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2014 Research Results — Electric Service
Plan/Behavioral Program Evidence

* The purpose of the Electric Service Plan/Behavioral Program Evidence Review
project is to synthesize the growing body of research undertaken to establish
the impacts of electric service plans and behavioral programs, specifically
pricing structures, feedback, and enabling technologies.

* Begun in 2011, the project has delivered reports that serve as a comprehensive
reference program designers can use to evaluate how well these programs and
elements might work in their markets with their customers.

» To effectively communicate the readiness research results, EPRI is conducting
a series of webcasts focused on important design elements as identified by
P182 Members. In 2014, that focus is on three topics:

1. Opt-in vs. Opt-out: Impact Implications for Full Service Territory
2. Peak-time Rebates vs. Critical Peak Pricing: Which is Better?

3. Customer (Program Participant) Acquisition and Retention Costs
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Presenter
Presentation Notes
EPRI Program 182 Understanding Electric Utility Customers issued a comprehensive research readiness report in 2012 (EPRI 1023562) and will issue an update in 2014. The purpose is to synthesize the growing body of research undertaken to establish the impacts of electric service plans and behavioral programs, specifically pricing structures, feedback, and enabling technologies. 
Many of the recent contributions come from the American Recovery and Reinvestment Act (ARRA) which funded Consumer Behavior Studies and  related initiatives that inspired a large, coordinated behavioral research effort. 
The EPRI readiness review focuses the findings of quality research trials to improve our understanding of the three stages of customer behavior:   participation, performance, and persistence. 
The EPRI reports serve as a comprehensive reference that program designers can use to evaluate for themselves the evidence supporting how well various behavioral change mechanisms work, and provide data and analyses to support the evaluation of how well they might work in their markets, with their customers.  
The readiness research reveals the key and common design elements that determine how a behavioral mechanism work, in particular the relative performance of alternative mechanisms intended to achieve the same basic change in electricity demand. 
To effectively communicate the readiness research, EPRI is conducting a series of webcasts that are focused on the most important of these design elements, as identified by P182 Members. 




Objectives of This Webcast

e Summarize what we know about how the recruitment
approach can affect the success of offering optional
energy service plans (ESPs)

— Opt-in — where customers choose to participate

— Opt-out — where customers choose not to participate in a
default program

 Measures of success can include:
— The number of customers who participate in the ESP
—The load impacts of the program

— The relative costs and benefits of the different
recruitment approaches


Presenter
Presentation Notes
Today’s discussion is on the relative effectiveness of two different ESP recruitment strategies. 
Opt-in refers to recruiting customer to participate in a new or alternative ESP. Customers opt in by enrolling in the program. Those that decline the offer stay on the standard ESP, the default program. 
The frame of reference is that many customers, especially residential customers, have no choice in how they buy electricity. They are served under the only ESP available; a rate, for example, that is designed under a variety of guidelines to be applicable (as well as fair, equitable, non-discriminatory, etc.) to all residential customers. 
Utilities are seeking to diversify ESP offerings to attract customers through incentives to modify when and how they use electricity. If ESPs are offered as an optional alternative, the utility must recruit customer to enroll, to opt in.  
Opt-out:  Some argue that because achieving changes in electricity demand benefits all customers, ESPs that incentivize such changes should be made the default rate.  In this case, for example, if the default is a time-of-use rate, customers are automatically enrolled, unless they prefer an alternative, for which they must opt out of the program. 
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Discussion



Context: The Three Ps of Customer Response to Electric
Service Plans (Pricing, Feedback, or Control Technology Programs)

Participation: If we offer an electric
service plan (ESP), who will participate
and for how long?

|

Performance: Once in the ESP, how will
customers respond, and will their
response persist over time?

N

Persistence: Will customers who v
participate in an ESP continue over time?
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Presenter
Presentation Notes
Today’s presentation is directed primarily to the first P for measuring program success, participation, and also to the second P, performance.

The third P, persistence, is also needed to develop a complete picture of a program’s effectiveness, but because we don’t have much data on persistence, this is not the primary focus of today’s presentation.


What are the benefits of improving our
understanding of customers’ choices?

e Improve customer participation by
— Offering programs that will appeal to more customers

— Designing better marketing and support materials that will
appeal to customers who can and intend to respond to the
Inducements the ESP offers

* Improve customer response to programs, which will
help reduce supply costs and environmental emissions

e Improve customer satisfaction overall

— Higher customer satisfaction ratings can improve utility
financial ratings, which affect the cost of capital

— More satisfied customers can help improve public and
regulatory relations

=2l
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Presentation Notes
Before we can influence consumer behavior, we first have to be able to characterize that behavior sufficiently so that we can reliably quantify the cause and effect relationship. The change in demand that is induced by the change in price is measured by the price elasticity of demand. 
Bound up in that price elasticity equation is how the customer perceives and reacts to the mechanism, what the customer expects to gain by participating, and the satisfaction that participation brings. 


