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I. INTRODUCTION AND BACKGROUND 1 

A. IDENTIFICATION OF WITNESSES 2 

Q. Would you please state your name and business address? 3 

A. My name is Stephen S. George.  My office address is 101 Montgomery Street, San 4 

Francisco, California. 5 

Q. Dr. George, by whom are you employed and in what capacity? 6 

A. I am employed by Freeman, Sullivan & Co. as a Principal Consultant. 7 

B. PURPOSE OF TESTIMONY  8 

Q. What is the purpose of your testimony? 9 

A. The purpose of my testimony is to present estimates of the potential demand response 10 

(DR) benefits that could be obtained if  Commonwealth Edison Company (ComEd or 11 

Company) is allowed to deploy an Advanced Metering Infrastructure (AMI) and if 12 

ComEd and/or Retail Electricity Suppliers (RESs) use AMI as a platform to offer time-13 

based pricing options to customers.  My testimony presents quantitative estimates of 14 

these demand response benefits. 15 

Q. What are your conclusions? 16 

A. There is substantial evidence that electricity consumers can and will respond to time-17 

based pricing options and will reduce energy use during high-cost periods.  These 18 

reductions in energy use can, in turn, produce benefits to all consumers in the form of 19 

lower generation capacity and energy costs over time.    In this testimony, I have 20 

estimated that the net benefits associated with AMI, based on a peak-time rebate 21 

incentive, could equal $396.8 million. 22 
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C. BACKGROUND AND EXPERIENCE OF WITNESS 23 

Q. Please summarize your educational background and professional experience. 24 

A. I hold a Ph.D. in economics from the University of California__Davis and a B.S. in 25 

economics from Santa Clara University.  I have almost 30 years of experience consulting 26 

to electric and natural gas utilities and regulatory agencies.  Overall, I have 32 years of 27 

experience in the energy field.  My primary areas of expertise include pricing strategy, 28 

demand response market analysis, demand-side management program design and 29 

evaluation, electric utility restructuring, strategic and marketing planning, market 30 

research, and energy demand modeling.   31 

Q. What positions did you hold prior to joining Freeman, Sullivan & Co.? 32 

A. Prior to joining Freeman, Sullivan & Co., I held positions as Vice President of CRA 33 

International and PHB Hagler Bailly, Inc. (formerly Putnum, Hayes & Bartlett, Inc.), 34 

Director of Putnam, Hayes and Bartlett, Inc. and Vice President of XENERGY Inc.  35 

Early in my career, I was an analyst for the California Energy Commission.  Attached to 36 

this testimony as ComEd Ex. 31.01 is my curriculum vitae. 37 

Q. Please address your specific experience in quantifying demand response benefits. 38 

A. In recent years, I have worked extensively on issues associated with electricity pricing 39 

and advanced metering, including the design and evaluation of California’s Statewide 40 

Pricing Pilot (California SPP), the largest pricing experiment ever done in the United 41 

States.  I have developed estimates of the benefits of price-induced demand response for 42 

Pacific Gas & Electric Company (PG&E), San Diego Gas & Electric (SDG&E), Puget 43 

Sound Energy, Xcel Energy (in both Minnesota and Colorado), Rochester Gas & 44 
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Electric, New York State Electric & Gas and Central Maine Power (CMP).  I also have 45 

advised the Government of Victoria, Australia on the benefits and costs of advanced 46 

metering to all customers in Victoria.  I recently submitted testimony before the State of 47 

Maine Public Utilities Commission regarding the demand response benefits of the AMI 48 

plans for CMP. Finally, I recently prepared a report for the Vermont Department of 49 

Public Service estimating the net benefits associated with implementation of AMI and 50 

time-based pricing across all utilities in Vermont. 51 

 52 

Q. Have you previously testified before regulatory commissions? 53 

A. I have testified several times before regulatory commissions across the country, including 54 

the Illinois Commerce Commission (ICC).  Specifically, I have submitted expert 55 

testimony on behalf of:   56 

 ComEd, concerning unbundling of delivery services under Section 16-108 of the 57 

Illinois Public Utilities Act in ICC Docket No. 99-0013;  58 

• Entergy, concerning issues associated with distribution unbundling of metering and 59 

billing services; 60 

• SDG&E, on the demand response benefits associated with time-based pricing in 61 

conjunction with the Company’s AMI application before the California Public 62 

Utilities Commission (CPUC); and 63 

• CMP, on the demand response benefits associated with time-based pricing in 64 

conjunction with the company’s AMI application before the Maine Public Utilities 65 

