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About the 

Regulatory Assistance Project

üRAP is a non-profit organization providing technical and 
educational assistance to government officials on energy 
and environmental issues. Senior RAP staff all have 
extensive utility regulatory experience.

ïRichard Sedano was commissioner of the Vermont Department of 
Public Service from 1991-2001 and is an engineer.

ïLisa Schwartz was a senior analyst at the Oregon Public Utility 
Commission and the Oregon Department of Energy.

üFunded by foundations and the US Department of Energy. 
We have worked in nearly every state and 16 nations.

üRAP also provides educational assistance to stakeholders, 
utilities and advocates.
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LBNL Technical Assistance to States

on Energy Efficiency

ü LBNL (and team of consultants) funded by DOE EERE and OE

ü Working with 9 states (mainly PUCs, but also Energy Offices): Ohio, 

Pennsylvania, Illinois, Kansas, Maryland, Massachusetts, Hawaii, Wyoming 

and Kentucky

ü Scope of activities varies by state depending on its priorities & needs: 

Å Workshops on decoupling, shareholder incentives and cost recovery (KS, HI, WY)

Å Workshops on Benefit/Cost analysis (KS); Evaluation, Measurement & Verification 

(EM&V) issues (IL); Alternative models for EE Administration (HI)

Å Assistance on solicitations for statewide EM&V contractors (MD, PA, OH) 

Å Input on EE Program plan filing template (PA, OH)

Å Strategies to oversee and manage EM&V planning and studies (MA, OH, PA, MD)

Å Assistance on benefit/cost analysis methods (PA, OH)



Contact Information
Richard Sedano, Lisa Schwartz

Regulatory Assistance Project (RAP)

Email: rsedano@raponline.org

lschwartz@raponline.org 

Phone: 802-223-8199

Original material from the National Action Plan for Energy Efficiency

ÅPublic-private initiative supported by the U.S. EPA and DOE 

ÅAcknowledgement to Snuller Price of E3 for Benefit/Cost Screening Slides and 

Steven Schiller for EM&V work

www.epa.gov/eeactionplan
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Todayôs Workshop

üWhy Energy Efficiency

üHow to Implement Energy Efficiency and 

Associated Policy Issues

üPaying for Energy Efficiency and 

Compensating the Utilities

üOpen Discussion and Action Steps



Todayôs Workshop 

Objectives

üDiscuss and become familiar with typical 

commission practices addressing energy 

efficiency and, later, decoupling

üFlag matters that are controversial

üPosition commission to make decisions and 

provide clarity for stakeholders



I. Why Energy Efficiency

üCost-effective compared with other resources

üIt can offset the consequences of growth

ïGeneration-heavy state can sell more or moderate risk 

üInherent barriers exist for electric and gas 

consumers to do efficiency on their own

üUtility system can be a good delivery mechanism

ïCommission clarity and leadership are important

üEfficiency can be an economic development tool



Cost of Energy Efficiency

üMature energy efficiency programs are being 
delivered at a cost to consumers of 3 cents per 
kWh

üSupply sources (plus transmission, losses, etc.) 
generally cost more

ïIssue to flag for later: capital investments get paid for 
over time ïroughly 15-20% of capital cost is the 
annual rate effect

üRisks of cost increases from fossil fuel-driven 
supply, especially in wholesale market structure



Cost of Energy Efficiency
üRecent insight:

ïAs energy efficiency scale has grown in states 

like Vermont and California, the reservoir of low 

cost savings seems endless ïwhy?

ïMore funds allow for comprehensive and custom 

programs that get more savings in buildings and 

processes

ïMore funds allow for market transforming efforts 

like training and trade ally work that promote 

efficient products and practices in markets



Energy Efficiency Program 

Spending and Savings

üFor highest spending states:

ïSpendingranges beyond 4% of utility revenues

ïSavingsare approaching 2% of sales and 2% of 

peak

üRealistic to consider offsetting or exceeding 

load growth with energy efficiency alone or 

in combination with customer-sited 

generation and demand response



Connection to Codes and 

Standards

üIf standard practice for energy 
consumption becomes more 
efficient, consumer funded 
efficiency programs can focus on 
more valuable objectives.

ïThis is the way building energy 
codes and appliance and equipment 
efficiency standards work with 
consumer funded energy efficiency 
programs



Growth in Electric Use and 

Demand has Risks

üMore power generation(cost control, siting)

üMore exposure to fuel price increases

üMore exposure to volatility for fuel price 

and availability

üMore exposure to energy securityconcerns

üMore transmissiondriven by load growth

üMore air emissions(caps) and water use



Barriers to Energy 

Efficiency

üAwareness

üInformation, Knowledge, Confidence

ïCustomers, stores, contractors, suppliers, etc.

üOpportunity to make a decision

üUpfront cash

üLong run cash, Financing

üSplit Responsibility (the renterôs dilemma, 

applies also to new construction)



Energy Efficiency Program

üA business plan to address barriers to 

investment in cost-effective energy 

efficiency (with ancillary benefits)

ïBest program does just what is required to 

motivate action by the key decision-maker

ÅWho is the decision-maker?

ÅWhat is the problem?

ÅWhat is the answer?



Use of Financial Incentives 

for Customers

üAll ratepayers paying participants to do 

something helpful

ïNot a give-away or handout

üJustified by B/C analysis

üManage incentives carefully

ïFor generally available programs, link amount 

to desired effect, expect to ramp down incentive 

as higher standard becomes ordinary



Delivering Energy Efficiency 

Through Utility Rates

üConsumers pay because there are system 
benefits to all from energy efficiency

ïUtilities or 3rd party administrator oversee

ïNetwork of implementation contractors

üSupply chain of services and products 

ïTrade allies

üLeadership reinforces success

üRegulators oversee progress and direction



Leadership and Clarity

üLeadership is very important with energy 
efficiency

ïIt is a departure from traditional strategies to meet 
energy needs. Even some experts and highly 
experienced professionals are skeptical of EE value.