Il. Economic Theory and the Assumption
of Rationality


Presenter
Presentation Notes
We start with an overview of economic theory and the assumption of rationality because it forms the foundation for our approach to modeling customer response to relative prices.


Economic Rationality

* Economists define rationality as the consumer (or business)
making decisions to further its own interests

 Built on three fundamental behavioral premises

— Insatiability — more is always preferred to less

— Declining marginal utility — at some point, more adds less to total utility
(satisfaction, well-being)

— Transitivity — If A is preferred to B, and B is preferred to C, then A is preferred
to C
» Together these axioms provide a foundation for utility theory of

well-defined preferences from which product demand can be
derived. The fundamental relationship between price and
guantity:

— Product demand is downward sloping, all other things equal

— Demand is continuous in price and quantity (ensures declining marginal utility)

— Price elasticity serves as a convenient and robust way to characterize price
response
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Presentation Notes
These generalizations about how consumers derive value or utility (satisfaction, well-being) from the consumption of goods and services purchased from a limited set of resources underpin the concept of the demand for goods and service, measured in price and quantity space. 
A demand curve simplifies estimating how price affects consumption by showing how a price change affects the consumption of a good (summarized by own-price elasticity of demand) and how the prices of other goods and services affects that good’s consumption (the cross-price elasticity of demand).  
The electricity sector relies on estimates of electricity demand to predict how rate changes affect usage, and how the price of other energy sources affects that demand. In its simplest form, price effects are conditional; they assume that all other factors that affect electricity use are constant, including tastes, preferences, availability of substitutes, and influences like advertising, moral suasion, and cultural trends. 
Demand theory accounts for these factors as shifts in the demand curve; the price/quantity relationships are altered by these factors, but once stabilized, the price elasticities are again effective measures. 


What if these assumptions about utility aren’t

correct?

« Status quo bias — any
movement from the current
position (baseline) is
perceived as a loss

o Utility function is not
continuous, but kinked* at the
point of status quo

* Hence, marginal changes
assuming a continuous
function will be erroneous

e Conventional demand
modeling will predict changes
In demand based on relative
prices that is not realized

« Consumers overestimate
the cost of outages and
might require large rate
discounts for accepting
only slightly lower service
reliability

« Consumers might devalue
a CPP offer that was
asymmetrically revenue
neutral (i.e., there are
opportunities to gain but
participants can’t lose)

*A kinked function has a discontinuity in the function
=PI | research msrirure
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Presentation Notes
Several researchers have demonstrated using thought experiments and field tests that basic tenets of utility theory are not always followed by consumers.  
Example of Status Quo Bias: Survey of California Electric Power Consumers re: trade-offs between reliability and rates*
Consumers were put into two groups, one with much more reliable service than the other. Each group was asked to state a preference among six combinations of reliability and rates, with one of the combinations designated as the status quo. 
A strong bias to the status quo was observed in both groups.
In the high-reliability group:
60.2 % chose the status quo
Only 5.7% percent chose the low-reliability low-cost option
In the low reliability group:
58.3% chose the status quo
Only 5.8% chose the high-reliability option.

*Raymond Hartman, Chi-Keung Woo. (1991) “Consumer Rationality and the Status Quo,” Quarterly Journal of Economics. Vol. 106: 141-162. 




lIl. What Does the Literature Tell Us?
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Presenter
Presentation Notes
The literature on how customers make decisions is vast, it ranges from the academically rigorous, to the just plain fun. It is written by professionals in a number of disciplines, including economists, psychologists and other social sciences. And the literature extends well beyond choices about electricity programs. But there are several concepts that apply directly to what we are considering here.
We selected four treatises that challenge the assumptions underlying utility theory and propose that the demand for goods derived from it will provide erroneous predictions about consumer behavior. 
These exceptions are specific to consumer demand, the demand for final goods and service. How businesses make production decisions is defined by economists as the pursuit of profits, and has had its own assault, most notably by Karl Marx but not for its efficacy as much as for the inequalities it engenders. The discussion herein focuses on how consumers make purchase decisions. 



Literature addresses two different types of
decisions

1. Decisions that must be made in split seconds, when time for
deliberate analysis simply isn’t available
a. An airline pilot trying to stop a plane from crashing

b. Quarterbacks trying to figure out within fractions of seconds who to
throw the ball to

c. Auctions and ticket scalping

2. Decisions that could be improved by the use of conscious,
deliberate thought (and which typically have sufficient time to
allow for it.) Examples:

Buying a house or car

Where to live or go to college

Who to marry, or whether to have children

How to invest in a 401k program

Whether to participate in an electric service plan -- pricing, feedback
or control technology program

© oo o
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Presenter
Presentation Notes
Economic theory, from its generalized characterization of utility produces a logical scheme of cause and effect relationships that can be made explicit as mathematic formulae defined in observable real-world terms. From the theory, empirical analogues can be constructed and tested using market transactions - actual consumer decisions.   
Some other behavioral sciences rely on logical constructions about behavior derived from observations of choices people actually made.  
These observations are motivated by and organized around fundamental assumptions of human behavior, further generalized to produce useful rules about causes and effects. 
The literature under review produces these two important generalities about the nature of decisions that results in an important distinction. 


