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Executive Summary  

Many state regulatory commissions and policymakers want utilities to aggressively pursue 
energy efficiency as a strategy to mitigate demand and energy growth, diversify the resource 
mix, and provide an alternative to building new, costly generation.   However, as the National 
Action Plan for Energy Efficiency (NAPEE 2007) points out, many utilities continue to shy 
away from aggressively expanding their energy efficiency efforts when their shareholder’s 
fundamental financial interests are placed at risk by doing so. Thus, there is increased interest in 
developing effective ratemaking and policy approaches that address utility disincentives to 
pursue energy efficiency or lack of incentives for more aggressive energy efficiency efforts.  
 
New regulatory initiatives to promote increased utility energy efficiency efforts also affect the 
interests of consumers.  Ratepayers and their advocates are concerned with issues of fairness, 
impacts on rates, and total consumer costs.  From the perspective of energy efficiency advocates, 
the quid pro quo for utility shareholder incentives is the obligation to acquire all, or nearly all, 
achievable cost-effective energy efficiency.  A key issue for state regulators and policymakers is 
how to maximize the cost-effective energy efficiency savings attained while achieving an 
equitable sharing of benefits, costs and risks among the various stakeholders.  
 
In this study, we modeled a prototypical vertically-integrated electric investor-owned utility in 
the southwestern US that is considering implementing several energy efficiency portfolios.1  We 
analyze the impact of these energy efficiency portfolios on utility shareholders and ratepayers as 
well as the incremental effect on each party when lost fixed cost recovery and/or utility 
shareholder incentive mechanisms are implemented.  A primary goal of our quantitative 
modeling is to provide regulators and policymakers with an analytic framework and tools that 
assess the financial impacts of alternative incentive approaches on utility shareholders and 
customers if energy efficiency is implemented under various utility operating, cost, and supply 
conditions.   
 
We used and adapted a spreadsheet-based financial model (the Benefits Calculator) which was 
developed originally as a tool to support the National Action Plan for Energy Efficiency 
(NAPEE).2  The major steps in our analysis are displayed graphically in Figure ES- 1. Two main 
inputs are required: (1) characterization of the utility which includes its initial financial and 
physical market position, a forecast of the utility’s future sales, peak demand, and resource 
strategy to meet projected growth; and (2) characterization of the Demand-Side Resource (DSR) 
portfolio – projected electricity and demand savings, costs and economic lifetime of a portfolio 
of energy efficiency (and/or demand response) programs that the utility is planning or 
considering implementing during the analysis period.  The Benefits Calculator also estimates 
total resource costs and benefits of the DSR portfolio using a forecast of avoided capacity and 
energy costs.  The Benefits Calculator then uses inputs provided in the Utility Characterization to 
produce a “business-as usual” base case as well as alternative scenarios that include energy 

                                                 
1 Our analysis does not focus on or directly address distribution-only electric utilities, natural gas utilities, and non-
utility third-party energy efficiency program administrators (see section 4 for brief discussion of alternatives to 
utility program administration).   
2 Michelle Chait of Energy and Environmental Economics (E3), is one of the developers of the original NAPEE 
Benefits Calculator and is a member of the team that prepared this study. 
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efficiency resources, including the corresponding utility financial budgets required in each case. 
If a decoupling and/or a shareholder incentive mechanism are instituted, the Benefits Calculator 
model readjusts the utility’s revenue requirement and retail rates accordingly.  Finally, for each 
scenario, the Benefits Calculator produces several metrics that provides insights on how energy 
efficiency resources, decoupling and/or a shareholder incentive mechanism impacts utility 
shareholders (e.g. overall earnings, return on equity), ratepayers (e.g., average customer bills and 
rates) and society (e.g. net resource benefits). 
 

Utility Characterization
Input initial retail elect. sales, peak 

demand, retail rates, emission 
levels, financials, etc. and annual 

rates of change

DSR Characterization
Input year-by-year energy 

savings, demand savings, costs, 
and measure lifetime for EE and 

DR programs

Model Inputs

Business-As-Usual
Calculate year-by-year elect sales, 

peak demand, emission levels, 
financials, etc. without effects of 

future EE and DR portfolios

With DSR
Calculate year-by-year elect sales, 

peak demand, emission levels, 
financials, etc. with effects of 

savings from future EE and DR 
portfolios included

Scenario          
Analysis

Utility Shareholder Metrics
Summarizes achieved affects of EE 

and DR programs as well as 
decoupling and/or shareholder 

incentive mechanisms on earnings 
and return on equity

Model Outputs

Utility Ratepayer Metrics
Summarizes achieved affects of EE 

and DR programs as well as 
decoupling and/or shareholder 
incentive mechanisms on retail 

rates and electric bills

Incentive 
Mechanisms
Shared Net Benefits

Allow recovery of fraction of net 
societal benefits

Cost Capitalization
Capitalize program costs by 

allowing for a bonus rate of return 
on un-depreciated amount

Performance Target
Allow recovery of fraction more 
than 100% of allowed program 

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

Resource Costs
Represents utility and customer 
costs of EE and DR programs

DSR Costs & 
Benefits

Resource Benefits
Represents forecasted avoided 
cost resource savings from EE 

and DR programs

Decoupling 
Mechanism

Revenue-Per-Customer
Calculate non-fuel allowed revenue-

per-customer and collect through 
balancing account

Sales-Based
Allow utility to annually recover non-

fuel costs/kWh as set during last 
rate case 

Utility Characterization
Input initial retail elect. sales, peak 

demand, retail rates, emission 
levels, financials, etc. and annual 

rates of change

DSR Characterization
Input year-by-year energy 

savings, demand savings, costs, 
and measure lifetime for EE and 

DR programs

Model Inputs

Business-As-Usual
Calculate year-by-year elect sales, 

peak demand, emission levels, 
financials, etc. without effects of 

future EE and DR portfolios

With DSR
Calculate year-by-year elect sales, 

peak demand, emission levels, 
financials, etc. with effects of 

savings from future EE and DR 
portfolios included

Scenario          
Analysis

Utility Shareholder Metrics
Summarizes achieved affects of EE 

and DR programs as well as 
decoupling and/or shareholder 

incentive mechanisms on earnings 
and return on equity

Model Outputs

Utility Ratepayer Metrics
Summarizes achieved affects of EE 

and DR programs as well as 
decoupling and/or shareholder 
incentive mechanisms on retail 

rates and electric bills

Utility Shareholder Metrics
Summarizes achieved affects of EE 

and DR programs as well as 
decoupling and/or shareholder 

incentive mechanisms on earnings 
and return on equity

Model Outputs

Utility Ratepayer Metrics
Summarizes achieved affects of EE 

and DR programs as well as 
decoupling and/or shareholder 
incentive mechanisms on retail 

rates and electric bills

Incentive 
Mechanisms
Shared Net Benefits

Allow recovery of fraction of net 
societal benefits

Cost Capitalization
Capitalize program costs by 

allowing for a bonus rate of return 
on un-depreciated amount

Performance Target
Allow recovery of fraction more 
than 100% of allowed program 

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

Resource Costs
Represents utility and customer 
costs of EE and DR programs

DSR Costs & 
Benefits

Resource Benefits
Represents forecasted avoided 
cost resource savings from EE 

and DR programs

Decoupling 
Mechanism

Revenue-Per-Customer
Calculate non-fuel allowed revenue-

per-customer and collect through 
balancing account

Sales-Based
Allow utility to annually recover non-

fuel costs/kWh as set during last 
rate case 

Decoupling 
Mechanism

Revenue-Per-Customer
Calculate non-fuel allowed revenue-

per-customer and collect through 
balancing account

Sales-Based
Allow utility to annually recover non-

fuel costs/kWh as set during last 
rate case 

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

 
We modeled a revenue-per-customer full-decoupling mechanism and five different shareholder 
incentive mechanisms that reward the utility for successfully implementing their energy 
efficiency portfolio. Three shareholder incentive mechanisms (Performance Target, Cost 
Capitalization, and Shared Net Benefits) have been implemented at a number of utilities over the 
last two decades. These three incentive mechanisms were modeled separately with and without 
the decoupling mechanism.  Two shareholder incentive mechanisms have been proposed by 
Duke Energy and are more comprehensive in nature, combining several different objectives into 
a single mechanism. The specific mechanisms that were analyzed are: 3 

                                                 
3 For each incentive mechanism, the utility’s expected earnings are represented on an after-tax basis.  Thus, 
ratepayers are obliged to pay an incentive mechanism to the utility that is grossed-up for the assumed 38% tax 
liability faced by the utility (e.g., local, state and federal government taxes). 
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• Revenue-per-customer decoupling:  This mechanism fully decouples utility sales from 
non-fuel revenues. The actual allowed non-fuel revenue collected by the utility is the 
product of the average non-fuel revenue requirement per customer at the time of the last 
rate case and the current number of customers being served. The total non-fuel revenue 
collected by the utility increases as the number of customers being served changes.  A 
balancing account is used to ensure ratepayers are either debited or credited for under- or 
over-collection of the authorized non-fuel revenue requirement.  A full decoupling 
mechanism, such as this one, mitigates the potential for lost profit from any under-
recovery of fixed costs through a reduction in retail sales between rate cases. 

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

• Cost Capitalization: The utility capitalizes energy efficiency program administration 
and measure incentive costs over the first five years of the installed measures’ lifetime 
and is granted the authority to increase its authorized ROE (10.75%) for such investments 
by 500 basis points. 

• 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 utility program costs and 
installed costs of the energy efficiency measures) from the portfolio of energy efficiency 
programs. Program costs are explicitly recovered through a rider.  

• 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 the lifetime of the 
installed energy efficiency measures.  Given the potential revenue stream, under this 
proposal, the utility waives the right to collect its program costs and any associated lost 
earnings from reduced sales volume.4 

• 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 covered by this 
payment.  An explicit “lost revenue” component is also included that allows the utility to 
recover the first three-years of savings from each 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).5  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 Characteristics and Resource Need 

We reviewed the physical and financial characteristics of a number of utilities in the 
southwestern United States and created a prototypical southwest utility for this study.  Many 
                                                 
4 Duke Energy Carolina originally proposed Save-A-Watt in May 2007 to the North Carolina Utility Commission, 
and subsequently filed a similar proposal in South Carolina and Indiana.  Program costs are not explicitly recovered 
and this mechanism also covers any loss of profit due to a reduction in sales.  See Appendic C for a more detailed 
description of our modeling of Save-A-Watt (NC) in the Benefits Calculator. 
5 Duke Energy Ohio filed a revised Save-A-Watt proposal in Ohio on July 31, 2008, after settling on a similar 
version of the Save-a-Watt design with the Indiana Office of Utility Consumer Counselor (IOUCC).  Lost revenues 
associated with the successful implementation of energy efficiency are directly accounted for and recovered as a 
separate component of this mechanism. See Appendix D for more detailed 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 last decade. In their most 
recent resource plans, utilities forecast significant growth in peak demand and sales and a need 
for new generation resources and additional transmission and distribution system investments.  
Given this situation, energy efficiency has the potential to become an increasingly important 
resource that can help mitigate projected load growth and possibly defer (or avoid) the need for 
new resources.   
 
As shown in Figure ES- 2, our prototypical southwest utility has first-year (2008) annual retail 
sales of 25,000 GWh, an initial peak demand of ~5,700 MW, which produces a 50% load 
factor.6  Sales are forecasted to grow at a compound annual rate of 2.8%, while peak demand is 
expected to increase at a slightly faster rate (2.9%). These load growth and peak demand 
forecasts represents our “business-as-usual” scenario if energy efficiency is not implemented 
(BAU No EE case). 
 

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

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

                                                 
6 See Appendix A for more information on the approach used to develop our prototypical southwest utility. We 
relied heavily upon publicly available data (e.g., annual reports, 10-K, FERC Form 1, integrated resource plans) 
predominantly from Arizona Public Service and Nevada Power. 
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Figure ES- 3. Generation expansion plan for prototypical Southwest utility: Business-as-usual No 
EE Case  

 
Overall, growth in non-fuel costs outpace growth in collected revenues between rate cases from 
increased sales by well over a 2:1 margin in nearly all utility budget categories (see Table ES- 
1).7  Because costs are increasing more rapidly than revenue growth in the “business as usual” 
case (without energy efficiency), the prototypical utility experiences sizable earnings erosion 
between rate cases and is unable to achieve its authorized return on equity (ROE) in non-rate 
case years.  To mitigate this detrimental financial impact, we assume that the utility files a rate 
case every other year (using a current test year methodology).8  Under these assumptions, this 
prototypical southwestern utility has an all-in average retail rate of 9.1 ¢/kWh in 2008, which 
increases to 18.9 ¢/kWh by 2027. In the business-as-usual case (without energy efficiency), the 
utility’s average return on equity is 10.43%, which is 32 basis points below its authorized level.  
 
Table ES- 1. Prototypical Southwest utility (Business-as-usual No EE case): Major budget 
expenditures and projected growth  

Utility Budget 
Category 

2008 Level 
($B) 

2017 Level  
($B) 

2027 Level     
($B) 

Annual Growth 
Rate (%) 

T&D Capital 
Expenditure $0.3 $0.5 $0.7 5.0% 

Ratebase $4.3 $6.7 $11.1 5.1% 

Operations and 
Maintenance $0.4 $0.8 $2.0 8.8% 

Fuel & Purchased 
Power $1.2 $2.3 $4.2 6.7% 

Annual Revenue 
Requirement $2.3 $4.2 $8.1 6.9% 

All-In Retail Rate 9.1 ¢/kWh 13.1 ¢/kWh 18.9 ¢/kWh 3.9% 

 
                                                 
7 Projections of future utility costs (relative to sales growth) are based on the recent historical experience of several 
southwestern utilities as reported in Annual Reports and FERC Form 1 data. 
8 This frequency of general rate case filings is not without precedent.  Arizona Public Service has filed rate cases in 
three of the last five years (i.e., 2004, 2006 and 2008).  
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Alternative Energy Efficiency Portfolios 
 
Our prototypical southwest utility is considering implementing three energy efficiency portfolios 
over a 10 year time horizon, partly in response to initiatives by state regulators who want utilities 
to more aggressively pursue cost-effective energy efficiency resources (see Table ES- 2):9 
 

• Moderate EE Portfolio that achieves a 0.5%/year incremental reduction in annual retail 
sales after two years and maintains this level of incremental energy savings each year for 
the next eight years; 

• Significant EE Portfolio that achieves a 1.0%/year incremental reduction in annual retail 
sales after three years and maintains this level of incremental energy savings each year 
for the next seven years; and 

• Aggressive EE Portfolio that achieves a 2.0%/year incremental reduction in annual retail 
sales after five years and maintains this level of incremental energy savings each year for 
the next five years.  

 
The measures and programs included in the various EE portfolios are designed to achieve the 
desired electricity savings goals and also reduce peak period sales. We defined the 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-average measure 
lifetime of 11 years. The energy efficiency portfolios produce peak demand savings over 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 4.0 cents per 
lifetime kWh for the Moderate and Aggressive EE portfolios, which is much lower than the costs 
of new supply-side alternatives being considered by the utility. 
 
Table ES- 2. Key features and impacts of alternative energy efficiency portfolios 

Lifetime Impacts 

Energy 
Efficiency 
Portfolio 

Target % 
Reduction 

in Incr. 
Retail 
Sales 

Ramp-
Up 

Period 
(Years)  

Peak 
Period 

Savings    
(GWh) 

Off-
Peak 

Period 
Savings 
( GWh) 

Peak     
Demand 
Savings  

(Max 
MW) 

Program 
Admin. 
Costs       

(¢/Lifetime 
kWh) 

Total 
Resource 

Costs        
(¢/Lifetime 

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 

 
 
 
                                                 
9 Some utilities in the Southwest are currently achieving the savings levels in the Moderate EE portfolio and are 
ramping up toward the savings goals included in the Significant EE portfolio. Several states (e.g. Connecticut, 
California, Illinois, Massachusetts, New York, and Wisconsin) have recently adopted long-term savings goals 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 resource benefits at 
relatively low cost to society and utility customers. However, aggressive and sustained energy 
efficiency efforts will adversely impact utility shareholder interests by increasing 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 successfully implements the moderate EE 
portfolio are ~$400M while net resource benefits increase to $860M if the utility implements the 
Aggressive EE portfolio.  These energy efficiency portfolios are all very cost effective, 
producing benefit/cost ratios ranging from 1.7 to 2.6, making them attractive resources from a 
societal perspective.  Ratepayers also would realize a sizable reduction in their aggregate bills as 
the utility produces and purchases less electricity and defers the need for future supply-side 
investments.  Yet, these investments would have otherwise generated additional earnings for the 
utility.  By replacing them with (EE) investments that by themselves provide no contribution to a 
utility’s bottom line, we found that the utility’s earnings decrease by roughly $70M 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 10.43% in the 
business-as-usual (BAU) No EE case (see Table ES- 3).  
 
Table ES- 3. Benefits to Customers vs. Business Reality of Energy Efficiency to the Utility 

Energy 
Efficiency 
Portfolio 

Total 
Resource 

Benefits ($B) 

Total 
Resource 
Costs ($B) 

Net   
Resource 

Benefits ($B) 

Benefit 
Cost 
Ratio 

Customer 
Bill Savings 

($B) 

Achieved 
After-Tax 

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 between rate cases. 
Shareholder incentive mechanisms can improve the utility's longer-term business case for 
aggressive and sustained energy efficiency when success is measured on the basis of ROE rather 
than the absolute level of earnings.   
 
