebudirectly to increasing ROE. However, the
Cost Capitalization mechanism must generate adameunt of money to meet the same rate of
return because the utility typically issues additibequity (and debt) to fund the EE program
costs and the associated incentive. Thus, witbhst Capitalization mechanism, some of the
upside impact on the utility’s achieved ROE is gated because, although earnings increase,
more equity is outstanding (which dampens the am@en ROE).

Table F- 1. Pre-tax shareholder incentive as a percent of total EEqgram costs (Shareholder
perspective)

Pre-Tax Incentive as % of Program Cost

Achieved Performance Shared Net Save-a- Cost
ROE Target Benefits Watt Capitalization

" + 0 Basis Pts. 10.43% 14% 14% 14% 21%
'-U_ BAU + 10 Basis Pts. 10.53% 44% 44% 44% 51%
© ROE 420 Basis Pts. 10.63% 74% 74% 74% 81%
= + 30 Basis Pts. 10.73% 104% 104% 104% 111%
o + 0 Basis Pts. 10.43% 11% 11% 11% 18%
W BAU + 10 Basis Pts. 10.53% 26% 26% 26% 32%
_5_)5 ROE  + 20 Basis Pts. 10.63% 40% 40% 40% 47%
+ 30 Basis Pts. 10.73% 55% 55% 55% 63%

" + 0 Basis Pts. 10.43% 7% 7% 7% 14%
I-IJ_ BAU + 10 Basis Pts. 10.53% 13% 13% 13% 20%
S ROE +20BasisPts. 10.63% 19% 19% 19% 27%
< + 30 Basis Pts. 10.73% 26% 26% 26% 33%

Second, the “+ 0 basis point” level provides thgutatory agency and utility with information
on the shareholder incentive as a percent of pnog@sts that allows the utility to be indifferent
to implementing energy efficiency, but does notvate a positive financial incentive. With the
exception of Cost Capitalization, the other thriegreholder incentive mechanisms represent

87|f a decoupling mechanism were implemented inwoction with one of the non-“Save-a-Watt” mecharisthe
incentive payment required to achieve the necessargase in ROE would be less.
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between 7-14% of program costs across all EE gmsfd the utility’s ROE target is set at the
BAU No EE case.

Third, as you move from Moderate to Aggressive EEfplios, the shareholder incentives
represents a declining percent of program cosisspecified target basis point increase (e.g. 20
basis points). For example, for Performance Tagjeared Net Benefits or Save-A-Watt, the
shareholder incentive would increase EE progransdms74% for a Moderate EE portfolio but
would only increase program costs by 19% for thgr&gsive EE portfolio. The implicit
message is that a targeted increase in ROE maytbaeale with the size of the EE portfolio. It
may be hard for customer groups to accept incemtieehanisms that offer 20-30 basis point
increases in ROE, which also have the effect akmsing program costs by 70-104%. If some
stakeholder groups believe that shareholder ineemghould not increase program costs by
more than X% (e.g. 15-20%), then they may also lcoiecthat shareholder incentives are more
acceptable if the utility implements a SignificantAggressive EE portfolio. In any event, an
analysis that links increases in the utility's attR@OE through specific incentive mechanisms to
their impact on EE program costs may be an effeatiay for regulators to assess clearly the
trade-offs in incentive design, acceptable earntaggets, and level of EE effort necessary for
additional earnings.

In addition to their impact on program costs, ragpuly agencies and other stakeholders may also
be interested in how the design of shareholdemitihe mechanisms influences the sharing of

net resource benefits between utility shareholdedsratepayers. In Table F- 2, we show the
ratepayer share of net resource benefits acrosbrde EE portfolios for four incentive
mechanisms with varying increases in the ROE egsniarget. We would highlight the

following results.

First, ratepayers receive 73 to 88% of the neturesobenefits if the utility successfully achieves
the savings goals in the Significant and AggresEikzeportfolios under most incentive
mechanisms (except for Cost Capitalization) angetiaincreases in ROE (e.g. 10-30 basis point
increase in ROE). The ratepayers’ share of neures benefits is in the 58-70% range if the
utility has the opportunity to increase earning2by30 basis points for implementing the
Moderate EE portfolio.

