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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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About RAP – European Union

RAP works directly with European institutions and 
Member States to advance energy efficiency, 
renewable power and other low-carbon resources 
while assuring economic competitiveness and robust 
regional energy security.

RAP provides ongoing support to energy regulators and 
government agencies in their efforts to de-carbonise
the European power grid and meet the EU’s ambitious 
goals for greenhouse gas reduction.
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About RAP – China
RAP assists China’s decision-makers in developing and 
implementing policies that promote economic development, 
reliability, improved air quality and public health, which in turn 
produce substantial and permanent reductions in the country’s 
greenhouse gas emissions.  

Working with the Energy Foundation’s China Sustainability 
Energy Program (CSEP), we provide technical and international 
expertise on energy efficiency, market and regulatory reform, 
renewable resources and environmental policy.  Our network of 
international experts includes Lawrence Berkeley National 
Laboratory’s China Energy Group, the Center for Resource 
Solutions and the Natural Resources Defense Council.
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About RAP – India

In India, there is growing government and private 
sector interest in energy efficiency and renewable 
energy policies as key ingredients in a low-carbon, 
sustainable development path.  RAP, which helped train 
the first generation of regulatory commissioners and 
staff in India in the 1990’s, has provided information on 
international best practices in these areas and we 
anticipate becoming more involved in the near future.
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About RAP – Other Regions

Our work in Chile, Dubai, Samoa, the Philippines, Brazil, 
Egypt, Kyrgyzstan, Mauritius, Ghana, Puerto Rico, South 
Africa and other countries has helped to develop 
national energy guidelines and regulatory reforms, 
extend electric service to rural areas and provide low-
income energy assistance.  As a consultant to the Asian 
Development Bank, RAP has worked to strengthen the 
regulatory frameworks to help countries in the Asia-
Pacific region boost energy efficiency and develop 
renewable energy resources.
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OVERVIEW OF ELECTRICITY 
SECTOR FOR EASTERN CARIBBEAN 

STATES
• Peak load ranges from 9 – 49 MW on each 

island.

• To maintain reliability, high reserve margins 
have to be maintained adding more expense.

• Electricity supply is dominated by a single 
supplier on each island which is either publicly 
or privately owned.
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OVERVIEW OF ELECTRICITY 
SECTOR FOR EASTERN CARIBBEAN 

STATES

• Price Adjustment mechanisms set the fuel 
prices reaching $.40 in 2008.

• Electricity prices in the Caribbean are 
among the highest in the world due to:

o Small size of electric systems preventing 
strong economies of scale

o Reliance on fossil fuels (imported diesel)

o Lack of strong regulatory oversight.
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MECHANISMS TO ADDRESS 
CONCERNS

 Stronger and Effective Regulatory 
Oversight

 Attention to resource diversification 
through Integrated Resource Planning 
and the identification of least-cost 
solutions.

11



MECHANISMS TO ADDRESS 
CONCERNS:

STRONGER AND EFFECTIVE 
REGULATORY

OVERSIGHT
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THE BENEFITS OF STRONG 
REGULATORY OVERSIGHT

An Electric Sector Regulator can provide the following:

• Create electric sector stability that reduces risk for 
investors, utilities and consumers which will  help 
attract investor commitment of capital over time. 

• Institute regulatory innovations such as performance-
based ratemaking and decoupling which breaks the link 
between sales and revenues and can be a catalyst for 
energy efficiency and distributed generation 
investments.

• Create greater transparency and public access to 
information.
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THE BENEFITS OF STRONG 
REGULATORY OVERSIGHT

• Build public confidence in the electric industry.

• Opportunities to lower rates by addressing 
inefficiencies, regulating rates and implementing 
planning tools and mechanisms that can address both 
existing and future generation sources.

• Implement programs to reduce the need for substantial 
reserve margins.

• Oversight of the market should new sources of 
generation be competitively bid.

• Provide a platform for technological innovations to 
create a more efficient system.
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THE BENEFITS OF STRONG 
REGULATORY OVERSIGHT

Regional Integration of Regulatory Oversight Among 
Several Caribbean Nations can provide:

• Greater energy security through pooled resources.

• Economies of Scope – the ability to have a larger staff 
provides the opportunity for more subject matter 
expertise than generalists to tackle complex issues.

o Small staff would not have resources to study and 
analyze all issues such as setting rates, tariff design, 
utility resource planning, interconnection, energy 
efficiency, distributed generation, performance 
regulation, etc.
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THE BENEFITS OF STRONG 
REGULATORY OVERSIGHT

Regional Integration of Regulatory Oversight Can Provide:
• Economies of Scale - shared resources, expenses, less 

duplication of costs.

• Create a mechanism for joint investment in projects.

• Increasing efficiency improvements in electricity service 
delivery.