The introduction of a revenue-per-customer decoupling mechanism fully offsets the decrease in 
ROE that occurs if the utility implements any of the EE portfolios.  With a revenue-per-customer 
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- 4).10  Not surprisingly, the utility’s ROE 

                                                 
10 With costs still growing faster annually than the number of customers, the revenue-per-customer decoupling 
mechanism is unable to collect enough from each customer between rate cases to allow the utility to increase 
earnings up to its authorized ROE.  We assumed that the sales growth rate is equal to the customer growth rate; this 
means that electricity use per customer is neither increasing nor decreasing over time.  The consequence of this 

   xvii



Energy Efficiency Incentives Analysis                  

increases if the utility successfully implements its EE portfolios under a shareholder incentive 
mechanism. Our results suggest that as the level of savings grows from energy efficiency (i.e. 
from Moderate to Aggressive EE portfolio), the greater is the increase in ROE.  For example, if 
the utility implements the Moderate EE portfolio, the utility’s ROE increases by 3-4 basis points 
with our Performance Target and Cost Capitalization incentive and by 13 basis points with the 
Shared Net Benefits mechanism. The ROE increases by 15 to 23 basis points if the utility 
successfully implements the Aggressive EE portfolio. Given our assumed design features, 
Shared Net Benefits yields the greatest increase in ROE for the utility (see Figure ES- 4). 
 
However, if we focus on the utility’s after-tax earnings, the picture looks quite different. Utility 
earnings for any EE portfolio and shareholder incentive mechanism, except Shared Net Benefits, 
are $2M to $60M lower compared to the business-as-usual No EE case (see Figure ES- 4). These 
results illustrate an important tension for utility shareholders/managers. Conceptually, finance 
theory suggests that the preferred metric to assess the value of alternative resource options to 
utility shareholders is their incremental impact to net earnings per share (EPS) on a risk-adjusted 
basis.  We did not explicitly model EPS impacts because it would have required assumptions 
regarding the timing and number of equity shares issued. We have therefore measured the impact 
of incentive mechanisms on shareholder value using earnings and ROE metrics.  For shareholder 
incentive mechanisms that do not require the utility to issue new equity shares (i.e., all incentive 
mechanisms except Cost Capitalization), incentive mechanisms increase earnings and ROE 
relative to the case where no financial incentive is provided. The Cost Capitalization mechanism 
increases rate base equity; the ROE in this case reflects this higher equity balance.    
 

                                                                                                                                                             
assumption is that when a revenue-per-customer decoupling mechanism is applied, the growth in collected revenue 
between rate cases is the same as the growth in collected revenue that occurs in the “business-as-usual” No EE case.  
Given the frequency of rate cases, the application of the RPC decoupling mechanism when EE is implemented 
results in the utility achieving the same return on equity as when no energy efficiency was undertaken.    
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Figure ES- 4.  Achieved After-Tax Earnings and Return on Equity (ROE): Impact of energy 
efficiency portfolios, decoupling and shareholder incentives  

 

3. Average utility bills would decrease by 3-6% if the utility successfully implements the energy 
efficiency portfolios in conjunction with decoupling or these shareholder incentive mechanisms 
compared to the “business-as-usual” No EE case. 
 
Customers are interested in the magnitude of bill savings from energy efficiency and potential 
rate impacts. With an EE portfolio included in the utility’s resource mix, ratepayers capture the 
reduction in fuel and purchased power costs immediately through a fuel adjustment clause. 
Moreover, due to the higher cost of supply-side resources (see Table ES- 1), the deferral value of 
energy efficiency increases with larger and deeper savings levels. The frequency of rate cases 
(i.e., biennial) allows consumers to capture the majority of these non-fuel cost savings (between 
76% and 88%).  Aggregate bill savings for all customers in the form of a lower revenue 
requirement range between $1.0B for the Moderate EE portfolio to $2.32B for the Aggressive 
EE portfolio over the 20-year planning horizon (see Figure ES- 5).  On a percentage basis, 
ratepayer bills as a whole drop by ~3-6%, even with a decoupling or a shareholder incentive 
applied.  
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Figure ES- 5. Ratepayer bill savings: Impact of energy efficiency portfolios, decoupling and 
shareholder incentives 

 
4. The three EE portfolios have a modest effect on average retail rates over the 20-year planning 
horizon, even with the added cost of a decoupling or shareholder incentive. 
 
Without decoupling or shareholder incentives, retail rates actually drop by 0.1 mills/kWh 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 the utility implements the 
Significant EE portfolio and decoupling or incentive mechanisms are adopted, average retail 
rates increase by 1.0 to 1.4 mills/kWh compared to the Business As Usual No EE case. Average 
rates increase by 3.6-4.2 mills/kWh if decoupling or incentive mechanisms are available in the 
Aggressive EE portfolio. On a percentage basis, average retail rates are about 0.07% to 2.2% 
higher in 2027 (the end of the planning horizon) if the utility implements the Significant or 
Aggressive EE portfolio with shareholder incentives compared to rates in the Business-As-Usual 
No EE case.  
 
Why are average retail rates higher if the utility implements the Significant or Aggressive EE 
portfolio compared to the Business-As-Usual No EE case?  To analyze rate impacts, we 
examined changes in the utility’s cost of service among the different scenarios. We found that 
the bulk of the reduction in the utility’s cost of service due to energy efficiency comes from 
reduced generation-related expenses (i.e., savings of between $1.0B to 2.8B for the Moderate or 
Aggressive EE scenario).  T&D-related cost savings are relatively small (~$250M), in part 
because of our modeling assumption that energy efficiency programs only have a limited ability 
to defer T&D investments.  Thus, retail rates associated with generation costs decrease, but are 
offset somewhat by the increase in rates to recover energy efficiency program costs. Rates 
associated with transmission and distribution-related costs also increase for the three EE 
portfolios because T&D costs must be recovered over a reduced sales base (and because T&D 
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cost savings from energy efficiency are less than the reduction in consumption associated with 
energy efficiency).  The net impact of these changes to the various rate components results in a 
modest increase in the all-in retail rate (from 0.1 to ~4 mills/kWh) if the utility implements 
various EE portfolios with a shareholder incentive and recovers its revenue requirement.11 
 
As a practical matter, participants in the utility’s energy efficiency program would have lower 
utility bills as savings from installed measures would more than offset the small increase in rates. 
Non-participants would see their utility bills increase by <1 to 2%, but over a 10-year period 
there would be few non-participants, particularly if the utility implements the Significant or 
Aggressive EE portfolio. In thinking about the modest rate impact if the utility implements the 
Significant or Aggressive EE portfolio, it is also important to note that we have assumed that 
there is no uncertainty in the costs of the supply resources added in the Business-As-Usual 
(BAU), No EE case.  For example, if new supply-side resources cost more than is projected in 
the utility’s BAU resource plan because of cost overruns, this also would put upward pressure on 
rates in the BAU No Case, which would reduce the likely rate impacts of an EE portfolio. 
 

 
Figure ES- 6. Retail Rates: Impact of energy efficiency portfolios, decoupling and shareholder 
incentives 

 
5.  Combining a decoupling mechanism with a shareholder incentive further improves the 
business case for energy efficiency for the prototypical utility; alternatively, the proposed Save-
A-Watt (NC) mechanism provides the utility with the opportunity for much higher earnings and 
ROE. 
 
                                                 
11 We portray an all-in retail rate where the entire revenue requirement is collected through volumetric charges.  For 
this reason, the change in retail rates is a function of how the revenue requirement is reduced relative to the 
reduction in retail sales.  If the revenue requirement is falling at a slower rate than sales are dropping, retail rates 
must increase for the utility to successfully collect its authorized revenue requirement at that level of retail sales. 
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We also analyzed the impacts on earnings, customer bills and rates, and net resource benefits if a 
Performance Target, Cost Capitalization or Shared Net Benefits shareholder incentive is 
implemented in conjunction with an RPC decoupling mechanism or alternatively, if one of the 
Save-a-Watt approaches proposed by Duke Energy is implemented. The Save-a-Watt 
mechanisms (as filed separately in North Carolina and Ohio by Duke Energy) provide for some 
internal recovery of lost revenue (either explicitly in Ohio or implicitly in North Carolina) along 
with an opportunity for additional earnings.  We highlight several key results: 
 

• The utility’s ROE improves if it implements any of the EE portfolios and has both a 
decoupling and shareholder incentive mechanism compared to the BAU No EE case (see 
Figure ES- 7). For any EE portfolio, the Cost Capitalization mechanism generally 
provides the utility with the smallest increase in ROE compared to other incentive 
mechanisms because the utility must issue additional equity to cover the capitalization of 
program costs. The combination of decoupling and shareholder incentives can create 
conditions for utility shareholders and managers to pursue energy efficiency as a “profit 
center” for this prototypical Southwest utility.  

• Under all three EE cases, Save-A-Watt (NC) as proposed by Duke Carolina provides the 
prototypical utility with an opportunity for significantly higher earnings and ROE than 
any of the other approaches that combine decoupling and a shareholder incentive 
mechanism. For example, Save-A-Watt (NC) increases earnings between $194 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 roughly six times 
higher than other combined decoupling/incentive mechanisms in our analysis. Save-A-
Watt (Ohio) as proposed by Duke Ohio provides returns to shareholders that are 
comparable to the other three combined incentive/decoupling mechanisms (see Figure 
ES- 8).  

• The lost margin recovery component of the Save-A-Watt (OH) mechanism contributes 
somewhat more to earnings than does the RPC decoupling mechanism when applied 
jointly with a shareholder incentive mechanism (see Figure ES- 9).  For example, if the 
utility implements the Aggressive EE portfolio, 35% of the earnings contribution comes 
from the Save-A-Watt (OH) lost margin recovery component, rather than the shareholder 
incentive.  In contrast, the RPC decoupling mechanism provides about 22-29% of the 
increased earnings that arise from Aggressive energy efficiency portfolio investments 
when implemented in conjunction with a Performance Target, Cost Capitalization, and 
Shared Net Benefits incentive.       

•  Depending on the EE portfolio, average retail rates are about 1-4 mills/kWh higher over 
the 20 year period compared to the BAU No EE case for all incentive mechanisms except  
Save-a-Watt NC, where rates are 9.0 mills/kWh higher in the Aggressive EE portfolio 
(see Figure ES- 9).   
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Figure ES- 7. Earnings and return on equity (ROE): Combined effect of fixed cost recovery and 
shareholder incentive mechanisms 
 

 
Figure ES- 8. After-tax earnings: Combined effect of fixed cost recovery and shareholder incentive 
mechanisms 
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Figure ES- 9. Retail Rates: Combined effect of fixed cost recovery and shareholder incentive 
mechanisms 

 
6. Ratepayers receive 70-90% of the net benefits from EE portfolios that include the costs of 
decoupling and one of three shareholder incentive mechanisms (Performance Target, Cost 
Capitalization, Shared Net Benefits); ratepayer’s share of net benefits is much lower under the 
Save-A-Watt (NC) proposal. 
 
In assessing the relative merits of decoupling and shareholder incentive proposals, state 
regulators may consider equity and fairness issues such as the share of net resource benefits 
provided to customers vs. shareholders and the potential impact of an incentive mechanism on 
the overall level of EE program costs.  Fairness may be achieved when the cost of a shareholder 
incentive mechanism is set at a level that is adequate but not excessive to mitigate barriers to 
achieving those increased benefits.  In Table ES- 4, we show the five incentive mechanisms 
expressed in terms of the combined cost of the lost revenue recovery and shareholder incentive 
mechanisms as a percent of program cost and ratepayer share of net resource benefits for the 
three EE portfolios.  We would highlight the following results.  
 

• The ratepayer share of net benefits is relatively high (70-90%) for our Performance 
Target, Cost Capitalization, Shared Net Benefits, and Save-A-Watt (OH) mechanisms 
under any of the EE portfolios.  

 
• The Save-a-Watt (NC) mechanism provides a substantial amount of the net resource 

benefits to shareholders.  Under the proposed Save-a-Watt (NC) mechanism, there are no 
net resource benefits given the proposed design (i.e., the utility receives 90% of avoided 
cost benefits) and our assumptions about customer cost contribution for energy efficiency 
measures.12 

                                                 
12 Net total resource benefits are negative for the proposed Save-A-Watt (NC) mechanism because it provides the 
utility with 90% of the avoided cost benefits in its revenue requirement which when combined with our EE program 
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• In terms of impact on overall EE program costs, the incentive mechanisms that are tied to 

underlying program budgets (i.e., Performance Target and Cost Capitalization) represent 
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 larger the incentive (in total 
dollars) given to shareholders, although the incentive is smaller relative to EE program 
budgets. The utility’s share of net benefits represents a significant share of program costs 
(58-70%) for the Moderate and Significant EE portfolios, and would increase program 
costs by about 33% for the Aggressive EE portfolio (as the benefit/cost ratio drops due to 
more expensive measures necessary to achieve deeper savings levels).    The Save-A-
Watt (NC) mechanism, as designed, would provide an earnings opportunity for the utility 
that represents a very high share of program costs.  For example, earnings exceed 
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 jointly implementing fixed cost recovery  
and utility shareholder incentives  

Ratepayer Share of Net 
Resource Benefits  

Fixed Cost Recovery and 
Pre-Tax Incentive as % of 

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 shareholders and 
ratepayers. In assessing the relative merits of proposed incentive mechanisms, PUCs should 
consider and analyze quantitative metrics that reflect the interests and concerns of both 
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 efficiency while 
effectively balancing ratepayer interests.  
 
Up to this point, we have defined the earnings basis for each shareholder incentive mechanism at 
levels that are representative of their application in one or more states (e.g. California, Nevada, 
Massachusetts, Connecticut) or proposed by a utility (in the case of Duke’s Save-A-Watt 
mechanisms).  Our analysis suggests that results for each incentive mechanism are strongly 
                                                                                                                                                             
design assumption that customers pay ~50% of incremental measure costs yield negative net resource benefits from 
a societal perspective. 
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influenced by our choices with respect to earnings basis (e.g. the utility’s share of net benefits, % 
of program costs awarded for achieving a performance target, equity kicker for Cost 
Capitalization).  
 
An alternative approach would be for a regulatory commission to indicate its willingness to 
consider shareholder incentive mechanism proposals that provide utility shareholders with the 
opportunity to earn a specified, targeted increase in the utility’s after-tax ROE if the utility 
successfully achieves its energy efficiency savings goals while retaining a minimum specified 
share of net resource benefits for ratepayers.  This approach could lead a regulatory commission 
to make an implicit determination on the issue of “how much is enough” to motivate utility 
management to achieve superior performance in administering a portfolio of energy efficiency 
programs. An important by-product of this approach is that it potentially sets an upper limit on 
the financial (and rate) impacts of a shareholder incentive mechanism, which may be important 
to certain stakeholders. For simplicity, we illustrate this approach excluding the potential impacts 
of a decoupling mechanism on the design (and earnings basis) of a shareholder incentive 
mechanism.13   
 
Assume that the regulatory commission’s policy goals are to capture a significant portion of the 
resource benefits of energy efficiency for ratepayers while developing a sustainable business 
model for the utility to aggressively pursue energy efficiency. To illustrate this concept, we 
assume that a PUC decides that an energy efficiency incentive mechanism should provide at least 
80% of the net resource benefits to ratepayers while providing the utility with an opportunity to 
increase its after-tax ROE by a maximum of 20 basis points compared to the BAU No EE case.  
The tradeoff between ratepayer and shareholder benefits associated with the Performance Target, 
Shared Net Benefits and Save-a-Watt (NC) mechanisms are shown in Figure ES- 10.14  We offer 
the following observations: 
 

•  In the 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., 30% of net 
resource benefits).  This would result in ratepayers receiving less than the 80% target 
share of net resource benefits set forth by the PUC.  If the 80% share of net benefits 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 Moderate EE case. 
Alternatively, the utility may propose a lower ROE target to partially address these 
concerns (e.g. increase ROE by 5 basis points for achieving Moderate savings goals), 
while still providing an improved business case for EE at this lower level of savings. 

                                                 
13 A PUC could also decide to institute a decoupling mechanism and also offer the utility an opportunity to increase 
earnings by a targeted amount (e.g., 10 or 20 basis points); this would change (and reduce) the earnings basis for 
each shareholder incentive accordingly. 
14 Cost Capitalization requires additional equity to be issued; thus, the utility’s achieved return on equity will be 
diluted for the same contribution to earnings as are provided by other shareholder incentive mechanisms.  This 
aspect of the Cost Capitalization mechanism makes comparisons across different shareholder incentive mechanisms 
with respect to improvements in ROE more challenging (see Appendix F).  We also exclude the Save-a-Watt Ohio 
mechanism from this aspect of the analysis because the mechanism has several different design features (i.e., share 
of gross resource benefits, lost fixed cost recovery time period) that make construction of comparable mechanisms 
to Performance Target, Shared Net Benefits, and Save-a-Watt NC challenging.   
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• If the utility achieves the savings targets in the Significant and Aggressive EE portfolios, 

a mechanism can be constructed whereby ratepayers and shareholders both receive their 
“fair share” of the benefits.   If the utility achieves the desired 1% reduction in annual 
retail sales in the Significant EE portfolio, then a mechanism can be designed such that 
the utility’s ROE increases by 20 basis points while ratepayers retain 80% of the net 
resource benefits. If the utility achieves the Aggressive EE portfolio savings target, then 
ratepayers could receive an additional 2% of net resource benefits (i.e. 82%), while still 
providing the utility with a 20 basis point improvement in its after-tax ROE from a 
shareholder incentive mechanism. 

 

 
Figure ES- 10. Tradeoff between Ratepayer and Shareholder Benefits for Alternative EE Portfolios 
with a Performance Target, Shared Net Benefits, and Save-A-Watt (NC) mechanism 

• Not surprisingly, the earnings basis for several of the incentive mechanisms that meet our 
PUC’s illustrative policy goals criteria are substantively different than the original 
designs (see Table ES- 5).  For the Shared Net Benefits mechanism, the utility’s share of 
net resource benefits (which is the earnings basis) does not change much between the 
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%).15  In 
contrast, the earnings basis for the Performance Target and Save-A-Watt mechanism 
change significantly if savings targets are increased from 1% to 2% and the utility’s 
target increase in ROE is set at a maximum of 20 basis points.  