ïIt relies on investments in assets not owned or 
controlled by the utilities

ïTo overcome ñlegacy frictionò and apply current 
imperatives and lessons of success from other states, 
clear, unambiguous leadership is valuable

Important choice: make new system that takes time to grow and 

apply lessons, or fast implementation that makes mistakes?



Rates vs. Bills:

EE as a Strategic Resource

üEnergy efficiency affects rates

ïShort term increase to pay for programs

ïLong run effect on rates depends on magnitude 

of avoided cost

ÅSignificant avoided costs may lead to lower rates 

even with lower sales

üIn the short run, energy efficiency lowers 

bills to participants, raises bills to non-

participants



Bills vs. Total Cost:

EE as a Strategic Resource

üEnergy efficiency reduces total system costs

ïBy definition, based on Benefit/Cost screening

ïAllows more money in general economy to go 

to investment, saving, fun, etc.

üNon-participants may pay more or less on 

their bills in the long run, depending on 

magnitude of avoided costs



Ancillary Benefits 

of Energy Efficiency

üEnvironment

ïThe cleanest kWh is the one not used

üQuality, Comfort

ïEfficient products and processes also tend to be 
of higher quality and better engineering; living 
spaces work better

üEconomic Development

ïState can use availability of EE as a quality 
enhancement in attracting businesses



How Much Is Possible?

üA new study by the Northwest Power and 

Conservation Council finds that achievable, 

cost-effective energy efficiency could meet 

85 percent of forecasted load growth in the 

four-state region over 20-year study period
ïPacific NW has high proportion of electricity vs. gas, high per-

capita electricity use, low cooling loads, long history of efficiency

ïResults at http://www.nwcouncil.org/energy/crac/meetings/2009/06/Default.htm

http://www.nwcouncil.org/energy/crac/meetings/2009/06/Default.htm


II. Implementing Energy 

Efficiency Programs

üBudgets, cost-effectiveness analyses, and resource 
potential studies

üScope of programs, equity, and low-income issues

üAdministration

üRegulatory oversight (program budgets, EM&V, 
annual reports, public involvement)

üCustomer focus and marketing

üIntegration into utility resource planning and 
investment



Energy Efficiency Budgets

üWhat is your point of view?

ïWhat can we afford?

ïWhat is cost-effective?

ïDo we set a firm figure and stick with it?

ïDo we allow increases above the firm figure for 

particular purposes?

üAt the beginning, plan for a transition



Approaches to Setting 

DSM Spending Levels

üBased on Savings (increasingly preferred)

ïCost-Effective DSM Potential Estimates

ïLevels Set Through Resource Planning Process

ïTied to Projected Load Growth

ïSavings Set by Law

üBased on Spending

ïPercentages of Utility Revenues

ïMills/kWh of Utility Sales

ïExpenditures Set by Law

üCase-by-Case



Some Elements 

of Cost-Effectiveness

üAvoided costs

ïCapacity, T&D, other 

quantifiable

ïWhen savings occur

ÅCan focus on peak

ïWhere savings occur

üDiscount rate

üAdjustments from 

Gross Savings to Net

ïFree riders, spillover, 

installation, 

persistence, rebound

üProgram costs

Supplemental slides on Avoided Cost Calculation at the end



Cost-effectiveness Framework

Testing whether an alternative plan is lower cost is 

the basic building block of CE analysis

Evaluate the costs of EE program

Evaluate the change in costs of your preferred supply 

plan (ñavoided costsò)

ÅThese are the óbenefitsô of implementing your program

Compute the difference (or ratio)

 
Net Benefits 
(difference) 

 

 
Net Benefitsa (dollars) 

 
= NPV × benefitsa (dollars) -NPV × costs a (dollars) 

 
Benefit-Cost 

Ratio 
 

 
Benefit-Cost Ratioa 

 
=          NPV × benefitsa  (dollars) 

 
                          NPV × costs a  (dollars) 
 

 

More formally, net present value difference of benefits and costsé

Step 1

Step 2

Step 3



Definition of Cost Tests

Cost Test Acronym Key Question Answered Summary Approach 

Participant 

Cost Test

PCT Will the participants benefit 

over the measure life?

Comparison of costs and benefits of 

the customer installing the measure

Utility/Program 

Administrator 

Cost Test

UCT/PAC Will utility bills increase? Comparison of program 

administrator costs to supply side 

resource costs 

Ratepayer Impact 

Measure

RIM Will utility rates increase? Comparison of administrator costs 

and utility bill reductions to supply 

side resource costs

Total Resource 

Cost 

TRC Will the total costs of 

energy in the utility service 

territory decrease?

Comparison of program 

administrator and customer costs to 

utility resource savings

Societal Cost Test SCT Is the utility, state, or nation 

better off as a whole?

Comparison of societyôs costs of 

energy efficiency to resource savings 

and non-cash costs and benefits



Summary of Costs and Benefits

Component PCT PAC RIM TRC SCT

Energy and capacity related avoided costs. - Benefit Benefit Benefit Benefit

Additional resource savings - - - Benefit Benefit

Non-monetized benefits - - - Benefit

Incremental equipment and install costs Cost - - Cost Cost

Program overhead costs - Cost Cost Cost Cost

Incentive payments Benefit Cost Cost - -

Bill Savings Benefit Cost - -

ÅHigh level summary of costs and benefits included in each cost test

ÅEach state adjusts these definitions depending on circumstances

ÅDetails can significantly affect the type of energy efficiency implemented



TRC Test Implications

Å TRC Test measures overall cost-effectiveness

ïPop Quiz

ÅDoes the size of the incentives change the TRC?

ÅDo the customer bill savings change the TRC?

Å Distribution Tests (RIM, PCT, UCT)

ï If the TRC is positive, what can we say about the 
distribution of costs and benefits?

