
 
 
 
 

December 31, 2003 
 
 
 
Via Hand Delivery 
 
Honorable Magalie R. Salas, Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, D.C.  20246 
 
 

Re: Independent Assessment of Demand Response Programs of ISO New 
England Inc., FERC Docket No. ER02-2330-     

 
 
Dear Ms. Salas, 
 

On June 6, 2003, the Federal Energy Regulatory Commission (“Commission”) 
issued an order in the above-referenced docket which, among other things, directed ISO 
New England Inc. (the “ISO”) to “prepare and submit an ‘independent’ in-depth process 
and impact evaluation and market assessment of its 2003 demand response programs by 
December 31, 2003, and to provide a similar evaluation by the end of each calendar year 
until and including December 31, 2005.”1  The ISO retained RLW Analytics and Neenan 
Associates to prepare this assessment, entitled An Evaluation of the Performance of the 
Demand Response Programs Implemented by ISO-NE in 2003.  The report contains 
descriptions of each of the demand response programs, descriptions of program 
participation and performance, an analysis of the market impacts of both demand and 
price response programs, a comprehensive evaluation of the ISO’s portfolio of demand 
response programs, and a market assessment.  

 
Pursuant to Rule 1907 of the Commission’s Rules of Practice and Procedure,2 the 

ISO hereby submits an original and 5 copies of this report in accordance with the June 6 
Order.  Copies of this report are being served on all persons on the Commission’s official 
service list in the captioned proceeding, as well as on the governors and electric utility 
regulatory agencies for the six New England states that comprise the NEPOOL Control 
Area.  All NEPOOL Participants Committee members are being furnished with an 
electronic copy of this report.  In accordance with the Commission’s rules and practice, 

                                                 
1 Order on Rehearing and Accepting in Part and Rejecting in Part Compliance Filings, 103 FERC ¶ 61,304 
at P 69 (June 6, 2003) (“June 6 Order”). 
2 See 18 C.F.R. § 385.1907 (2002). 
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there is no need for these entities to be included on the Commission’s official service list 
in this proceeding unless such entities already are or become intervenors in this 
proceeding.  A draft form of notice that is suitable for publication in the Federal Register 
is included in this filing, and a diskette containing this form of notice in electronic format 
is also enclosed. 
 
 
 

Respectfully submitted,  
 
 
 _______________________________ 

James H. Douglass 
ISO New England Inc. 
One Sullivan Road 
Holyoke, MA 01040-2841 
(413) 540-4559 
 
 
_______________________________ 
Howard H. Shafferman 
Craig Galligan 
Ballard Spahr Andrews & Ingersoll, LLP 
601 13th Street, N.W., Suite 1000 South 
Washington, D.C.  20005 
(202) 661-2205 
 
 
Counsel for ISO New England Inc. 

 
 
Attachments 
 
cc: All parties to FERC Docket No. ER02-2330-004 et al. 
 



 

CERTIFICATE OF SERVICE 

I hereby certify that I have this day served the foregoing document upon each 

person designated on the official service list compiled by the Secretary in these 

proceedings. 

Dated at Washington, D.C. this 31st day of December, 2003. 

__________________________________ 
Pamela S. Higgins 
Ballard Spahr Andrews & Ingersoll, LLP 
601 13th Street, N.W., Suite 1000 South 
Washington, D.C.  20005 
(202) 661-2258
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New England Power Pool   )   Docket No. ER02-2330-___ 

   ) 
  
 

NOTICE OF FILING 
(_____________) 

 
 Take notice that on December 31, 2003, ISO New England Inc. (ISO) submitted an 
Independent Assessment of Demand Response Programs as directed by the Commission in its 
June 6, 2003 Order on Rehearing and Accepting in Part and Rejecting in Part Compliance 
Filings, 103 FERC ¶ 61,304.  The ISO states that copies of the filing have been served on all 
parties to the above-captioned proceeding. 
 