Second, if the regulatory agency wants the shadehahcentive mechanisms to allow the utility
to increase its BAU ROE by 10 basis points, thaepayers receive 82-88% of the net resource
benefits (except for the Cost Capitalization mecrarwhere ratepayers share is 3-7 percentage
points lower). As the ROE earnings target incredsethe same level of achieved EE savings,
the incentive payment to shareholders increasesa@payers’ share of net resource benefits
decreases. For example, if the utility implemeh&sS$ignificant EE portfolio, ratepayers receive
80% of the net resource benefits if the ROE eamtagget is set at a 20 basis point increase,
while ratepayers receive 73% of net resource bisnatfia 30 basis point increase in ROE (except
for Cost Capitalization).

Third, in the case of Save-A-Watt (NC), in order fatepayers of our southwest utility to receive

a significant share of the net resource benefs, (f0-88%), then the design of Save-A-Watt has
to be significantly changed, such that the utiviyuld recover revenues based on ~30-40% of
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avoided costs. This would provide the Southweétytwith an opportunity to increase their
ROE by 10-20 basis points across the three EEqbiodf

Table F- 2. Ratepayer Share of Net Resource Benefits (Shareholdargpective)

Ratepayer Share of Net Resource Benefits

Achieved Performance Shared Net Save-a- Cost

ROE Target Benefits Watt Capitalization
" + 0 Basis Pts.  10.43% 94% 94% 94% 92%
W Bau +10BasisPts. 10.53% 82% 82% 82% 80%
S ROE +20BasisPts. 10.63% 70% 70% 70% 68%
= + 30 Basis Pts.  10.73% 58% 58% 58% 55%
+ 0 Basis Pts.  10.43% 95% 95% 95% 91%
ﬁ BAU + 10Basis Pts. 10.53% 87% 87% 87% 84%
,(%7 ROE +20Basis Pts.  10.63% 80% 80% 80% 7%
+ 30 Basis Pts.  10.73% 73% 73% 73% 69%
" + 0 Basis Pts.  10.43% 93% 93% 93% 87%
W pau +10BasisPts. 10.53% 88% 88% 88% 81%
& ROE +20BasisPts. 10.63% 82% 82% 82% 75%
< + 30 Basis Pts.  10.73% 76% 76% 76% 70%

F.2 Designing shareholder incentives that provides ratepayers with an oppamity to
achieve a certain share of net resource benefits

In the previous section, we examined the desigranbus shareholder incentive mechanisms if
a PUC is interested in providing a utility with apportunity to achieve a specifed increase in its
ROE for achieving savings targets. In this se¢twom analyze the design of shareholder
incentive mechanisms if a PUC has a policy objectizensuring that ratepayers retain a pre-
specified share of net resource benefits (e.g.,, BD%, etc.) if the utility successfully
implements its portfolio of energy efficiency pragrs.

Under the initial Performance Target mechanism ptioéotypical utility receives an additional
10% of program administration and measure incertigts for achieving a program savings
target. In Figure F- 5, we show the required pawaggnof additional program costs that must be
provided to the prototypical utility (on an aftexxtbasis) if it implements the three EE portfolios
for ratepayers to retain 60% to 90% of the netussobenefits associated with the EE programs.
The moderate EE portfolio requires a higher peeggbf additional program costs for the
Performance Target incentive in order to achieeestime ratepayer share of net resource
benefits as an EE portfolio that achieves deepgngs. For example, to allow ratepayers to
retain 80% of the net resource benefits, the pyptoal southwest utility would have an earnings
basis equal to an additional 31% of program castachieving the Moderate EE savings goals.
If the utility reached the Significant EE savingsats, then the PUC could set the earnings basis
at an amount equal to an additional 25% of prograsts. It is not clear that a performance
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target mechanism would be politically acceptablsdme stakeholders in cases where they
represented a high share of additional progransdesy. the earnings basis would represent an
additional ~47-62% of program costs for the ModeEdeportfolio if shareholder incentives
were to provide ratepayers with only 60%-70% ofnesburce benefits).
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Figure F- 5. Relationship between Performance Target mechamisearnings basis and ratepayer
share of net resource benefits

