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The Regulatory Assistance Project (RAP)

We are a global, non-profit team of experts 
focused on the long-term economic and 
environmental sustainability of the power and 
natural gas sectors, providing assistance to 
government officials on a broad range of energy 
and environmental issues.
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About RAP – US 

RAP provides technical and policy support at the federal, state 
and regional levels, advising utility and air regulators and their 
staffs, legislators, governors, other officials and national 
organizations.

We help states achieve ambitious energy efficiency and 
renewable energy targets and we provide tailored analysis and 
recommendations on topics such as ratemaking, smart grid, 
decoupling and clean energy resources. RAP publishes papers 
on emerging regulatory issues and we conduct state-by-state 
research that tracks policy implementation.
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EVALUATION 

OF 

COST-EFFECTIVENESS
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Cost Recovery for Demand Response

• In a report for  the National Action Plan for Demand Response 
sponsored by USDOE and FERC and prepared by Synapse and 
RAP, it concluded that the same test that is used for Energy 
Efficiency can be used for Demand Response.

• Standard efficiency screening tests: 

•Rate Impact Measure test 

•Participant test 

•Utility Cost test 

•Total Resource Cost (TRC) test 

•Societal Cost test 
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Cost-Effectiveness Framework for Energy 
Efficiency 

 Participant 

Test 

RIM 

Test 

Utility 

Test 

TRC 

Test 

Societal  

Test 

Energy Efficiency Program Benefits:      

Customer Bill Savings Yes --- --- --- --- 

Avoided Energy Costs --- Yes Yes Yes Yes 

Avoided Capacity Costs --- Yes Yes Yes Yes 

Avoided Transmission and Distribution Costs --- Yes Yes Yes Yes 

Wholesale Market Price Suppression Effects --- Yes Yes Yes Yes 

Avoided Cost of Environmental Compliance --- Yes Yes Yes Yes 

Non-Energy Benefits  (utility perspective) --- Yes Yes Yes Yes 

Non-Energy Benefits  (participant perspective) Yes --- --- Yes Yes 

Non-Energy Benefits  (societal perspective) --- --- --- --- Yes 

Energy Efficiency Program Costs:      

Program Administrator Costs  --- Yes Yes Yes Yes 

EE Measure Cost: Program Financial Incentive  --- Yes Yes Yes Yes 

EE Measure Cost: Participant Contribution Yes --- --- Yes Yes 

Lost Revenues to the Utility --- Yes --- --- --- 

 

Tim Woolf - Cost Effectiveness of Demand 
Response

Slide 6



Demand Response Program Costs

Cost Participant RIM Utility TRC Societal 

Program Administrator Expenses -- Yes Yes Yes Yes 

Program Administrator Capital Costs -- Yes Yes Yes Yes 

Financial Incentive to Participant -- Yes Yes Yes Yes 

DR Measure Cost: PA Contribution -- Yes Yes Yes Yes 

DR Measure Cost: Participant Contribution Yes -- -- Yes Yes 

Participant Transaction Costs Yes -- -- Yes Yes 

Participant Value of Lost Service Yes -- -- Yes Yes 

Increased Energy Consumption Yes Yes Yes Yes Yes 

Lost Revenues to the Utility -- Yes -- -- -- 

Environmental Compliance Costs  Yes -- -- Yes Yes 

Environmental Externalities -- -- -- -- Yes 
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Demand Response Program Benefits

Benefit Participant RIM Utility TRC Societal 

Avoided Capacity Costs -- Yes Yes Yes Yes 

Avoided Energy Costs -- Yes Yes Yes Yes 

Avoided T&D Costs -- Yes Yes Yes Yes 

Avoided Ancillary Service Costs -- Yes Yes Yes Yes 

Market Price Suppression Effects -- Yes Yes Yes Yes 

Avoided Envt’l Compliance Costs -- Yes Yes Yes Yes 

Avoided Environmental Externalities -- -- -- -- Yes 

Revenues from Wholesale Markets -- Yes -- -- -- 

Participant Bill Savings Yes -- -- -- -- 

Financial Incentive to Participant  Yes -- -- -- -- 

Tax Credits Yes -- -- -- -- 

Other Benefits (e.g., market 

competitiveness, reduced price 

volatility, improved reliability) 

depends depends depends depends depends 
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Other Benefits of Demand Response

• Enhanced market competitiveness.

• Reduced price volatility.

• Balancing intermittent resources.

• Insurance against extreme events.

• Modularity.

• Customer control over their bills.

• Better utilization of power plants.

• Innovation in retail markets.

• Non-energy benefits?