®

1. Decisions that must be made in split seconds

* “blink, The Power of Thinking without Thinking”*

— “when should we trust our instincts and when should we apply conscious
deliberate thought?”

— Concepts of “thin slicing — the ability of our unconscious to find patterns in
situations and behavior based on very little slices of experience” (p. 23)

— “It involves people making very sophisticated decisions on the spur of the
moment, without the benefit of any kind of script or plot.”

— Also has a downside — when what we see (the color of someone’s skin, sex,
gender or age) does not aid in understanding. It can affect decisions
adversely, due to preconditioned bias.

* “How We Decide” **
— Argues that human beings are not always rational

— Too many situations do not allow time for deliberate, conscious thought.

*Malcolm Gladwell, blink, The Power of Thinking without Thinking, Little, Brown and Company, New York, New York, 2005.
**Jonathan Lehrer, How We Decide, Houghton Mifflin Harcourt, Boston, MA, 2009.
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Presenter
Presentation Notes
 “blink, The Power of Thinking without Thinking” by Malcolm Gladwell explores numerous examples of how people make decisions in split seconds – so quickly that the conscious mind can’t possibly be controlling things. 
Gladwell explores the question of “when should we trust our instincts and when should we apply conscious deliberate thought?” Explores the adaptive unconscious, instantaneous impressions, “gut reactions” 
He talks about “thin slicing – the ability of our unconscious to find patterns in situations and behavior based on very little slices of experience” (p. 23) “It involves people making very sophisticated decisions on the spur of the moment, without the benefit of any kind of script or plot.” (p. 113) It’s a fun read, full of interesting anecdotes.
“How We Decide” by Jonah Lehrer. Also an extremely entertaining book. He argues that the assumption that human beings are always rational is not true. There are too many examples of situations where there is no time for deliberate, conscious thought. 
Airline pilots trying to stop a plane from crashing, 
Quarterbacks trying to figure out within fractions of seconds where to throw the ball
Goalies having to decide which way to jump to block a penalty kick before the kick is made






®

2. Decisions that involve conscious, deliberate
thought (1)
 Nudge*

— Most economics textbooks assume that humans are perfectly
rational

— Real people rarely fit this model

— Real people would benefit from having certain nudges,
framing choices that would encourage better decisions for
themselves. Examples:

» Setting default values for investments in a 401k plan
* Display food in school cafeterias to encourage better food choices
* Ways to increase enrollment on organ donor programs

— The authors advocate for paternalistic libertarianism —
nudging only when consequences are fraught, but always
allowing people to make the ultimate decision

*Richard H. Thaler and Cass R. Sunstein, Nudge, Improving Decisions About Health,
Wealth and Happiness, Yale University Press, New Haven and London, 2008 =P | e rowsr
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Presentation Notes
Nudge: pp. 6-7
Most economics textbooks assume homo economicus* can:
Think like Albert Einstein
Store as much memory as IBM’s Big Blue
Exercise the willpower of Mahatma Gandhi
Real people:
Have trouble with long division without a calculator
Sometimes forget their spouse’s birthdays
Have a hangover on New Year’s Day
Nudge is concerned about how people make decisions, but it also explores circumstances under which we should nudge people into making decisions that are good for them. (NOTE: judgment is required to define what is best.)
* Homo economicus, or economic human, is the concept in many economic theories of humans as rational and narrowly self-interested actors who have the ability to make judgments toward their subjectively defined ends. Using these rational assessments, homo economicus attempts to maximize utility as a consumer and economic profit as a producer. (Rittenberg and Trigarthen. Principles of Microeconomics: Chapter 6. pp. 2 [1] Accessed June 20, 2012)


»
2. Decisions that involve conscious, deliberate

thought (2)

e Choices, Values and Frames

— Explores the reasons why the conventional notions of rational
choice don’t always apply

— Describes research that has been done to identify why
behavior varies under different circumstances, and suggests
modifications to rational choice models

— Describes risk aversion and decision making under
uncertainty

— Loss aversion: losing something is weighted more than
getting the same thing

« Example: the owner of a bottle of wine would not sell it for $200,
but was unwilling to buy another one for $100

Daniel Kahneman and Amos Tversky, Editors, Choices, Values and Frames, Russell Sage
Foundation, Cambridge University Press, New York, 2000 (10t printing 2009).
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Presenter
Presentation Notes
“Choices, Values and Frames,” edited by Daniel Kahneman and Tversky, both psychologists, is an edited volume of 42 papers by different authors and is a good basic reference on customer decision making
The authors were among the first to suggest that observed choice behavior was inconsistent with economist's notion of utility.  They construct a set of compelling examples and draw inferences about how estimates of behavior based on traditional price/quantity relationship can produce erroneous conclusions. 
Their exception is to how economists' portray consumption decision making under uncertainty. 
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Insights from the Literature