ïNeed ódistributional testsô

ÅPCT (cost-effectiveness for participants)

ÅUCT / PAC (cost-effectiveness from a utility perspective)

ÅRIM (economics for non-participants) *



Some Observations on the 

RIM Test

ü The RIM test is not used to evaluate supply-side investments
ï The Utility Cost test is used, implicitly, for all other utility investments

ï Only capacity saving and load management activities satisfy RIM

ü RIM gives useful information about projected rate effects

ü Use of RIM assumes that price alone is sufficient to inform consumers 
about efficient choices
ï Ignores well-documented and significant barriers to adoption of energy efficiency

ü Use of RIM assumes that greatest economic efficiency is served by no 
increase in price
ï Economic efficiency is maximized when total cost to serve a given level of demand 

is minimized

ï Under conditions of natural monopoly, significant barriers to efficient investment, 
and substantial unpriced external costs, minimizing price does not equate to 
minimizing total cost.



Program Screening

üGenerally reduces to a spreadsheet

üProgram thresholds

ïPublic interest programs could have B/C<1

üMany states have an overall target 

benefit/cost ratio for program portfolio

ïAllows very beneficial programs to create 

ñroomò for socially important but economically 

borderline programs to be included



Point of Cost-Effectiveness Measurement

Energy Efficiency Portfolio
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Å Application at portfolio level allows for inclusion of individual 

programs or measures that do not past cost test

Á Low Income, emerging technologies, market transformation



Resource Potential Studies

üAssesses market potential for energy 
efficiency efforts

ïValuable for strategic planning

ïParticularly useful if market is segregated to 
assess growth areas that might eventually 
require wires upgrades

ïGenerally show achievable potential far in 
excess of current program scope

ïCost that many states find worth the investment



Existing and New EE Strategies Can Offset ISO 

Forecasted Energy Requirements (GWH) and Beyond 

100,000

105,000

110,000

115,000

120,000

125,000

130,000

135,000

140,000

145,000

150,000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

G
W

h

ISO GWh Forecast (w/out DSM)

 1.2% Avg. Annual Increase at 

Marginal Avoided Energy Supply Cost of 9.4¢/kWh

Actual Energy Requirement (2003)

Existing EE 

Programs at 

3.1¢/kWh

Building 

Codes at 

2.9¢/kWh 

 Standards at 

1.0 ¢/kWh 

Addt'l EE Can Offset Growth 

(at 3.1¢/kWh)  

Total Achievable Energy Savings Potential 

-1.38% Avg. Annual Reduction

Addt'l 

Savings 

Opport. 

Beyond 

Offsetting 

Growth (at 

3.1¢/kWh)

Total EE 

Potential in 

2013 Can 

Reduce 

Energy Req. 

to 1993 Level 

New England EE potential www.neep.org

http://www.neep.org/


What Are the Major ñReservoirsò of Achievable 

Energy Efficiency Potential?

#1: By Sector

18.5%

34.5%

46.9%

0.1%

Percent of Achievable Potential in 

PacifiCorpôs Wyoming Service Area

Residential

Commercial

Industrial 

Irrigation

Using average megawatt estimates from Assessment of Long-Term, System-Wide Potential 

for Demand-Side and Other Supplemental Resources, prepared for PacifiCorp, 2007, by 

Quantec, LLC, in collaboration with Summit Blue Consulting and Nexant, Inc.



What Are the Major ñReservoirsò of Achievable 

Energy Efficiency Potential?

#2: By End Use

Residential Commercial

Achievable potential in PacifiCorpôs service area, excluding Oregon (2007 Quantec study)

Industrial



Ways to Measure Potential

üTechnical Potential: Complete penetration of all 
measures deemed technically feasible

üEconomic Potential: Technical potential 
constrained by cost-effectiveness compared with 
supply-side alternative

üMaximum Technically Achievable: Technical 
potential over time with most aggressive programs

üMaximum Economically Achievable: Economic 
potential over time with most aggressive programs

üBudget Constrained: Savings with specific 
funding



Recent Energy Efficiency 

Potential Studies
Study*

(Date)

Technical 

Potential

(aMW)

Achievable 

Potential 

(aMW)

Achievable  

as % of 

Baseline 

Sales**

Levelized 

Cost 

($/kWh)

PacifiCorp: 

Wyoming  

(2007)

158 82 5% $0.03

NWPCC: 4 

PNW states

(2009)

-- 5,800 21% $0.03

Northeast EE 

Partnerships: 

NE ISO area 

(2004)

-- 3,924 23% $0.03

*20-year study period for PacifiCorp and NWPCC; 10 years for NEEP

**Percent of baseline sales forecasted for last year of the study period

üMcKinsey (2009): 23% reduction in non-transportation energy consumption in US by 2020



A Few Thoughts on 

Energy Efficiency Budgets

üEquity by customer class and region is a good 
long term strategy but all ratepayers benefit from 
cost-effective energy efficiency

üPay attention but donôt worry too much about 
Administration and General

ïImportant factor is outcomes

ïAccounting methods from state to state are different, so 
comparing A&G is confounding

üLow unit costs come from maximizing savings per 
customer contact (lesson learned!)