Commission.   66 
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 67 

II. THE BENEFITS OF AMI RESULTING FROM THE DEMAND RESPONSE 68 
OF RESIDENTIAL CUSTOMERS 69 

A. SUMMARY OF ANALYSIS & FINDINGS 70 

Q.   Please  describe the analysis you performed in this case. 71 

A. My analysis is based on an example of a customer-friendly, demand response offering 72 

targeted at residential consumers.  This offering, called a peak time rebate (PTR), is a 73 

pay-for-performance program in which residential customers are paid to reduce demand 74 

on a limited number of high demand days.  It is conceptually similar to what is known as 75 

critical peak pricing (CPP), which raises peak-period prices on high demand days (and 76 

lowers them at other times) in order to induce reductions in demand.   77 

Q. Please summarize your findings. 78 

A. I found that ComEd’s proposed investment in AMI offers the potential to produce very 79 

substantial benefits to both participating and non-participating customers.  AMI provides 80 

a platform through which consumers can be offered a variety of time-based pricing 81 

options that provide incentives for reducing energy use during peak demand periods 82 

when it is very expensive to supply energy.  I estimate that, under reasonable assumptions 83 

about customer participation, a PTR program has the potential to generate gross benefits, 84 

in the form of avoided generation capacity and energy costs, with a present value equal to 85 

$610.2 million over the life of the AMI investment.    86 

Q. What assumptions for meter life underlie your present value analysis? 87 
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A. The present value calculation spans the assumed, 20-year life of each AMI meter.  The 88 

meter deployment schedule underlying this analysis assumes the first meters would be 89 

installed commencing in the fourth quarter of 2008, and full deployment would be 90 

complete by the end of the first quarter of 2014.  As such, the last meter installed is 91 

assumed to “die off” after 2033.  The benefit stream tapers up as meters are deployed in 92 

the early years, and tapers down as the 20-year meter life is reached for each meter at the 93 

back-end of the period.   94 

Q. Please define gross benefits. 95 

A. Gross benefits refer to the overall reduction in costs stemming from the capacity 96 

obligations and energy payments required to meet customer needs in ComEd’s service 97 

territory.  When customers reduce demand during high demand periods, ComEd and 98 

other load serving entities will be able to reduce their capacity payments to the PJM 99 

market.  ComEd and other load serving entities will also pay less for energy purchased 100 

from PJM because wholesale energy costs are also higher during these high demand 101 

periods than at other times.  Therefore, gross benefits refer to the overall reduction in 102 

purchase costs while ignoring the cost of achieving these benefits.  103 

Q. Have you also estimated the costs required to generate these benefits? 104 

A. Yes.  There are two primary cost streams that I have quantified.  The first consists of the 105 

marketing and operations costs associated with generating customer awareness and 106 

notifying customers about the PTR program and about each program event.  I estimate 107 

that these costs would have a present value equal to $48.0 million over the life of the 108 

AMI investment.  Second, I have estimated the incentive payments that would need to be 109 

made to customers who reduce demand during peak periods on high demand days, and 110 
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the lost revenue (in the form of lower distribution charges) associated with reduced 111 

energy use during peak periods that is not offset by higher demand during off-peak 112 

periods.  The incentives and lost revenue total $165.3 million.  If all of the above costs 113 

are subtracted from the DR benefit estimate, the net benefits associated with this PTR 114 

example would equal $396.8 million.    115 

Q. Do these benefits accrue only to participants in the PTR program? 116 

A. The gross and net benefits estimated here are commonly referred to by economists as 117 

societal benefits—they represent a reduction in the share of society’s resources required 118 

to meet the needs of electricity consumers.  The extent to which the benefits accrue to 119 

various consumer groups is largely a regulatory decision.  In this example, the only 120 

benefits that clearly accrue exclusively to participating customers consist of the $165.3 121 

million in incentive payments and lost revenue.  Who pays for these costs, as well as the 122 

marketing costs needed to generate customer awareness, is determined by regulatory 123 

policy.  So too is the distribution of the overall benefits associated with lower capacity 124 

and energy costs.  The ultimate distribution of the benefits between those who participate 125 

in the demand response programs and those who do not  will depend on the regulatory 126 

strategy that is implemented at the time demand response programs and tariffs are 127 

developed.   128 

B. DESCRIPTION OF TIME-BASED PRICING 129 

Q. Please explain the concept of time-based pricing.  130 

A. Time-based pricing is a broad term that includes all pricing options in which the price of 131 

electricity varies across time periods (e.g., hours of the day, rate periods, seasons, etc.).  132 