* Losses loom larger than gains
— Many customers are risk averse

— They undertake a mental accounting when making choices
that highly value the status quo when other outcomes are
uncertain

— Policies like first-year bill protection can decrease risk and
Increase enrollment

— Feedback and/or technology can provide more customer
control

« How we frame choices affects decisions
— People have a strong tendency to choose the status quo

— Making the preferred alternative the default option will
Increase participation
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Presenter
Presentation Notes
The basic premise is that when faced with uncertain outcomes, consumers will choose to maintain the current consumption (or asset holding) position over electing to give it up, even when the new position would result in an uncertain, but probabilistically advantageous, outcome. 
Economic theory suggests that consumers are motivated by self interest and that taking a risk-neutral position in uncertain outcomes will result in the maximum utility. 
One example: a person must decide whether to stay with the current job and salary it provides, or to accept a new position with a lower salary but higher bonus potential. 
As long as the expected value of the bonus exceeds the current income level, the new job is seen as better and is chosen, as long as the probability-weighted outcome is above zero. 
Assume the current salary is $40,000, and the new job pays $30,000 base salary but has a 50% change of a bonus of $24,000 (also, the bonus is affected by some factors outside of the control of the individual). 
The expected (probability weighted) bonus is (0.5) x $24,000 = $12,000 so the expected salary is: $30,000 base + $12,000 bonus = $42,000, an expected gain of $2,000. The rational economic person would take the new job. 
But, an individual who is loss averse might not, because he weighs losses higher than gains. 



Prospect Theory — Four-fold Pattern of Risk
Attitudes

Overweighting of Small Probabilities. Non-linear shape of the value
function can be generalized as four types of outcomes

Example Gains Losses

95% chance to win 95% chance to lose
Hiah probabilit $.10,OOOI. Fear of $10,000. Hope to avoid
(C%rtgint y disappointment., loss. RISK SEEKING.

- y RISK AVERSE. @) | Reject favorable

Effect) Accept unfavorable settlement.

settlement.

N 5% chance to win 5% chance to lose

Low Probability | $10,000. Hope of $10,000. Fear of large
(Possibility large gain. RISK (C )| loss. RISK AVERSE..
Effect) SEEKING. Reject Accept unfavorable

favorable settlement. | settlement.
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Presentation Notes
The original derivation of expected utility theory (Decision under Risk, Bernoulli) anticipated loss aversion as a possibility and the disruption of underlying utility function. 
Kahneman et al. devised a more robust characterization of the types of exceptions that might arise, based on the observational experiments they conducted over several decades. They make a two-way distinction about the outcome (a gain or a loss) and its likelihood (high or low probability), illustrated by the graphic. These are formulated as settlements in a dispute, but are representative of any risky outcome. 
Cell A. Risk Averse – the fear of a large negative outcome with a very low likelihood (5%) results in settling for less than the expected value of the outcome, which is 0.95 times $10,000, or $9,500. For example, settling for $8,000 is risk averse because it is below $9,500.  The degree of risk is the divergence of the settlement from the expected value.  
Cell B. Risk Seeking – willing to take a risk against a lower certain loss outcome. Expected outcome is -$9,500, but consumer rejects that hoping for a low likelihood, more favorable  outcome. 
Cell C. Risk Seeking – but in this case the hope for a large gain causes rejection of outcome with a higher expected value. Won’t settle for $500, the expected value, wants something greater, is expecting to avoid the probabilistic outcome
Cell D. Risk Averse – won’t settle for paying $500, the expected value, hoping instead for the unlikely home run (no payment at all). 
This categorical representation has appeal because it describes observed court room behavior that is at odds with expected decisions made on expected values, the certain equivalent.
But how do you predict how an individual will act in any given situation, unless she has adopted a single response to all situations? It seem unlikely that people so narrowly judge the wide range of uncertain outcomes they encounter. 
Many observational-based behavioral theories can be illustrated by examples, but lack a foundation to support generalization.  



Prospect Theory

« Kahneman and Tversky’s heuristic theory of consumption
behavior under uncertainty

 Under uncertain outcomes, but where the outcomes are known
— Consumer’s utility is not linear (continuously differentiable)

— Value is defined in terms of gains and losses (rather than total
utility)

 This might influence choices for dynamic ESPs
— Even if the distribution of prices is known and expected to be
below the tariff rate
— Customers might turn down a real time pricing rate

— But would they might accept a CPP that is revenue neutral to
the base rate
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Presentation Notes
Customers might turn down a real time pricing rate because the prices change every hour, so the risk of having a negative outcome might be perceived as too great. A rate like CPP that limits the number of events per year and defines the prices in advance is lower risk is likely to appeal to more customers.