 

                                                 
15 Because the net resource benefits are effectively monetized and converted into increased earnings for the utility 
via the shareholder incentive, there are now three parties that must share the net resource benefits: shareholders, 
ratepayers and the government by way of taxes.  This explains why the earnings basis for this mechanism when 
added to the share of net resource benefits retained by ratepayers is less than 100%. 
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• These results also suggest that an earnings basis of ~40% of avoided costs for Save-A-
Watt (NC) for our prototypical utility would put it on a more comparable basis with the 
other three incentive mechanisms in terms of a 20 basis point target ROE bonus (and the 
ratepayer share of net resource benefits), which is substantially lower than Duke 
Carolina’s proposed earnings basis (i.e., 85%-90% of avoided costs).   

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

Shareholder Incentive Mechanism 
Earnings Basis Level  

Ratepayer 
Share of 

Net 
Resource 
Benefits 

Change in 
After-Tax 
ROE from 

BAU No EE 
(Basis 
Points) 

Incentive 
as % of 
Total EE 
Program 

Costs 
Performance 

Target 
Shared Net 

Benefits 
Save-a-Watt 
NC (Revised) 

Earnings 
Basis    % of Program 

Cost 
Utility % of 

Net Benefits 
% of Avoided 

Costs 

Original 
Design    10.0% 15.0% 90.0% 

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 different EE scenarios, 
including consideration of metrics that provide insights on equity and fairness issues (e.g., 
contribution to shareholder wealth, sharing of net resource benefits between ratepayers and 
shareholders and the percentage mark-up that the additional earnings provide in excess of 
program costs) are useful tools that can facilitate prudent design of shareholder incentive 
mechanisms and can help align the interests of various parties in promoting energy efficiency. 
 
 



Energy Efficiency Incentives Analysis                  

1. Introduction 

Many state regulatory commissions and policymakers want utilities to aggressively pursue 
energy efficiency as a strategy to mitigate demand and energy growth, diversify the resource 
mix, and provide an alternative to building new, costly generation.  Renewed interest in energy 
efficiency as a resource is driven by recent increases in fuel and capital construction costs for 
electricity generation, heightened awareness of the detrimental environmental impacts from the 
energy sector, and recognition that energy efficiency can reduce total costs of energy services for 
customers and mitigate the effects of rising energy prices.   
 
Many states have already embarked or are actively considering embarking on a path that would 
greatly increase funding for energy efficiency programs over the next several 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 legislation directing utilities 
to acquire all available cost-effective energy efficiency. Some of the leading states, which 
generally achieved annual energy efficiency program energy savings equivalent to about 1% of 
retail energy sales, are proposing to increase annual energy savings targets to about 2% of retail 
energy sales. Yet, as the National Action Plan for Energy Efficiency (NAPEE 2007) points out, 
utilities continue to shy away from aggressively expanding their energy efficiency efforts when 
their own fundamental financial interests are placed at risk by doing so. Therefore, it should not 
be surprising that with the prospect of substantially increased utility expenditures for energy 
efficiency, there is increased interest in developing effective ratemaking and policy approaches 
that address utility disincentives to pursue energy efficiency or lack of incentives for more 
aggressive energy efficiency efforts.  
 
While some utilities seem willing to undertake a large and increasing commitment to energy 
efficiency, they seek to mitigate the risk of diminished earnings and/or the opportunity to earn a 
profit in return for those aggressive energy efficiency efforts.  Large-scale energy efficiency 
efforts can significantly increase a utility’s financial risk by creating a greater deviation between 
a utility’s estimated test year sales and its actual sales for that period. The more that some of a 
utility’s short-run fixed costs (including profit margin) are included in volumetric prices ($/kWh 
and $/kW), the more significant the likelihood that the utility could under-recover its authorized 
return on equity.  Moreover, utility costs associated with administering and delivering energy 
efficiency programs are typically treated as an expense.  Thus, energy efficiency programs 
provide no return to utility shareholders and if successful could defer or avoid capital investment 
on which a return could have been earned. These factors underlie the recent discussion of the 
need for new regulatory strategies to facilitate more aggressive utility energy efficiency efforts: 
specifically, the potential form of an effective incentive or reward framework for utilities that 
also overcomes disincentives that exist under traditional regulation. 
  
New regulatory initiatives to promote increased utility energy efficiency efforts will also affect 
the interests of consumers.  Consumers and their advocates are concerned with issues of fairness, 
impacts on rates, total consumer costs and ensuring that “real” cost-effective savings are being 
attained. From the perspective of energy efficiency advocates, the quid pro quo for utility 
shareholder incentives for increased energy efficiency efforts is the obligation to acquire all, or 
nearly all, achievable cost-effective energy efficiency and support for related energy efficiency 

   1



Energy Efficiency Incentives Analysis                  

initiatives (e.g., improved building codes and appliance/equipment standards).   A key issue for 
state regulators and policymakers that want to overcome utility disincentives to increased energy 
efficiency efforts is how to best accommodate all of the various interests in a manner that 
maximizes the cost-effective energy efficiency savings attained while achieving an equitable 
sharing of benefits, costs and risks.  
 
There have been a number of previous studies that have explored how to better align utility 
financial interests with energy efficiency goals, often from a theoretical perspective (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 regulatory mechanisms to incent 
utilities to aggressively pursue energy efficiency as a resource (Eto et al. 1994; 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 utility energy efficiency 
efforts with improved information to quantitatively compare the financial effects of alternative 
shareholder  incentive mechanisms on different stakeholders (utility, consumers and the public) 
under diverse utility operating, cost and supply conditions.    
 
In general, quantitative analysis of incentive structures for energy efficiency is rarely found in 
the literature.  Our analysis runs deeper than Price et al. (2007), although both utilize the same 
basic financial model, the National Action Plan for Energy Efficiency’s (NAPEE) Benefits 
Calculator.16  Price et al. (2007) constructed several different characterizations of utilities 
revolving around load growth assumptions; distribution vs. vertically integrated utilities; and 
publicly owned vs. investor-owned, to illustrate how the Benefits Calculator could be used to 
quantify the financial impact from utility, customer and societal perspectives.  The analysis 
presented in this report focuses exclusively on a prototypical 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 mechanisms that 
address under-recovery of fixed costs (e.g. revenue per customer decoupling and “lost revenue” 
mechanisms).  Our impacts analysis is also more comprehensive from both a physical standpoint 
(i.e., alternative supply expansion plans, varying load and cost growth assumptions) as well as 
from a financial standpoint (i.e., varying initial retail rate levels, cost growth).  To accommodate 
these sensitivities, LBNL made significant modifications to the NAPEE Benefits Calculator, 
which allowed us to model more varied shareholder incentive and decoupling mechanisms; 
annual demand-side resource program savings and cost levels; and the ability to capture changes 
in the utility cost structure (i.e., capital expenditure, O&M, fuel and purchased power, etc.) based 
on the size and type of major generation additions.  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 proposed in the US. 
 
Improved quantitative modeling can provide some insights into key issues surrounding business 
models for achieving increased energy efficiency. However, quantitative modeling alone cannot 
address behavioral issues that result when economic incentives are used to affect behavior.  This 
study does not assess how utility management will actually respond to an incentive mechanism, 
or how utility management may respond differentially to alternative incentive mechanisms with 
                                                 
16 Michelle Chait, of Energy and Environmental Economics (E3), is one of the developers of the original NAPEE 
Benefits Calculator and is a member of the team that prepared this study. 
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varying designs. For example, what level of financial incentive is actually sufficient for a utility 
to aggressively pursue all or most cost-effective energy efficiency savings opportunities? What 
factors influence utility management’s interest in business models that encourage pursuit of all 
cost-effective energy efficiency?  
 
We also do not evaluate the relative effectiveness of incentive mechanisms to motivate utilities 
with regard to other positive "behavior" that may be of concern to regulators and stakeholders 
(e.g., pursue energy efficiency as cost-efficiently as possible, ensure that lost 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 uncertain to forecast or 
difficult/easy to verify, which can also affect the actual allocation of benefits, costs, and risks 
between shareholders and ratepayers.  We also do not reflect the collateral impacts of decoupling 
on issues such as weather risk or economic cycle risk and the related reductions in the utility’s 
cost of capital.  Finally, it should be noted that we do not perform a comparative analysis of the 
relative merits of utility vs. non-utility administration of energy efficiency 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 discuss issues concerning 
expanding energy efficiency efforts under a regulatory framework.  In Chapter 3, we describe the 
approach and results of the quantitative analysis of a prototypical utility implementing three 
alternative energy efficiency portfolios with varying savings targets under different physical and 
financial conditions.  Finally, in Chapter 4, we discuss several key policy issues related to the 
need for and design of ratemaking and shareholder incentive mechanisms in order to frame the 
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 the ability to earn an 
acceptable profit will be favored, while those that increase the risk of loss or diminish the 
opportunity to profit will tend to be disfavored.  As described in Jensen (2007), there are three 
major financial hurdles that tend to shape a regulated electric (and gas) utilities view toward the 
aggressive implementation of large-scale energy efficiency programs: 
 

 The expectation of timely recovery of energy efficiency program costs; 
 The potential risk for the reduction in profits between rate cases if sales volume is 

lowered; and 
 The potential to avoid or defer a supply-side capital investment that is generally allowed 

to earn a rate of return in favor of energy efficiency expenditures for which there may not 
be an earnings opportunity. 

 
This chapter reviews these financial effects and discusses options available to state regulators 
interested in increasing a utility’s interest in and/or commitment to achieving energy efficiency 
savings goals. Several of these options are then selected to provide the framework for the 
quantitative analysis set forth in this report. Readers that are familiar with these issues at a 
conceptual level may choose to move directly to Chapter 3. 
 
2.1 Disincentives to energy efficiency associated with traditional regulatory framework 

2.1.1 Program Cost Recovery 

Typically, an investor-owned utility must demonstrate to its state PUC that costs previously 
incurred or expected to occur in the near future should be recovered from its customers.17  Costs 
that are incurred but then later disallowed by regulators have a direct and measurable negative 
impact on utility earnings.   
 
The uncertainty associated with the timing of cost recovery may also influence a utility’s 
expenditure decisions (Jensen, 2007).  When a utility incurs an expense which it expects to later 
recover from ratepayers it, in effect, creates a receivable account on its balance sheet which is 
typically referred to as a regulatory asset.  The investment community will tend to discount the 
value of this asset if it becomes large relative to the size of the company because of concerns 
over whether it will, in fact, be allowed by regulators to be recovered from ratepayers.   
 
Energy efficiency programs may require substantial up-front investment costs (e.g., staffing 
requirements, program development costs, marketing material, and back-office systems) as well 
as on-going program costs. This exposes the utility to risk concerning cost recovery, especially 
when the recovery of costs made in one year are amortized for recovery over a substantial 
                                                 
17 Regulators have three basic reasons for disallowing costs under traditional regulation: (1) if a PUC believes that 
such costs should not be borne by ratepayers, because they neither directly nor indirectly benefit from the 
expenditure, (2) the size and/or scope of the expenditure was not, justified leading PUCs to recommend partial 
disallowances of those costs, (3) a PUC may question the judgment associated with the utility’s decision to incur the 
cost and used as grounds for disallowance (i.e. the prudence standard) (Jensen, 2007).   
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number of future years (WECC 1993).  Disallowance of these costs, like other utility costs, can 
directly impact earnings. When these “regulatory assets” reach a significant level, the Wall Street 
rating agencies may impute additional debt to the utility’s capital structure, which can increase 
the utility’s overall cost of capital. In practice, nearly all utilities that implement energy 
efficiency programs have been allowed by their PUC to treat energy efficiency costs as a current 
expense, for which cost recovery contemporaneous to the spending occurs, which effectively 
mitigates this risk. 
 

2.1.2 Fixed Cost Recovery 

Traditional regulation does not set a utility’s revenues, only its prices. Customer rates are 
typically set to recover a utility’s test year revenue requirement, which includes fixed and 
variable costs; rates remain in effect until the next rate case absent other ratemaking treatment.18 
Most utilities recover the bulk of their short-term fixed costs (including the utility’s authorized 
profit margin) through volumetric rates.  If actual sales are lower than estimated, then the utility 
will receive less revenue than expected and not earn its authorized return (unless it is able to 
offset these uncollected revenues with lower costs).  Similarly, if actual sales increase more than 
estimated sales and actual costs do not increase faster than revenues collected, a utility will over-
earn its authorized return.  Thus, a utility has a strong financial incentive to increase sales 
between rate cases, and conversely, an incentive to protect against decreases in sales. This is 
commonly referred to as the “through-put incentive” (Shirley et al 2008).   Utilities face the 
prospect of decreased earnings if sales are reduced by energy efficiency and 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 opportunity to earn a return on 
capital investments such as power plants and transmission/distribution systems.  Large scale 
energy efficiency programs have the potential to defer the need for additional investment in 
utility infrastructure (e.g., generation, and in some cases, transmission and distribution).  These 
capital expenditures, if allowed, are placed into a utility’s rate base where the investment is 
authorized to earn a rate of return on the portion financed through equity.  By deferring or 
avoiding the opportunity to construct facilities, the pursuit of energy efficiency can engender the 
perception that this will diminish the utility’s financial strength (WECC 1993).   
 
Utilities focused on total earnings, rather than rates of return typically do not pursue aggressive 
energy efficiency efforts, even if  program cost and fixed cost recovery issues are addressed, 
because the expected earnings from building a power plant will be substantially larger than those 
derived from energy efficiency programs. Clearly, utility managers will consider issues related to 
comparative levels of risk and opportunity costs associated with earnings from alternative 
investments (e.g., ability to obtain regulatory approvals and support for power plant construction 
by utility, risk of cost over-runs, probability of disallowances). Senior utility managers may 
perceive that the reward of greater earnings from a large construction project is greater than the 

                                                 
18 For a large number of utilities, there are some cost categories, like fuel and purchased power costs, that are passed 
through to customers on a periodic or more frequent basis.  Fuel adjustment clauses are one example of a regulatory 
mechanism that has been developed to mitigate risks associated with potential volatility in fuel costs. 
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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 plant is that the 
compensation package for senior utility managers may be based on the firm’s total achieved 
level of earnings (as opposed to its rate of return), thus any action that reduces rate base will 
likely be disfavored.    
 
2.2 Providing incentives for energy efficiency 

In this section, we describe several approaches that have been used to better align public and 
utility interests to support aggressive energy efficiency efforts and discuss those 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 utility concerns regarding 
timely recovery of prudent utility energy efficiency program expenditures. For example, 
inclusion of estimated energy efficiency program costs in the test year revenue requirement is a 
common means. Some commissions also allow a deferral account to allow a utility the 
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 avoid interrupting or 
halting approved energy efficiency program efforts that have gained momentum in the market. 
Even where program costs are recovered over time, statutory provisions can be used to mitigate 
the risk of non-recovery. In practice, effective means have been developed to substantially 
mitigate risks associated with cost recovery. For purposes of this study, we have assumed that 
energy efficiency program costs would be allowed to be recovered as prudent and reasonable 
costs.  
 

2.2.2 Recovery of Fixed Costs 

Three approaches have been suggested to remove utility disincentives to support investments in 
energy efficiency: (1) a straight fixed variable (SFV) retail rate design, (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 of gas utilities and 
imposes a fixed charge to customers which is designed to recover all “fixed” costs   (Shirley et 
al. 2008).19  This has the effect of stabilizing the revenues of a utility because changes in 
consumption by customers have much less impact on the overall amount of their bill.  This rate 
design partially decouples a utility’s revenues from its sales; however, it also has the effect of 
weakening the link between customers’ total utility bills and their actual consumption levels, 
which reduces the price signal for individual consumers to conserve and undertake energy 
efficiency investments. Within a customer class, this type of rate design adversely impacts those 
                                                 
19 SFV rate designs proposed by utilities are often designed to recover “fixed” costs and may go beyond accounting 
definitions to include return on equity, most distribution and operation expenses, and federal and state income taxes. 
Current rate designs (particularly those for residential customers) typically collect most fixed costs from customers 
via volumetric charges.   
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customers that consume less energy compared to customers that use more electricity (given 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 revenues” associated with the 
implementation of energy efficiency measures.  With this approach, the utility is only 
compensated for the sales margin and incremental loss of revenue estimated to occur as a result 
of utility energy efficiency programs (Shirley et al 2008).  A Net Lost Revenue Recovery 
mechanism focuses exclusively on the measurable and verifiable impact that the portfolio of 
energy efficiency measures has on the collection of revenue when sales are successfully reduced. 
Critics note that a “lost revenue” recovery mechanism does not affect the throughput incentive:  
if the utility’s short-run marginal cost is lower than its retail rate, it still profits when sales 
increase” (Shirley et al 2008).  Moreover, “lost revenue” mechanisms can be time consuming, 
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 sales by adjusting retail 
rates either upwards or downwards depending upon how collected revenues associated with the 
recovery of fixed costs over a certain period compare with those authorized under the decoupling 
mechanism (Shirley et al. 2008).  While traditional regulation holds rates constant between rate 
cases and allows revenues to change with sales, decoupling hold revenues constant (or subjects 
them to a formulaic change over time) and allows prices to change with sales.  Furthermore, 
decoupling allows for the retention of volumetric, unit-based pricing structures that reflect the 
long-term economic costs of serving demand and preserves the linkage between consumers’ 
energy costs and their levels of consumption (Shirley et al. 2008).   
 