Any person desiring to intervene or to protest this filing should file with the Federal 
Energy Regulatory Commission, 888 First Street, N.E., Washington, D.C. 20426, in accordance 
with Rules 211 and 214 of the Commission's Rules of Practice and Procedure (18 CFR 385.211 
and 385.214).  Protests will be considered by the Commission in determining the appropriate 
action to be taken, but will not serve to make protestants parties to the proceeding.  Any person 
wishing to become a party must file a motion to intervene.  All such motions or protests should 
be filed on or before the comment date, and, to the extent applicable, must be served on the 
applicant and on any other person designated on the official service list.  This filing is available 
for review at the Commission or may be viewed on the Commission's web site at 
http://www.ferc.gov, using the "eLibrary" link.  Enter the docket number excluding the last three 
digits in the docket number field to access the document.  For assistance, contact FERC Online 
Support at FERCOnlineSupport@ferc.gov or toll-free at (866)208-3676, or for TTY, contact 
(202)502-8659.  Protests and interventions may be filed electronically via the Internet in lieu of 
paper; see 18 CFR 385.2001(a)(1)(iii) and the instructions on the Commission's web site under 
the "e-Filing" link.  The Commission strongly encourages electronic filings. 
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An Evaluation of the Performance of the Demand Response 
Programs Implemented by ISO-NE in 2003 

 
1 Program Description 

ISO New England, Inc. (ISO-NE) introduced several demand response programs on 

March 1, 2003, concurrent with the introduction of Standard Market Design (SMD).  The 

new programs, that replaced the existing ISO-NE offerings that had been available since 

2001, were organized into two categories, as follows;  

• Programs that provide reliability, the Real-Time Demand Response Program and 

the Real-Time Profiled Response Program, and  

• Programs designed to encourage load reduction in response to high real-time 

wholesale energy prices, which currently includes the Real-Time Price Response 

Program.  

Customers enrolled in a program through an Enrolling Participant, which is a local 

distribution company (LDC), competitive energy service provider or demand response 

provider.1 The program provisions are described further below. Complete details of the 

ISO-NE demand response programs can be found in the program manuals available at the 

ISO-NE web site (www.ISO-NE.com). 

 

1.1 Real-Time Demand Response Program 

The Real-Time Demand Response Program was designed for customers that can reduce 

their electricity usage within either 30 minutes or two hours’ notice. Compliance to 

curtailment events, which are coincident with OP4 conditions characterized by expected 

reserve shortfalls, is mandatory. Participants that curtail load are paid the greater of the 

LMP applicable to their location or the floor price, which is $0.50/kWh in the 30-minute 

program, and $0.35/kWh in the two-hour program.  ISO-NE guarantees a minimum of 

two hours of curtailment for each event. Participants are also eligible to receive ICAP 

payments. Failure to comply with a curtailment event results in the forfeiture of ICAP 

                                                 
1 Demand Response Providers are non-NEPOOL entities that aggregate and enroll curtailable loads into the 
demand response programs.  
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payment accumulated for the month, and the customer’s curtailment capability going 

forward is de-rated accordingly. 

 

Participation in the Real-Time Demand Response program requires interval metering 

with Internet-based communication capability.  The New England Power Pool 

(NEPOOL) provides cash incentives for customers to purchase and maintain metering 

systems that meet these requirements.  The equipment incentive is either $2,200 or 

$2,800 (depending upon installation requirements) provided that the facility enrolls a load 

reduction of at least 100 kW.  In addition to the technology incentive, participants that 

commit to a load reduction of 300 kW or greater also receive up to $100 per month 

towards the cost of maintaining the internet-based communication system. 

 

One demand response program curtailment event was called during 2003, on August 15, 

2003, applicable to the Connecticut zone only. 

 

1.2 Real-Time Price Response Program 

In the Real-Time Price Response Program, voluntary reductions in load by participants 

are eligible for payment when the forecast hourly Zonal Price is greater than or equal to 

$0.10/kWh and the ISO has transmitted instructions that the eligibility period is open.2  

Events typically start at 7:00 a.m. and extend to no later at 6:00 p.m. Enrolling 

Participants and their customer participants are notified of price response events by 

several means, including e-mail, pager and by a posting on the ISO-NE web site. Some 

Enrolling Participants notify their program participants of price response events using 

pagers, automated phone calls and other means.  Meter readings for this program are 

submitted daily to the ISO on the same schedule as other meter data.  

 

The Real Time Price Response Program allows for an additional data reporting option, 

the Super Low Tech option, that allows customers that do not have daily meter reading 

capabilities to participate in the program as long as the interval data is supplied prior to 

                                                 
2 The price forecast uses the Day Ahead Energy Market and Resource Adequacy Analysis. 
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the 90-day resettlement period.3  When the ISO performs the 90-day resettlement of the 

Real Time Market, the enrolling Participants for these resources will be paid for their 

calculated response. 