Tim Woolf - Cost Effectiveness of Demand 
Response
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A Framework To Move Forward

• Identify all benefits;

• Quantify those that are quantifiable;

• Measures that pass TRC always go forward;

• Vendors and manufacturers have duty to justify Difficult to 
Quantify (DTQ) benefit values;

• Use Judgment: regulators can establish default values for DTQ 
benefits;

• Find funding partners where cost-effectiveness depends on non-
electricity benefits;

• Programs must ultimately be cost-effective.
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Resource Value Framework

The National Efficiency Screening Project has recommended the following 
principles: 

• The Public Interest should be a key principle in cost-effectiveness testing

• Energy Policy Goals are the best indicators of the public interest

• Symmetry between costs and benefits

• Hard-to-Quantify Benefits should not be excluded due to difficulty in 
monetize

• Transparency with standard templates to set forth goals and assumptions

• Applicability – for both demand and supply side options (still being 
researched)
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Aligning Utility Interests

With

State Interests and Policies
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The Three-Legged Stool

In order to provide a utility an incentive to engage in energy 
efficiency, utilities typically seek recovery of the following:

There are several options for addressing each leg of the stool 
and each leg of the stool is necessary to fully address aligning 
utility shareholder interests with policy interests.
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1. Program and administrative costs )
2. Lost contributions to fixed costs    )
3. Incentive payments                          )

The three legs of the 
stool



Some Criteria for Judging Methods

• Consistent with and achieve state policy goals

• Support for energy efficiency

o Including support for quality results

• Fairness

• Economic Efficiency

• Manageability and Simplicity
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Program and Administrative Costs

Reasonable and prudently incurred utility costs 
incurred in offering energy efficiency may be 
recovered in at least the following manner:

1. Recovered in a rate case
2. Expensed through a rider or benefit charge
3. Amortized over a period of years and 

recovered through a rider
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Mechanisms For Cost-Recovery of Lost Revenues 
from Energy Efficiency

• Lost revenue adjustment mechanism 
(LRAM)

• Straight fixed variable rates (SFV)

• Decoupling
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Lost Revenues Associated with Energy Efficiency/Demand 
Response and Distributed Generation

Recovery of lost revenues allows the utility to recover costs the 
Commission has determined through a rate case that the utility will 
incur in order to provide safe and reliable service and earn a 
reasonable return on its investment for shareholders.

When utilities encourage customers to use less, thereby reducing 
sales, it potentially impacts their ability to reach their targeted 
revenue requirements.
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Lost Revenue Adjustment Mechanism

• Utility is granted recovery of fixed costs for each kWh of 
energy savings resulting from a utility sponsored program

– Example:  if a CFL program produces 60,000 kWhs of energy savings 
and the volumetric portion of a distribution rate is $0.05, then utility 
will be granted 60,000 x  $0.05 = $3000

• After Commission confirmation of the savings, utility recovers 
the identified lost revenue through a rider at once or on an 
amortized basis. 
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Straight Fixed Variable Rates (SFV)

• SFV allows the utility to recover its revenue 
requirements through a fixed charge for 
distribution.  It can reduce the volumetric 
component of rates to just fuel (or short run 
marginal) costs.  

• Examples of fixed costs in volumetric rate:

 100% fixed cost, no energy costs (full SFV)

 70% fixed cost, 30% energy cost (partial SFV)
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Decoupling

• Decoupling is designed to address the throughput incentive 
by breaking the link between utility sales and revenue

• Supporting decoupling, the Commission in a rate case 
proceeding determines the distribution revenue 
requirements which become the basis for determining the 
revenue the utility will receive in rates.

• Decoupling enables a rate design that addresses objectives 
for customers (or enables no change at all), and does not 
burden rate design with the challenge of producing adequate 
revenue

• At the end of an agreed upon period, the utility’s authorized 
revenue requirements are measured against actual revenues

• Rates are then reconciled to allow utility to recover (positive 
or negative) the difference between revenues authorized and 
revenues received
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How Decoupling Works
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Target Revenues $10,000,000

Test Year Unit Sales 100,000,000

Price $0.10000

Actual Unit Sales 99,500,000

Required Total Price $0.1005025

Decoupling Price "Adjustment" $0.0005025

Periodic Decoupling Calculation

From the Rate Case

Post Rate Case Calculation



Utility Incentives

• The goal of incentives, where approved, is to 
encourage utilities to engage in energy efficiency, 
generally beyond what would represent normal or 
compliant performance 

– The concept is to make it an organic part of the utility 
business plan

• Incentives offer an additional revenue source for
utilities and are added to rates in consideration for 
the added value the performance gives to customers
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Types of Incentive Mechanisms

• No Incentives – Supported by some consumer 
groups (residential and/or industrial) concerned 
about higher rates

• Shared Net Benefits – utility receives a share of the 
deemed net resource benefit for the life of the 
measure or some other designated period of time
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Types of Incentive Mechanisms (cont’d)

• Program Cost Bonus – Utility receives a share of the 
annual portfolio’s program administrative and 
measure incentive costs.  This is usually tied to 
achievement of a target or goal which can be a 
savings goal or a market transformation goal, for 
example.