Several approaches to decoupling have been implemented.  “Full decoupling” insulates a utility’s 
revenue collections from any deviation of actual sales from expected sales, without regard for the 
cause of the deviation.  The flat revenue approach of full decoupling, in which total revenues 
associated with fixed costs are held constant between rate cases, is sometimes termed a revenue 
cap.  An alternative to this method utilizes a revenue-per-customer approach, in which the total 
allowed revenue changes with the number of customers served, using an average revenue-per-
customer value derived from the last rate case.  “Partial decoupling” insulates only a portion of 
the utility’s revenue collections from deviations of actual from expected sales (e.g. variation in 
sales results in a partial true-up of utility revenues). "Limited decoupling" means that there is 
some mechanism to isolate specific causes for changes in sales (e.g. weather, savings from EE 
programs) and either include or exclude them from the utility’s revenue collections.20   
 
 

                                                 
20 For example, some states (e.g., Oregon) exclude the effects of weather.  Other states may only include savings 
from utility-sponsored EE programs (similar to a net lost revenue approach). 
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2.2.3 Shareholder Performance Incentives 

An energy efficiency incentive mechanism provides a program administrator with an opportunity 
to earn financial incentives for successful administration and implementation of a portfolio of 
energy efficiency programs. Over the last two decades, a number of states and utilities have 
implemented or proposed incentive mechanisms for energy efficiency. In this section, we 
describe five major types of shareholder incentive mechanisms: performance target, shared 
savings, cost capitalization and Save-a-Watt, as proposed by Duke Energy Carolina and later 
Duke Energy Ohio with significant changes. It is important to note that incentive mechanisms 
are typically more complex in practice than our characterization. For example, a utility’s 
incentive mechanism may include several different types of incentives that are linked to specific 
performance goals (e.g. annual or lifetime energy savings, net benefits, peak demand savings). 
Moreover, incentive mechanisms often include various design features, such as minimum 
performance thresholds in order to be eligible for incentives, an earnings cap, formulas that link 
incentive amounts to achievement of various performance goals, and penalties for failure to 
achieve minimum acceptable performance. 
 

2.2.3.1 Performance Target 

Under a performance target incentive mechanism, the utility administrator receives a payment 
for achieving a specified performance goal, often a savings target. Often, the utility only receives 
an incentive if it achieves some minimum fraction of the proposed savings target and earnings 
payments may be linked to specified levels of performance (e.g. performance target payments 
may increase with verified savings) (Jensen 2007).21  In some jurisdictions, there is a cap on the 
level of a performance target incentive, which may be designed to protect ratepayers from 
excessive payments. Figure 1 provides a simple illustration of a performance target mechanism 
in which a utility receives a bonus payment (based on actual program costs) if it achieves a 1% 
reduction in annual retail sales through its energy efficiency programs.   
 

                                                 
21 In Connecticut, utilities are eligible for performance target incentives (referred to as “performance management 
fees”) for achieving 70 to 130% of pre-determined goals (such as lifetime energy savings). Utilities can earn 2 to 8% 
of total energy efficiency program expenditures that depend on achieving goals within the 70-130% goal range.  
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Figure 1. Illustration of Performance Target shareholder incentive mechanism 

 
2.2.3.2 Shared Net Benefits 

Another way to reward utilities for aggressively pursuing energy efficiency is to allow them to 
retain a pre-determined share of the forecasted net resource benefits which occur through 
successful implementation of energy efficiency programs and measures (Jensen, 2007). Resource 
benefits are typically derived by multiplying lifetime energy and peak demand savings from 
installed measures by forecasted current and future avoided energy and generation (and T&D) 
capacity costs (and possibly environmental externalities). Program costs (or total resource costs) 
are subtracted to determine net resource benefits.  Key design features of a shared net benefits 
incentive mechanism include the sharing formula for benefits (e.g. % of net benefits retained by 
the utility), method used to determine avoided cost benefits, whether or not to cap the amount of 
allowed earnings, minimum performance levels that must be achieved for additional earnings, 
and extent to which there are penalties if a utility fails to achieve a minimum performance target 
(Jensen 2007). 
  
The California Public Utility Commission recently revamped its shareholder incentive 
mechanism, utilizing a shared net benefits approach (CPUC 2007).  Figure 2 provides a graphical 
illustration of the mechanism adopted by the CPUC, which depicts the penalty assessment when 
performance drops below 65% of CPUC goals for the three year energy efficiency program 
cycle, payment provision of 9% of verified net benefits if utilities achieve 85% to 100% of 
verified net benefits goal, with higher sharing rates (12%) for utilities that meet or exceed 100% 
of the performance earning goals, and a statewide cap on both earnings and penalties of $450 
million, respectively.22  

                                                 
22 Penalties are calculated as the greater of a charge per unit (e.g., kWh, kW, or therm) for shortfalls at or below 65 
percent of goal or a dollar-for-dollar payback to ratepayers of any negative net benefits (Jensen 2007). 
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Source: CPUC Decision 07-09-043Source: CPUC Decision 07-09-043   
Figure 2. Illustration of a Shared Net Benefits shareholder incentive mechanism 

 
2.2.3.3 Cost Capitalization 

Under cost capitalization, the utility administers energy efficiency programs and is provided with 
an opportunity to earn a rate of return on energy efficiency-related investments.  Rather than 
being expensed, authorized EE program administration and measure incentive expenditures are 
capitalized (i.e. put into rate base) and the utility earns a return in a manner similar to supply-side 
assets.  Several states that allowed ratebasing or capitalization for energy 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, the lifetime of the installed 
measures), where the un-depreciated asset is allowed to earn a return at the authorized ROE for 
energy efficiency investments. This mechanism is illustrated in Figure 3, for 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. 
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Figure 3. Illustration of Cost Capitalization shareholder incentive mechanism 

 
2.2.3.4 Save-a-Watt (North Carolina) 

Duke Energy Carolina filed its demand-side management plan with the North Carolina Utility 
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 the utility to receive a 
return on a pre-determined fraction of the total avoided energy and capacity costs for actual 
savings achieved over the lifetime of the utility’s energy efficiency and 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 expenditures avoided for both 
energy and capacity over the installed measures’ expected lifetime (using the “vintage” year’s 
avoided cost forecast) are discounted back to the year they were installed, which serves as the 
basis for the total avoided investment.  Then for each year the measures are still in operation, this 
avoided investment is depreciated and allowed to earn a return at the utility’s after-tax equity-
weighted ROE.  Each year that new measures are installed, this calculation is repeated with an 
updated avoided cost forecast.   
 
Program expenditures (i.e. administration and measure incentive costs) to achieve the load and 
demand savings as well as any lost earnings between rate cases due to a reduction in sales are 
implicitly covered by the Save-a-Watt revenue requirement.  Whatever is left over from the 

   11



Energy Efficiency Incentives Analysis                  

monies collected under Save-a-Watt after paying for program costs and lost earnings would be 
considered the traditional incentive payment provided to the utility.23 
 
Figure 4 provides a graphical depiction of Save-A-Watt (NC) utilizing Duke Carolina’s initial 
request to collect 90% of the avoided costs of energy and capacity.  Duke proposes to collect a 
Save-A-Watt revenue requirement which it will use to offset energy efficiency program costs, 
any net lost revenues associated with a reduction in sales between rate cases, and provide an 
opportunity to earn a profit (or be at risk for potential earnings loss).24 According to Duke, this 
structure creates an explicit incentive to design and deliver programs efficiently, as doing so will 
minimize the program costs and maximize the financial incentive received by the company.    
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Source: Cowart and Prindle 2007. 

Figure 4. Illustration of Duke Energy (NC) Save-a-Watt incentive mechanism 

 
 

2.2.3.5 Save-a-Watt (Ohio) 

As part of its required Energy Security Plan, Duke Ohio filed a modified version of the original 
Save-a-Watt North Carolina mechanism with the Public Utilities Commission of Ohio in July 
2008 (Duke 2008a).   
 
Duke Ohio’s proposed Save-A-Watt mechanism has several key features.  First, Duke proposes 
to retain a fixed proportion of the gross resource benefits from their portfolio of DSM programs 

                                                 
23 The other three shareholder incentive mechanisms do not include a component for the recovery of lost earnings 
from a reduction in sales due to energy efficiency. We account for this issue in section 3.4.2.1   
24 This aspect of the Save-a-Watt incentive mechanism is illustrated in much greater detail in Hornby (2008). 
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to cover program expenditures and serve as a financial reward for approaching, achieving or 
surpassing peak demand and retail sales savings goals established by the Ohio legislature.25  The 
proportion of gross resource benefits retained by Duke Ohio varies between energy efficiency 
(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 goals, as a percent 
of total program expenditures.  For example, if Duke Ohio achieves less than 80% of the target 
savings levels, then earnings from this component of the mechanism are capped at 9% of total 
program costs.  If Duke Ohio achieves between 80% and 104% of the savings goals, then its 
earnings are capped at 15% of total program expenditures and if Duke exceeds 105% of the sales 
and peak demand reduction goals, then Duke’s earnings are capped at 18% of program costs.    
 
Third, a true-up mechanism that includes the earnings cap will be applied in the year following 
an independent program evaluation that will be completed after the first three years of the 
program.  The goal of the true-up mechanism is to allow the utility to true-up revenues against 
deviations between forecasted and actual sales, as well as forecasted and achieved sales and peak 
demand reductions from implemented EE and DR programs,  
 
Fourth, Duke Ohio proposes an explicit “lost revenue” recovery mechanism that allows it to 
receive the revenue lost due to the installed energy efficiency and demand response measures, 
valued at the current year’s average retail rate, excluding fuel, for three years or until the next 
rate case, whichever comes first.26 The time period over which the utility is allowed to recover 
“lost revenues” from reduced EE sales turns out to be very important in analyzing impacts on 
utility shareholder earnings, particularly if there is no requirement for periodic, frequent rate 
cases.    
 
 

 
25. Duke Ohio’s Save-A-Watt incentive mechanism did not propose a rate of return on and of the avoided energy 
and capacity investment which was proposed by Duke in North and South Carolina. 
26 In North Carolina, Duke proposes to recover any “lost revenues” due to energy efficiency implicitly through the 
Save-a-Watt revenue requirement. 
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3. Quantitative Analysis of Energy Efficiency Incentive Mechanisms 

In this section, we present a method to quantitatively evaluate the financial impacts of different 
incentive mechanisms and discuss results for a prototypical utility that is considering 
implementing various EE portfolios over a 10 year time period. Quantitative financial modeling 
can help assess the likely impacts of specified regulatory policies and/or utility business 
decisions under certain identified conditions.  In terms of a roadmap, we first provide an 
overview of the analysis method to be utilized.  Then, we describe the key attributes of our 
prototypical utility, both from a physical as well as financial standpoint, and the incentive and 
ratemaking mechanisms under consideration to help entice the utility to achieve specified energy 
efficiency savings targets.27  Next, we compare and analyze the financial consequences on 
shareholders and ratepayers of implementing various EE portfolios (Moderate, Significant, 
Aggressive) in conjunction with the introduction of a decoupling mechanism, or alternative 
shareholder incentive mechanisms either separately or in combination.  Finally, we illustrate a 
different approach that takes the perspective of a regulatory commission that is interested in 
providing the utility with an additional earnings opportunity target (i.e., specified increases in 
their after-tax ROE) for successfully implementing a portfolio of EE programs and also 
considers the end results that are of most interest to ratepayers (i.e., ratepayer share 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 Calculator) which was 
developed originally as a tool to support the National Action Plan for Energy Efficiency.  Our 
modified version of the Benefits Calculator includes sufficient detail to adequately capture the 
interaction between changes in sales and a utility’s cost and revenue streams.  
 
The basic flow of our analysis is graphically displayed in Figure 5.  Two main inputs are 
required: (1) Utility characterization – a characterization of the initial financial and physical 
market position of the utility, a forecast of the utility’s future sales, peak demand, and resource 
strategy to meet projected growth; and (2) Demand-Side Resource (DSR) Characterization - a 
characterization of the portfolio of energy efficiency (and/or demand response) programs that the 
utility is planning or considering implementing over the analysis period.  The DSR 
characterization is used to develop an overall picture of the total DSR resource costs and benefits 
using a forecast of avoided capacity and energy costs.  The Benefits Calculator then takes these 
two sets of inputs and derives annual electricity sales and demand for various scenarios (e.g. 
Business as usual case and scenarios that include energy efficiency resources) and the 
corresponding utility financial budgets required in these scenarios. If a decoupling and/or a 
shareholder incentive mechanism are instituted, the Benefits Calculator model readjusts the 
revenue requirement and the retail rates accordingly to see how the utility’s and ratepayers 
finances are affected.  Finally, the Benefits Calculator takes all this physical and financial data to 
                                                 
27 The specific findings of our analysis are limited to utilities with characteristics similar to those of our prototype 
utility.  In Appendix E, we conducted sensitivity analysis and varied key financial and physical assumptions 
regarding the prototypical utility to better understand the impacts of energy efficiency on shareholders and 
customers under these circumstances. We looked at three different scenarios: (1) Low Growth Utility, (2) Utility 
Build Moratorium, and (3) Higher Cost utility. This was an initial attempt to expand the applicability of our findings 
to utilities and regions with other characteristics. 
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produce a series of output metrics that can be used to better understand how energy efficiency, 
decoupling and/or a shareholder incentive can actually influence the financial health of the utility 
and its shareholders and ratepayers. 
 
The Benefits Calculator model has the ability to produce both an a priori estimate of the net 
resource benefits if the utility successfully implements a portfolio of energy efficiency programs 
and an ex post quantification of the actual achieved change in utility customer bills, retail rates, 
shareholder earnings, and return on equity.28 Dealing with potential “end effects” issues in a 
consistent fashion is a key challenge in modeling and estimating net resource benefits and cost 
savings to the utility.  One approach is to limit the study analysis period to capture only those 
affects associated with the initial installation of energy efficiency measures.  However, because 
the typical practice is to model EE programs offered over a multi-year period, EE measures 
installed in these programs will reach the end of their economic lifetime in a staggered manner.  
If EE measures are not replaced with equally energy efficient measures at the end of their useful 
lifetime, the utility’s load and peak demand forecast will increase. Using this modeling approach, 
utility costs will again appear to increase in order to meet this increased load and demand 
growth.  However, savings from those measures that are still in their initial lifetime continue to 
provide the utility and its ratepayers with benefits.  These two countervailing effects can not be 
disentangled within the Benefits Calculator. An alternative approach is to assume that program 
participants will replace installed EE measures at the end of their useful economic lifetime at 
their own expense or at no additional expense because some fraction of the products have been 
integrated into building codes and appliance and equipment efficiency standards.  In this case, 
the economic benefits of the initial investment in the measures are continued, but it is impossible 
to isolate the impact of the initial measures, which the utility can take direct credit for, from 
those that are replaced by the program participants. Under either approach, the financial analysis 
of the utility’s actual reduction in its costs due to implementing an energy efficiency portfolio 
will not line up with the forecasted avoided cost benefits because of these terminal effects.  The 
Benefits Calculator model would either under- or over-estimate the benefits relative to the 
California Standard Practice Manual perspective (CPUC 2001).29   

                                                 
28 Administratively determined avoided energy and capacity costs are typically used to estimate resource benefits in 
cost-effectiveness screening of EE programs and for incentive mechanisms that are linked to resource benefits (e.g., 
Shared Net Benefits, Save-A-Watt). These resource benefits are effectively proxies for the actual savings that the 
utility and (and society) experiences from a reduction in sales and peak demand from EE programs  These two 
different methods provides perspective on how accurate administratively-determined avoided cost estimates are 
relative to an estimate of the utility’s actual achieved and realized dollar savings.  Unfortunately, such a comparison 
is not simple to accomplish, even for such a robust financial model as the Benefits Calculator. 
29 This is an important consideration when comparing the achieved benefits to ratepayers and shareholders relative 
to the forecasted net resource benefits. 
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Figure 5. Flowchart for quantitative analysis of EE incentive mechanisms at prototypical utility 

 
3.2 Prototypical Southwest Utility Characterization 

For this analysis, we chose to characterize a prototypical utility from the southwestern region of 
the United States.  Many utilities in this region are currently experiencing and forecasting a very 
high level of growth, as the U.S. populace migrates to warmer and drier climates.  In this 
situation, energy efficiency has the potential to become an increasingly important resource that 
can help meet and mitigate projected load growth.   
 