®
Kinked Value Function Distorts Losses

Relative to Gains

Value / \
(Utility) Linear Value Curve
F\a/afluation F(outcome) Atany point in the value function
epeori‘irt‘ce S F(outcome), the value of a gain
/' or loss of any size is the same

4 N

Gains from the reference point
are not symmetric. For the

same gain or loss, the loss is
more heavily weighed. This is a
non-rational or cognitive
\characterization of preferences/

Kinked Value Curve

Losses Gains
Value
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Presentation Notes
This slide provides another portrayal of risk aversion. 
A “kinked” value function has a discontinuity in the function
The graphic provides a way to associate gains or losses (the x axis) with the value (the y axis) or utility a consumer ascribes to them. 
A straight line like the dotted one associates the same marginal value (the slope of the line) to gains and losses.  
The solid line is kinked at the origin (zero value), indicating that it has a different marginal value (lower slope) to the right for gains and it a higher marginal value for losses) 


V. Evidence from Selected Field Trials
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Selected Field Trials: References

Trials Reviewed By EPRI (1023562 and 1025856)

» (Baltimore Gas and Electric (BG&E) Smart Energy Pricing Pilot (Baltimore, MD; summer
2008)

 California Statewide Pricing Pilot (CA-SPP) (Statewide; July 2003-Dec. 2004)

» Connecticut Light & Power (CL&P) Plan-It Wise Energy Pilot (Connecticut; June 1 - Aug.
31 2009)

» ComEd Customer Application Program (CAP) (Chicago, IL; June 2010-May 2011)

e Oklahoma Gas & Electric (OG&E) Positive Energy Together® pilot (Norman, OK; June 1-
Sept. 30 2010)

» Public Service Electric and Gas (PSE&G) myPower Pricing (New Jersey; summer 2006-
summer 2007)

DOE Smart Grid Investment Grant (SGIG) Consumer Behavior Studies
» FirstEnergy’s Consumer Behavior Study: Preliminary Evaluation for the Summer 2012

« Marblehead Municipal Light Department, ENERGYSENSE CPP Pilot, Final Evaluation
Report (Summers 2011, 2012)

« Sacramento Municipal Utility District (SMUD) Smart Pricing Option Pilot, Interim Load
Impact Evaluation (June 2012-Sept. 2013)
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Presentation Notes
EPRI 1023562, available to EPRI P182 members, is a comprehensive review of each report and a synthesis of the reports that interprets how they collectively contributed to our understanding, i.e., what we know and what we need to know to confidently evaluate pricing, feedback, and enabling technology behavioral change mechanisms.  
EPRI 1025856 provide the synopsis and interpretation of the studies and is available to everyone at no charge. 
The Smart Grid Investment Grant Consumer Behavior Studies which had interim or final reports are included here. They were not available when the previous EPRI synthesis reports were completed. 
A synopsis is also available in: Flaim, T., Neenan, B. Robinson, J. 2013. Pilot Paralysis: Why Dynamic Pricing Remains Over-hyped and Under Achieved. The Electricity Journal. Volume 26, Issue 4. 
The list of report titles is provided here for ease of reference for people who want further information about a particular study report.



Selected Field Trials By Location
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Presenter
Presentation Notes
The map shows the location of the field trials that are reviewed here. Four are clustered in the northeast; two are in the upper Midwest; (OG&E is in Oklahoma) and two are in California.
Regional differences can be important in interpreting results from pilots.


®

Major Design Features of the Selected Field Trials
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Presenter
Presentation Notes
The columns are the studies reviewed. The rows are the design feature of the pilots. A dot indicates the pilot included the feature. 
The red circles highlight that only two studies employed a opt-out strategy. 
ComEd used opt-out exclusively, while SMUD ran both opt-out and opt-in experiments to test the difference in participation rates and load  impacts. 


®

Overview of Utility Markets in the Field Trials

© 2014 Electric

The field trials cover both regulated and deregulated retail
electricity markets.

Both public and investor-owned utilities are included

Customer choices include:

a. The current rate (flat or inclining block rate (IBR))

b. An alternative rate, typically time-differentiated

For the opt-in trials, the default option is the existing
service

Two trials are opt-out: the default rate is the time-
differentiated rate

CI:E' ELECTRIC POWER
-——
RESEARCH INSTITUTE

Power Research Institute, Inc. All rights reserved. 24


Presenter
Presentation Notes
Most of the Northeastern states have competitive retail markets, although for the most part, there is very little competition for residential load. Also, in most states, public power suppliers were not required to provide access to retail customers. (Delaware being one exception, Texas being another.)
Retail markets in California were opened for several years, then closed after the California market meltdown in 2000-2001. They remain closed, except for a small percentage of the load which is allowed to purchase from the market each year. 


®

In most trials, the flat rate is the default rate, and
customers must “opt-in” to the time differentiated rate
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The two opt-out studies had very high retention (participation) rates for the experiment (one year for ComEd, two years for SMUD).
Opt-in recruitment rates vary from 3% to 20%. 