ïTreat whole buildings, avoid piecemeal delivery



Program Scope

ü1. Lost Opportunity Programs

ïAddress decision-makers at the time they make 

purchase decisions concerning energy

ÅNew construction

ÅPoint of purchase

ÅTrade ally training (the WalMart story)

ü2. Low Income Programs

ïEssential, lower benefit/cost threshold



Program Scope

ü3. Retrofit Programs

ïMore costly to get decision-makerôs attention

ÅAppliance bounty programs good for quick hits

ïReservoir of cost-effective savings is huge in 
below model energy code buildings

ü4. Emerging Markets and Technologies

ïDevoting a slice of budget to trying new stuff 
can be risky, but can also bring a reputation of 
high expectations and quality



Program Scope

ü5. Market Transformation

ïInvestment in changing the way people make 
energy decisions (information, training), making 
efficient products widely available to consumers

ïThere is some market transformation in every 
energy efficiency program

ïSome program ñdesignsò can have little or no 
ability to measure savings

ïRequires regulators to take long view



Energy Efficiency and 

Demand Response

üMost energy efficiency programs donôt 

include demand response, and vice versa

ïSome third parties are trailblazing

ïNstar and National Grid are trying this

üAdvantages: coherence for the customer, 

and in utility planning

üChallenge: utility delivery systems are often 

separate and hard to merge



Combined Commercial Cooling and Lighting Loadshape

Baseline, Load Management (STDR), and Energy Efficiency

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour

W
a

tt
s

 p
e

r 
S

q
u

a
re

 F
o

o
t

Baseline

Load Management

Efficient

Optimal Energy



Combined Commercial Cooling and Lighting Loadshape

Baseline, Load Management (STDR), and Energy Efficiency
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Demand Response

and Wind

üDemand response works in two directions
ïDecrease demand when market prices are high or for 

reliability

ïIncrease demand when output from wind generators is 

high and loads are low

üLoads can help integrate wind generation
ïIncluding increasing loads when needed ïe.g., home 

water heating (increase temperature setting), PHEVs, 

stored ice, crushed rock, pulped wood, filling reservoirs



Low Income Programs

üSometimes called ñhard to reach customersò

üPrograms may qualify with lower B/C ratios

üFinancing, to the extent that the cash flow 

requirement from the customer is reasonable

ïSplit savings, positive cash flow outcome

üIntegrate with weatherization

ïPay weatherization out of program $$ to deliver

üBuilding Energy Codes and Home Energy Ratings 

raise quality



Resources for Multi-Family, 

Split Incentive Solutions

üFrom New York: a suite of multi-family energy efficiency 
programs http://www.getenergysmart.org/

http://www.getenergysmart.org/


Industrial Customer 

Consideration

üñOpt outò or ñself-directò ïSome states 

allow qualifying customers (large 

manufacturers) to avoid some or all of the 

cost of energy efficiency programs or use 

the charge for their own facilities 

ïQualifying means comparable self-directed 

efficiency efforts

ïSome payment toward system energy efficiency 

is justified for system benefits



Industrial Customer 

Perspective
üIndustrial customers need to be competitive

üEnergy efficiency helps industrial customers be 
more competitive by lowering production costs and 
also by inspiring process improvements that can 
raise quality

üEnergy efficiency projects compete with other 
projects for limited capital

üWinning projects often have payback periods of 24 
or even 18 months

üThese are projects a motivated industrial customer 
will do and define as ñall cost-effectiveò



Industrial Customers

ü<2% of facilities have on-site energy manager*

ïNeed help from programs and outside experts 

üIndustrial customers prioritize efforts in their 

plants where they get assistance

ü40% of end-use efficiency potential in US is in 

industrial sector, according to McKinsey study

üPacifiCorp forecasts industrial sales to grow 4.1% 

from 2009 to 2018, far higher than other sectors

*2002 data. From McKinsey & Company, 2009, Unlocking Energy Efficiency in the 

U.S. Economy, atwww.mckinsey.com/USenergyefficiency



Ratepayer Perspective

üRatepayers have a different perspective

üRatepayers want to avoid more expensive new 
resources

üTotal Resource Cost reveals programs that are cost-
effective for ratepayers and for society

üPrograms and measures with participant paybacks of 5 
or even 7 years without incentives (incentives create 
acceptable payback) will screen via TRC

üIndustrial customers will not do these on their own, 
but they will if given an offer as part of an energy 
efficiency program that makes it look good enough



Public Interest Perspective

üIn that event, the participant wins

ïGets a capital infusion for plant or process 
improvement that now meets internal budget screen

ïLowers operating costs and improves quality

üAnd the ratepayer wins

ïGets more cost-effective energy efficiency 
deployed to avoid more expensive choices

üPromoting industrial customer participation in 
energy efficiency programs is in the public 
interest



Customer Focus 

of Energy Efficiency

üConsumers want service, not programs

ïAvoid ñsilo effectò when managing programs

üEducation and Market Transformation

ïIntegrate with programs as much as possible

üBang for the buck

ïPoint of decision/purchase

ïñTrain the trainerò (contractors, vendors, retail)



Administration of Energy 

Efficiency

üUtility ïbuilds on customer relationship, 
opportunity to integrate into other resources

üStateïaddresses throughput conflict

üThird Partyïkeeps government in its 
ñoverseerò role, can add competitive 
element

üAll can work well or fail, and the choice is a 
preference for what works best, or political 



Role of Regulator Overseeing 

Energy Efficiency Programs

üEE budget is the consumerôs money

üEvaluation, Measurement and Verification 

are vital parts of the EE effort

ïSome states require EM&V independence from 

the administrator

ïRough cost: 5% of total, could be more at the 

beginning, for smaller programs, or could be 

less in years with a greater EM&V effort

ïGood models in US to draw from



EM&V Gets Everyone on 

the Same Page

üTypes of evaluations and definitions

ïImpact evaluation

ïProcess evaluation

ïMarket evaluation

üObjectives of Evaluation and M&V

ïImprovement

ïAccountability

ïReliability 



Approaches for 

Impact Evaluation

üDeemed measures

üDeemed calculated measures

üCustom and mass market measures

ïStatistical studies

ïDirect measurement



Evaluator 

Roles and Schedule

üShould there be an independent Program 

Evaluator?

üRoles and responsibilities of Utility EM&V 

Contractor

üAn EM&V schedule

üAn EM&V template



Technical Reference Manual

üA common basis for evaluating savings

ïBy program

ïDifferentiated by climate zone as needed

ïDefining baselines

üSlick on-line versions in Pacific 

Northwestand California
ïhttp://www.nwcouncil.org/energy/rtf/reports.htm#ptcs

ïhttp://www.deeresources.com/

http://www.energy.ca.gov/deer/

http://www.nwcouncil.org/energy/rtf/reports.htm
http://www.deeresources.com/
http://www.energy.ca.gov/deer/


Discussion of 

Net to Gross Ratio

üThe direct effects of programs is the value 

for ratepayer dollars >>> NET

üThe economy needs savings from wherever 

they can come from, and the utility 

administrator should be motivated to enable 

them, regardless of who gets credit, plus, 

there are so many motivators to get 

decision-makers to act >>> GROSS



Integration of EE into Resource 

Planning and Investment

üIs EE an afterthought?