As shown in Figure 6, our prototypical southwest utility has first-year (2008) annual retail sales 
of 25,000 GWh, an initial peak demand of ~5,700 MW, which produces a 50% load factor.30  
Sales are forecasted to grow at a compound annual rate of 2.8% while peak demand is expected 
to expand at a slightly faster rate (2.9%). This forecast represents our “business-as-usual” 
scenario if energy efficiency is not implemented (BAU No EE), 

                                                 
30 See Appendix A for more information on approach used to develop the prototypical southwest utility. We relied 
heavily upon publicly available data (e.g., annual reports, 10-K, FERC Form 1, integrated resource plans) 
predominantly from Arizona Public Service and Nevada Power. 
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Figure 6.  Forecasted retail sales, peak demand and load factor for prototypical Southwest utility: 
Business-as-usual case 

 
Initially, the prototypical utility’s generation fleet is assumed to be dominated by 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 power. To serve 
customers’ growing demand, the utility’s base case resource acquisition plan includes additional 
base load generation (i.e., coal-fired generation), mid-merit plants (i.e., combined-cycle natural 
gas), peaking units (i.e., combustion turbines) as well as new investments in its transmission and 
distribution system.  Figure 7 shows how the resource requirement to meet peak demand changes 
over the analysis period.31  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%.  In aggregate, non-
fuel utility costs are expected to increase by 6.4% annually over the 20 year time horizon.  Given 
this load and resource base, the prototypical utility has an all-in average retail rate of 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 represent the utility’s owned and operated generation fleet.  Purchased 
power can be comprised of any fuel source; we assume that over time, purchased power is assumed comprised of 
renewable resources in order to meet an RPS requirement, which is prevalent in the southwest. 
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Figure 7.  Resource mix and average retail rates for prototypical 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 the portfolio of supply-
side assets.32  The avoided cost of capacity is initially set equal to $80/kW-year, which is a proxy 
for the annual carrying cost of a new natural gas combustion turbine, and is assumed to grow at 
an annual rate of 1.9% per year.  In addition, the avoided cost of transmission and distribution 
capacity has a first year value of $30/kW-year, which increases at a rate of 1.9%/year over the 
analysis period.33 The utility is assumed to have the ability to fully pass through all fuel expenses 
via a fuel adjustment charge and receives cost recovery for construction work in progress 
(CWIP) through a rate rider.  We further assume the utility’s capital structure is split 50:50 to 
debt and equity, where the cost of debt is 6.6% and the utility’s authorized return on equity is 
10.75%.  The prototypical utility is forecasting increases in costs in all aspects of its business and 
utility costs are growing more rapidly than sales.  Thus, between rate cases this prototypical 
utility experiences earnings erosion – it is unable to achieve its authorized ROE, and hence 
earnings level, in non-rate case years.   In our base case, we assume that the utility files a rate 
case every other year (using a current test year methodology). The utility is able to achieve 97% 
of its authorized earnings (Figure 8), driven in part by these relatively frequent rate cases and its 
performance.34  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 corresponds to the standard 16-hour window used in most forward electric 
market contracts. 
33 For energy efficiency, the appropriate values to use for estimating the avoided cost of transmission and 
distribution capacity are very location-specific.  The benefits of deferring T&D capacity are only achieved if the 
savings from energy efficiency programs are targeted and occur in areas where additional T&D investment can be 
avoided.  For this reason, we de-rated the avoided T&D capacity benefits by 50% on the assumption that not all 
implemented energy efficiency measures are in locations that can help defer future investments in the T&D system. 
34 This frequency of general rate case filings is not without precedent.  Arizona Public Service has filed rate cases in 
three of the last five years (i.e., 2004, 2006 and 2008). 
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Figure 8. Annual after-tax earnings of prototypical Southwest utility: Business-as-usual No EE case 

 
The regulatory commission that oversees the utility is considering three sets of energy 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 of incremental energy 
savings each year for the next 8 years.  This portfolio of energy efficiency programs 
has a weighted-average measure lifetime of 11 years, and produces total lifetime 
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 the programs 
included in the Moderate EE portfolio are 2.6 ¢/lifetime kWh in 2008, and are 
assumed to increase at 1.9% per year thereafter.35 

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 of incremental energy 
savings each year for the next 7 years.  This portfolio of energy efficiency programs 
also has a weighted measure lifetime of 11 years, and produces a total lifetime 
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 the programs 
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. Aggressive EE Portfolio: To achieve a 2.0%/year incremental reduction in annual 
retail sales within five years of starting and maintain this level of incremental energy 

                                                 
35 At the end of the measure’s useful lifetime, it is assumed that the participant will replace the measure in order to 
maintain the level of savings.  Moreover; we assume that 80% of the current EE portfolio is comprised of measures 
that will be included in appliance and equipment efficiency standards or building codes over the next 10-15 years. 
Thus, in estimating future resource costs, we assume that there is no incremental measure cost borne by the 
participant to maintain the same level of energy and demand savings for this 80% of the portfolio.  The remaining 
20% will be replaced by the participant at inflation-adjusted total measure costs at the time such measures reach the 
end of their lifetime. 
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savings each year for the next 5 years.  With a weighted measure lifetime of 11 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 Aggressive EE 
portfolio are 4.0 ¢/lifetime kWh in 2008, and are assumed to increase at 1.9% a year 
annually thereafter. 

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

Lifetime Impacts 

Energy 
Efficiency 
Portfolio 

Target % 
Reduction 

in Incr. 
Retail 
Sales 

Ramp 
Up 

Period 
(Years) 

Ratio of 
Energy 

Savings to 
Peak 

Demand 
Savings 

(MWh per 
MW) 

Measure 
Lifetime 
(Years) 

Peak 
Period 
Savings  
(GWh) 

Off-
Peak 

Period 
Savings 
( GWh) 

Peak     
Demand 
Savings   

(Max 
MW) 

Resource  
Costs      

(¢/ 
Lifetime 

kWh) 

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%/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 programs.36  In estimating the peak demand impacts of 
the various EE portfolios, we assume that the ratio of energy to peak demand savings is 6000 
MWh of savings to achieve a one MW reduction in peak demand. 
 
The impacts of the program on the utility’s retail energy sales forecasts and peak demand levels 
are graphically displayed in Figure 9 for 2012, when all programs are fully ramped 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 retail sales in 2017, and 
nearly 45% of the growth in peak demand.      
 

                                                 
36 See Appendix B for a more detailed description of the development of alternative energy efficiency portfolios. 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 the 
weekday peak period, with 30% of the savings occurring in the off-peak hours. 

   20



Energy Efficiency Incentives Analysis                  

0%

10%

20%

30%

40%

50%

60%

70%

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

Retail Sales Peak DemandEE
 S

av
in

gs
 a

s 
%

 o
f F

or
ec

as
te

d 
G

ro
w

th
 

(%
)

Mod. EE
Sig. EE
Agg. EE

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

 
The implementation of energy efficiency has multiple and sometimes countervailing impacts on 
the utility’s cost of service (i.e., revenue requirement).  On the one hand, the utility will incur 
program administration and measure incentive costs between 2008 and 2017 that are expensed in 
the year that EE measures are installed, thereby increasing the utility’s annual cost of service.  
However, the reduced level of retail sales also results in lower fuel and purchased power budgets 
and deferred investment in the local distribution system and additional generation capacity.   
 
Depending upon the regulatory mechanisms in place, these cost savings from energy efficiency 
are either retained by the utility or passed through to ratepayers.  The existence of a Fuel 
Adjustment Clause (FAC) results in the cost savings from reduced fuel and purchased power 
budgets flowing to ratepayers in a timely fashion.  The utility’s ability to collect Construction 
Work In Progress (CWIP) allows it to increase retail rates as large capital expenditures (e.g., new 
generation facilities) are incurred.  Conversely, if these capital expenditures are deferred due to 
reduced peak demand and retail sales levels from energy efficiency, these cost savings are also 
captured by ratepayers in the current time period as such large capital expenditures are pushed 
into the future.  Maintenance and upgrades to the local distribution system are undertaken 
without explicit cost recovery through some balancing account mechanism, rather these budgets 
must be covered as part of collected revenue.  To the degree these T&D capital expenditure 
budgets exceed those set during the last rate case, the utility will loose money on these activities 
until the next GRC is filed.  However, if the utility incurs fewer expenses than it budgeted for in 
the last rate case, the cost savings are retained by the utility until such time as it files the next rate 
case with these lower capital expenditure budgets.  In aggregate over the twenty year time 
horizon, total achieved utility cost savings from energy efficiency ranges between $1.23 to $3.07 
billion for the Moderate and Aggressive EE portfolios, respectively (Figure 10), while 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 cost savings from energy efficiency 
compared to Business-as-usual No EE case 

 
The combined effect of these various elements on the utility cost of service results in retail rates 
changing considerably as ever more aggressive EE savings goals are achieved in the first 10 
years of program implementation. However, once all the EE measures are installed, retail rates 
deviate minimally as these EE measures produce savings over their economic lifetime and are 
replaced at owners’ expense (Figure 11).  This trend is easiest to observe if one looks at the retail 
rates associated with the Aggressive EE portfolio.  To achieve this deep level of savings, the 
utility must expend a considerable amount of money in the first 10 years, which increases retail 
rates somewhat between 2008 and 2017 relative to the BAU No EE level (e.g., by nearly 1 
¢/kWh in 2014).  Yet, once these EE measures are installed, retail rates differ only by ~0.4 
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 prototypical utility plans to bring a 
551 MW combined-cycle gas turbine plant on line in the business-as-usual No EE case, causing 
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 rise between 5 and 8 
mills/kWh 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 energy efficiency 
has pushed back the need, retail rates increase by only 8 mills/kWh from 2012 to 2013, 
illustrating how the utility’s cost savings from reduced fuel and purchased power budgets as well 
as T&D capital expenditure budgets mitigates somewhat the impact of the large addition to rate 
base.     
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Figure 11. Comparison of retail rates in “business-as-usual” No EE case vs. energy efficiency 
scenarios  

 
3.3 Overview of Shareholder Incentive and Decoupling Mechanisms 

The state regulatory commission for our prototypical southwest is considering several policy and 
ratemaking options to help the utility overcome disincentives to aggressively pursue energy 
efficiency.37  One option is to decouple the utility’s sales from its revenue, thereby mitigating the 
potential for lost profit from any under-recovery of fixed costs through a reduction in retail 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 product of the average revenue 
requirement per customer at the time of the last rate case and the current number of customers 
being served. The total revenue collected by the utility will change as the number of customers 
being served changes.  A balancing account is used to ensure that ratepayers are either debited or 
credited for under- or over-collection of the authorized revenue requirement.   
 
A second option is a financial incentive that rewards the utility for successfully achieving or 
exceeding electricity and/or peak demand reduction savings targets for their energy efficiency 
portfolio.  We focus on five different shareholder incentives and present a comparative analysis 
of their impacts on various stakeholders (see section 2.2.3 for conceptual description of each 

                                                 
37 See section 2.2 for a more detailed, conceptual discussion of the options available to regulators that want to align 
utility business interests with state policy objectives. 
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incentive mechanism).  The first three incentive mechanisms have actually been implemented a
a number of utilities over the last two decades.  The last two incentive mechanisms have been 
proposed by Duke Energy and are more comprehensive in natu

t 

re, combining several different 
objectives into a single mechanism.  These are specifically:38 

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

2. Cost Capitalization: The utility capitalizes program administration and measure
incentive costs over the first five years of the installed measures’ lifetime and is 
granted the authority

 

 to increase its authorized ROE (10.75%) for such investments 
by 500 basis points. 

3. Shared Net Benefits: The utility retains 15% of the present value of the net ben
from the portfolio of energy

efits 
 efficiency programs. Program costs are explicitly 

recovered through a rider.  
4. Save-a-Watt NC: The utility capitalizes 90% of the present value of generation c

avoided over the lifetime of the installed measures.  This mechanism serves as a 
financial incentive for the utility to vigorously attain savings goals, but must also 

osts 

cover program costs and any associated lost earnings from reduced sales volume.39 
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 are to be covered b
this payment.  In addition, there is an explicit additional “lost revenue” componen
that allows the utility to recover the first three-years of savings from each year’s 
implemented measures or up until the time of the next rate case, whiche

40

y 
t 

ver comes 
first, valued at the then existing average retail rate (excluding fuel).    

3.4 Base Case Results 

tal 

ers of 
                                                

 

We present results that show the financial effects of alternative energy efficiency portfolios on 
the utility’s bottom line earnings and return on equity, customer bills and retail rates, and to
resource benefits to the electric system. Our analysis framework assumes that a regulatory 
commission wants to better understand the implications for shareholders and utility custom

 
38 For each incentive mechanism, the utility’s expected earnings are represented on an after-tax basis.  Thus, 
ratepayers are obliged to pay an incentive mechanism to the utility that is grossed-up for the assumed 38% tax 
liability faced by the utility (e.g., local, state and federal government taxes). 
39 Duke Energy Carolina originally proposed Save-A-Watt in May 2007 to the North Carolina Utility Commission.  
Since then, they have filed it in South Carolina.  Program costs are not explicitly recovered, but rather the Save-a-
Watt incentive is intended to compensate the utility for them.  In addition, this mechanism covers any loss of profit 
due to a reduction in sales.  Thus, we do not consider implementing a decoupling mechanism in addition to Save-a-
Watt (NC). See Appendix C for more detailed description of how Save-A-Watt (NC) was modeled in the Benefits 
Calculator. 
40 Duke Energy Ohio filed their revised Save-A-Watt proposal in Ohio on July 31, 2008, after settling on a similar 
version of the Save-a-Watt design with the Indiana Office of Utility Consumer Counselor (IOUCC).  Program costs 
continue to be recovered as part of the incentive mechanism; any lost revenue associated with the successful 
implementation of energy efficiency and demand response is directly accounted for and recovered as a separate 
component of the mechanism. Duke Energy also agreed to an earnings cap on the contribution made by the incentive 
mechanism, absent any impact of the lost revenue component. Thus, we do not consider a decoupling mechanism 
because there is already a provision to recover fixed costs.  See Appendix D for more detailed description of how the 
Save-A-Watt (OH) mechanism was modeled in the Benefits Calculator.  
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directing the utility to implement a portfolio of energy efficiency programs under several 
options: (1) without any supporting policies (e.g., implementing neither a decoupling nor 
shareholder incentive mechanism), (2) offering only a revenue-per-customer decoupling 
mechanism, (3) offering only a shareholder incentive mechanism that does not explicitly include 
a lost margin recovery component (i.e., Performance Target, Cost Capitalization and Shared Ne
Benefits), or (4) alternatively combining a lost margin recovery/decoupling mechanism with a 
shareholder incentive either explicitly or implicitly.  The first three options could be likened to 
an “á la carte” menu where the regulator has the ability to pick and choose which mechan
adopt or consider.  The fourth option

a 

t 

isms to 
 utilizes a comprehensive approach that bundles the 

otential policy options together.    

h 
ues 

dified 
erceived competitive threat if EE programs were 

dministered by a non-utility entity. 
 

3.4.1 Effect of a Revenue-per-Customer Decoupling Mechanism 

e 

 

s, 
e utility should be financially indifferent to EE portfolios of various sizes 

ee Figure 12).42   
 

                                                

p
 
We assume that the prototypical utility will achieve the energy efficiency savings goals in eac
EE portfolio regardless of the incentives offered.  Thus, our analysis does not address iss
related to the utility’s preference for or differential response to various incentive and/or 
decoupling mechanisms (e.g., the degree to which each incentive mechanism would motivate a 
utility to increase energy efficiency programs).  We also do not analyze potential non-financial 
motivators of utility behavior such as regulatory commission orders, legislative goals co
into law, customer satisfaction, or a p
a

In Figure 12, we see that our prototypical utility earns about $100M less than its authorized 
earnings over a 10 year period because costs are growing faster than revenues from sales. As th
utility implements various energy efficiency portfolios, the savings reduce sales between rate 
cases, which increase the under-recovery of fixed costs (reflected in greater unachieved earnings 
shown in Figure 12). For example, with the Aggressive EE portfolio, the utility’s ROE drops by 
12 basis points relative to the “business-as-usual” (BAU) No EE case and “unachieved” earnings 
increase by ~$30M over the 10 year period (Figure 12).41 Implementing a revenue-per-customer 
(RPC) decoupling mechanism when EE is instituted helps to mitigate the erosion in the utility’s
authorized earnings. The RPC decoupling mechanism allows the utility to get very close to the 
“business as usual (BAU)” No EE case in terms of ROE (10.42%) across all three EE portfolio
which means that th
(s

 
41 The return on equity metric that is reported throughout this document is calculated as a present value of the 20-
year stream of earnings divided by the present value of the 20-year stream of outstanding equity.  In essence, this is 
a weighted average representation that takes into account the time value of money, and thus should be a more 
applicable metric.   
42 With costs still growing faster annually than the number of customers, the revenue-per-customer decoupling 
mechanism is unable to collect enough from each customer between rate cases to allow the utility to achieve its 
authorized ROE.  We have assumed that the sales growth rate is equal to the customer growth rate; this means that 
electricity use per customer is neither increasing nor decreasing over time.  The consequence of this assumption is 
that when a revenue-per-customer decoupling mechanism is applied, the growth in collected revenue between rate 
cases is the same as the growth in collected revenue that occurs in the “business-as-usual” No EE case.  Given the 
frequency of rate cases, the application of the RPC decoupling mechanism when EE is implemented results in the 
utility achieving the same ROE as when no energy efficiency 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 earnings when 
various EE portfolios are implemented (Figure 13) and up to a 12 basis point reduction in its 
achieved ROE.43  Recall that our prototypical utility has a twenty-year present value (PV) of 
after-tax earnings equal to roughly $3.3B and achieves an ROE of 10.43% (on a PV basis).  It is 
useful to examine the impact of decoupling or various shareholder incentive mechanisms on both 
earnings (Figure 13) for various EE portfolios as the results illustrate an important tension for 
utility shareholders/managers and a key issue for regulators. 
 
If a Moderate EE portfolio is implemented, the utility sees achieved earnings drop between 
$19MM to $70MM compared to the BAU No EE case, depending if a Shared Net Benefits or 
RPC decoupling mechanism is implemented (see Figure 13). However, the utility’s ROE is 
comparable to the BAU No EE case with decoupling and actually increases by 15 basis points 
with a Shared Net Benefits mechanism.   
 
If the Significant EE portfolio is implemented, a utility would still not realize positive earnings 
opportunities with any of these mechanisms except Shared Net Benefits compared to the BAU 
No EE case.  However, if we focus on ROE, then the overall picture looks different across a 
wider range of incentive mechanisms. The Performance Target and the Shared Net Benefits 

                                                 
43 Energy efficiency programs reduce earnings and lower ROE because they defer the need for future investments in 
transmission, distribution and generation plant that otherwise would have generated additional earnings for the 
utility.  Moreover, because program costs are expensed, the utility’s investment in energy efficiency does not offer 
an opportunity to earn a return for shareholders.  Because the utility needs to raise less capital with a large energy 
efficiency portfolio due to the deferral of future investments, the necessary contribution to earnings from a 
shareholder incentive mechanism for energy efficiency is typically much less than the contribution to earnings of 
these foregone capital investments. 

   26



Energy Efficiency Incentives Analysis                  

mechanisms each have a positive impact on the utility’s ROE as it increases by 4 and 26 basis 
points, respectively.  In contrast, the Cost Capitalization mechanism requires the utility to issue 
additional equity, thus the improvement in the utility’s ROE is only comparable to that achieved 
without any energy efficiency (i.e., BAU No EE case). 
 
