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Understanding Electric Utility Customers - Program 182 

Program Overview 

Program Description 

Understanding what customers want and how they perceive and realize value from electric services is becoming 
more important—in some cases, imminently so. There is a growing movement for electric utilities to better 
understand, as well as engage with, customers so that they may more fully realize the benefits of utility program 
activity and technology investments.  
 
Other industries have been developing detailed knowledge of their customers’ preferences and behaviors for 
decades. Obtaining customer intelligence has been an important element of utility operations as well, but the 
focus has been more directed to measuring customer satisfaction rather than developing an in-depth 
understanding of when and how they use electricity. Utilities today are grappling with the knowledge that the 
customer will play a pivotal role in ensuring a link between technology deployments and the investment benefits 
that are to be realized.   
 
With new technologies being added to the grid to enable greater consumer participation in how they manage 
their electricity usage, there is an opportunity for the electric utility industry to get customers actively and 
sustainably involved in electricity usage decisions. However, some fundamental research is first required to get 
to the root of various aspects of utility customer behavior, such as the effects of rate structure and information 
provision (or feedback) on customer response, response variation by customer segment, and other pertinent 
research questions.  

Research Value 

Although research is already ongoing in some of these areas, an opportunity exists to make it more 
collaborative and probing, while at the same time more extensible to circumstances beyond just those of 
individual jurisdictions. Transparency and research rigor also may be bolstered by making data available to a 
wider research audience, a practice not typically followed in the industry. The Electric Power Research 
Institute's (EPRI’s) collaborative research model is uniquely qualified to capitalize on these opportunities. 

Approach 

This program will complement EPRI’s ongoing technology research to more fully encompass the range of utility 
research needs, and will support its members by providing a foundation of knowledge that will help guide 
investment decisions to move the industry forward.  
 
With this program, members will have access to information that can help them in these ways:  
 
 A rate structure design manual that combines conceptual guidance from the disciplines of finance and 

economics with real-world experience about how customers respond to different rate structures 
 A framework for designing wholesale and retail markets to foster the optimal demand response 
 Facilitating the use of behavioral programs to tap into new sources of savings potential by assessing the 

appropriateness of using a deemed savings approach for estimating savings 
 New approaches to understanding customer diversity by building robust and reliable customer groupings 

and associations 

Accomplishments 

Past customer-facing work has previously taken place under Program 170 (Energy Efficiency and Demand 
Response), Program 18 (Electric Transportation), and the Smart Grid Demonstration Project. These include the 
development of feedback research design protocols, plug-in hybrid electric vehicle (PHEV) customer preference 
surveys, and various smart grid demonstration behavioral pilot designs.  
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Current Year Activities 

Through a 2011 supplemental project, utilities will participate in two workshops, each of which will result in a 
white paper. The objective of these activities is to stimulate new ideas and new thinking around the topics of rate 
and pricing structures and understanding how consumers value and use electricity—two topics that map directly 
to the two project sets of Program 182. It is expected that this research also will facilitate the process of 
generating ideas that will help shape the content of the new program in 2012.  

Estimated 2012 Program Funding 

$1.8M 

Program Manager 

Bernard Neenan, 865-218-8133, bneenan@epri.com 
 
 

Summary of Projects 

Project Number Project Title Description 

P182.001 Assessment of Rate 
Structure Options 

The development of a rate structure design manual that incorporates 
the concepts, tools, protocols, and experience-based data needed by 
utilities to design rates that achieve predictable and desirable 
outcomes 

P182.002 Linking Wholesale and 
Retail Markets to Achieve 
the Full Benefits of 
Demand Response 

The development of a complete and detailed characterization of how 
demand response influences wholesale and retail electricity markets 
and the creation of a means for quantifying the level and distribution 
of impacts that result from offering demand response as a retail 
choice or as a system resource 

P182.003 Deemed Savings for 
Behavioral Programs 

This project intends to identity and assess the factors for 
consideration in the development of pre-determined or deemed 
saving estimates for behavioral programs, as well as propose a set of 
metrics and performance standards necessary for industry 
acceptance of such estimates. 