ComEd CAP Program Results*

e High enroliment rates (98%) (i.e. only 2% opt-out rate)
* No treatment-level load reductions (compared to the control group)

 However, a subset of treatment subjects (ranging from 4.8 to 10.2%
of the total participant load) responded to events with load reductions
ranging from -5.6 to -21.8%, consistent with response rates seen in
opt-in treatments

Average Estimated _
Rate Structure Event-Responder R -oad Impacs fqr Il_rggglelfn-nz?’:
Share of Load (%) esponders During P

Event Hours (%) (%)
Critical Peak Pricing 10.2 -21.8 -2.2
DA-Real Time Pricing 8.1 -14.4 -1.2
Flat Rate 4.8 -7.2 -0.3
Inclining Block Rate 5.0 -5.6 -0.3
Peak Time Rebate 8.1 -14.7 -1.2
Time of Use 8.0 -11.3 -0.9

*EPRI 1023562, p. 3-13. erai poweR
== | iison mermure
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ANOVA (analysis of variance) of intent to treat indicated almost no significant treatment effect in any of the 25 different treatments in the field trial. Low acceptance of enabling devices explains why those treatments were not effective at the average level. 
Visual inspection of event days for customers in price treatments show the iconic notched load profile indicative of a change in electricity demand in response to the applicable event price. 
A screening test was run to sort out those that have a profile of that shape. ANOVA and subsequent fixed-effect models, and estimation of demand equations, revealed that 5-10% of price treatment customers responded to high event prices, resulting in load reductions during events of 5.6 to 21.8% 
Note that there are flat rate and IBR (inclining block rate) participants among the responders, who were not subject to any event-specific prices, but nevertheless passed the screening test (whether they responded to an event) and the estimated elasticities were significant. This result is probably a coincidence without any consequence. 


SMUD’s Preliminary Results

» Average peak load reductions for customers in opt-in treatments was
roughly 2X larger than for customers on the opt-out treatments

Average Load Impacts by Treatment
Percent of Reference Load

30% 26%

25% 22% 1

20%
15%

10%

5%

0%

 But if participation rates are 5 time larger for opt-out treatments, won't they still
produce greater overall savings, even if their overall load impacts are only half those
of the opt-in treatments? Maybe. (See next slide)
=PI | research msrirure
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SMUD tested both opt-in and opt-out designs by constructing two experiments that differed only in the way customers were enrolled.  


®

SMUD'’s illustration of potential large scale
Impacts based on preliminary results*

Assume SMUD offered the same CPP rate with an in-home display
(IHD) to 100,000 customers on an opt-in basis and 100,000 on an opt-

out basis. The expected load impacts, assuming the same participation
rates and load impacts observed in the pilot, would be:

Recruitment approach: Opt-in CPP Opt-out CPP
No. of customers offered the rate: 100,000 100,000
Total expected event load reduction (12.6 MV\/\} ( 30.7MVV/
\\ — ~ —
R
AN

Y :
Because of the greater expected number of participants in the
opt-out case, the expected load impacts would be nearly 2.5
|- times larger than the load impacts under an opt-in approach.

*See Stephen S. George, Michael Perry, Elizabeth Hartmann, Christine Hartmann, SMUD Smart Pricing Option Pilot,
Interim Load Impact Evaluation, Prepared for the Sacramento Municipal Utility District, Freeman, Sullivan & Co., San

Francisco, CA, September 19, 2013, p. 67.
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But, what are the costs of the two approaches?  Opt-out requires building metering, data collection and management systems, and billing and customer service systems to handle the entire population.  
If only 20-25% are respondents, would it be more cost-effective to build smaller systems to provide services only for the opt-in customers?
More work is needed to understand the marginal cost of acquiring a responder before the relative costs of the two recruitment approaches can be determined. 


The cause of the differences in load impacts in
the two opt-out field trials is not clear (1)

e Similarities:
— Both studies were rigorous field trials

— Both spent substantial resources on market research in designing

their pilot programs and key interest groups were actively involved in
the design process

e Difference: the SMUD report is an interim report which only reports
load impacts. ComEd CAP report is a final report and includes the
results of detailed demand modeling (including price elasticities)

— Price elasticities (which will be analyzed for SMUD’s final report) control
for price levels and are likely to reduce the differences in impacts
between the two studies.

— In comparing impacts across studies, EPRI* found that load impacts
varied by a factor of 10. Price elasticities varied only by a factor of 2.

*See EPRI 1025856, Nov. 2012, p. 6-5, and Theresa Flaim, Bernie Neenan and Jen Robinson, “Pilot

Paralysis: Why Dynamic Pricing Remains Over-Hyped and Underachieved,” Electricity Journal, May
2013, Vol. 26, Issue 4, p. 18.
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The cause of the differences in load impacts in
the two opt-out field trials is not clear (2)

» Relative prices drive load response and the IBR rate structure complicates
the calculation of relative prices, and perhaps customers’ perception of
savings

— SMUD’s prices* are based on an underlying inclining block rate structure. Usage in each
billing period are charged a higher rate for kWh in excess of 700 kWh, as shown below:

Rate Structure Critical On-Peak Off-peak

Peak <700 kWh| >700 kWh
Standard Pricing NA NA 10¢/kWh | 28¢/kWh
TOU NA 27¢/kWh | 8¢/kWh 25¢/kWh
CPP 75¢/kWh NA 9¢/kWh 26¢/kWh
TOU-CPP 75¢C/kKWh| 27¢/kWh | 7¢/kWh 21¢/kWh

 If a customer shifts load from peak to off-peak under the TOU structure, they
save 19¢/kWh if their consumption is below 700 kWh, but only 2¢/kWh if
cumulative consumption is above 700 kWh.