If the utility implements the Aggressive EE portfolio, after-tax earnings decrease by $86M with a 
RPC decoupling mechanism while earnings decrease by ~$2 to 38MM with a Cost Capitalization 
and a Performance Target incentive mechanism respectively. As with the Significant EE 
portfolio, the Shared Net Benefits mechanism is the lone one to provide a positive improvement 
in earnings, relative to the BAU No EE level (i.e., $12MM). Similarly, the utility’s ROE 
increases the most under our Shared Net Benefits approach (by 31 basis points); ROE increases 
by about 15 basis points under Performance Target, and by 1 basis point under Cost 
Capitalization.   
 

 
Figure 13. After-tax earnings and return on equity (ROE): Impact of energy efficiency portfolios, 
decoupling and shareholder incentives  

 

From ratepayers’ perspective, customers are interested in the magnitude of bill savings from 
energy efficiency relative to the costs required to implement programs and potential rate impacts.  
If the utility implements one of the energy efficiency portfolios (i.e., Moderate, Significant and 
Aggressive), aggregate bill savings for all customers are $1.1B, $1.69B, and $2.37B respectively 
if neither a decoupling nor shareholder incentive mechanism is provided to the utility (see Figure 
14).  Customer bill savings are reduced somewhat (at most by $99M to 208M) if a decoupling or 
shareholder incentive mechanism is implemented.  Ratepayer bill savings under the three 
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shareholder incentive mechanisms are still at least 90% of the level achieved if no financial 
benefit is provided to the utility. 
 
The three EE portfolios have a modest effect on 20-year average retail rates; impacts vary among 
the three EE portfolios. If the utility implements the Moderate EE portfolio, there is either a 
small decrease in 20-year average retail rates (0.1 mill/kWh) with a decoupling mechanism or a 
small increase (0.2 mills/kWh or less) over the planning horizon with any of the shareholder 
incentive mechanisms. If the utility implements the Significant EE portfolio along with one of 
the incentive mechanisms, average retail rates increase by 1.0-1.4 mills/kWh over the 20-year 
period compared to the Business-As-Usual (BAU) No EE case.  If the utility implements the 
Aggressive EE portfolio in conjunction with an incentive mechanism or decoupling, average 
retail rates are 3.6-4.2 mills/kWh higher over the 20 year period compared to rates in the BAU 
No EE case (Figure 14). 
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Figure 14. Ratepayer bill savings: Impact of energy efficiency portfolios, decoupling and 
shareholder incentives 
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Figure 15. Retail rates: Impact of energy efficiency portfolios, decoupling and shareholder 
incentives 

 
The utility’s cost of service savings, which translates into customer bill savings and retail rate 
impacts, can be disaggregated into several cost components: costs related to generation, 
transmission and distribution-related costs, and EE program costs (see Figure 17).  The bulk of 
the reduction in the utility’s cost of service due to energy efficiency comes from reduced 
generation-related expenses (i.e., which range from 1.0B under the Moderate EE scenario to 
$2.8B in the Aggressive EE scenario).  The T&D-related cost savings are relatively 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 limited ability to defer T&D 
investments.  Figure 17 also shows the change in retail rate components with various energy 
efficiency portfolios compared to the BAU No EE case. Retail rates associated with generation 
costs decrease, but are offset somewhat by the increase in rates to recover energy efficiency 
program costs. Rates associated with transmission and distribution-related costs also increase for 
the three EE portfolios because T&D costs must be recovered over a reduced sales base and 
because T&D cost savings from energy efficiency are less than the reduction in consumption 
associated with energy efficiency.  The net impact of these changes to the various rate 
components results in a modest increase in the all-in retail rate (from 0.1 to 3.7 mills/kWh) if the 
utility implements various EE portfolios and recovers its revenue requirement.44 
 

                                                 
44 We portray an all-in retail rate where the entire revenue requirement is collected through volumetric charges.  For 
this reason, the change in retail rates is a function of how the revenue requirement is reduced relative to the 
reduction in retail sales.  If the revenue requirement is falling at a slower rate than sales are dropping, retail rates 
must increase for the utility to successfully collect its authorized revenue requirement at that level of retail sales. 
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Figure 16. Decomposition of the change in utility’s cost of service and retail rates due to energy 
efficiency 

 
In reviewing energy efficiency incentive mechanism proposals, a regulatory agency also needs to 
be cognizant of their potential impact on the overall level of EE program costs and the proposed 
allocation of net resource benefits between ratepayers and utility shareholders.  Some 
stakeholders may assess and compare the utility’s proposed earning opportunity to EE program 
costs and raise the following issues: (1) what is a fair return on investment for the utility as 
administrator and (2) what is the potential impact of the additional earnings on rates and bills?  
Regulatory agencies and stakeholders will also assess whether a proposed incentive mechanism 
provides customers with an appropriate and fair share of the net resource benefits from 
implementing an EE portfolio.  In Table 2, we show the three incentive mechanisms expressed in 
terms of the shareholder incentive as a percent of program cost and ratepayer share of net 
resource benefits for the three EE portfolios.  We would highlight the following results.  
 
First, as designed, the majority of incentive mechanisms provide most of the net resource 
benefits to ratepayers. The ratepayer share of net benefits is relatively high (76-94%) for our 
Performance Target, Cost Capitalization, and Shared Net Benefits mechanism under any of the 
EE portfolios. 
 
Second, as designed, the Performance Target and Cost Capitalization mechanisms represent a 
moderate share of total program costs (~15-16%).  Incentive levels as a percent of program costs 
remain constant across all three EE portfolios because the earnings basis is tied directly to 
program costs.  
 
Third, in contrast, for Shared Net Benefits, incentive levels as a percent of program costs 
decrease if the utility implements EE portfolios with higher savings goals.  The Shared Net 
Benefits incentive would represent about 26% of program costs if the Aggressive EE portfolio 

   30



Energy Efficiency Incentives Analysis                  

was implemented but a much higher share of program costs (49-61%) if the Significant and 
Moderate portfolios were implemented. 
 
Table 2. Metrics used to assess the cost and fairness of utility shareholder incentives 

Pre-Tax Incentive as % of 
Program Cost  

Ratepayer Share of Net 
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 revenues” and also provide the 
utility with an opportunity for additional earnings for implementing an EE portfolio effectively.  
In this section, we explore the impacts on earnings, customer bills and rates, and net resource 
benefits if a Performance Target, Cost Capitalization or Shared Net Benefits shareholder 
incentive is implemented in conjunction with an RPC decoupling mechanism or alternatively, if 
one of the Save-a-Watt approaches proposed by Duke Energy (i.e., Save-a-Watt NC or Save-a-
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 portfolios as the 
results illustrate an important tension for utility shareholders/managers and a key issue for 
regulators. 
 
In Figure 17, we show the after-tax earnings of the prototypical utility over the 20-year planning 
horizon under various cases: Business-As Usual (BAU) case with no energy efficiency and the 
three EE portfolios implemented under various incentive mechanisms. In showing after-tax 
earnings, the stacked bars allow us to distinguish between the utility’s base level of earnings that 
are linked to generation and T&D assets, earnings that are driven by energy efficiency 
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 sales from energy 
efficiency. We would highlight several key results. 
 
First, under all three EE cases, Save-A-Watt (NC) as proposed by Duke Carolina provides the 
prototypical utility with significantly higher earnings and ROE than any of the other approaches 
that combine decoupling and a shareholder incentive mechanism. For example, Save-A-Watt 
(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 No EE case. The 
increase in ROE provided to the utility by a Save-A-Watt mechanism is typically 5 to 10 times 
higher than any other combined decoupling/incentive mechanism. The Save-A-Watt (Ohio) 
mechanism is much less lucrative to shareholders than Save-A-Watt (NC) and provides slightly 
lower returns than a combined Shared Net Benefits and decoupling mechanism. If the 
prototypical utility had implemented a Save-A-Watt (OH) mechanism, its ROE would increase 
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by 33 basis points in the Aggressive EE case as compared to the combined Shared Net Benefits 
and decoupling mechanism which increases ROE by 42 basis points.  
 
Second, the earnings of the prototypical utility generally increase if it implements the Significant 
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 implements the Moderate EE 
portfolio, utility earnings are 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’s ROE improves if it implements any of the EE portfolios and has both a 
decoupling and shareholder incentive mechanism compared to the BAU No EE case (Figure 18).  
It is worth noting that, for any EE portfolio, the Cost Capitalization mechanism generally 
provides the utility with the smallest increase in ROE compared to other incentive mechanisms 
because the utility must issue additional equity to cover the capitalization of program costs 
(Figure 18). 
 
Fourth, the lost margin recovery component of the Save-A-Watt (OH) mechanism contributes 
somewhat more to earnings than does the RPC decoupling mechanism when applied jointly with 
a shareholder incentive mechanism.  For example, if the utility implements the Aggressive EE 
portfolio, 35% of the earnings contribution comes from the Save-A-Watt (OH) lost margin 
recovery component, rather than the shareholder incentive.  In contrast, the RPC decoupling 
mechanism provides about 22-29% of the earnings that arise from Aggressive energy efficiency 
portfolio investments for the other three incentive mechanisms (e.g., Performance Target, Cost 
Capitalization, and Shared Net Benefits).  It is worth noting that if the time between rate cases 
was longer such that our prototypical southwest utility was able to fully recover three-year’s 
worth of lost margins, then that component of the Save-a-Watt (OH) incentive mechanism would 
have contributed at least 50% more towards after-tax earnings than we are currently showing in 
the Aggressive EE case. 
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Figure 17. After-tax earnings: Combined effect of fixed cost recovery and shareholder incentive 
mechanisms 
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Figure 18. Return on equity (ROE): Combined effect of fixed cost recovery and shareholder 
incentive mechanisms  

 
In Figure 19, we show ratepayers bills under the BAU No EE case and three EE portfolios 
implemented with a combined fixed cost recovery and shareholder incentive mechanisms over 
the 20-year planning horizon.  Under the BAU No EE case, the present value of customer bills is 
$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 of roughly $1.1B to $2.4B. 
Not surprisingly, the incentive mechanisms that provide the lowest additional earnings to utility 
shareholders (e.g. Performance Target/RPC decoupling) produce the largest bill savings to 
ratepayers (assuming of course that the utility achieves the same level of savings under each 
incentive mechanism). The Performance Target incentive costs ratepayers $26, $53, and $128 
million for the Moderate, Significant and Aggressive EE portfolios respectively, while the 
decoupling mechanism contributes an additional $16, $28 and $51 million respectively.  At the 
other extreme, with Save-A-Watt (NC), the prototypical utility still achieves positive bill savings 
under the three EE portfolios although the utility’s additional earnings for the three EE portfolios 
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 prototypical utility over the 20 year 
period. Depending on the EE portfolio, average retail rates are about 1-6 mills/kWh higher over 
the 20 year period compared to the BAU No EE case for all incentive mechanisms except Save-
a-Watt NC, where rates are 9 mills/kWh higher in the Aggressive EE portfolio (Figure 20).  The 
contribution of decoupling to rates is fairly small (and constant) across the three EE portfolios, as 
is the contribution of the lost margin component in Duke’s Save-a-Watt (OH) mechanism.  The 
shareholder incentive raises rates more as the aggressiveness of the EE performance goals 
increases. This can most easily be observed by looking at the Save-a-Watt (NC) series of bars, 
where the contribution of the net shareholder incentive grows substantially as the level of savings 
increases.  
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Figure 19. Ratepayer bills: Combined effect of fixed cost recovery and shareholder incentive 
mechanisms 
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Figure 20. Average retail rates: Combined effect of fixed cost recovery and shareholder incentive 
mechanisms 

 
State regulators (and other parties) are also interested in assessing the societal benefits and 
impacts of implementing these EE portfolios. Total resource benefits from the various EE 
portfolios significantly exceed resource costs for all shareholder incentives except Save-A-Watt 
(NC).45  The Moderate EE portfolio provides total resource benefits of $672 million, while the 

                                                 
45 It is important to note the distinction in the time period used to produce the different reported metrics.  Thus far, 
all utility, shareholder and ratepayer metrics have used a 20-year time horizon.  When assessing the total resource 
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Significant and Aggressive EE portfolios provide the utility with $1.22 billion and $2.06 billion 
of resource benefits respectively, compared to the BAU No EE case (Figure 21).46 The total 
resource costs of the three EE portfolios vary by portfolio and with the magnitude of the 
shareholder incentive provided to the utility.47  We subtract resource costs from total resource 
benefits to calculate net resource benefits.  
 
Net resource benefits are in the ~$310-380 million range if the prototypical utility 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 except for Save-A-
Watt (NC) (see Figure 21).  Save-a-Watt (NC) costs so much relative to the resource benefits it 
generates that the portfolio of EE programs produce negative net resource benefits that get larger 
as the EE savings goals grow (e.g. -$67 million for the Moderate EE portfolio and -$298 million 
for the Aggressive EE portfolio). Save-A-Watt (NC) provides negative net resource benefits in 
part because of our assumption that customers pay for 50% of incremental measure costs. From a 
societal perspective, it is very difficult for Save-A-Watt (NC) to provide net resource benefits, 
because, as proposed, it provides the prototypical utility with 90% of the avoided cost benefits in 
its revenue requirement plus our assumed customer cost contribution. 
 

                                                                                                                                                             
benefits and costs directly attributable to a portfolio of EE programs implemented by the utility, it is common to 
look over the measure lifetime, not over some predefined planning horizon.  We use this convention and report and 
calculate resource benefits metric for the full 11-year measure lifetime.  For example, we assume that the portfolio 
of EE measures installed in 2008 produce resource benefits in the 2008 – 2018 period.  Similarly, the resource 
benefits for EE programs implemented in 2009 produce resource benefits for their 11 year measure lifetime (i.e., 
2009 – 2019).  The pattern continues through the last year of EE programs, which are implemented in 2017 and 
whose effects are captured through 2027. We also assume that customers replace measures at the end of their useful 
lifetime with measures of comparable efficiency (either because they are required by standards or are common 
practice). 
46 Resource benefits are comprised of three avoided cost categories: energy, generation capacity, and transmission & 
distribution capacity.  All three are estimated from avoided cost forecasts strictly over the initial lifetime of the 
installed measures (see section 3.2). Although environmental externality benefits (e.g., reduced NOx, SOx, and 
particulates) may be included as resource benefits from a societal perspective, we took a conservative approach and 
excluded them. Had these environmental externalities been included, total resource benefits would have increased 
by less than 10% using the default monetized emission cost levels in the NAPEE Benefits Calculator. When 
assessing the utility’s actual reduction in its revenue requirement (i.e. actual savings) as reported in , we 
chose to include these environmental benefits because to the degree that energy efficiency can reduce NOx, SOx, 
and other environmental hazards, the utility’s environmental compliance budgets will be reduced and these savings 
are likely to be passed on to customers at the next rate case.   

Figure 14

47 We include shareholder incentives in calculating resource costs assuming that the utility would not have 
undertaken the portfolio of EE measures without the shareholder incentive.  However, we do not include the costs 
associated with an explicit and separate decoupling mechanism (e.g., the RPC decoupling mechanism) nor lost 
revenue recovery mechanism (e.g., as in Save-a-Watt (OH)) in estimating Net Resource Benefits. Both Save-a-Watt 
mechanisms integrate directly or indirectly the recovery of fixed costs; and thus we have chosen to include in the 
resource costs the total cost (i.e., revenue requirement) of the mechanism. 
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Figure 21. Total resource benefits and costs of alternative energy efficiency portfolios 

 
For regulators, the joint application of mechanisms that address “lost revenues” and positive 
financial incentives requires an assessment of equity and fairness issues, such as the share of net 
resource benefits provided to customers vs. shareholders and whether a shareholder incentive 
and decoupling mechanism provide a fair return on investment to the utility.  In Table 3, we 
show the five incentive mechanisms expressed in terms of the combined cost of the lost revenue 
recovery and shareholder incentive mechanisms as a percent of program cost and ratepayer share 
of net resource benefits for the three EE portfolios.  We would highlight the following results.  
 
First, as noted above, the cost of the decoupling mechanism is relatively small in comparison to 
the incentive payment produced under the Performance Target, Shared Net Benefits and Cost 
Capitalization mechanisms.  So when combined together, the cost to ratepayers of the three 
incentive mechanisms plus decoupling, is 6 to 10 percentage points higher (expressed as a 
percent of total program budgets), than if the shareholder incentive mechanisms were 
implemented in isolation (see Table 2 to compare).  In addition, the joint application of 
decoupling and any of the three incentive mechanisms reduces ratepayers’ share of net resource 
benefits by less than 6 percentage points compared to when the incentive mechanisms are only 
implemented (see Table 2 to compare). 
  
Second, the Save-A-Watt (NC) mechanisms, as designed, would provide an earnings opportunity 
for the utility that represents a very high share of program costs.  For example, the mechanism’s 
revenue requirement exceeds program costs by 46% to 192%.   
 
Third, the ratepayer share of net benefits is relatively high (70-90%) for our Performance Target, 
Cost Capitalization, Shared Net Benefits and Save-A-Watt (OH) mechanism under any of the EE 
portfolios. In contrast, the Save-a-Watt (NC) mechanism provides all of the net resource benefits, 
and then some, to shareholders given the proposed design of Save-a-Watt (NC) (i.e., utility 
receives 90% of avoided cost benefits) and our assumptions about customer cost contribution for 
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energy efficiency measures.48 
 
Table 3. Metrics used to assess the cost and fairness of jointly implementing decoupling and utility 
shareholder incentives 

Pre-Tax Incentive as % of 
Program Cost  

Ratepayer Share of Net 
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 policy goals 

Thus far, we have set the earnings basis for each of the five incentive mechanisms at levels that 
are commonly observed in practice in one or more states or proposed by a utility (in the case of 
the Save-A-Watt NC mechanism).  Our analysis suggests that results for each incentive 
mechanism are strongly influenced by our choices with respect to earnings basis (e.g. share of 
net benefits, % of program costs awarded for achieving a performance target, equity kicker for 
Cost Capitalization). In this section, we adopt a different approach and instead take the 
perspective of a regulatory commission that is interested in designing shareholder incentives 
which focus on the end results that are of most interest to ratepayers and shareholders. 
Specifically, the PUC’s policy goals are to capture a significant portion of the net resource 
benefits of energy efficiency for ratepayers while developing a sustainable business model for 
the utility to aggressively pursue energy efficiency, which the PUC defines as a specified basis 
point increase in its after-tax ROE compared to a BAU case without energy efficiency.  The PUC 
is also interested in assessing the cost of each incentive mechanism relative to the EE budget 
necessary to achieve the desired level of savings. An important by-product of this approach is 
that it potentially sets an upper limit on the earnings impacts of a shareholder incentive 
mechanism, which may be important to certain stakeholders.  
 