P182.004 Characterizing Customer 
Diversity 

Develop approaches for sorting customers according to measurable 
attributes that are associated with energy usage, and provide 
guidance for using these associations as a basis for communicating 
information, incentives, and offers to different customer types  
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P182.001 Assessment of Rate Structure Options (072117) 

Key Research Question 

A wide assortment of alternative structures is available to price electricity. The relative effectiveness of many 
alternative pricing structures in achieving specific goals (for example, efficiency, fairness, load shifting, 
conservations, and societal goals) has not been clearly and concisely defined. This is especially true of dynamic 
pricing and demand response structures that have rather narrowly constructed objectives, the attainment of 
which has not been thoroughly or unequivocally established. Utilities often are faced with needing to achieve a 
specified goal, or set of goals, without a way to determine what price structures are best suited to accomplish 
the desired result or a good understanding of the revenue implications of migrating customers from one rate 
structure to another.  
 
Moreover, how customers respond to price structures is not well established, especially for dynamic pricing and 
demand response structures that are receiving more attention because they can address particular and vexing 
market imbalance situations.  
 
EPRI intends to develop the concepts, tools, protocols, and experience-based data needed by utilities to design 
rates that achieve predictable and desirable outcomes. The result will be a rate structure design manual that 
combines conceptual guidance from the disciplines of finance and economics with real-world experience about 
how customers respond to rate structures.  

Approach 

 Conceptual foundation: EPRI will use and expand upon the rate structure framework development 
undertaken in previous EPRI research (P170). That framework provides a comparison of how the higher-
order classes of rate structures achieve various and often competing goals.  

 Comparative framework: This project will develop a more detailed characterization of the expected 
impacts of alternative rate structures that can support designing rates for all classes of customers, 
applicable to at all levels of the sector (wholesale and retail), in all supply circumstances (short-run 
expediency and long-run sustainability).  

 Design tools and protocols: Develop analytical methods and protocols for their application to specific rate 
structure design objectives that allow the designer to construct one or several rate structures, among 
other things. 

Impact 

 A comprehensive design tool kit will help utilities implement a pricing structure, or portfolio of pricing 
structures, that are aligned with the goals that drive the initiative, undertake the initiatives with a high 
chance of success, and track achievements regularly and reliably.  

 Through the use of a standardized design process, other utilities gain from the collective knowledge that 
results about what works in rate structures, how well it works, and in what circumstances.  

How to Apply Results 

 Assess and quantify changes to existing rate structures 
 Design and evaluate purpose-specific rate structures, such as low income, economic development, peak 

shaving, and load shifting 
 Quantify the expected benefits from smart-grid –enabled pricing structures  
 Develop and evaluate a portfolio of offerings made available through opt-in or opt-out implementation and 

administration 
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2012 Products 

Product Title & Description 
Planned 

Completion Date 
Product Type 

Rate Structures for Achieving Utility Goals: A Design Manual: A 
comprehensive tool kit to aid utilities in implementing pricing structures that 
align with their specific goals, as well as experienced-based guidelines to 
successfully implement initiatives tracking achievements reliably 

12/31/12 Technical Report 

 

P182.002 Linking Wholesale and Retail Markets to Achieve the Full Benefits of Demand 
Response (072118) 

Key Research Question 

Opportunities for direct customer participation in wholesale electricity markets (capacity, energy, and ancillary 
services) are increasing. This is in part the result of concerns that retail markets are not providing customers 
with enough, or the right, opportunities to realize greater value by making consumption decisions based on the 
prevailing or implicit cost of supply. Demand response is important because it promotes the efficient utilization of 
societal resources. However, wholesale programs may be substitutes for, and instead of complements to, retail 
programs because the value propositions are not properly aligned. That may lead to demand response service 
and programs being limited to what serves the wholesale market’s needs. The interface between wholesale and 
retail electric market operations is of critical importance, but has been given only limited research attention. 
Realizing the full advantages of demand response requires characterizing that interface, identifying seams that 
disrupt the flow of efficient pricing or other load-influencing signals back and forth, and then devising programs 
and service that define an efficient interface.  
 
The objectives of this project are to develop a complete and detailed characterization of how demand response 
influences wholesale and retail electricity markets and a means for quantifying the level and distribution of 
impacts that result from offering demand response as a retail choice or as a system resource.  
 
New learnings will include the establishment of the direct and indirect linkages between changes in electricity 
usage by customers, regardless of how they are induced, and the performance of the electricity sector. Metrics 
to measure the level and distribution of net benefits from demand response that takes into account how it was 
induced also will be included.  