ïAre utility generation expansion plans created 

with a static load forecast?

ïAre transmission expansion plans created with 

a static load forecast?

ïIs energy efficiency deployed with any 

consideration of avoiding generation or wires?



Integration of EE into Resource 

Planning and Investment

üEnergy efficiency can be the least cost 

alternative for meeting consumer electricity 

needs if planners ask the right questions

ïHow much energy efficiency (reduced load 

growth) would alleviate the need for this new 

transmission line?

ïHow much energy efficiency would it take to 

achieve sustained zero load growth?



Treatment of Energy Efficiency 

in Resource Plans

üAll known supply-side and demand-side options 

evaluated on a consistent and comparable basis

ïEE reduces fuel price, market price and carbon risk

ïEE can be sizable and delay costly, riskier power plant

ÅNWPCC market price adder for EE - Difference between max. 

EE cost on supply curve and cost of avoided resource

ïEE supply curves allow cost/risk tradeoff in modeling

üEE potential study should be done periodically

üAction plan should include all EE that is part of 

the best cost/risk portfolio



ñIs Energy Efficiency 

óRealô?ò

üUtilities, especially system operators, ask a good 
question

ïThey want to know that when the system needs the 
promised effects of energy efficiency that EE will 
deliver, and they start out skeptics

ïEM&V is key (when are ñdeemed savingsò OK?)

ïSome programs are more ñhard wiredò than others

ïAll programs deliver some resource benefit

ïBetter question: ñHow to get an accurate measure of 
system benefit from energy efficiency?ò



Performance Goals for 

Energy Efficiency Program

üMany examples

üSome come from performance measures

ïAmount of saved kWh, penetration of certain 

appliances, number of buildings

üSome are policy or resource driven

ïSavings equal to x% of sales or peak demand



III. Paying for Energy Efficiency, 

Compensating the Utility

üCost Recovery

üThe Throughput Incentive and Solutions

üIncentives

üTime Sensitive Rates

üNew Ideas



Funding Energy Efficiency

üEfficiency is a resource, like any other 

resource necessary to the least-cost 

provision of service

üHow much EE should be purchased?

ïIdeal: all societally cost-effective measures

ÅLegal requirement in some states: e.g., CA, VT

ïPractical: Budgets constrained by a variety of 

considerations



EE Cost Recovery

üUtility EE costs should be treated as any other 
prudent cost of service item
ïRate based: Amortized over a specified period (life of 

measure or less); unamortized portion earns a return
ÅLogic: Reduces initial rate impacts and links cost recovery to 

the useful life of the investment, similar to supply-side 
investments; allows earning opportunity

ÅMany states took and abandoned this approach

ïExpensed: Current year cost recovery; no return on 
investment but also no risk of stranded regulatory asset
ÅWith a fuel-adjustment clause and annual adjustments to base 

rates, net lost revenue impacts are minimized

ÅPreference of most utilities now to avoid regulatory asset



Realizing Good Outcomes:

Follow the Money



Decoupling 

Topics for Today

üWhy are so many states looking at 

decoupling now?

üWhat does decoupling do, and how?

üWays to decouple and alternatives

üLimits of decoupling

üRelated issues



The U.S. Outlook

üEnergy efficiency getting more important

ïPick your reason

üSome states see regulatory reform as 

necessary

ïLoading order

ïCost recovery systems for energy efficiency

ïDecoupling 

ïPerformance incentives



Reduced Utility Sales 

Caused by:

üEnergy efficiency programs

üSales attrition

üCycles that move sales up and down around 

a trend

All are of interest to regulators to 

assure a reasonable standard of 

economic service delivery for utility 

customers



Policy Overview

üNew Energy Efficiency: the challenge

üThroughput Incentive: a barrier

üDecoupling: an answer

Why should utility profitability be linked to sales?

More generally, regulators are wise to consider the 

incentives in the businesses they oversee ïare they 

sympathetic with the public interest or in opposition? 

And can they be changed? 



Decoupling



Incentives Matter

üSee: Wall Street



Influencing Behavior:

How Do Utilities Make $?

üUnder traditional rate-of-return (ROR) regulation:
ïPrice = RevRqmt/sales

üBut:
ïActual Revenues = P * Q
ÅWhere: Q = actual sales

üAnd, therefore:
ïProfit = Actual Revenues ïActual Costs

üThe utility makes money by:
ïReducing costs and

ïIncreasing sales



Traditional Regulatory Methods 

Provide Strong Disincentives for 

Customer Resources

üTraditional regulation sets prices

üUtility revenues and profits are linked to unit sales
ïBut, in the short run, a utilityôs non-commodity marginal costs are 

usually small

üLoss of sales between rate cases lowers utility revenues, 
while non-commodity costs donôt change much, so net 
income is reduced

üSuccessful acquisition of customer-sited resourcesðenergy 
efficiency and distributed generation/combined heat and 
powerðbecomes bad news, unless there are frequent rate 
cases

üThe effect may be quite powerful. . .
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How Changes in 