Under the initial Shared Net Benefits mechanisra,gfototypical utility retains 15% of the net
benefits from the portfolio of energy efficiencyograms. In Figure F- 2, we show the
percentage of net resource benefits to be retdopele utility if the utility implements the three
EE portfolios in order for ratepayers to retaimir60% to 90% of the net resource benefits from
EE. Because this mechanism is derived from theaseturce benefits, there are minor
differences in the earnings basis across savivgssledue entirely to the remittance of taxes on
the utility’s earnings from this shareholder inéeatmechanisni’®

8 Because the net resource benefits are effectivelyetized and converted into increased earninghéoutility
via the shareholder incentive, there are now tpesties that must share the net resource bengffidgseholders,
ratepayers and the government by way of taxess @tplains why the earnings basis for this mechamiben
added to the share of net resource benefits retdipeatepayers is less than 100%.
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Figure F- 6. Relationship between Shared Net Benefits earmja basis and ratepayer share of net
resource benefits

Under the initial Save-A-Watt NC mechanism, thet@iygpical utility capitalizes and receives
90% of the present value of avoided costs ovelifigteme of installed EE measures. In Figure

F- 7, we show the percentage of capitalized avomsts to be retained by the prototypical

utility for implementing the three EE portfoliosder a revised Save-a-Watt NC mechanism that
gives ratepayers from 60% to 90% of the associa¢edesources benefits. Because the Save-A-
Watt NC mechanism covers program costs, lost rexeamiwell as an incentive payment, the
utility’s achieved share of net resource benefith Bave-A-Watt is directly dependent upon the
level of avoided cost benefits provided to theitytilelative to the cost of the EE programs. If the
prototypical utility can achieve the savings gdssed on our EE program cost assumptions,
then an earnings basis set at 34% of avoided eosfits would provide 80% of the net resource
benefits associated with implementing the Moder&eé&rtfolio to ratepayers, while an

earnings basis set at 36% of the avoided cost itemefuld produce a comparable ratepayer
share of net resource benefits for the Signifi€datportfolio. These results also suggest that the
levels of avoided cost benefits provided to thegixggical utility are much lower than the 90%
requested by Duke Carolina, assuming that ratepagéain between 60% and 90% of the net
resource benefits (Duke 2007).
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Figure F- 7. Relationship between Save-a-Watt NC earnings basiscdaand ratepayer share of net
resource benefits

Under the initial Cost Capitalization mechanisne, finototypical utility receives a bonus for
energy efficiency investments and is allowed toease its authorized ROE (10.75%) by 500
basis points on those investments. In Figure B«Bshow the return on equity bonus that must
be provided to the prototypical utility (on an aftax basis) for energy efficiency investments if

it implements the three EE portfolios for ratepayterretain from 60% to 90% of the net
resource benefits. A Cost Capitalization mecharmpsoduces a smaller share of net resource
benefits to ratepayers for the same earnings @ask(i.e., return on equity bonus) as the degree
of EE savings increases. For example, a 1,006 lpagnt ROE Bonus level would provide
ratepayers with 91% of the net resource benefitthi® Moderate EE portfolio and 80% of the

net resource benefits for the Aggressive EE paatfol
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Figure F- 8. Relationship between Cost Capitalization earningsasis and and ratepayer share of
net resource benefits

In assessing the relative merits of incentive psapx) state regulators may consider the potential
impact of a shareholder incentive mechanism orteeall level of EE program costs and
degree that it impacts a utility’s return on equityTable F- 3, we show the four shareholder
incentive mechanisms expressed in terms of theekbklter incentive as a percent of program
cost as the size of the EE portfolio increasesvemald highlight the following result$.

First, all four shareholder incentive mechanisnmlpce identical pre-tax incentive payments as
a percent of total program costs when the mechangsmdesigned to provide ratepayers with a
specified share of the net resource benefits. eSime net resource benefits are based on the EE
portfolio under consideration, the share that goeatepayers is identical regardless of the
mechanism under consideration. The proportiorebf@source benefits that the utility receives
by way of an incentive payment must also be samesadhe different mechanisms.