Approach 

 Develop a complete and detailed characterization of how demand response influences wholesale and 
retail electricity markets 

 Construct the means for quantifying the level and distribution of relative benefits that can be expected to 
result from the implementation of wholesale and retail programs 

Impact 

 A framework for designing wholesale and retail markets to foster the optimal demand response  
 Objective quantification of the value of demand response  
 Demand response forecasting tools  
 Design tools to support the development and implementation of demand response programs and pricing 

structures 

How to Apply Results 

 Utilities can design more effective and customer-accepted rate structures. 
 Wholesale markets will be able to anticipate and account for retail demand response to realize the 

benefits in system dispatch. 
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2012 Products 

Product Title & Description 
Planned 

Completion Date 
Product Type 

Impacts of Demand Response on Wholesale and Retail Markets: A detailed 
characterization of how demand response influences wholesale and retail 
electricity markets and a methodology for quantifying the level and distribution 
of benefits from demand response 

12/31/12 Technical Report 

 

P182.003 Deemed Savings for Behavioral Programs (072119) 

Key Research Question 

For several technology- and device-oriented energy efficiency programs, industry-accepted deemed savings 
values (or algorithms) have been adopted to calculate expected overall program savings under a wide range of 
circumstances.  
 
Most behavioral programs, defined as those efforts to influence retail customers with respect to how they use 
electricity, have not matured to the level of enjoying such deemed savings values. Moreover, program impacts 
depend entirely on human behavior, which can vary and may not necessarily be fixed for any specified duration. 
Pilot test results indicate that behavioral interventions can induce changes in consumption behavior among 
residential customers. But research into behavioral strategies is just now reaching the formative stage, and the 
persistence of those consumption patterns and levels has not been demonstrated completely.  
 
The objectives of this project are to establish and propose the metrics and performance standards necessary for 
the industry to accept pre-determined or deemed consumer electricity use changes attributable to behavioral 
programs.  
 
New learnings are expected to include a comprehensive understanding of how customers associate value, 
financial or otherwise, to electric services, as well as understanding behavioral models and derivative 
mechanisms that establish a measurable relationship between program inducements and behavioral responses 
over time.  

Approach 

 This project will identify the concept of deemed savings estimates, which are generally accepted for 
specific technology-based energy efficiency programs, to ascertain what elements are transferrable and 
what aspects must be developed. 

 This will involve developing a definition for deemed savings as it would relate to different types of 
behavioral programs. This would be done by identifying the opportunities and limitations to such an 
approach, and, if appropriate, highlighting the empirical research that would need to take place to 
overcome the limitations. 

Impact 

 Deemed savings metrics for behavioral programs may save utilities time and money in constructing and 
assessing alternative program initiatives. 

 May facilitate the use of behavioral programs as a new wellspring of energy savings to achieve utility 
savings goals. 
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How to Apply Results 

 Refine and revise energy efficiency program designs to consider behavioral programs as complements to 
device efficiency measures 

 Incorporate the methods and metrics developed into utility resource planning processes to broaden the 
options available to provide reliable and affordable electricity 

 Merge the findings with those that flow from the research to characterize how customers respond to 
alternative pricing structures 

2012 Products 

Product Title & Description 
Planned 

Completion Date 
Product Type 

Deemed Savings for Behavioral Programs: Considerations and 
Requirements for Industry Acceptance: A detailed analysis of what would be 
necessary to move towards the usage of deemed savings estimates for 
behavioral programs and the challenges and opportunities associated with such 
an approach  

12/31/12 Technical Report 

 

P182.004 Characterizing Customer Diversity (072122) 

Key Research Question 

Many smart grid investments enable, but do not obligate, customers to use electricity differently. There exists 
the opportunity for customers to be involved in new ways for prospective benefits to be realized. But utility 
customers vary with respect to their needs and preferences and, as such, utilities are seeking to understand 
how different elements of their customer base respond to different technology and program offerings.  
 
The objectives of this project are to develop methods for sorting customers according to measurable attributes 
(for example, volunteer/participation rate, purchase behavior, information content preferences, and 
demographics) that are associated with energy usage. These associations, which are sometimes called 
segments or communities of interest, provide a foundation for the effective conveyance of information, 
incentives, and offers with various groups of customers.  
 
This project will provide new insights on differences among customer groups in how information and incentives 
are processed, interpreted, and acted upon.  