 

1.3 Real-Time Profiled Response Program 

The Real-Time Profiled Response Program is for Enrolling Participants with loads that 

are capable of being interrupted within a specified period of time after receiving 

instructions to interrupt load from the ISO.  The type of demand resources that might 

participate in this program include aggregated residential super-thermostat programs, hot 

water heaters, pool pumps and distributed generation.   Individual customers participating 

in the Real-Time Profiled Response Program are not required to have an interval meter, 

in which case the Enrolling Participant is required to develop a monitoring and 

verification plan (M&V) plan under the guidelines specified in appendix E of the Load 

Response manual and submit the plan for ISO-NE for approval.4 

The Enrolling Participant is paid the higher of the applicable Real Time Zonal Price for 

interrupted consumption, or a minimum payment of $0.10/kWh for the actual statistically 

determined response. Demand resources that participate in the Real-Time Profiled 

Response Program are eligible to qualify as an ICAP resource.     

 

1.4  Significant Changes in Program in 2003 

Six significant changes were made to the program in 2003, as follows: 

• The former Type 6 Class One Demand Response program was restructured 

into three different program options:  a 30-minute notice option, a two-hour 

notice option,5 and a profile option; 

                                                 
3 Only data sent to the ISO within 36 hours of an event or true-up data sent before the 20th of the month are 
included in the original settlement. The Enrolling Participants typically send the Super Low Technology 
participant load data after the deadline for inclusion in initial settlement. 
4 On November 25, 2003, in accordance with the FERC’s directive, NEPOOL submitted a modification to 
Appendix E of Market Rule 1, which permits the use of an ISO-approved M&V plan as well as billing 
quality interval metering to measure asset performance in any of the ISO’s demand response programs. 
5 In the 30-minute notice option, participants are required to reduce loads within 30 minutes of the ISO’s 
instruction to curtail loads. The 2-hour option requires the participants to reduce loads within two hours of 
the ISO’s instruction. 
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• The minimum performance payment for the 30-minute response program 

option was raised from $0.15/kWh to $0.50/kWh and that of the two-hour 

response option was raised from $0.10/kWh to $0.35/kWh; 

• With the implementation of SMD in March, the performance payment for the 

price and demand program was changed from a single, system-wide Energy 

Clearing Price to the applicable zonal Locational Marginal Pricing (LMP); 

• Metering requirements were changed for Price Response participants to allow 

hourly meter data to be submitted to ISO-NE on a monthly basis.  This 

provision is called the “super” low tech option; 

• All notification systems were unified under a single Internet-Based 

Communication System Open Solution (IBCS-OS), that is fully accessible to 

the ISO-NE control room;  

• The metering and validation methodology, which was originally designed for 

use in the Real-Time Profiled Response Program was expanded to be 

applicable to all of ISO-NE’s demand response programs; and  

• Supplemental capacity payments by ISO-NE to participants in southwestern 

Connecticut were eliminated, and some Local Distribution Companies began 

making these payments to their participating customers located in 

southwestern Connecticut. 

 

Considering that the program underwent such significant changes, ISO-NE chartered an 

evaluation of the program, which was conducted by a team comprised of RLW Analytics 

and Neenan Associates. The results of that study are reported in the sections that follow.  
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2 Program Participation and Performance 

Participation in the programs implemented by ISO-NE in 2003, for the purpose of this 

analysis, is defined by program enrollment as of August 31, 2003. Performance, 

measured by the individual participants’ and collective program curtailments during 

events, reflects the initial settlement 

data.  Subsequent reports of program 

performance may vary from those 

reported herein because initial settlement 

data may be revised during the 90-day 

resettlement period.   

 

2.1 Participation 

Participation in both the price and 

demand response programs peaked in 

August of 2003, with 332 and 106 

enrolled assets (participants), respectively.6 As Figure 2.1 illustrates, the growth in 

demand response program enrollments 

leveled off by June. However, price 

response program enrollments increased 

dramatically in July and again in August, 

largely the result of marketing 

campaigns undertaken by several LDCs.   