*Prices shown are for Standard Pricing. Energy Assistance Pricing Rates are lower. See Steve George

et al., op. cit., p. 11. ereie s
EPE' RESEARCH INSTITUTE
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Customers who accepted an IHD (in-home display) offer presumably would be able to tell where their usage was for the month at any given time. But the effect of the IHDs was not found to be statistically significant at the 95% level. See Steve George, et al., op. cit., p. 77. 
The effect of the IBR rate structure on customer response is difficult to parse out at this time. (Perhaps the final report will have survey data that will shed light on this.) 
On the one hand, if customers dislike the steep IBR, it is possible that they would be much happier to switch to a TOU in the hopes that they can save money. 
Alternatively, if they don’t know whether they are consuming more or less than 700 kWh at a point in time, they won’t know what the actual relative prices are (and, therefore, their likely savings if they shift load from peak to off-peak.)


V. Choice Architecture: Issues to Consider

31



The goals should determine the types of
programs to offer

* Promote competition?
e Promote economic efficiency?

* Provide customers with options for managing their energy
use and costs?

* Meet regulatory requirements/mandates?
» Achieve specific resource goals?
— Postpone the need for new capacity?

— Reduce resource costs?


Presenter
Presentation Notes
One size does not fit all goals
Choosing which behavioral mechanism to implement begins by establishing the goals to be achieved and specifying any constraints to achieving the goals.  This includes the possibility of negative customer reactions to being assigned to a rate, for example, through an opt-out approach, even if they can take action to choose an alternative rate structure.  Alternatively, the level of encouragement (e.g., contacting customers many times, broadcast advertising, etc.) required to enroll respondents under an opt-in approach might result in some customer dissatisfaction, even when the choice is theirs. 
The optimal ESP for your company will vary, depending upon what the goals are. Thus, the organizational goals (and constraints) are the place to start in doing an evaluation of alternatives.
One example:
When a number of states restructured their retail electricity markets, an explicit goal was to design market rules that would promote retail competition. With that as a goal, a number of economists advocated that:  
The distribution utility should remain the supplier of last resort.
The commodity price should be determined by the wholesale market price of electricity, adjusted for location and losses.
Why? Customers would be assured of being served, even if they didn’t choose an alternative supplier, and they would have to go to the market to buy different types of hedging.  (This general philosophy was adopted in New York.)



®

The framing of choices affects customer
decisions. How should we use that knowledge?

» Thaler and Sunstein* argue that “nudging” people to make a
particular choice can be quite helpful when:

— Decisions are “fraught” (consequences to customers are
large)

— Nudgers (utilities) have knowledge about who is most likely to
benefit

— Differences in individual preferences are either not important
or can be easily estimated

o Alternatively, if Nudgers are incompetent and if the risk of self-
dealing is high, Nudgers could do more harm than good.

* Do the consequences of choosing or not choosing an ESP
meet the criteria that justify nudging?

Thaler and Sunstein, op. cit., p. 247-248
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Does the decision of whether to join an optional, time-differentiated rate or to accept feedback or enabling technology qualify as fraught? 
Webster’s defines fraught as: causing or having a lot of emotional stress or worry
Thaler and Sunstein seem to have in mind that the decision has to have dire consequences, for example, passing up a decision that cannot be reversed, like not taking advantage of employer-matching 401K contributions of savings starting at a young age, and only realizing the consequences of that decision after reaching retirement age. 
There are demonstrated consequences in terms of squandering scarce societal resources by pricing electricity the way we do when we employ simple flat rates, with no time-differentiation to reflect changing supply costs. 
But, do they warrant conscripting customers to a time-varying rate – especially a rate like real-time pricing (RTP) that has the largest potential benefits to society and for customer savings – making customers choose not to participate?
That choice does not have to be made on a one-time basis.   Making alternatives generally available and regularly promoting them provides customers time to consider the benefits, and after they subscribe, to realize the benefits over many years.  


Framing of choices (2)

* Some people clearly have a tendency to choose the status
guo (called status quo bias or inertia)

— Relatively low acceptance rates in many recent pilots indicates a
preference for the status quo

— However, market research suggests that many customers do have
preferences for alternatives to conventional rates

* One way to increase participation would be to consider
making the preferred alternative the default option

 But would this mean that an opt-out approach will be the
best overall, given the costs of implementing the program?

* With so few opt-out trials, we don’t have a complete picture
of performance and participation. And the assessment must
be multi-dimensional.