Approach 

 Review methods for building association from a variety of behavioral disciplines, such as psychology, 
sociology, economics, statistics, and others 

 Synthesize evidence of customer response variation in a range of categories including the following: 
 Information content and aesthetics: how do different people understand and value information about 

their electricity usage 
 Uptake rates for different energy efficiency and demand response programs 
 Purchase behavior of different energy efficiency technologies 

 Review commercially available customer segmentation tools, and categorize them according to the 
grouping association premise they are based on  

 Identify opportunities for using interval meter and appliance-level data to characterize and understand 
customer variation, and propose ways for how these data might be used in conjunction with other 
targeting methods 
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Impact 

 Building robust and reliable customer groupings and associations  
 Reduce the cost and improve the effectiveness of information and message delivery activities 
 Conduct target marketing and promotion to achieve distinct objectives such as energy efficiency measure 

adoption and demand response participation 

How to Apply Results 

 Educate staff on what factors serve as key distinctions in communicating with customers 
 Employ learnings and specific methods to customer communications initiatives  
 Consider diversifying service offerings to meet customer wants and needs 

2012 Products 

Product Title & Description 
Planned 

Completion Date 
Product Type 

To Each His or Her Own: Approaches for Distinguishing Electric Utility 
Customer Differences: Approaches for sorting customers according to 
measurable attributes that are associated with energy usage and for providing 
guidance for applying such methods to target customers for better achieving 
savings and satisfaction goals 

12/31/12 Technical Report 
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Supplemental Projects 

Application of Rate Structure Design (072125) 

Background, Objectives, and New Learnings 

Under the base program, EPRI will develop protocols and tools for matching rate structures with utility and the 
society's objectives and test them with sample data. Their value will be determined ultimately by how well they 
perform in realistic circumstances. This supplemental will involve cases studies undertaken with utilities to 
demonstrate how the tools work in applications that approximate how utilities design, test the efficiency of, and 
select rate structures for implementation.  
 
Demonstrating the applications of the design protocols and tools under realistic circumstances will expose any 
conceptual shortcomings so that they may be remedied; show how they interface with utility data systems and 
existing rate design tools and practices; and build confidence and acceptance in their use as a result of case 
study documentation. Such demonstrations are a necessary precursor to the use of the tools and protocols in 
practice for commercial and regulatory purposes, which in turn is a stepping stone to wide-scale acceptance of 
the characterization of rate structures. Utilities, regulators, and customers will benefit equally from standardized, 
credible, and robust characterizations of the impact of alternative rate structures that accelerate the 
diversification and modernization of electricity services.  

Project Approach and Summary 

EPRI will help utilities apply the rate structure framework and design tools to their specific market and customer 
circumstances to demonstrate how the methods are applied and provide experience in the use of the design 
tools. Applications can be tailored to focus on a specific rate structure for general applications, exploring the 
differences in impacts for a family of rate structures with common elements, developing a portfolio of rate 
options, or other utility areas of research interest.  

Benefits 

 The design protocols will ensure that utilities implement a pricing structure or structures that are align with 
the goals that drive the initiative, undertake the initiative with a high chance of success, and provide for a 
plan to track achievement of goals regularly and reliably.  

 Utilities and the public gain from the collective knowledge the findings provide on relationship between 
rate structures and consumer behavior. 
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Consumer Survey Development and Application (072126) 

Background, Objectives, and New Learnings 

A key element of understanding customers is to develop channels for collecting information directly from them. 
Typically, utilities develop survey instruments individually to collect data associated with relatively tightly 
circumscribed areas of interest, using techniques that serve the immediate need but do not always conform to 
protocols and scientific methods that make the data useful for other purposes by the utility, or for similar 
purposes by others. This can result in redundant activities that produce data that cannot be generalized. A 
coordinated effort to develop multi-purpose survey instruments and associated analytical tools will speed up the 
acquisition of robust data sets required to characterize electricity customers and provide retail products and 
services that fill explicit demands while improving the efficiency of the electricity sector.  
 
The objective of this project is to develop consumer preference survey guidelines and survey instrument 
templates to assess customer perceptions of technologies and/or utility program offerings, tailor the instruments 
for specific utility circumstances (for example, to assess perceptions of utility-specific technologies or program 
offerings), and field the surveys across one or multiple utility jurisdictions.  
 
This project will provide new insights into customer preferences regarding technology/program offerings in 
specific jurisdictions, as well as the ability to look for trends and variations across jurisdictions.  

Project Approach and Summary 

EPRI will work with participating utilities to apply the survey guidelines and adapt the instruments to the specific 
technology/program offering, as well as develop utility-specific sections to gain insights where appropriate.  
Other utilities can sign on to the project at later times as appropriate.  Each utility will field the survey in their 
jurisdiction, and EPRI will perform both utility-specific and pooled results analyses. 

Benefits 

 Survey development at a lower cost through the collaborative research process. 
 The public will benefit by being able to pool survey data to create a rich and robust research database 

that may support a wide variety of research into characterizing customer needs and preferences. 
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