The concept of prices that vary by time of day is not new in the electricity industry.  133 
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Time-of-use (TOU) pricing dates back at least to the 1970s and became relatively 134 

widespread among large C&I customers following passage of the Public Utility 135 

Regulatory Policies Act (PURPA) in 1978.1  In some states, TOU pricing has been 136 

mandatory for large customers for decades.  Although the concept of time-based pricing 137 

is not new in the electricity industry, what is new is the proliferation of more dynamic 138 

pricing options as opposed to the more traditional “static” pricing that has been 139 

implemented in past decades. 140 

Q. Please explain what you mean by “static” time-based pricing. 141 

A. With static time-varying price options, both prices and the time periods in which each 142 

price is in effect are fixed.  Traditional TOU tariffs are the primary example of a static, 143 

time-varying rate.  With TOU tariffs, the price in each rate period (e.g., peak period, off-144 

peak period, shoulder period) and the hours associated with those rate periods (e.g., noon 145 

to 6 p.m.) do not change except perhaps seasonally and across day types (e.g., weekdays 146 

and weekends), which are also fixed and known. 147 

Q. How does “dynamic” time-based pricing differ from “static” time-based pricing?   148 

A. Dynamic time-based pricing differs from static time-based pricing in that there is some 149 

uncertainty in the magnitude of prices, the time periods in which known prices are in 150 

effect, or both.  A good example of dynamic pricing is the real-time pricing (RTP) 151 

program that is currently offered in ComEd’s service territory.  With RTP, prices vary on 152 

an hourly basis.  Another example of dynamic pricing is a CPP tariff in which there is no 153 

                                                 
1 U.S. Code, Title 16, Chapter 46 http://www.law.cornell.edu/uscode/16/usc_sup_01_16_10_46.html. 
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uncertainty concerning the price levels, but there is uncertainty concerning when certain 154 

prices will be in effect (e.g., peak-period prices on critical days).  For example, with a 155 

CPP tariff, customers would know that on critical peak days, the price would equal 156 

$0.60/kWh, but they would not know when a critical day will occur, typically until the 157 

day prior to the event day. 158 

Q. What type of pricing programs can AMI support? 159 

A. AMI can support virtually any type of pricing strategy, including the full gamut of time-160 

based pricing options, which range from static TOU rates to more dynamic approaches 161 

such as real time pricing (RTP).  Recent applications of time-based pricing can be 162 

categorized into five main types: 163 

1. TOU: a static, time-based pricing option where the same prices are in effect 164 
during specified times during the week or season of the year; 165 

2. CPP: a dynamic pricing option where prices vary on high demand (critical) days 166 
only; 167 

3. PTR: a pay-for-performance offering that pays customers a certain amount for 168 
each kWh not used during peak periods on high demand days;  169 

4. CPP/TOU: time varying prices on both high demand and other weekdays, with 170 
the highest prices occurring on high demand days 171 

5. RTP:  prices that change hourly in response to market conditions. 172 

C. EVIDENCE THAT RESIDENTIAL CUSTOMERS RESPOND TO TIME-173 
VARYING PRICES 174 

Q. What evidence is there that residential customers will respond to time-varying 175 

prices? 176 

A. The research on customer responsiveness to time-based prices goes back several decades.  177 

Following passage of PURPA, the United States Department of Energy (U.S. DOE) 178 
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sponsored a number of TOU pricing experiments conducted at utilities throughout the 179 

country.  This research demonstrated unequivocally that residential electricity consumers 180 

will modify their usage patterns in response to time-varying prices.2  More recent 181 

applications of dynamic pricing programs have provided even stronger evidence that 182 

customers can and will respond to such price signals. 183 

Q. What are some of the recent examples demonstrating that customers respond to 184 

time-based pricing? 185 

A. Figure 1 illustrates the findings from a number of recent pricing experiments (all of 186 

which were completed within the last five years) that demonstrate that customers are 187 

willing and able to respond to time varying pricing options.  Theses experiments are: 188 

1. California’s  SPP:  the 13.1 percent reduction in peak-period energy use on 189 
critical days represents the statewide average reduction for a sample of customers 190 
that were on a CPP/TOU rate during the summers of 2003 and 2004.  Reductions 191 
were significantly higher in the inland climate regions where air conditioning 192 
saturation is high, as it is in ComEd’s service territory;3 193 

2. AmerenUE: a pricing experiment done in St. Louis, MO by AmerenUE, which 194 
tested a CPP/TOU rate;4 195 

3. Anaheim PTR:  Customers in this experiment, conducted by Anaheim Public 196 
Utilities (APU), participated in a peak time rebate program in which they were 197 
paid 30 cents/kWh for each kWh reduced during the peak period on high demand 198 
days;5 199 