• Bonus ROE – Utility receives an additional rate of 
return on the capitalized investment in energy 
efficiency
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Design of Incentive Mechanisms

Frequently, incentive mechanisms contain a 
performance component so that higher energy 
efficiency levels produce higher returns for the utility.  
See example below:

No incentive for less than 100% of goal 

Incentive level set at 7.5% for 100-109% of goal

Incentive level set at 10% for 110-114% of goal

Incentive level set at 15% for exceeding 115% of goal

Note –Penalties may be added for bad performance.
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Proposed Incentive Mechanism In Arkansas
Based on 3 Year Budget of $120 Million

Performance Level % of Net Benefits 
Achieved 

% of Budget Available 3-Yr Available 
Incentive 

Threshold 80% 4% $4.8 million 

Target 100% 6% $7.2 million 

Exemplary Cap 120% 8% $9.6 million 
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Adopted Incentive Mechanism in Arkansas

• Incentive is based on annual achievements as opposed to 3 year cycle.

• The Commission retained the original proposal to set the upper end of the 
performance zone at 120 percent; to cap the incentive at the sliding scale 
between 4 percent and 8 percent of program budgets so that the incentive is 
capped at:

o 4 percent of budgets for 80 percent achievement; 

o 5 percent for 90 percent achievement; 

o 6 percent for 100 percent achievement; 

o 7 percent for 110 percent achievement; and, 

o 8 percent for 120 percent achievement). 
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Related RAP Publications

• Energy Efficiency Cost-Effectiveness Screening (2012) 
www.raponline.org/document/download/id/6149

• US Experience with Efficiency As a Transmission and 

Distribution System Resource, (2012) 
www.raponline.org/document/download/id/4765

• Valuing the Contribution of Energy Efficiency to Avoided 
Marginal Line Losses and Reserves  (2011) 
www.raponline.org/document/download/id/4537

• Preparing for EPA Regulations (2011) 
www.raponline.org/document/download/id/919

• Incorporating Environmental Costs in Electric Rates (2011) 
www.raponline.org/document/download/id/4670

• Clean First: Aligning Power Sector Regulation With Environmental 
and Climate Goals  www.raponline.org/document/download/id/12

• Integrating Energy and Environmental Policy (2013) 
www.raponline.org/document/download/id/6352
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Appendix A

More Detail on Cost Effectiveness Screening
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Utility System Benefits

These are 
most 
commonly 
considered 
by utility 
regulators.
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BUT:

- Most undervalue emission costs;
- Many exclude or undervalue T&D benefits;
- Most undervalue line losses and reserves;
- Most exclude or undervalue risk benefits.



Utility System Benefits: 
Emission Costs

Some 
regulators 
consider only 
existing
emission 
costs, not 
prospective
emission 
costs for 
power plants.
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Utility System Capacity Benefits:
Transmission and Distribution Costs
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When the Washington UTC included load shape, the 
value of residential retrofit weatherization doubled.



Participant Benefits
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Regulators seldom 
consider non-
electricity 
participant 
benefits; these can 
be very significant.

- Affects consumer willingness to pay; 

- If ignored, many cost-effective measures may 
be omitted from utility programs.



Participant Benefits:
Water, Sewer, Other Resources

Northwest Power and Conservation Council: 
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Participant Benefits:
O&M, Labor Productivity 

• Many energy 
efficiency measures 
save labor, improve 
employee 
productivity, or 
reduce other 
maintenance costs;

• Some measures may 
increase these costs.
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Participant Benefits:   Health

• New Zealand “Heat Smart” Low-Income 
Retrofit Program Evaluation:  

• 90% of benefits were health-related.
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Hospital Admissions for 
Respiratory Ailments Down 43%

Days off Work Down 39%

Days off School Down 23%

Significant Mortality Benefits: ~18 deaths/year



Societal Benefits
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Societal Benefits:
Emissions

• Unregulated fine particulates significant; 

• Damage costs larger than mitigation 
costs;

• Weighted average may be appropriate.
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Emission Type Mitigation Cost Damage Cost

Mercury – lb. $33,000 $181,500

PM 2.5 – ton $13,000 $60,000

CO2 – ton $5 $80

Illustrative Mitigation and Damage 

Costs



Societal Benefits: Water

Water–Energy Connection is Critical
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Power production is the 
second-largest water 
user (after irrigation);

Water treatment and 
pumping, and 
wastewater treatment are 
huge users of electricity;

Anything that saves 
water OR electricity 
saves both water and
electricity.



Appendix B

More Detail on

Aligning Utility Interests 

With 

State Interests and Policies
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Rate Design can be about 
price signals to consumers, 

or revenue adequacy
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Rate Element

High 

Customer 

Low 

Customer 

Customer Charge $25.00 $5.00

Usage Charge $0.10 $0.14

Total Bill for 500 kWh average usage $75.00 $75.00

High vs. Low Customer Charges



Some Consumer Protections for Decoupling

• Decoupling only permitted if the utility is implementing a 
significant EE portfolio

• Over-recovery of revenue requirements credited back to 
customer

• Reductions in return on equity to reflect reduced risk

• Cap on rate increase amount permissible in any given 
year
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About RAP

The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that 
focuses on the long-term economic and environmental sustainability of the power 
sector. RAP has deep expertise in regulatory and market policies that:

 Promote economic efficiency
 Protect the environment
 Ensure system reliability
 Allocate system benefits fairly among all consumers

Learn more about RAP at www.raponline.org

jmigden@raponline.org

614-330-2080

mailto:Jmigden@raponline.org