ELECTRIC POWER
RESEARCH INSTITUTE
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Opt-in vs. Opt-out — A preliminary assessment
of the conventional wisdom

See next three slides for further explanation of scoring

Performance Metric Opt-in Opt-Out
Participation (program enrollment)

Customer Satisfaction w/Program @

Total Customer Enrollment \7

Marketing/Recruitment Costs @

Program Implementation Costs @

Performance (load response)

Load Response per Participant @

Load Response — Total Program 22 22

= option is generally perceived to be better by this measure of performance
= option is generally perceived to be worse by this measure of performance

CPE' ELECTRIC POWER
-——
RESEARCH INSTITUTE
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  = option is perceived  to be better by this measure of performance
  = option is perceived to be worse by this measure of performance
Scoring is qualitative and offered as a way to start a conversation. We have some field trial data to enlighten our estimates of total customer enrollment by recruitment method. Other data needed include:
Marketing/recruitment costs
Program implementation costs
Scoring will be highly dependent on each utility’s circumstances, regulatory constraints, and their detailed plans for how they would implement the program. Broad generalizations across utilities are not possible at this point in time. 


Notes on the Scoring (1)

* The conceptual scoring on the previous slide is meant to be a
conversation starter, not a definitive assessment. The rationale
for the individual scores Is outlined on the next few slides

 Whether an Opt-in or Opt-out approach is best for your utility’s
circumstances will depend on your goals, as well as an
assessment of the overall response (and the cost of attaining it)

e Some of the individual criteria are conflicting, as illustrated
conceptually in the graphic in the preceding slide.

e Try using this scoring system, but gather responses and the
reasons for them from customers, regulators, and all parts of the
company and look for areas of agreement, as well as areas of
disagreement. Both will contribute to making good decisions
about program implementation

ELECTRIC POWER
RESEARCH INSTITUTE
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Notes on the Scoring (2)

e Customer satisfaction higher for Opt-in — If customers only
participate if they volunteer, the logic is that only those who want
to participate will do so (thus, customer complaints about being
switched involuntarily would not occur). It does not guarantee, of
course, that they will be happy after they are on the program.

Note that Opt-out (or default) service is not the same thing
as mandatory service, where customers are switched to
another service without any recourse. The concept here is that a
particular rate would be defined as the default rate (to which
customers are assigned if they do not choose otherwise). But
that they would have alternatives to the default rate.

 Total enrollment is higher for Opt-out — because of inertia
(customers who are inclined to do nothing will be enrolled on the
option). Therefore, opt-out is given a higher score on this metric.

ELECTRIC POWER
RESEARCH INSTITUTE
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Notes on the Scoring (3)

e Marketing/recruitment costs — higher for opt-in?

» Costs will be highly specific to the types of approaches used,
and potential requirements for educating people upfront, as
well as ongoing support

 They are scored as being higher for opt-in because
customers have to be persuaded to participate, often with
multiple offers and reminders, perhaps with telephone follow-

up

« But, the two large opt-out programs spent substantial sums to
ensure low opt-out rates. Will an opt-out approach ultimately
be cheaper?

CI:E' ELECTRIC POWER
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Notes on the Scoring (4)

 Program implementation costs are shown as higher for opt-
out

* Implementation costs potentially include meters and customer-
specific investments. They could also include investments in a
meter data management system and a new (or enhanced) billing
system

* They are shown to be lower (therefore better for opt-in) assuming
that advanced metering infrastructure (AMI) and smart meters, for
example, are not going to be installed for other reasons.

« But if AMI is ubiquitous or will be installed for other reasons (such
as distribution operations savings), and if the utility is planning to
install a new billing system anyway, then incremental costs in this
category might not be that large a factor.

CI:E' ELECTRIC POWER
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Conclusions and Observations (5)

 Load response per participant is consistently higher in
opt-in programs than for opt-out. In addition, will it be cost-
effective to try to deal with large numbers of non-
responders?

 Load response for the total program — the jury is still
out. We still only have two field trials to compare

e Let the customers speak (and listen) — How customers
will respond to the approach is key — is a dip in overall
satisfaction worth the gains?



Contact Us
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Technical Executive
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Technical Leader/Project Manager
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Senior Program Manager
epetrill@epri.com, (650) 855-8939
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What can we do to make this report of use to you and your utility, or the industry in general?
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The Electric Power Research Institute (EPRI)

The Electric Power Research Institute Inc., (EPRI, www.epri.com) conducts
research and development relating to the generation, delivery and use of
electricity for the benefit of the public. An independent, nonprofit organization,
EPRI brings together its scientists and engineers as well as experts from
academia and industry to help address challenges in electricity, including
reliability, efficiency, affordability, health, safety and the environment. EPRI also
provides technology, policy and economic analyses to drive long-range research
and development planning, and supports research in emerging technologies.
EPRI’'s members represent approximately 90 percent of the electricity generated
and delivered in the United States, and international participation extends to
more than 30 countries. EPRI’s principal offices and laboratories are located in
Palo Alto, Calif.; Charlotte, N.C.: Knoxville, Tenn.; and Lenox, Mass.

Together...Shaping the Future of Electricity
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