Sales Affect Earnings

12.31%11.88%$11,076,180$1,176,180$1,809,5081.00%

13.61%23.76%$12,252,360$2,352,360$3,619,0152.00%

14.92%35.64%$13,428,540$3,528,540$5,428,5233.00%

16.23%47.52%$14,604,720$4,704,720$7,238,0314.00%

17.53%59.40%$15,780,900$5,880,900$9,047,5385.00%

11.00%0.00%$9,900,000$0$00.00%

4.47%-59.40%$4,019,100-$5,880,900-$9,047,538-5.00%

5.77%-47.52%$5,195,280-$4,704,720-$7,238,031-4.00%

7.08%-35.64%$6,371,460-$3,528,540-$5,428,523-3.00%

8.39%-23.76%$7,547,640-$2,352,360-$3,619,015-2.00%

9.69%-11.88%$8,723,820-$1,176,180-$1,809,508-1.00%

Actual ROE% ChangeNet EarningsAfter -taxPre-tax

% Change 

in Sales

Impact on EarningsRevenue Change
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Least-Cost Service Should 

Be the Most Profitable

üThe ñthroughputò incentive is at odds with public policy to 
supply electric power services at the lowest total cost

ï Inhibits a company from supporting investment in and use of least-
cost energy resources, when they are most efficient

ïEncourages the company to promote incremental sales, even when 
they are wasteful

üRatemaking policy should align utilitiesô profit motives with 
public policy goals: acquiring all cost-effective resources, 
whether supply or demand

üThe utilitiesô throughput incentive promotes inefficient 
outcomes, even where: 

ïthere is programmatic energy efficiency and

ïthird-party administration of energy efficiency programs.
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Regulatory Priorities

üRevenue Requirement

ïThe principal outcome from a rate case

ïSupport wires and pipes system over time

üPrices

ïThe outcome of revenue requirement and 

billing determinants

ïImportant to consumers, but in what ways?

üEnergy Efficiency 



Keep in Mind

ü Revenue   <<< focus of decoupling

ü - Costs

ü Net income

Decoupling addresses coverage of fixed costs regardless of sales.

Decoupling generally does not address net income.



A Regulatory Model:

Revenue-Sales Decoupling

üBreaks the mathematical link between sales 
volumes and revenues (and, ultimately, profits)
ïRevenue levels immune to changes in sales volumes

ïFundamentally, enable recovery of the utilityôs prudently 
incurred fixed costs, including return on investment, in a 
way that doesnôt create perverse incentives for uneconomic 
actions and outcomes

üTwo objectives:
ïTo protect the utility from the financial harm associated with 

least-cost actions and

ïTo remove the utilityôs incentive to increase profits by 
increasing sales
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A Regulatory Model:

Revenue-Sales Decoupling

üDecoupling revenues, rather than earnings 
directly, preserves the utilityôs incentive to 
improve its operational and managerial efficiency

üThis is a revenueissue, not a pricing issue: it is not 
intended to decouple customersô bills from 
consumption
ïUnit-based consumption pricing approaches remain

ïCustomers continue to see the cost implications of their 
consumption decisions, while the utilityôs risks associated with 
variations in sales due to efficiency are mitigated

ïUnit-based consumption pricing reflects the relationship between 
demand and cost causation in the long-run



Restating 

Purpose of Decoupling

üUtility profits no longer linked to sales, but 

to operational efficiency

üRemove a key barrier to least-cost energy 

service
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Design Goal

üOver time, utility revenues track what 

frequent rate cases would have produced

ïNote emphasis on revenues

ïRates change from time to time to meet revenue 

sufficiency; the base was set in the last rate case



Revenue per Customer 

Advantages

üRevenues track more closely with what rate 

case would likely produce

ïFixed costs track # of customers

ïAvoid rate cases

ïRelook every 3-5 years as structural changes to 

cost of service occur



Accrual vs. Current 

Price Adjustments

üAccrual is standard

ïPrice adjusted annually, or perhaps quarterly, 

based on actual deviation from forecast

üCurrent can be accomplished, essentially 

collecting the appropriate revenue 

requirement in each billing cycle (used in 

Maryland)



Revenue Decoupling:

The Essential Concept

üBasic Revenue-Sales Decoupling

ïUtility ñbaseò revenue requirement determined with 

traditional rate case

ïEach future period has a calculable ñallowedò revenue 

requirement

ïDifferences between the allowed revenue and actual 

revenue are tracked

ÅVariety of ways of tracking differences

ïThe difference (positive or negative) is flowed back to 

customers in a small adjustment to unit rates
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Cost of Capital

üDecoupling takes variability out of utility 

revenue and coverage of fixed costs

ïBusiness risk is reduced compared with same 

utility in traditional regulation

ïCombine decoupling and rate case to value

üWtd Avg cost of capital can be reduced by 

changing debt/equity ratio or ROE



Grades of Decoupling

üFull ïinsulates utility revenue from any sales 

deviation between actuals and expecteds

üPartial ïpart of revenue change is insulated, 

part is not

üLimited ïSales adjustments due to energy 

efficiency programs only, so weather and 

economy are normalized in an extra step



Results and Attribution: 

Policy Tension

Program Savings Only

üAttribution becomes a very 

important exercise

üFixed costs will not match 

revenue

üMatches traditional 

expectation of regulation

üLimited decoupling

All Changes to Sales

üñWe all did itò ïreductions 

influenced by utility will 

produce an adjustment even 

if second or third order

üFixed costs will closely 

match revenue

üA leap from traditional 

regulatory practice

üFull decoupling



Partial Decoupling

üOnly part of the deviation in revenue is 

added to rates

üUtility retains some profit/sales connection

ïIf reduced enough to change management 

outlook, strategy, behavior, this can be fine

üRate shifts dampened

üUse sharing, collars, caps



Some Important 

Decoupling Questions

üFormula to adjust revenue requirement

üFull or partial decoupling

ïAdjust for weather or economic cycle

üLimited true up or customer class

üTrue up interval (and accrual rate)

üCapping adjustments, dead bands

üSharing earnings, dead bands



Oregon PUC Order 09-020 

pg 27

ñé PGE does have the ability to influence individual 
customers through direct contacts and referrals to 
the ETO. PGE is also able to affect usage in other 
ways, including how aggressively it pursues 
distributed generation and on-site solar installations; 
whether itsupports improvements to building codes; 
or whether it provides timely, useful information to 
customers on energy efficiency programs. We 
expect energy efficiency and on-site power 
generation will have an increasing role in meeting 
energy needs, underscoring the need for appropriate 
incentives for PGE.ò





Decoupling and 

Power Cost Adjustment

üPower Cost Adjustment Mechanism fails if 

the utility loses motivation to control power 

costs to the extent they can

üIn the presence of decoupling and energy 

efficiency programs, which are important 

ways to control long term power costs, 

utility motivation is more certain and 

PCAM device is more likely a success



Performance and 

Decoupling

üPerformance indicators are useful to assure 

continued service quality

ïAddresses possibility that utility would cut 

costs and compromise essential services

ïCategories

ÅReliability

ÅCustomer service

ÅOther public interest priorities



Communications a Key 

Element to Success

üWhy are my rates changing?