8 If a decoupling mechanism were implemented inwoction with one of the non-“Save-a-Watt” mecharisthe
incentive payment required to achieve the necessargase in ROE would be less.
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Table F- 3. Pre-tax shareholder incentive as a percent of total EEqgram costs (Ratepayer
perspective)

Ratepayer Pre-Tax Incentive as % of Program Cost
Share of Net
Resource Performance Shared Net Save-a- Cost
Benefits Target Benefits Watt Capitalization

W 60%. 100% 100% 100% 100%
w 70%. 75% 75% 75% 75%
I 80% 50% 50% 50% 50%
= 90% 25% 25% 25% 25%
60%. 81% 81% 81% 81%
i 70%. 61% 61% 61% 61%
.(‘,2)" 80% 41% 41% 41% 41%
90% 20% 20% 20% 20%
W 60%. 43% 43% 43% 43%
w 70%. 33% 33% 33% 33%
> 80% 22% 22% 22% 22%
< 90% 11% 11% 11% 11%

Second, as you move from Moderate to Aggressivedttatios, the shareholder incentives
represents a declining percent of program cosissaecified ratepayer share of net resource
benefits (e.g. 80%). For example, for all fourrs@lder incentive mechanisms, the shareholder
incentive would increase EE program costs by 500a fdoderate EE portfolio but would only
increase program costs by 22% for the AggressivedEolio when 80% of the net resource
benefits are retained by ratepayers. The impfligssage is that an attempt to ensure ratepayers
receive a targeted share of net resource benefithiped by energy efficiency may have to scale
with the size of the EE portfolio savings goalmiay be hard for customer groups to accept
incentive mechanisms that provide utility’s with%4®f the net resource benefits, which also
have the effect of increasing program costs by@®4. If some stakeholder groups believe that
shareholder incentives should not increase prog@sts by more than X% (e.g. 15-20%), then
they may also conclude that shareholder incentivesnore acceptable in situations where the
utility implements a Significant or Aggressive E&rtiolio. In any event, an analysis that links
increases in ratepayer’s share of net resourcditsetigough specific incentive mechanisms to
their impact on EE program costs may be an effeatiaty for regulators to assess clearly the
trade-offs in incentive design, acceptable earniaggets, and level of EE effort necessary for
additional earnings.

In addition to their impact on program costs, raguly agencies and other stakeholders may also
be interested in how the design of shareholdemitive mechanisms influences the utility’s
after-tax return on equity. In Table F- 4, we shiibe change in the utility’s return on equity

from the Business-as-usual case across the thre@ialios for four incentive mechanisms

with varying increases in the ratepayer share bfesource benefits. We would highlight the
following results.
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First, by providing the same additional revenueastr to the utility regardless of the incentive
mechanism chosen, the difference in the incremémniadct on the utility’s return on equity will
be driven by any changes in the outstanding lefvetjaity. As noted above, Cost Capitalization
results in additional equity being issued. Sdli@ same incoming revenue associated with this
incentive mechanism, the utility’s achieved RObiger because more equity is outstanding.

If too much equity is issued in relation to the iiddal earnings generated by the incentive
mechanism, the utility can in fact be made worge 8tich is the case under the Aggressive EE
portfolio when ratepayers keep 90% of the net nesohenefits. In that instance, the utility
would be unlikely to achieve that level of savidpsent regulatory or legislative mandates
and/or the imposition of penalties that exceedexdtosion of ROE.

Second, as the size of the EE savings increasesotitribution from a shareholder incentive to
after-tax ROE is increased for the same sharetafeseurce benefits. If ratepayers retain 80%
of the net resource benefits, a utility would 48€RIOE increased by 12 basis points under a
Moderate EE savings level but by twice that amoudlen the Aggressive EE portfolio. This
provides a positive incentive for a utility to iease its commitment to energy efficiency as its
bottom line will improve as it achieves deeper sgsilevels.

Table F- 4. Change in After-Tax ROE from Business-as-usual cagRatepayer perspective)

Ratepayer Change in After-Tax ROE from BAU (Basis Points)
Share of Net
Resource Performance Shared Net Save-a- Cost
Benefits Target Benefits Watt Capitalization
W 60%. 29 29 29 26
tw 70%. 20 20 20 18
3 80% 12 12 12 10
= 90% 4 4 4 1
60%. 48 48 48 42
m 70%. 34 34 34 29
.5_)'” 80% 20 20 20 15
90% 7 7 7 2
" 60%. 59 59 59 47
'-'J_ 70%. 41 41 41 29
> 80% 24 24 24 12
< 90% 6 6 6 -5
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