                                                 
2  See Douglas Caves, Laurits Christensen and Joseph Herriges, Consistency of Residential Customer 

Response in Time-of-Use Electricity Pricing Experiments, JOURNAL OF ECONOMETRICS 16 (1984) at 179-203. 
3 Charles River Associates, Impact Evaluation of the California Statewide Pricing Pilot (March 16, 2005).  
http://www.energy.ca.gov/demandresponse/documents/group3_final_reports/2005-03-24_SPP_FINAL_REP.PDF 
http://www.energy.ca.gov/demandresponse/documents/group3_final_reports/2005-03-24_SPP_APPENDICES.PDF 

 
4 Rick Voytas, AmerenUE Critical Peak Pricing Pilot, Presentation (June 26, 2006) available at  

http://drrc.lbl.gov/pubs/drtown-pricing-voytas.pdf  
5 Frank Wolak, Residential Customer Response to Real-Time Pricing:  The Anaheim Critical-Peak Pricing 

Experiment (May 24, 2006).   
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4. Public Service Electric & Gas Company (PSE&G):  this New Jersey utility tested 200 
a number of different tariff options including the CPP tariff that is depicted in the 201 
figure;6 202 

5. Ottawa Hydro:  this was the first experiment that tested both a CPP tariff and a 203 
PTR on different samples of customers from the same general population.7 204 

Figure 1 205 
Percent Reduction in Peak Period Energy Use8 206 
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 208 
 209 

As indicated from these numerous pricing experiments, the reduction in peak period energy 210 

use is similar across a variety of dynamic rate options and geographic regions.  This research 211 

indicates that the average residential customer will reduce energy use on critical days by an 212 

amount ranging from 11 to 25 percent in response to prices or incentives that are between 213 

four and six times higher than the average price they would have paid under a standard tariff.  214 

                                                 
6 Kevin M. Kimbo, PSE&G’s myPower Program, PLMA 2006 Demand Response Award Nomination 

Forum (March 14, 2007). 
7 IBM Global Business Services, Ontario Energy Board Smart Price Pilot Survey Results, (January 25, 

2007).   
8 The price ratios shown in Figure 1 represent the ratio of price in the peak period under the time-varying 

option (e.g., CPP, PTR) to the average price under the otherwise applicable tariff (e.g., what the customer was 
paying prior to going on the time-varying rate).  For the Ottawa Hydro pilot, the time-varying portion of the rate 
applies only to the generation portion of the bill.  As such, the price ratios in the figure for Ottawa Hydro represent 
just this portion of the electricity price, not the all-in price.   
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Importantly, the similarities in the peak-period reduction in the APU pilot and California’s 215 

SPP, as well as the Ottawa Hydro pilot comparisons of PTR and CPP, suggest that customers 216 

respond similarly to price increases (e.g., a CPP tariff) as they do to incentives paid for peak-217 

period reductions (e.g., a PTR program).  218 

D. HISTORY OF PARTICIPATION FOR RESIDENTIAL CUSTOMERS 219 

Q. What do the results of these programs demonstrate regarding customer 220 

participation? 221 

A. There is widespread evidence indicating that customers who volunteer for such rates are 222 

highly satisfied with their choice and most would not switch back to a standard tariff.  223 

For example, nearly half of all participants in California’s SPP gave a satisfaction rating 224 

of 9 or 10 on a 10-point satisfaction scale, and almost 90 percent reported that they felt 225 

the time-varying rates were fair.9  Furthermore, roughly 65 percent of participants 226 

remained on the CPP tariff one year after the end of the California SPP even though the 227 

participation incentive provided as part of the experiment was discontinued, and they had 228 

to pay a monthly meter charge of between $3 and $5 depending on the utility serving 229 

them.10  In PSE&G’s pilot, 75 to 80 percent of customers said they were satisfied with the 230 

program, and 80 percent said they would recommend the program to a friend or 231 

relative.11  In the Ottawa Hydro pilot, 85 percent of customers enrolled in the CPP tariff 232 

                                                 
9 Momentum Market Intelligence, Statewide Pricing Pilot:  End-of-Pilot Participant Assessment 

(December 2004).    
10 Dean  Schultz and David Lineweber, Real Mass Market Customers React to Real Time-Differentiated 

Rates:  What Choices Do They Make and Why?  16th National Energy Services Conference.  San Diego, CA.  
February 2006. 