One way to approach this design problem would be to define a specific desired, but maximum, 
increase in the utility’s return on equity that would be considered reasonable while also setting a 
desired, but minimum, goal for ratepayer retention of net resource benefits. Conceptually, it is 
clear that the larger the cost of the shareholder incentive, the greater the increase in a utility’s 
ROE but the lesser net resource benefits will remain for ratepayers.  The PUC wants to 
understand if it is possible, given the cost and benefits associated with all three EE portfolios 
under consideration, to design a shareholder incentive mechanism that accomplishes these goals 
at various savings target levels. 
 
Suppose a regulatory commission believes that the goal of an incentive mechanism should be to 
provide ratepayers with at least 80% of the net resource benefits while increasing a utility’s after-
tax return-on-equity by a maximum of 20 basis points compared to the BAU No-EE case.  The 

                                                 
48 Net benefits are negative for this mechanism because the proposed Save-A-Watt tariff (NC) implicitly recovers 
“lost revenues” and this is included as a cost, because we can not break out this element separately. 
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tradeoff between ratepayer and shareholder benefits associated with the Performance Target, 
Shared Net Benefits and Save-a-Watt (NC) are shown in Figure 22.49  The figure illustrates that 
under the Moderate EE portfolio, the utility can not achieve a 20 basis point improvement in its 
ROE if it implements the Moderate EE portfolio without receiving a much larger share of the net 
resource benefits (i.e., the utility must receive 30% of net resource benefits to achieve a 20 basis 
point increase in ROE).  This would result in ratepayers receiving less than the 80% share of net 
resource benefits set forth by the PUC.  If the ratepayer share of net benefits is considered as the 
more important constraint, then shareholder incentives would either not be provided to the utility 
in the Moderate EE case or the ROE target increase level would be reduced (e.g. 5-10 basis 
points).  In contrast, if the utility achieves the savings targets in the Significant and Aggressive 
EE portfolios, a mechanism can be constructed whereby ratepayers and shareholders both 
receive their “fair share” of the benefits.  If the utility achieves the desired 1% reduction in 
annual retail sales in the Significant EE portfolio, then the utility’s ROE increases by 20 basis 
points while ratepayers retains exactly 80% of the net resource benefits.  Should the utility 
achieve the Aggressive EE portfolio savings target, then ratepayers could receive an additional 
2% of net resource benefits, retaining 82% in total, while still providing the utility with a 20 
basis point improvement in its after-tax ROE from a shareholder incentive mechanism.  
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Figure 22. Tradeoff between ratepayer and shareholder benefits for alternative EE portfolios with 
a Performance Target, Shared Net Benefits, and Save-a-Watt (NC) mechanism 

Regulators and other stakeholders are also interested in the cost of the shareholder incentives 
relative to the program costs associated with acquiring the desired level of energy efficiency 
                                                 
49  Cost Capitalization requires additional equity to be issued; thus, the utility’s achieved return on equity will be 
diluted for the same contribution to earnings as are provided by other shareholder incentive mechanisms.  This 
aspect of the Cost Capitalization mechanism makes comparisons across different shareholder incentive mechanisms 
with respect to improvements in ROE more challenging.  See Appendix F for detailed discussion of designing a Cost 
Capitalization incentive mechanism that balances these policy goals.  We also exclude the Save-a-Watt Ohio 
mechanism from this aspect of the analysis because the mechanism has several different design features (i.e., share 
of gross resource benefits, lost fixed cost recovery time period) that make construction of comparable mechanisms 
to Performance Target, Shared Net Benefits, and Save-a-Watt NC challenging.   
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savings.  In the case of the Significant EE portfolio, the incentive mechanism that meets all the 
criteria laid out by the regulatory body will cost ratepayers an additional 41% of the existing 
budget for these programs (see Table 4).  Should the savings level increase to that of the 
Aggressive portfolio, the incentive as a proportion of total program costs would increase EE 
program costs by 19%. 
 
Two of the three incentive mechanisms that meet our PUC’s illustrative policy goals criteria are 
substantively different than the original designs applied in sections 3.4 (see Table 4).50  For 
Shared Net Benefits mechanism, the utility’s share of net benefits (which is the earnings basis) 
does not change much between the 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%).51  In contrast, for the Performance Target mechanism, in order for the utility’s ROE 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 2%.  If regulators do 
not adjust the earnings basis for the Performance Target mechanism with the level of achieved 
savings, the utility is likely to substantially over-earn and receive much more than was originally 
deemed their “fair share” of the benefits.  Finally, it is important to note that the earnings basis 
for the Save-a-Watt NC mechanism ranges between 36%-44% of the avoided cost benefits for 
the Significant and Aggressive EE portfolio, which is substantially lower than Duke Carolina’s 
proposed 90% level. 
 
Table 4. Key Metrics and Design Criteria for Desired Incentive Mechanism 

Shareholder Incentive Mechanism 
Earnings Basis Level  

Ratepayer 
Share of 

Net 
Resource 
Benefits 

Change in 
After-Tax 
ROE from 

BAU No EE 
(Basis 
Points) 

Incentive 
as % of 
Total EE 
Program 

Costs 
Performance 

Target 
Shared Net 

Benefits 
Save-a-Watt 
NC (Revised) 

Earnings 
Basis    % of Program 

Cost 
Utility % of 

Net Benefits 
% of Avoided 

Costs 

Original 
Design    10.0% 15.0% 90.0% 

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% 
 
 

                                                 
50 Given the results in  Appendix F, we defined a minimum savings target that must be achieved (1% savings of 
retail sales) in order for the utility to be eligible for shareholder incentives because neither party (i.e. shareholders 
and ratepayers) could be assured that they would receive their pre-determined fair share of the benefits.  
51 Because the net resource benefits are effectively monetized and converted into increased earnings for the utility 
via the shareholder incentive, there are now three parties that must share the net resource benefits: shareholders, 
ratepayers and the government by way of taxes.  This explains why the earnings basis for this mechanism when 
added to the share of net resource benefits retained by ratepayers is less than 100%. 
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4. Discussion 

In Chapter 3, we described and analyzed the financial impacts on utility shareholders and 
customers of increased energy efficiency efforts without and with decoupling and shareholder 
incentive mechanisms for a prototypical Southwest utility. That analysis supports the findings 
that: 

• Aggressive and sustained energy efficiency can produce significant resource benefits at 
relatively low cost to society and utility customers. However, aggressive and sustained 
energy efficiency efforts will adversely impact utility shareholder interests by increasing 
the risk of lost earnings between rate cases and decreasing the available earnings 
opportunities over time. 

• Introducing a decoupling mechanism can remove a short-run financial disincentive to 
energy efficiency by improving the ability of a utility to earn its authorized rate of return 
between rate cases. Shareholder incentives, while also potentially addressing this short-
run disincentive, can improve the utility’s longer term business case for energy efficiency 
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 of the need for and/or 
the defining features of sustainable business models for implementing large-scale ratepayer-
funded energy efficiency programs over the long term. Specifically, we examine issues that a 
regulator must consider when deciding whether to authorize a decoupling and/or shareholder 
incentive mechanism for energy efficiency:  

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

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

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

• Are there effective alternatives to the use of shareholders incentives to better align utility 
and public interests? 

Our financial analysis does not provide clear answers to these important policy questions, but 
does help by offering some insight into the nature and extent of the financial disincentives 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 interests of utility shareholders and 
to seek maximum returns on their behalf. Thus, management would be expected to be concerned 
about the potential for both short- and long-term lost earnings, especially when sustained energy 
efficiency efforts are undertaken. However, utility management may also have additional, 
distinct concerns about increased energy efficiency efforts beyond those held in common with 
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shareholders. Utility managers may be concerned that a significant increase in energy efficiency 
efforts will adversely raise rates while skewing the appropriate allocation and management of 
scarce resources, time, and attention within the utility by dedicating such resources to tasks that 
provide no meaningful up-side over time in lieu of focusing such resources on “profit centers” 
within the utility.  Utility managers may also believe that higher salaries and benefits, prestige, 
opportunity for advancement, and the desire to be part of a growing, dynamic organization can 
only be met by a “larger” sized utility characterized by increasing gross revenues based on real 
physical assets. In some cases, the compensation systems of utility managers may provide a 
personal incentive to focus on short-term rather than longer-term earnings and stock market 
prices. Furthermore, resource decisions are made by management; these large capital investment 
decisions have traditionally provided the only means for a regulated utility to increase allowed 
shareholder returns and/or meet distinct management objectives. This view could provide an 
important incentive for management to pursue more risky capital investments that may 
ultimately have an adverse effect on shareholder wealth rather than to opt for energy efficiency 
resources, which may be perceived by management as an uncertain means to meet utility service 
needs and does not provide an opportunity to advance management’s objectives.  
 
These “agency” concerns of potentially different interests between utility shareholders and 
management should not be ignored in assessing the potential impediments to increased energy 
efficiency efforts or in the design of performance incentive mechanisms.  Given these issues, it 
may make sense to explore incentive mechanisms that make increased energy efficiency a “profit 
center” for both utility shareholders and managers. This energy efficiency “profit center” has to 
be of sufficient size so that utility managers directing energy efficiency programs will be able to 
obtain the necessary staffing, support and corporate resources from senior utility management to 
have a reasonable chance of achieving the established energy efficiency goals.52  The additional 
net earnings generated by energy efficiency activities must sufficiently increase shareholder 
wealth to be worth the time, use of resources and potential risk for utility shareholders and 
management to earn them and ideally also address some distinct objectives that motivate utility 
management.   
   
4.2 Assessing the importance and need for full decoupling and shareholder incentives 

Energy efficiency efforts can provide substantial value to customers but are typically detrimental 
to utility shareholder and management interests (as demonstrated in section 3). State regulators 
and legislators may consider alternative policy approaches to promoting ratepayer-funded energy 
efficiency: (1) use a decoupling and/or shareholder incentive mechanism that seeks to increase 
the value of energy efficiency to utility shareholders and/or (2) rely on regulatory directives or 
legislative mandates such as an Energy Efficiency Resource Standard (EERS) that require 
utilities to implement energy efficiency efforts, or (3) rely on some entity other than a regulated 
utility to achieve the desired results. 
 

                                                 
52 For example, California utilities often cite this as the reason their energy efficiency programs have ample 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 limit a utility’s ability to earn 
(or earn more than) its authorized rate of return. A primary goal of decoupling is to protect the 
utility against earnings attrition due to sales loss from energy efficiency efforts between rate 
cases.53  
 
The potential value of a decoupling mechanism to utility shareholders and management depends 
primarily on two factors: (1) the potential or expected impact on earnings of “lost revenues” 
which are the product of the size, effectiveness and duration of energy efficiency efforts; the time 
between rate cases; and the probability that actual annual sales will equal estimated test year 
sales, and (2) the on-going relationship among utility sales, revenues, costs and customer growth 
between rate cases.54 The first factor essentially focuses on the impact of the increased energy 
efficiency efforts, while the second factor encompasses all other factors that affect a utility’s 
ability to earn its authorized return between rate cases. The interaction of these two factors 
typically shapes a utility’s interest (or lack of interest) in full decoupling or some other way to 
offset these adverse earning impacts, such as a “lost revenue” clause or shareholder incentive 
mechanism.  
 
Our modeling results illustrate the point that the value of decoupling to utilities and the type of 
decoupling (full, partial or limited) is likely to be situational depending on the above two factors. 
The situational value of decoupling is evident for utilities that face very different circumstances 
than our prototypical Southwest utility. The greater the probability that actual sales will equal or 
exceed estimated test year sales, the more that revenue growth exceeds expense growth between 
rate cases, the more limited the energy efficiency effort and the more limited the period between 
rate cases, the less compelling that decoupling may seem necessary or desirable to a utility. 
However some form of decoupling such as a “lost revenues” clause tied directly to the impact of 
energy efficiency efforts (or a shareholder incentive mechanism) may seem attractive because it 
allows for the recovery of lost earnings due to energy efficiency while allowing a utility to 
maintain its through-put incentive to make as many sales as possible between rate cases to earn 
or exceed its authorized return. A full decoupling mechanism under these scenarios would be 
unattractive by eliminating the ability to increase earnings by increasing sales between rate cases 
– this is the essence of the throughput incentive issue.  
 
In contrast, a full decoupling mechanism will seem much more attractive to a utility like our 
hypothetical southwest utility that has less robust opportunities to achieve or earn more than their 
authorized return between rate cases from increased sales, particularly if large-scale energy 
efficiency efforts are implemented.  The same is true for a utility that perceives that its test year 
sales have or will be set at levels that significantly exceed the utility’s expectation for actual 
sales during the period between rate cases.   

                                                 
53 It is worth noting that these efforts are not limited to utility-administered energy efficiency programs as savings 
efforts by an independent third party administrator will create the same concern for a utility. 
54 Use of decoupling may also reduce a utility’s regulatory overhead by extending the time between rate 
proceedings. 
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In assessing the need or desirability of a decoupling mechanism, stakeholders should consider 
the effect of decoupling mechanism on a utility’s incentive to pursue cost-effective energy 
efficiency, issues of changing the utility’s risk profile, the potential need to reduce the authorized 
return or make some financial adjustment, and the possibility of increased rate volatility for 
customers. But, if policymakers and stakeholders are interested in establishing sustainable utility 
business models for energy efficiency, then the important metric ought to be whether the 
alternatives to full decoupling would be equally effective in addressing the utility’s short-run 
disincentive to reduce sales reflected in lost sales margin and its incentive to increase sales 
embodied in the throughput incentive that undermines the value of the energy efficiency benefits 
achieved.   
  

4.2.2 Metric to Assess the Value of Shareholder Incentives  

The basic metric of the sufficiency of a shareholder incentive for energy efficiency is whether 
the reward is valuable enough to the utility given the resources, costs and risks to attain it as well 
as the value of the alternative earnings opportunities that may be foregone. Based on the 
practices of U.S. utilities over several decades, we believe that many utilities will choose other 
resource options that have a greater financial value to utility shareholders (but may produce 
lower societal benefits than energy efficiency), unless a stable, long-term regulatory policy 
framework is in place that reduces the divergence between the financial value of energy 
efficiency to utility shareholders and the financial value of traditional supply-side investments. 
 
Our analysis in Chapter 3 indicates that the more aggressive and sustained the energy efficiency 
efforts, the greater the potential financial loss to utility shareholders and management, especially 
from the loss of future earnings opportunities. It is important to understand and consider the 
effect of aggressive energy efficiency efforts over time because there are specific circumstances 
when energy efficiency, even without the ability to earn a reward, may be attractive to a utility. 
That situation is exemplified by what transpired during the 1970s in California when the high 
cost of capital and the extreme uncertainty of forecasting sales made the construction of large-
scale generating units quite risky because of the potential adverse impact on the utility’s financial 
health. In this circumstance, energy efficiency and third-party owned, private power helped the 
California utilities defer the need to build until market conditions become more favorable. 
However, even in these circumstances, there may be a value in allowing a utility to earn on its 
energy efficiency efforts to raise its attractiveness in relation to other available resource options  
 
It is also useful to acknowledge that increased energy efficiency may not always significantly 
diminish the opportunities for some utilities to earn on future investments in the near- to mid-
future. For example, a utility’s opportunity to earn on new “smart grid” investments may or may 
not be primarily justified or driven by their ability to help reduce the rate of usage growth.  
Similarly, some utilities are likely to face requirements to limit carbon emissions and/or face 
additional uncertainties in predicting future loads due to new end-uses (e.g., penetration of 
hybrid electric vehicles). In this situation, utilities may perceive that large-scale energy 
efficiency, at least for some limited period of time, can help reduce the risks of undertaking such 
substantial investment to meet these needs. 
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Even considering these potential exceptions, because energy efficiency efforts typically have 
adverse impacts on a utility’s financial circumstances, policy mechanisms that increase the 
financial value of energy efficiency to utility stockholders and management are likely necessary 
if utilities are going to voluntarily pursue large-scale energy efficiency on a sustained basis. The 
ultimate metric will be whether the incentives are adequate to blunt this disincentive while 
representing an equitable sharing of benefits, costs and risks with utility customers.  
 
4.3 How Much is Enough for a Shareholder Incentive? 

The justification for a shareholder incentive mechanism still leaves open the question of how 
much does a utility need as an incentive to support large-scale, sustained energy efficiency 
efforts. There have been at least three primary alternative approaches that have been proposed in 
various regulatory forums where shareholder incentives for energy efficiency have 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 the same rate of return 
on energy efficiency expenditures as they would on supply-side investments. There are three 
main reasons why this “comparability” approach has generally not been viewed as effective as an 
incentive.  First, allowing a utility to earn a return and capitalize energy efficiency expenses at its 
authorized rate of return has typically not provided sufficient earnings to overcome “lost 
revenues” from reduced sales and also provide a positive incentive to pursue large-scale energy 
efficiency efforts.55 In contrast, Nevada’s “bonus” return of 500 basis points for energy 
efficiency expenditures is intended to motivate utility management and Nevada utilities have 
indicated that they support this approach.  
  