ïAnd how much this time, and trends

üHow are utility decisions, priorities 

changing?

üHow is utility performance?

ïHopefully good news

üEngage customers, coax them in with info



Pricing Under An RPC 

Decoupling System

üPrices are still set in the usual way
ïConsumption-based unit prices: per kWh, per kW

ïRetains customer incentives for efficiency

ïPrices are adjusted annually (up or down) to reflect:
ÅChanges in the allowed RPC and

ÅOver- or under-collections from the previous year

ïChallenge: designing the RPC formula to minimize the 
effects (on both consumers and the utility) of annual changes 
in the RPC
ÅOne approach: Structure the decoupling plan to roughly track 

the revenue growth that would have otherwise occurred under 
traditional regulation



Suggested Alternatives

to Decoupling

üBusiness as Usual

üLost Revenue Adjustment Proceedings

üStraight Fixed Variable Rate Design



Business as Usual

Pros

üParticipants are used to it

üConsumer protections in 

place, such as they are, 

including stable price

Cons

üThroughput incentive in 

force and associated 

incentive conflicts

üActual revenues inevitably 

diverge from rate case result

üBetter opportunities for 

other innovations to 

promote public interest

üRate cases needed more 

frequently



Lost Revenue Adjustment

Pros

üClear focus on revenue 

effects of energy efficiency

ïNo other effect on sales is 

included

Cons

üStrains EM&V process with 

contention

üRequires choice of avoided 

cost dataset

üCostly in dollars and 

regulatory time

üUtility always in a position 

of clawing back what is 

ñlostò

üThroughput incentive 

remains



Straight Fixed Variable

Pros

üSet rates, no administration

Cons

üRaise bills to low use 

customers by large %

üDamage value to customer 

of reduced energy use

ü Interfere with use of rates 

for ñsmart pricingò

üConfuses short run and long 

run marginal costs, corrupts 

effect of price on long run 

investment 



More on Straight Fixed 

Variable Rate Design

üMajor change to traditional ratemaking

üFixed charge must be high to make utility 

indifferent to sales

üUnavoidable burden for low-income

üShifts revenue requirement to low-volume users 

ïBut high-volume users tend to drive new investment

üDoes not give consumers price signals that reflect 

the marginal cost of production



How SFV Affects Payback 

on Efficiency Investments

Standard Tariff

Fixed charge $15.00

$0.075/kWh

Straight Fixed Variable 

Tariff

Fixed charge $50.00

$0.04/kWh

1,000 kWh Fixed charge $15.00

Volumetric charge $75.00

Total $90.00

Fixed charge $50.00

Volumetric charge $40.00

Total $90.00

900 kWh Fixed charge $15.00

Volumetric charge $67.50

Total $82.50

Fixed charge $50.00

Volumetric charge $36.00

Total $86.00

Savings $7.50/month ($90/year) $4.00/month ($48/year)

Payback period 2.2 years 4.2 years

Adapted from Table 2, David Magnus Boonin, National Regulatory Research Institute, A Rate 

Design to Encourage Energy Efficiency and Reduce Revenue Requirements, July 2008.

Reduction of Monthly Customer Usage from 1,000 to 900 kWh

Energy Efficiency Investment of $200



Limits of Decoupling

üBy itself, decoupling removes a disincentive 

to help customers reduce sales

ïAnd reduces incentive to build sales

ïRate base earnings incentive remains

üA positive incentive system is needed to 

hardwire incentives to achieve success in 

energy efficiency



Limits of Decoupling
üDecoupling plan revenue recovery 

approximates what would be allowed in a 

rate case

ïCircumstances may be stable over 3-5 years

üChanging circumstances can disrupt even a 

good plan

ïSudden shift in economy

ïConsecutive years of abnormal weather

ïCongress, state law



Decoupling Supports 

Efficient Pricing

üNot all sales are equal

ïCost varies from time to time, yet most rates are 

flat and non-discriminatory

ÅRural price = urban price

ïChanging to dynamic prices changes which 

sales are profitable (peak sales!)

ïIf utility revenues cover fixed costs, these 

circumstances donôt matter



Favorable 

Customer Perspective

üSavings potential to total cost of service 

from EE, other performance improvement 

and innovation >> decoupling adjustment

üCustomers see decoupling as part of an 

effort to create policy coherence

ïSo associate decoupling with other reforms and 

strategies to mitigate high capex, high 

commodity costs, climate change risks



Decoupling and 

the Utility of the Future

üThe utility of the future

ïEmphasis on service (not throughput)

ïEmphasis on customers and service area

ÅPublic policy an important guide

ïEmphasis on risk management

ïEmphasis on local energy resources

ïRegulation focuses on whatever is most 

important and has consistent focus



Performance Incentives

üDecoupling and, to a lesser extent, net lost 

revenue recovery remove the profit 

disincentive to EE investment

üTo encourage superior performance, some 

states offer utilities financial incentives

üPenalties for non-performance?



Performance Incentives

Can Apply in All Forms of Reg.