11 Kevin M. Kimbo, PSE&G’s myPower Program, PLMA 2006 Demand Response Award Nomination 
Form (March 14, 2007). 
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and 80 percent enrolled in the PTR option said they would recommend the pricing plan to 233 

their friends.12  Overall, roughly 80 percent of customers who were on one of the time-234 

varying pricing plans indicated that they preferred a time-varying rate option to the 235 

standard, two-tier rate that they were on prior to being in the experiment.13   236 

Q. So, based on this evidence, do you predict that a large number of customers will 237 

volunteer for any one of the time-based pricing programs discussed above? 238 

A. It is possible, but that may not necessarily be the outcome.  Even though there is 239 

obviously strong evidence that customers like dynamic pricing once they experience it, 240 

getting customers to try it is challenging.  One might summarize the challenge as, “If you 241 

ask customers if they want to go on a time-varying rate, most will say no.  If you can find 242 

a way to get them on the rate and then ask them if they want to leave, most will say no.”   243 

Detractors of time-varying pricing typically point to the fact that many utilities have 244 

offered traditional TOU tariffs for years but sign-up rates have been extremely low, often 245 

fractions of a percent of the eligible population.  There are exceptions, however.  For 246 

example, the Salt River Project has roughly 20 percent of its residential customer base on 247 

a voluntary TOU rate, and Arizona Public Service has approximately 40 percent of its 248 

residential customers on voluntary TOU rates.  As these examples illustrate, the low 249 

participation rate among residential customers is more likely the result of little or no 250 

customer awareness of the tariffs, not a reflection of what could be achieved with focused 251 

                                                 
12 IBM Global Business Services, Ontario Energy Board Smart Price Pilot Survey Results.  January 25, 

2007 at p. 6.   
13 Id. at p. 10. 
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marketing and customer communications.  In spite of these successful examples, 252 

however, one cannot deny that the marketing challenge is real. 253 

 254 

Q. What is the primary barrier to customer participation? 255 

A. In addition to lack of marketing and customer awareness, market research indicates that 256 

perhaps a key barrier to customer acceptance of time varying rates, and especially 257 

dynamic rates, is the fact that customers are risk averse.14  Specifically, when customers 258 

consider going onto a time-varying tariff, many will focus more on the downside risk of 259 

higher bills if they were to go on the rate but did not change their usage pattern, than they 260 

do on the upside potential of lower bills if they were able to reduce usage during high-261 

priced periods.   262 

Q. Are there ways to address this “downside risk” to encourage customer 263 

participation? 264 

A. Yes, there are a number of approaches to addressing this barrier.  One approach is to offer 265 

first-year bill protection, so that customers can participate risk free until they determine 266 

how their usage pattern and behavioral changes impact their bills.  Another approach is to 267 

eliminate the down-side risk associated with “carrot and stick” CPP tariffs by offering a 268 

“carrot-only” peak period rebate program such as the one tested in the APU pilot 269 

mentioned previously.  In its AMI application before the CPUC, SDG&E proposed such 270 

a strategy and offered testimony indicating that as many as 70 percent of customers could 271 

                                                 
14 Application of SDG&E for Adoption of AMI Scenario and Associated Cost Recovery and Rate Design.  

Application 05-03-015.  Chapter 23:  Rebuttal Testimony of Dr. Stephen S. George.  Revised:  September 19, 2006.   
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be made aware of the PTR option and, on average, would reduce peak-period energy use 272 

by about 12 percent.  In its recent AMI application, Southern California Edison (SCE) 273 

also based its demand response benefits on a PTR program, assuming a likely 274 

participation rate of 50 percent for residential customers.   275 

E. DEMAND RESPONSE BENEFIT ESTIMATION 276 

Q. How did you go about estimating the potential benefits from demand-response? 277 

A. Demand response benefits emanate from the change in energy use by time of day induced 278 

by time-based pricing.  As indicated above, when customers are charged higher prices 279 

during peak periods, or are paid an incentive to reduce energy use during high-cost 280 

periods, they will reduce energy use overall or shift load to lower cost periods.  These 281 

changes in energy use by time period can be valued based on the marginal cost of 282 

capacity and energy by rate period over the forecast horizon.  The stylistic equations 283 

below summarize at a very high level the basic approach to DR benefit estimation:   284 