 

The amount of load available for 

curtailment, by program for the summer 

months, is depicted in Figure 2.2. Load 

                                                 
6 ISO-NE refers to the customers and the MW available from the demand and price response programs as 
assets; the terms are used interchangeably herein. Throughout this and subsequent sections of this report, 
the programs offered by ISO-NE are referred to as the demand program and the price program. In this 
context, the demand includes several distinct program elements, the Real-Time Demand Response and the 
Profiled Response Program, that differ with regard to program features, but that all are treated as 
dispatchable resources for the purposes of maintaining system reliability.  The price program refers to 
participants in the Real-Time Price Response Program.  
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subscribed in the demand program 

increased from about 50 MW in March to 

about 240 MW by summer’s start and 

peaked at 261 MW in July. Price program 

load enrollments were at their highest in 

March (136 MW), and after a spring-time 

decline, grew to in excess of 100 MW in 

July and reached the summer peak of 130 

MW in August.   

 

Enrolled MW by zone and program are illustrated in Figure 2.3.7  Participation in the 

demand program was highest in Connecticut, which comprised about 62% of subscribed 

MW, followed by Maine with 26%. No other zone comprised more than 6% of the total 

load enrolled. The NEMA zone provided the largest amount of load (48%) enrolled in the 

price response program with Connecticut (33%) being the only other zone providing 

more than 8% of the total. 

                                                 
7 Herein, the term participant is used interchangeably to refer to the customer, and its curtailment quantity 
is referred to as curtailable load.  

MW of Enrolled Curtailable Load
by Load Zone and Program  as of August 31, 2003
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Figures 2.4 – 2.7 further illustrate the concentration of program assets. The concentration 

of demand assets in Connecticut proved to be propitious since the single instance where 

these assets were needed during the summer of 2003 was confined to the Connecticut 

pricing zone. Conversely, opportunities for price response customers to curtail arose 

throughout the year, in all zones, beginning in January. 

 

2.2 Performance 

This section describes the load curtailments provided by participants when demand 

response program events were invoked and when price response program curtailment 

opportunities were declared. 

2.2.1 Demand Program Performance 

Demand response program participants were called upon to curtail only once during 

2003, on August 15. The event was applicable only to those participants located in 

Connecticut. The event was indirectly related to the circumstances that caused the 

blackout that affected electric service in many neighboring states on August 14. During 

efforts to restore power, a key transmission asset in southwestern Connecticut failed on 
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August 15. Consequently, ISO-NE system dispatchers declared a demand response event 

as part of the actions it undertook to assure the reliability of the network.  

 

As a result, demand response assets in 

Connecticut were called upon to curtail from 

8:00 a.m. to 6:00 p.m. on August 15, and 

some were asked to continue to perform 

until midnight. Figure 2.8 illustrates the 

amount of load curtailment accomplished by 

hour and the number of assets delivering the 

curtailments by hour.  

 

Overall, about 990 MWH were curtailed 

over the 16 hour event, and the average 

price paid for these curtailments was 

$.40/kWh ($400//MWH). The amount of load curtailed quickly jumped to 80 MW by 

9:00 a.m. and continued to increase to a peak level of about 110 MW two hours later. 

After declining about 10%, the amount of load curtailed remained at around 80 MW until 

4:00 p.m. when it started to decline to around 40 MW for the last hours of the first phase 

of the event. From 7:00 p.m. to midnight, second phase curtailed load was quite steady in 

the range of 22 - 28 MW.  

 

Table 2.1 provides a breakdown of the curtailment performance by event phase. During 

the initial 8:00 a.m. to 6:00 p.m. phase, the average hourly curtailment was about 75 

MW, about 2.5 times that supplied in the second, evening phase of the event. The large 

fluctuation in performance (from 22 to 108 MW) in the first phase reflects the relatively 

low first hour performance and the ramping down in the last three hours of the event. 

However, during the critical mid-day period, performance was quite stable.  
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The maximum number of participants in any one hour of the demand program 

curtailment event of August 15th was 53. During the first phase, the average hourly 

participation was 46, with about half that number providing curtailments during the 

second phase as well.  The average curtailment per responding participant was 1.64 MW 

for the first phase and 1.05 MW for the second.  