• Increase diversity through optimizing the utilities’ fuel 
choices and procurement of renewable energy. 

• Assists regulators in spotting trends, developing 
solutions and inter-nation cooperation.
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THE BENEFITS OF STRONG 
REGULATORY OVERSIGHT

Regional integration of Regulatory Oversight:

• Reduce not only the cost of regulation but as a goal, 
reduce the cost of electric service on each island.

• More services and options for customers (information, 
complaint handling, etc.)

• More innovative regulatory tools such as performance 
based rates.

• Create uniformity and consistency in developing 
solutions.

17



THE BENEFITS OF STRONG 
REGULATORY OVERSIGHT

Regional integration of Regulatory Oversight:

• Facilitate joint projects through inter-island 
interconnection.

• Enable competitive bidding for resource options due to 
larger scale of supply solicitations.

• Provide better market oversight including certifying 
qualified suppliers, establishing codes of conduct, 
creating competitive bidding rules and monitoring 
against market power.
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PREREQUISITES FOR EFFECTIVE 
REGULATION

Important features of an effective power sector 
regulator are the following:

• Establish Clear Roles and Responsibilities and 
Legislative Intent as applicable (or through Treaty).

• Establish Necessary Authority and Tools.

• Ensure that the Institution is Comprised of 
Commissioner-Level Experts with Integrity.

• Ensure Adequate Accountability.

• Establish High Standards of Fair, Transparent, and 
Efficient Processes.
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PREREQUISITES FOR EFFECTIVE 
REGULATION

• Establish Adequate Funding and Ensure that 
Regulatory Authority is Empowered with Adequate Staff 
and Technical Support

• Promote Sound Long-Range, Least Cost Planning

• Promote Energy Efficiency and Customer-Sided 
Resources

• Promote High Standards of Service Quality, Reliability, 
and Consumer Protection

• Ensure an Effective Consumer Advocate Voice
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MECHANISMS TO ADDRESS 
CONCERNS:

ATTENTION TO RESOURCE 
DIVERSIFICATION THROUGH 

INTEGRATED RESOURCE 
PLANNING AND THE 

IDENTIFICATION OF LEAST COST 
SOLUTIONS
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INTEGRATED RESOURCE PLANNING

Integrated Resource Planning presents an opportunity for regulators, 
the utility and interested stakeholders to take an in-depth look at the 
energy demands over the next 10 to 20 years and the resources that 
may be available to meet that demand reliably and at the least cost.

Fundamental to the success of the IRP is having good detailed analysis 
with credible modeling of projected growths in demand and projected 
costs of the various options for meeting that demand over the horizon 
under review.

An open and transparent process that allows access for all stakeholders 
to this data is critical to the success of the process and goals. 
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DETERMINING RESOURCE NEEDS
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INTEGRATED RESOURCE PLANNING

Options for consideration in meeting forecasted energy needs 
include:

 Energy Efficiency (can be done through a resource standard as an option)

 Demand Response

 Combined Heat and Power Opportunities

 Renewable Energy (can be done through a portfolio/resource standard)

 Power plant upgrades that increase the capacity or extend the life of an 
existing unit

 Construction of new capacity

Each of these options need to be examined in terms of meeting 
reliability needs throughout the planning horizon and doing so in a 
least-cost manner.
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INTEGRATED RESOURCE PLANNING 
(IRP)

• Goal of IRP is to develop least cost solutions to manage 
energy costs

• Better in-depth planning looking at the system as a 
whole across islands can result in lower costs in the 
short and long run

• Helps ensure that best resource choices are made to 
ensure least cost and reliability into the future

• Provides opportunity for portfolio diversification for 
greater energy security and the reduction of fuel price 
volatility
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RENEWABLE ENERGY
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RENEWABLE ENERGY
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RENEWABLE ENERGY

29



RENEWABLE ENERGY
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RENEWABLE ENERGY
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BENEFITS OF ENERGY EFFICIENCY

 Least cost option at $.02 - $.04/kwh in cost

 Can substitute for capacity additions as a resource

 Can be used as a reliable resource that does not compete 
with industry in terms of pollution emissions  which cause air 
quality concerns

 Can reduce consumption, thereby reducing the average bill of 
customers participating in energy efficiency

 Reduces transmission congestion and line losses

 Creates jobs
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ENERGY EFFICIENCY IS NEARLY 
ALWAYS CHEAPER THAN SUPPLY
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EDISON ELECTRIC INSTITUTE 
STUDY ON ENERGY EFFICIENCY 

SAVINGS

• A new study co-sponsored by The Edison Foundation Institute for 
Electric Innovation found that electric utility efficiency 
programs saved 126 terawatt-hours (TWh) of electricity in 
2012.  This is enough to power more than 12.2 million U.S. homes 
for one year, and avoid the generation of 89 million metric tons of 
carbon dioxide. In addition, the study, Summary of Electric Utility 
Customer-Funded Energy Efficiency Savings, Expenditures, and 
Budgets, found that U.S. customer-funded electric efficiency 
expenditures totaled nearly $5.9 billion in 2012, a 3-percent 
increase from 2011 levels. 
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ENERGY EFFICIENCY CAN SAVE 
CUSTOMERS MONEY

• Only Energy Efficiency Programs that pass a Total Resource Cost 
Test or similar test get implemented, meaning that before the 
program gets implemented, it must demonstrate that the savings 
exceed the costs. 