(1) MW Impact = (Average use per customer during peak period on the current rate) x 285 
   (% Drop in peak period use per customer given a change in price) x 286 
   (Number of customers in the target population) x 287 
   (Customer participation rate)15 288 
 289 
      (2) Total Benefits = [(MW Impact) x (Avoided Capacity Cost)] + 290 
     [(MWh Impact by Rate Period) x (Avoided Energy Cost by Rate Period)] 291 
 292 
Q. What are the key input values and assumptions that are required to estimate 293 

demand response benefits? 294 

A. A variety of input data are required to estimate DR benefits, including:  295 

                                                 
15 A similar equation is used to predict the change in energy use in each rate period for each year of the 

forecast horizon.   
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• Estimates of the number of customers by market segment by year; 296 

• Average energy use by rate period and customer segment prior to the DR tariff or 297 
program going into effect; 298 

• Explicit or implicit (in the case of a PTR program) prices before and after the DR 299 
program goes into effect, by rate period; 300 

• Estimates of customer price responsiveness (e.g., as reflected in the own price 301 
elasticity of demand, the cross-price elasticity of demand, or the elasticity of 302 
substitution); 303 

• Assumptions about the number of customers by segment that will select a DR option 304 
(or be aware of the option in the case of peak time rebates); 305 

• The marginal cost of generation capacity by year; 306 

• The marginal cost of energy by rate period and year; and 307 

• Line loss estimates, reserve margins, discount rates, inflation rates and other 308 
miscellaneous inputs. 309 

Appendix A (attached hereto as ComEd Ex. 31.02) provides detailed documentation of 310 

the method, data and input assumptions underlying the demand response benefit analysis.  311 

Key input data and assumptions are briefly discussed below.   312 

Q. What type of time-based pricing program did you use to evaluate the potential DR 313 

benefits resulting from the AMI program? 314 

A. For purposes of this analysis, I have focused on a PTR program for residential customers.  315 

Under a PTR program, an incentive payment is offered for every kWh reduced during 316 

peak periods on selected days.  In this example, I assumed that a rebate of 75 cents/kWh 317 

would be paid to residential customers who reduced demand during the six hour period 318 

from noon to 6 pm on 12 high demand weekdays during the summer months of June, July 319 

and August.  Under this type of program, customers who are able to reduce energy use 320 

between noon and 6 pm when they are notified that a peak demand day is in effect not 321 

only receive the incentive payment of 75 cents/kWh, but also avoid the average cost of 322 
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electricity for each kWh not used.  In this example, the average price of electricity is 323 

estimated to equal 10.3 cents/kWh, as documented in Appendix A.  Thus, if a customer 324 

reduces demand in response to the PTR incentive, he or she will avoid the 10.3 325 

cents/kWh and be paid 75 cents/kWh, for a total bill impact of 85.3 cents/kWh.  If the 326 

customer shifts use to another time of day, the bill impact would be 75 cents/kWh.  For 327 

example, if average use during the six hour peak period equals 2 kWh/hr and customers 328 

reduced their energy use by 20 percent during this period, the combination of the 329 

incentive payment and the reduced cost of electricity would equal $2.05 (2 kWh/hr x 0.2 330 

x 6 hours x 85.3 cents/kWh).  If the customer merely shifted load from the peak to the 331 

off-peak period, the incentive payment would equal $1.80 ((2 kWh/hr x 0.2 x 6 hours x 332 

85.3 cents/kWh) – (2 kWh/hr x 0.2 x 6 hours x 10.3 cents/kWh)). 333 

Q. Is ComEd proposing to offer a PTR incentive program if AMI is approved?  334 

A. No, the Company is not proposing to offer a PTR incentive program or any other time-335 

varying tariff at this time.  My testimony is simply intended to illustrate the benefits that 336 

could be achieved if ComEd or a RES were to offer time-varying rates to residential 337 

customers.  If AMI is approved, it would be possible to offer a wide variety of time-based 338 

pricing options.   339 

Q. How do you predict how much customers will reduce demand in response to these 340 

PTR incentives?  341 

A. The change in energy use in each rate period was estimated using demand models that 342 

were developed from data collected in conjunction with California’s SPP,  after adjusting 343 

for differences in air conditioning saturations and climate between California and the 344 

ComEd service territory.  One of the key findings from the California SPP was that price 345 
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responsiveness varies significantly between households with and without central air 346 

conditioning, with air conditioning owning households being more responsive to time-347 

varying prices than are households without air conditioning.  Responsiveness for 348 

households with air conditioning was also higher in warmer climate zones than in cooler 349 

climate zones.  The electricity demand model estimated from the California SPP data 350 

consists of two equations, one that predicts load shifting from peak to off-peak periods in 351 

response to price differences, and the other that predicts the change in daily energy use.  352 

(See Appendix A for more details).  In combination, the two equations can be used to 353 

estimate the change in energy use overall as well as in each rate period.  The fact that 354 

there is a very high saturation of central air conditioning, upwards of 90 percent, in 355 