 

Price elasticity and three additional measures were developed to enrich the 

characterization of performance. Price elasticity is a normalized measure of price 

responsiveness, defined as the percentage change in the quantity of load used in response 

to a one percent change in price. An elasticity of zero implies that no change in usage is 

induced by price. An elasticity value of one means that, on a percentage basis, the 

quantity used changes proportionality with the change in price.  

 

Studies of how firms adjust electricity usage based on price changes under conditions 

comparable to those of the ISO-NE demand program indicate the price elasticity among 

real-time pricing participants is relatively low, in the range of -.05 to -.15. That indicates 

that a doubling of the price results in a 5-15% reduction in load.8 In the case of the ISO-

NE demand response program, the price during events increases by a factor of about 7 (to 

$.35/kWh for those with two hours notice) to a factor of ten (to $.50/kWh for those that 

receive 30-minute notice).9 The average price elasticity for all demand participants that 

                                                 
8 Neenan Associates, Customer Response to Dynamic Pricing, A Review of Price Elasticities, March 2003.   
9 To calculate price elasticities, estimates of commodity (energy) costs to participants were developed using 
LDC tariff rates. The resulting rates vary from $.02 to $.05, depending on the LDC and the customer class.  

August 15 Demand Response Program Load Curtailment Statistics

Period     
Hour-Ending

Average # 
Participants 
Curtailing

Avg. Hourly 
MWH 

Curtailed

Min. Hourly 
MWH 

Curtailed

Max. Hourly 
MWH 

Curtailed

Average 
Curtailment per 

Hour of 
Participation

800-1800 46 74.8 22.3 108.5 1.6
1900-2400 27 28.2 24.0 31.0 1.1

Table 2.1 August 15 Demand Program Event Statistics 
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curtailed during the August 15th event was -0.06, with individual participant elasticities 

ranging from 0.0 to -0.13.10 

 

Three other measures of performance were calculated, as follows: 

1. The subscribed performance index (SPI), defined as the actual event load 

curtailed divided by the amount of load the participant (or Enrolling Participant) 

indicated that it would curtail during events, which is also the basis for ICAP 

(capacity) payments; 

2. The peak performance index (PPI), defined as the actual event load curtailed 

divided by the participant’s noncoincident demand in 2003; and  

3. The Customer Base Line (CBL) performance index (CPI), defined as the actual 

event load curtailed divided by the participant’s baseline consumption (its CBL). 

 

The calculated SPI value of the August 15th event is 0.72, the PPI value 0.35, and CPI 

value 0.48. A high SPI for demand participants is expected, since failure to curtail 

jeopardizes the capacity payment received for the month. The PPI says that the 

curtailments, on average, were a little over one-third of the highest load used. The CPI 

provides the most insight into the extent to which customers are curtailing load from the 

level they otherwise would have consumed; on average, they reduced their usage from 

what they normally would have 

consumed by 48%. 

2.2.2 Price Program Performance 

Table 2.2 summarizes price response 

program participation. ISO-NE opened 

the window for price response program 

curtailments on 32 days from January to 

August 2003, for a total of 341 event 

                                                 
10 Arc elasticities are average responses over event data, and thus they might not be applicable outside the 
event circumstances (other price changes). A more comprehensive characterization requires estimating 
price elasticities over all hours of the year employing a theoretically consistent statistical representation of 
firm behavior, and explicitly accounting for other factors that affect electricity use.   

Month
Respondent 

Count

Total 
MWH 

curtailed
Total 

Payment
January 93 531 $57,875
March 87 349 $37,363
April 97 76 $7,605
June 111 434 $48,325
July 81 330 $33,254

August 44 231 $27,591
Total 1,951 $212,012

Price Response Program Monthly Event 
Performance Summary

Table 2.2 Monthly Price Response Program 
Event Statistics 
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hours and resulting in 1,950.7 MWH of load curtailments. The number of participants 

curtailing during event hours varied from as low as one to a high of 69.   

 

The highest event participation rate was in August, at which time 332 customers were 

enrolled in the program, but only about one in five of those participants actually curtailed 

during an event. For participants that curtailed in any event, (1,525 hours of 

participation), the average curtailment was 1.28 MWH per hour of participation. 