• A report, “The Road to Enormous Benefits,” by the Southwest 
Energy Efficiency Project shows that every dollar invested in utility 
energy efficiency programs returns more than two dollars in savings 
on business and household utility bills, with potential to create an 
economic windfall of $20 billion for six southwestern states.  
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DECOUPLING

• Decoupling separates sales from revenues and is based on a fully 
vetted cost of service determination

• This provides assurance to utilities that they will recover their 
revenue requirements irrespective of how much electricity they sell.

• Decoupling can maintain utility rate designs of a small fixed rate 
plus a volumetric energy charge

• At the end of an agreed to period, the utility’s authorized revenue 
requirements are measured against actual revenues and are 
reconciled to allow utility to recover or pay to customers the 
difference between revenues authorized and revenues received.



HOW DECOUPLING WORKS

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 



IMPACT OF DECOUPLING ON RATES
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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

41
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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 80% of goal 

 Incentive level set at 7.5% for 80-99% of goal

 Incentive level set at 10% for 100-114% of goal

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

Note – Depending on size of target, providing an incentive 
for less than 100% compliance could be questioned. Also, 
penalties may be added for bad performance.
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ALTERNATIVE RATEMAKING/ 
PERFORMANCE BASED RATES 

All regulation is incentive regulation. 
An important skill for regulators is to 
understand what incentives are created 
by any particular regulatory scheme 
and to design a scheme that best serves 
the desired objectives.
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ALTERNATIVE RATEMAKING/ 
PERFORMANCE BASED RATES 

• Can be used to provide an incentive or reward to the utility for 
moving in a direction that is warranted by public policy, but may or 
may not be viewed as beneficial to the utility’s self-interest.

• There are many different approaches to for the regulator seeking to 
change behavior of the firm under regulation.

oPrice-cap mechanisms set a trajectory for prices, leaving the firm 
to find economies; 

oRevenue-cap mechanisms that seek to provide predictable 
revenues independent of sales volumes; 

oOthers are tied to specific metrics of service quality, reliability, 
and environmental performance. 

oPenalties and bonuses (Rate of Return)
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ALTERNATIVE RATEMAKING/ 
PERFORMANCE BASED RATES 

• While there are differences between regulatory schemes focused on 
changing incentives, they all share in common the shift from a 
strictly cost-based incentive framework to one that encourages 
behavioral changes. 

• For utilities that are not driven by a profit motive, as is the case of 
most government owned- utilities,  the motives for management to 
innovate, control costs, or otherwise improve cost performance may 
be lacking, or at least are obscured by the other cost drivers. 

• Performance incentives can be designed to provide bonuses to staff 
for reaching goals, as an example of a mechanism to make 
performance incentives meaningful. 

• Provides more rational allocation between risks and rewards.
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ALTERNATIVE RATEMAKING/ 
PERFORMANCE BASED RATES 

• Examples of areas where performance-based regulation that may be 
useful include interconnecting small generation projects associated 
with net metering, reducing system line losses, and reducing theft. 

• Other areas where performance may be strengthened include 
cutting waste and operating more efficiently to drive down costs, 
execution of a comprehensive energy efficiency program, improving 
service reliability, and reducing the number of customer complaints. 

• Performance goals and associated metrics could be structured over a 
period of time and include milestones toward the achievement of 
certain longer-term objectives
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ALTERNATIVE RATEMAKING/ 
PERFORMANCE BASED RATES 

• Dimensions of Performance are:
o Reliability

o Safety

o Customer Satisfaction

o Financial Health

o Costs

o Plant Performance

o Innovation 

o Asset Management 

o Encouraging Investment in Distributed Generation and Energy 
Efficiency
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PERFORMANCE BASED RATES:
RELIABILITY 

• Definition: Reliability is a system’s ability to consistently perform as 
intended without degradation or failure. 

• Measures: Outage indices, Power quality indices:

o System Average Interruption Duration Index (SAIDI) - The 
average duration of sustained interruptions per consumer during 
the year. SAIDI is measured in units of time.

o System Average Interruption Frequency Index (SAIFI) - The 
average number of sustained interruptions per consumer during 
the year.

o Customer Average Interruption Duration Index (CAIDI) - The 
average duration of an interruption.
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PERFORMANCE BASED RATES:
RELIABILITY (con’t)

o Momentary Average Interruption Frequency Index 
(MAIFI) - The average number of momentary 
interruptions per consumer during the year.