üShared savings
ïReturn to utility of some fraction (say, 10-20%) of the savings 

(avoided costs) from the EE
ÅGoes directly to utilityôs bottom line

ïCollars and deadbands

üPerformance targets
ïSpecified rewards (e.g., % of EE budget) for achieving a mix of 

targets
ÅEnergy savings, capacity reductions, customer installations, 

reductions in program administration costs, etc.

üROE adder
ïA premium on the ROE applied to unamortized portion of EE costs 

included in ratebase



1989 NARUC Resolution

üñReform regulation so that successful 

implementation of a utilityôs least-cost plan 

is its most profitable course of actionò



Dynamic Rates

üBeyond the scope of this day

üImportant complement to energy efficiency

üOpportunity for consumers to self-regulate their 

usage

ïDesign is important to anticipate ñlosersò and maximize 

system benefit

ïBaby steps and long term vision needed

ïTechnologies that automate consumer response useful

ïSee http://www.energetics.com/madri/for Advanced 

Metering Toolbox

http://www.energetics.com/madri/


Block Rates

üSome states use block rates to signal value 

to customers

ïDeclining block rates suggest that using more 

energy is valuable and lowers system costs

ïFlat rates suggest that using more energy has no 

effect on system costs

ïInclining block rates suggest that using more 

energy imposes system costs (new sources cost 

more than average all-in supply cost)



Block Rates and Energy 

Efficiency

üInclining block rates reinforce energy 

efficiency

ïMore value for customers to reduce use

ïHigher ñtail-blockò rate captures uses with a 

high degree of peak coincidence (e.g., A/C) 

ïLow-income households will generally pay less

üAre inclining block rates reflective of 

energy supply horizon?



Other Strategies

üEnergy efficiency performance (or 
portfolio) standard

ïTarget savings as % of sales or % of growth

üA commitment to zero or negative sales 
growth

üStatutory changes to clarify role of demand 
resources in commission oversight



IV. Next Steps

üFurther internal training

üStakeholder workshops

üDockets designed to make and consolidate 

progress in energy efficiency



Resources

üEnergy Efficiency Tool Box 
http://www.raponline.org/Pubs/General/Effi
ciencyPolicyToolkit106.pdf

üwww.Neep.org

üwww.aceee.org
ühttp://www.epa.gov/cleanenergy/energy-

programs/napee/resources/guides.html

ühttp://www.raponline.org/Pubs/CAMPUT_Executive_Sum
mary_1_30_06.pdf

http://www.raponline.org/Pubs/General/EfficiencyPolicyToolkit106.pdf
http://www.raponline.org/Pubs/General/EfficiencyPolicyToolkit106.pdf
http://www.neep.org/
http://www.aceee.org/
http://www.epa.gov/cleanenergy/energy-programs/napee/resources/guides.html
http://www.epa.gov/cleanenergy/energy-programs/napee/resources/guides.html
http://www.epa.gov/cleanenergy/energy-programs/napee/resources/guides.html
http://www.raponline.org/Pubs/CAMPUT_Executive_Summary_1_30_06.pdf
http://www.raponline.org/Pubs/CAMPUT_Executive_Summary_1_30_06.pdf


Decoupling Resources

ü http://www.raponline.org/Pubs/EE_Incentives_Report_Summary_200

90303.pdf

ü http://www.raponline.org/Pubs/MN-RAP_Decoupling_Rpt_6-

2008.pdf

ü http://www.raponline.org/Slides/Decoupling_Model_2008_04_24.xls

ü http://www.raponline.org/Pubs/General/ProfitsandProgressdr.pdf

ü http://www.raponline.org/Pubs/Lesh-

CompReviewDecouplingInfoElecandGas-30June09.pdf

http://www.raponline.org/Pubs/EE_Incentives_Report_Summary_20090303.pdf
http://www.raponline.org/Pubs/EE_Incentives_Report_Summary_20090303.pdf
http://www.raponline.org/Pubs/MN-RAP_Decoupling_Rpt_6-2008.pdf
http://www.raponline.org/Pubs/MN-RAP_Decoupling_Rpt_6-2008.pdf
http://www.raponline.org/Pubs/MN-RAP_Decoupling_Rpt_6-2008.pdf
http://www.raponline.org/Pubs/MN-RAP_Decoupling_Rpt_6-2008.pdf
http://www.raponline.org/Pubs/MN-RAP_Decoupling_Rpt_6-2008.pdf
http://www.raponline.org/Slides/Decoupling_Model_2008_04_24.xls
http://www.raponline.org/Pubs/General/ProfitsandProgressdr.pdf
http://www.raponline.org/Pubs/Lesh-CompReviewDecouplingInfoElecandGas-30June09.pdf
http://www.raponline.org/Pubs/Lesh-CompReviewDecouplingInfoElecandGas-30June09.pdf
http://www.raponline.org/Pubs/Lesh-CompReviewDecouplingInfoElecandGas-30June09.pdf
http://www.raponline.org/Pubs/Lesh-CompReviewDecouplingInfoElecandGas-30June09.pdf
http://www.raponline.org/Pubs/Lesh-CompReviewDecouplingInfoElecandGas-30June09.pdf


Action Plan Resources 

(a partial list)

üModel Energy Efficiency Program Impact 
Evaluation Guide

üUnderstanding Cost-Effectiveness of Energy 
Efficiency Programs

üGuide for Conducting Energy Efficiency Potential 
Studies

üGuide to Resource Planning with Energy Efficiency

üAligning Utility Incentives with Investment in 
Energy Efficiency

üNational Action Plan for Energy Efficiency Report



Thanks for your attention

ïrsedano@raponline.org, 
lschwartz@raponline.org

ïhttp://www.raponline.org

ïRAP Mission: RAP is committed to fostering 
regulatory policies for the electric industry 
that encourage economic efficiency, protect 
environmental quality, assure system 
reliability, and allocate system benefits fairly 
to all customers.

mailto:rsedano@raponline.org
mailto:lschwartz@raponline.org
http://www.raponline.org/