ComEd’s service territory leads to significant demand response potential in the service 356 

territory.  In fact, I estimate that the PTR incentives described above would lead to an 357 

average peak period reduction of almost 22 percent on high demand days for customers 358 

participating in the PTR program.  Given an average load of roughly 2 kWh/hr during the 359 

peak period on these days, a 22 percent reduction would mean that peak-period energy 360 

use would fall on average by 0.43 kWh/hr.   361 

Q. Did California’s SPP test a PTR option? 362 

A. No. 363 

Q. Then what is the basis for using the California SPP price elasticities to predict the 364 

change in energy use for a PTR incentive program?   365 
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A. In prior testimony I have given, on behalf of SDG&E,16 I compared the impacts that were 366 

obtained in the APU pilot summarized above, which tested a PTR incentive, with the 367 

impacts that were estimated using the demand models from the California SPP, which 368 

were based on a CPP/TOU tariff.  After adjusting for the air conditioning and climatic 369 

conditions that exist in the APU service territory, I used the California SPP models to 370 

predict the reduction in peak-period energy use based on the implicit price signals (e.g., 371 

the opportunity cost) associated with the APU PTR program.  This approach produced a 372 

peak-period reduction estimate of 11.4 percent.  An independent analysis of the APU 373 

pilot estimated that the peak-period reduction obtained from customers who participated 374 

in the pilot was 11.9 percent.  The difference in these two, nearly identical estimates is 375 

not statistically significant.  This analysis, combined with the fact that the difference in 376 

the impact for the PTR and CPP options tested in the Ottawa Hydro experiment, 377 

summarized in Figure 1 above, were not statistically significant, suggests that customers 378 

respond similarly to the carrot-and-stick incentives associated with a CPP tariff and the 379 

carrot-only incentive associated with a PTR program.   380 

Q. Please discuss how program participation is a factor in your analysis.   381 

A. The term “participation” can take on different meanings.  In some instances, participation 382 

in a time-varying rate option or program means the number of customers who actually 383 

take action to reduce load.  In other instances, participation could mean the number of 384 

people who sign up for a rate or program, regardless of whether they take actions to shift 385 

load in response to the price incentives being offered.  Evidence from California’s SPP 386 
                                                 

16 Prepared Supplemental, Consolidating, Superseding and Replacement Testimony of Dr. Stephen S. 
George on behalf of SDG&E.  Chapter 6:  Demand Response Benefits.  July 14, 2006 Amendment.  
http://www.sdge.com/ami/docs/chapter_6.pdf . 
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indicates that there is a significant difference between these two perspectives on 387 

participation.  Figure 2 shows the distribution of demand response from a CPP tariff in 388 

California’s SPP.  As seen, roughly 80 percent of the total demand reduction was 389 

provided by only about 30 percent of the customers that were on the tariff.  Put another 390 

way, this analysis indicates that a relatively small percent of customers reduced their 391 

energy use by a significant amount while many others provided very little load shifting or 392 

load reduction. 393 

Figure 2 394 
Distribution of Demand Response from CPP Prices 395 
 in California’s Statewide Pricing Pilot 396 
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Q. Which of the above definitions did you use in your analysis? 398 

A. Neither of the above concepts is necessarily applicable to a PTR program.  With a PTR 399 

program, what is most relevant is the percent of customers who are made aware of the 400 

program.  A PTR program is a pay-for-performance program.  If customers do not change 401 
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their energy use during peak periods, their bills remain the same—if they reduce energy 402 

use, their bills fall.  As such, it is not necessary to enroll customers in a PTR program per 403 

se, but simply to inform them that an opportunity exists to reduce their bills if they are 404 

able to reduce load during the peak period on scheduled days.  Thus, the most relevant 405 

variable of interest is how many customers can be made aware that the opportunity exists 406 

to reduce their bills by reducing or shifting load on selected days and the average 407 

response of those who are aware.    408 

Q. And what awareness level have you assumed in this analysis? 409 

A. For purposes of this example, I assumed that the $48.0 million in marketing and 410 

notification costs described earlier would be sufficient to make 25 percent of ComEd’s 411 

residential customers aware of the opportunity to save money and to successfully notify 412 

these customers about this opportunity on a day-ahead basis when the need arises.  As 413 

previously mentioned, SDG&E posited that 70 percent awareness could cost-effectively 414 

be achieved using a similar marketing and notification approach.  In approving SDG&E’s 415 

AMI application, the CPUC accepted as reasonable an awareness value of 50 percent.  416 