Second, the value of increased net earnings to a utility from additional investment depends on its 
impact on the utility’s shareholder wealth (i.e. an increased overall return reflected by increased 
earnings per share). Because rate of return is only one factor affecting the increase in total return, 
a utility will favor investment opportunities that provide the largest increment of additional net 
earnings to increase existing shareholder wealth.  For the same return, the largest project 
(assuming equal risk and timing of the return) will be the most valuable (i.e. a supply-side 
investment which is by definition larger than energy efficiency expenditures that would avoid or 
defer this investment).56 
 
Third, if new equity shares must be issued to support the cost capitalization mechanism, there 
will be a need to generate even greater earnings to be of interest to the utility (see section 3.4.3). 
For these reasons, a mechanism that seeks to achieve an adequate incentive for increased energy 
                                                 
55 According to Jensen (2007) and Reid (1988), during the 1980s, a number of states (e.g. Oregon, Idaho, 
Washington, Montana, and Wisconsin) allowed utilities to capitalize energy efficiency-related investments at their 
authorized rate of return or a bonus ROE. Although this approach remains “on the books” in several states, it is 
seldom used and has fallen from favor. 
56 We recognize that each supply-side option is unlikely to have the same risk profile.  For example, traditional coal 
plants may have an increasing risk profile because of future but now unknown carbon-related regulatory costs.  
Nuclear power may have high construction cost risks while gas-fired generation has significant fuel cost risk – 
although customers typically bear the fuel price risk (rather than the utility). 
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efficiency must do more than provide a comparable rate of return on supply-side and energy 
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 should be set at levels 
that are comparable to what an independent third-party administrator would need in terms of an 
earnings opportunity to undertake the desired energy efficiency effort. Supporters of this 
approach argue that the financial incentives required by a non-utility, energy efficiency program 
administrator to achieve the states’ desired energy efficiency savings targets (and other policy 
objectives) represents a benchmark, and perhaps a ceiling, that can be used to establish a 
reasonable range for the level of a financial incentive for a utility.57  Incentives above that level 
would be viewed as unnecessary, and therefore excessive, because the same result could be 
achieved for a lower cost through the use of a third party administrator. 
 
There are several important issues raised by this potential approach to defining an appropriate 
level for a shareholder incentive. A threshold issue is the viability or interest of state 
policymakers and regulators in creating a third party administrator in lieu of the utility to pursue 
energy efficiency objectives; these issues are discussed in more detail in section 4.4. In our 
specific context, the issue is whether a return that would be adequate for a non-utility party 
would also be adequate to provide an adequate incentive to a utility to pursue large-scale, 
sustained energy efficiency efforts. 
 
We believe that the answer to this question is an empirical one.  For a utility, the bottom-line 
question is whether the available increase in shareholder wealth to undertake a specific resource 
option is of sufficient size to be worth the costs and risks of the effort (and better than the 
opportunity cost of using those resources elsewhere). This impact depends on the project’s 
earnings impact on the utility’s overall return, not on the energy efficiency project’s return on 
equity. Thus, it is unclear whether the earnings and return requirement of a third party would 
meet a utility’s financial threshold. For example, a for-profit (or non-profit) firm that is far 
smaller than a utility may be willing to administer an energy efficiency portfolio for a level of 
increased earnings that a larger utility might find of very limited value given 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 to earn a 
comparable net present value of earnings on its energy efficiency effort as it would have on the 
plant that the energy efficiency avoids in order for it to be truly indifferent between building new 
generation plant and undertaking energy efficiency.  In essence, Duke Energy made this type of 
argument in support of its proposed Save-A-Watt (NC) mechanism. Conceptually, the approach 

                                                 
57 Even non-profit third-party EE administrators can earn a “profit” through fully loaded labor rates or other contract 
provisions and have signed contracts that provide opportunities to earn financial incentives for superior 
performance. In several states (Vermont, Wisconsin), these performance incentives represent ~2-4% of total 
program costs for achievement of specified goals.  
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is analogous to the idea of mutually exclusive projects under capital budgeting principles. Under 
those principles, the utility would choose that mutually exclusive project that, after adjusting for 
risk and timing of cash flows, provides the largest net present value addition to shareholder value 
(i.e. increased earnings per share).  
 
The “supply-side comparability” approach raises several issues. First, while the utility 
perspective of “mutually exclusive investments” is understandable, that is not the perspective of 
state regulators or utility customers. The latter parties’ perspective is the choice of the least cost 
or best expected value resource to meet customer needs. This may translate into a preference for 
resource portfolios that include large-scale, cost-effective energy efficiency programs.  
Regulators should not choose the more costly resource if, on a risk-adjusted basis, an adequate 
less costly resource is available. Under these circumstances, the utility does not have the option 
of making the more expensive investment and has no entitlement to the potential lost earnings 
from an investment that public policy would not sanction in the presence of a lower cost, 
adequate alternative.  In essence, we argue that utility shareholders and managers’ options are 
somewhat constrained by its public interest obligations. 
 
Policies in many states require selection and acquisition of resource portfolios that are lowest 
cost and/or “best value” to customers, thus, the relevant issue for regulators is whether the utility 
would be willing to pursue large-scale, cost-effective energy efficiency resources as an 
independent investment as long as a reasonable earnings opportunity is provided that will 
increase the utility’s overall return. Conversely, if the utility is unwilling to accept this regulatory 
standard, then it may be preferable or necessary to pursue a non-utility entity or some other way 
to achieve these objectives at a lower cost? We will explore this latter question in the next 
section.  
 
Second, financial comparability even with mutually exclusive investments requires a 
consideration of the value of each investment given its relative risk, timing of earnings, size of 
the project on which earnings will be generated, need to issue additional equity shares, and the 
required cost of capital. The preferred project will be the one that results in the greatest increase 
in the firm’s overall shareholder wealth (i.e. provides the greatest increase in risk-adjusted net 
present value earnings per share to increase the firm’s overall return). Assessing financial 
comparability between supply-side and energy efficiency “investments” can not be determined 
only by calculating the earnings that the utility would have received if it had built the plant.   
 
Third, “supply-side comparability” treats issues of equity and fairness to customers as more 
residual issues than primary considerations. Our modeling results suggest that the “supply-side 
comparability” standard may end up providing a substantial portion of the benefits to the utility 
(see section 3.4.3 results for Save-A-Watt NC). While it can be argued that the residual benefits 
received by ratepayers are better than if the utility had not been motivated to choose the energy 
efficiency option, this does not seem like a compelling argument when a more balanced sharing 
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 programs are to be administered by 
utilities, we believe that the utility should be allowed to earn a level of incentive that provides an 
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opportunity for a meaningful increase in utility shareholder wealth for successfully achieving 
aggressive and sustained energy efficiency efforts. The level of the incentive should be adequate 
to attract utility management attention to treat energy efficiency efforts as a valuable profit center 
and be valuable enough to induce utility management to employ the resources and attention 
needed to achieve such shareholder incentives over time.  In reviewing the merits of incentive 
mechanism proposals, state regulators should also consider and address equity and fairness 
issues, such as the share of net resource benefits provided to customers versus shareholders and 
the potential impact of incentives on the overall level of energy efficiency program costs. 
 
Drawing from the results of our modeling of a prototypical Southwest utility, we make 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 to the utility under the 
shareholder incentive mechanism. There is no single number that will fit all situations. 
Thus, it is reasonable to expect that utilities that are just starting their energy efficiency 
efforts may need less of an incentive than utilities with a longer history of energy 
efficiency efforts and more aggressive savings targets. In evaluating alternative incentive 
mechanism proposals, state regulators should assess their potential impact on the utility’s 
after-tax ROE. One approach is to provide utilities with an opportunity to achieve a 
meaningful increase in shareholder wealth (e.g., increase the utility’s after-tax ROE by 10 
to 20 basis points) that is linked to achieving specified energy efficiency policy goals 
(savings targets) and which balances ratepayer interests and concerns. This is essentially 
the approach described in section 3.4. 

• Shareholder incentive mechanisms that significantly increase the costs of EE programs 
by garnering more of the savings for shareholders, and thereby reducing the value of 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 energy 
efficiency program costs were increased by 44-51% for incentive mechanisms that 
increased ROE by 10 basis points and by 74-81% for incentive mechanisms that 
increased ROE by 20 basis point.  Thus, it may be appropriate to limit the availability of 
shareholder incentives for energy efficiency to situations in which the utility has 
committed to significant energy efficiency goals that will 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 savings target through the use 
of a sliding scale for the earnings basis. This may help ensure that the overall shareholder 
incentive value will both be adequate in value to utility shareholders, 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 ratepayers is 
another critical input to decisions on the design and appropriate level of shareholder 
incentives. In our modeling of incentive mechanisms at a prototypical southwest utility, 
we found that Performance Target, Cost Capitalization and Shared Net Benefits provided 
a far greater share of net benefits to ratepayers than Save-A-Watt (NC) (see Table 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% of avoided 
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generation costs) in order for ratepayers to receive most of the net benefits. Customer 
groups are much more likely to support shareholder incentive mechanisms that allocate 
~80-90% of the net resource benefits of energy efficiency to ratepayers than those which 
dilute those savings to significantly lower levels. 

• More real world research into the importance of non-financial considerations for utility 
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 help attain increased energy 
efficiency benefits for ratepayers. These include: (1) statutory or regulatory directives, such as 
the use of an Energy Efficiency Resource Standard (EERS) and (2) using non-utility entities to 
administer a portfolio of energy efficiency programs. Some advocates argue that using these 
options would be less costly ways than trying to re-align utility incentives through efforts such as 
decoupling and shareholder incentives. 
 

4.4.1 Statutory or Regulatory Directives 

In an Energy Efficiency Resource Standard (EERS), a state legislature or regulatory commission 
establishes a long-term energy savings target for utilities, which is typically defined as a specific 
percentage of their retail sales or projected load growth (Eldridge et al 2008).  For example, a 
number of states have passed legislation (e.g., Minnesota, Connecticut, Colorado, New York, 
Illinois, Ohio, Maryland, Texas and Pennsylvania) that establish goals for utilities to reduce 
energy consumption through an EERS or includes energy efficiency as part of a renewable 
portfolio standard (e.g. Nevada, Hawaii, North Carolina). In some cases, the utility faces 
financial penalties if legislatively-mandated savings or energy reduction goals are not achieved. 
 
The basic issue about the use of regulatory or legislative mandates is that neither approach 
changes the fundamental financial impacts on utility shareholders and management. Indeed, the 
more aggressive and sustained the savings sought under such directives, the greater the adverse 
impact on utility shareholders and management. The success or viability of such an approach 
over time is obviously not a matter that can be answered by financial modeling, but concerns the 
shaping of public policy over an extended period of time. 
 
The viability of relying solely or primarily on legislative or regulatory directives that mandate 
utilities to aggressively pursue energy efficiency without the opportunity for financial benefit 
assumes a continuity of purpose in public policy and level of regulatory oversight that the actual 
historical boom and bust cycles of energy efficiency in the United States seem to belie. It also 
treats utilities as essentially passive actors in the process and implicitly discounts their ability 
over time to influence legislative or regulatory policy that they view as directly inimical to their 
fundamental financial interests.  In this sense, it may be short-sighted to rely solely on a 
mandate; some states have adopted policies that include both energy efficiency resource 
standards along with either decoupling and/or shareholder incentive mechanisms (e.g. New 
York, Colorado, Minnesota). 
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4.4.2 Use of Non-Utility Parties as Energy Efficiency Program Administrators 

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 their state’s primary energy 
efficiency efforts or are in the process of implementing such an approach (e.g. Hawaii, Delaware, 
District of Columbia). These efforts have gone through a learning curve of their own, sometimes 
with unsuccessful results (e.g. California in the late 1990s). However, the EE program 
administrators in several of these states (VT, OR, NY, WI) have attained significant levels of 
savings at reasonable cost, which indicates that this approach can be a viable option. Some 
advocates maintain that relying on non-utility administrators that do not have financial 
disincentives to aggressive, sustained pursuit of energy efficiency is preferable to utility 
administration accompanied by decoupling and/or shareholder incentives. However, it should be 
noted that third party administration does not mitigate the adverse financial impacts of energy 
efficiency on utility shareholders and management, nor does it cure incentives to obstruct or 
obfuscate energy efficiency policy initiatives.  
 
There are other pragmatic issues that also need to be considered in assessing the relative merits 
and viability of a third party administration option (Blumstein et al 2005). First, the move to 
third-party administration typically involved the enactment of adequate state enabling legislation 
and required the devotion of significant regulatory and stakeholder resources during the 
transition period.  Second, the move to an independent non-utility third party administrator has 
been more successful in states that have had a long history of large-scale energy efficiency 
activity. Each of these states had a viable energy efficiency services infrastructure beyond just 
the utilities that provided a potential pool of qualified firms and human resources. Third, there 
may be significant differences among state regulators in their ability and willingness to oversee a 
traditional regulatory model built on regulated utility administration of an energy efficiency 
portfolio versus a transition to an independent, third-party administrator based on a contractual 
model with a non-regulated party.58  
 
While we believe that additional discussion is warranted on models for energy efficiency 
administration that are most appropriate for states, it should be recognized that this is only likely 
to shift the nature and focus of how to address the adverse financial impacts of  energy efficiency 
on utility shareholders and management. 
 
4.5 Energy Efficiency Business Models: Conceptual Framework 

In preceding sections of this chapter, we have highlighted several policy issues that relate to the 
broader question of the need for and defining features of sustainable business models for 
implementation of large-scale ratepayer-funded energy efficiency programs.  Figure 23  provides 
a conceptual framework for state regulators that either want to significantly increase energy 
efficiency efforts or are responsible for implementing state (or possibly future Federal) 
legislation that establishes explicit (or implicit) aggressive savings goals (e.g., an Energy 

                                                 
58 California, New Jersey and Wisconsin each encountered significant problems in dealing with state procurement 
and finance agencies and/or Attorney General’s offices that had significant adverse consequences on the ability to 
transition to or create workable models of third-party administration of energy efficiency programs.  
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Efficiency Resource standard, statutes that require utilities or other EE program administrators to 
acquire all cost-effective energy efficiency).  
 
At present, EERS are established and implemented at a state level, but it is possible that future 
federal legislation may include a separate national energy efficiency resource standard or energy 
efficiency resources may be included as part of a federal RPS statute. In most states, 
responsibility for achieving the EERS obligation has been placed on utilities (and/or other load 
serving entities).  It is also possible to define compliance strategies for an EERS more broadly to 
include ratepayer-funded energy efficiency programs, building codes and appliance/equipment 
standards.  
 
State regulators (or legislators) then must decide on the entity (or entities) that should administer 
ratepayer-funded energy efficiency programs: continue with utility administration or move to 
third-party administration either using an existing or newly created state agency or a non-profit 
or for-profit corporation.  It is also possible for states to have more than one program 
administrator for energy efficiency with shared responsibility and specified goals (e.g. New 
York, Maryland, Illinois). Decisions regarding administrators of the portfolio of 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 of energy efficiency, 
they must assess the extent to which the utility faces disincentives to aggressive pursuit of energy 
efficiency. This will depend on requirements such as those imposed by existing state statutes 
(e.g., EERS), existing ratemaking practices, the frequency of rate cases, cost recovery options, 
the utility’s business-as-usual resource plan, and state policies on ratebasing of generation by a 
regulated utility.   
 
If a PUC concludes that significant disincentives to energy efficiency are present, a PUC should 
consider entertaining proposals that attempt to overcome these disincentives.  Even if there is 
broad agreement that disincentives to energy efficiency should be addressed, there may be 
substantial disagreement among stakeholders as to the size and scope of these disincentives and 
the appropriate mechanism to address the problem.  This point in the process is where the type of 
quantitative financial analysis of alternative ratemaking and incentive mechanisms that we have 
illustrated in this study can be particularly useful to a regulatory commission, utilities, and other 
stakeholders. The shareholder incentive mechanism proposed by the utility may be perceived by 
stakeholders and/or regulators as being excessive or conversely, alternatives proposed by 
customer and other stakeholder groups may be regarded as insufficient or inadequate to either 
overcome the utility’s financial disincentives to acquiring large-scale, energy efficiency 
resources over long time periods.    
 
Ultimately, state regulators must decide on the appropriate ratemaking mechanism to address 
under-recovery of fixed costs due to reduced sales from energy efficiency (e.g. decoupling, lost 
revenue recovery mechanism) and/or the design of a shareholder incentive mechanism. If a 
regulatory commission concludes that the utility’s performance as an administrator or its 
commitment to energy efficiency primarily depends on approval of an unacceptably excessive 
shareholder incentive mechanism, then a PUC may decide that other third-party options for 
administering energy efficiency programs should be seriously considered. For those regulatory 

   50



Energy Efficiency Incentives Analysis                  

   51

commissions that approve decoupling, lost revenue recovery and/or shareholder incentive 
mechanisms for utilities, these mechanisms should be periodically evaluated to assess their 
effectiveness in providing benefits to ratepayers, establishing an attractive business model for 
energy efficiency, and continued alignment with a state’s policy objectives.   
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Figure 23. Energy efficiency business model conceptual framework 

 
4.6 Conclusion: Aligning the Public Interest and the Interests of Utility Shareholders and 

Customers 

We believe that successful “business models” for energy efficiency will depend primarily on the 
extent to which those models accommodate, balance and align the distinct interests of the utility, 
ratepayers and regulators in pursuit of the public interest.  Under traditional regulation, there are 
fundamental financial barriers that hinder utilities from supporting large-scale, cost-effective, 
sustained energy efficiency efforts. Our analysis suggests that for energy efficiency efforts 
adequate in magnitude and duration to affect future resource options, there is a need for properly 
designed and administered decoupling and/or shareholder incentive mechanisms that better 
accommodate, balance and align private utility shareholder, management and customer interests 
to achieve the public interest.  This is especially critical if one perceives that energy efficiency 
has a crucial role to play in addressing the problems of sharply increasing future utility costs and 
the expected impact of and cost to effectively mitigate global warming and that utilities (either as 
portfolio administrators or as motivated supporters of such efforts) can play an important role in 
the attainment of those objectives.  
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