• Power Quality Indexes – influence power delivered:

o Transient – sudden momentary change in voltage

o Sag – short-term decrease in voltage

• Data Sources:  Utilities, NERC

Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES:
RELIABILITY (con’t)

o Surge – Short-term increase in voltage

o Under-voltage – decrease in voltage lasting more than a few 
seconds

o Harmonic distortion – Distortions of the 60-hertz voltage sine 
waveform

o Noise – high frequency changes

o Voltage Stability – power system ability to remain stable

o Flicker – Voltage changes with visibly perceptible effect.

• Data Sources:  Utilities, NERC
Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES:
SAFETY

• Definitions: Safety is a state of being certain that the 
utility’s operations will not harm the public, employees, 
or the environment. 

• Measures: Public safety measures, Employee safety 
measures

o Injury and Illness, Measure of lost time

• Data Sources: Utilities, Occupational Health and Safety 
Commissions

Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.

53



PERFORMANCE BASED RATES:
CUSTOMER SATISFACTION

• Definitions: Customer satisfaction indicates how content 
customers are with their utilities’ services. 

• Measures: Customer complaints, call center performance 
and appointment response time, metering and billing 
accuracy, emergency response, results of customer 
surveys 

• Data Sources: Utilities; J.D. Power and Associates, 
Surveys

Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES: 
FINANCIAL HEALTH 

• Definitions: The state of the utility’s financial health 
indicates whether a utility’s financial position is 
adequate for it to fulfill its public service obligation.

• Measures:  Liquidity, equity, leverage, variable-rate debt, 
return and valuation, credit ratings 

• Data Sources:  SEC Form 10k, FERC Form 1

Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES:
COSTS 

• Definitions: Costs are the value of resources (including 
labor, capital, and materials) that go into the production 
of the utility’s services. 

• Measures:  Utility total costs by service (generation, 
distribution and transmission; and categories of costs 
such as plant construction, fuel, operating and 
maintenance, labor and materials, outsourcing

• Data Sources:  FERC Form 1; EIA Form 923
Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES:
PLANT PERFORMANCE 

• Definitions: Plant performance indicates how efficiently 
a utility operates its plants. 

• Measures: 

o Equivalent forced outage rate on demand – measures availability 
of  generating units when dispatched

o Equivalent forced outage rate on peak – availability of 
generating units during peak hours

o Heat rate – measures efficiency of a generator’s use of heat 
energy

o Outage rates – proportion of year unit is unavailable due to 
forced outages.
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PERFORMANCE BASED RATES:
PLANT PERFORMANCE (con’t)

o Availability factor – Proportion of hours over a certain time 
period when a unit is able to produce electricity

o Capacity factor – Ration of total energy generated by a unit if 
able to operate at full nameplate capacity

o Economic efficiency – The ratio of production costs to energy 
output

• Data Sources:  FERC Form 1; EIA Form 923

Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES:
INNOVATION 

• Definitions: Introduction of new processes or 
technologies that make a utility operate more efficiently. 

• Measures: R&D spending, R&D effectiveness index 
number of patent applications 

• Data Sources: FERC Form 1

Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES:
ASSET MANAGEMENT

• Definitions: The evaluation of a utility’s asset management practices 
indicates how efficiently a utility manages its assets. 

• Measures: 

o Evaluation of the whole asset management process – evaluation 
covers whole life of asset from planning to retirement to ensure 
plans are in place to address problems  

o Evaluation of specific aspects of asset management – focus on 
specific components, including replacement rate

• Data Sources: Utilities
Source: National Regulatory Research Institute, “Where Does Your Utility Stand? A 
Regulator’s Guide to Defining and Measuring Performance,” Evgenia Shumilkina, 
August, 2010.
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PERFORMANCE BASED RATES
ENERGY EFFICIENCY & 

DISTRIBUTED GENERATION

• See Discussion Above on Decoupling and 
Incentives;

• Energy Efficiency Programs should 
require Evaluation, Measurement and 
Verification (EM&V) Protocols to measure 
savings and determine if targets are met or 
exceeded.
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CONCLUSION

• Regulation of public and private utilities can help achieve public 
policy goals of lower, less volatile rates, energy independence, less 
emissions, creation of jobs and more energy security.

• The creation of a Regional Commission can provide cost savings to 
each island and more comprehensive regulation and innovation.

• Planning and implementing new programs that take advantage of 
energy efficiency and renewable energy can create a more 
economically and environmental sustainable energy future

• Implementation of tools such as performance based regulation and 
decoupling can provide incentives to utilities and help create greater 

efficiencies.
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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/XXXX

• 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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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 
and natural gas sectors. 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