Both SCE and CMP, in their recent AMI applications, assumed an awareness level of 50 417 

percent.  Thus, I think a value of 25 percent could be considered conservative.  As 418 

discussed above, this awareness level produces estimates of gross benefits equal to 419 

$610.2 million and net benefits, after subtracting PTR incentives, marketing costs and 420 

lost revenue, equal to  $396.8 million.  On the other hand, even if the $48.0 million in 421 

marketing and notification costs would produce an awareness level of 10 percent in 422 

ComEd’s service territory, the net present value of DR benefits would still be quite 423 
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substantial, with gross benefits totaling $244.1 million and net benefits equaling $129.9 424 

million.   425 

Q. At the beginning of your testimony, you mentioned that the DR benefits are based 426 

on the avoided capacity and energy costs associated with reduced demand.  Please 427 

explain how you quantified the avoided generation capacity benefits.   428 

A. The estimation of marginal generation costs was grounded in the design of PJM’s 429 

Capacity Market.  The total avoided capacity costs are based on expected capacity costs 430 

as reflected in PJM’s Reliability Pricing Model (RPM) and on the reduction in the 431 

installed capacity requirement that can be attributed to the DR program.  Briefly, if 432 

ComEd or RESs in the area are able to reduce peak demand through DR programs and 433 

time-based pricing, the capacity payments made to PJM in the following year will fall.  It 434 

is this fall, in capacity payments, that drives the benefit estimate.  Ultimately, this 435 

reduction in demand will translate into a reduced need for new power plants.  I have used 436 

the estimated, equilibrium price of new capacity in the PJM market of $104/kW-yr, 437 

escalated for inflation as the basis for my analysis.  The avoided capacity costs make up 438 

roughly 95 percent of the gross benefit estimate reported earlier, with the remainder 439 

stemming from avoided energy costs.   440 

Q. And what is the basis for your avoided energy cost analysis? 441 

A. The avoided energy cost estimate is based on the wholesale market prices in the ComEd 442 

zone of the PJM market.  I used the estimates of energy use by rate period for an average 443 

residential customer, along with wholesale market prices during each rate period, to 444 

determine the change in energy costs resulting from the load reduction and load shifting 445 
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predicted by the price elasticities and relative prices discussed previously.  I also 446 

escalated the energy prices at the general rate of inflation.    447 

Q. Does your demand response benefit analysis include C&I customers? 448 

A. No, it does not. 449 

Q. Why have you limited your analysis only to residential consumers and not included 450 

C&I customers? 451 

A. One reason I have not included C&I customers in my demand response benefit analysis is 452 

because, even without an AMI system, ComEd already has one of the largest C&I 453 

demand response programs in the nation with a demand reduction capability of over 454 

1,000 MW.  ComEd’s ability to expand that program is likely to be more dependent upon 455 

the willingness of larger C&I customers to participate in such a program rather than on 456 

the installation of an AMI system.  Furthermore, my focus is on price response programs, 457 

and studies have shown that price responsiveness among C&I customers, on average, is 458 

less than it is for residential customers.  Furthermore, California’s SPP showed that small 459 

C&I customers, those with peak demands below 20 kW, rarely shift load even in 460 

response to very significant price differentials, unless some form of enabling technology 461 

is installed that helps to automate the response.17  This fact complicates the analysis.  If 462 

AMI is installed, it may very well be that additional benefits could be derived from C&I 463 

customers, but further analysis will be required to determine how to do so in a cost-464 

effective manner.     465 

                                                 
17 Stephen S. George, Ahmad Faruqui and John Winfield, California’s Statewide Pricing Pilot:  

Commercial & Industrial Analysis Update.  Final Report, June 28, 2006.  Both reports can be accessed at 
http://www.energy.ca.gov/demandresponse/documents/index.html#group3 
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Q. Would you please briefly summarize your analysis and conclusions? 466 

A. AMI will provide a platform that will allow ComEd and RESs to offer a full spectrum of 467 

time-varying rate options to residential consumers.  These rate options have the potential 468 

to significantly reduce electricity costs over time and to improve economic efficiency.  469 

Using a PTR program as an example, I estimate that, under very reasonable assumptions 470 

about customer awareness/participation (25%), price responsiveness and avoided 471 

capacity and energy costs, gross demand response benefits over the life of the AMI 472 

investment could exceed $600 million and net benefits could total almost $400 million.  473 

Even if it was only possible to make 10 percent of residential customers aware of the 474 

PTR program, net benefits would still total roughly $130 million.     475 

Q. Does this complete your portion of the testimony? 476 

A. Yes it does.   477 