 

Event days occurred in all but two months, February and May.11 March had the most 

event days (10) followed by August (6), January and July (5), June (4), and April (2). The 

total monthly event respondent count was highest in June, closely followed by January 

and March. The winter event days are the result of so many of the generating units 

operating during peak periods utilizing natural gas, which experience significant price 

volatility in the early months of the year. As a result, LMP is significantly impacted by 

changes in natural gas prices, and price events ensue.  

 

The peak participation day was in early June, and the highest curtailment day was in late 

June, which was also the highest payout day (about $25,600). In total, price response 

program participants were paid $212,012, about $140/participant-hour. The average price 

paid for curtailments 

was $108/MWH 

($0.108/kWh).  

Arc (average) price 

elasticities were 

developed for price 

program participants 

to quantify their price 

                                                 
11 While some event days were declared in February, final settlements have not been accomplished due to 
the changeover to SMD in March. Thus, February event performance is not included in this analysis. 

Zone
Number of 

Respondents
Performance 

(MWh) CBL (MWh) Min Max Avg Std. Dev
CT 47 916 12,491 -0.74 0.00 -0.06 0.09
ME 25 146 1,892 -0.34 0.00 -0.04 0.04

NEMA 8 32 551 -0.88 0.00 -0.10 0.15
NH 1 6 166 -0.47 0.00 -0.06 0.08
RI 7 34 508 -1.23 0.00 -0.15 0.22

SEMA 14 111 1,460 -1.50 0.00 -0.16 0.18
VT 4 28 765 -0.18 0.00 -0.05 0.05

WCMA 31 169 3,956 -1.22 0.00 -0.09 0.12
Arc elasticity is based on observed average change in load during events
Number of respondents and performance from August 31, 2003 program DB
CBL calculated from load data. 
Analysis includes only those price response program participants with positive performance

Arc Elasticity Estimates for ISO-NE Price Response Program

Table 2.3 Arc Elasticity Estimates for ISO-NE Price Program 
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responsiveness.12 The mean elasticity was –0.08, about 25% higher than that calculated 

for demand response participants. Table 2.3 displays average elasticities by zone. The 

most elastic portfolios were those of SEMA (Southeast Massachusetts) and RI (Rhode 

Island). The very large maximum individual participant values (-1.50 for SEMA, -1.23 

for RI, and -1.22 for WCMA) indicate that some customers are capable of very large 

changes in usage in response to relatively low price changes.  

 

The three performance indices described above (the SPI, PPI, and CPI) were estimated 

for the price program as average values by zone. Figure 2.9 illustrates the results. 

Participants apparently are able to predict what they can provide, as the SPI is high (the 

SPI is the ratio of curtailed load to what was indicated on the enrollment form).  But, 

actual performance is very low by either of the two other measures. Over half of the 

zonal average curtailments are under 10% of their CBL, which measures what their usage 

would have been if no event had been declared.  

 

Modest program impacts are the inevitable outcome of the relatively low wholesale 

prices and low price volatility that characterized the New England market since the 

                                                 
12 Elasticities were developed only for participants that curtailed load. The operation of an on-site 
generation unit is not consistent with the notion of price elasticity, but rather involves comparing running 
costs to prices paid for curtailments.    
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Figure 2.9 Price Response Program Performance Indices 
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introduction of the SMD in March. The goal of the real-time price response program is to 

reduce price volatility. Participants enroll with the expectation of benefiting from 

curtailing when prices are high.  Ironically, when market prices are low and stable, in part 

due to the presence of these assets, which serve to restrain prices, opportunities for 

participants to be paid to curtail are low. While participants might have been 

disappointed, overall customers (and participants) enjoyed the benefits of lower prices 

during 2003.  

 

This year’s modest performance does not portend the long-term value of the program. 

The mere presence of these assets acts to impose discipline on market transactions in the 

real-time market which spill over into the in day-ahead and bilateral supply markets. 

These but-for benefits are not observed directly, but nonetheless are real, since price 

program assets provide a form of price volatility insurance. Should prices become much 

more volatile than in 2004 or thereafter, price induced curtailments by program 

participants will generate substantial benefits in the form of price abatement.      
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3 Market Impacts of Demand and Price Response Programs 

The ISO-NE demand response program is designed to improve system reliability and the 

goal of price response program is to abate price volatility. To measure the performance of 

these programs in achieving their stated goals, methods that have been developed 

specifically to measure the value of demand response were adapted to the ISO-NE market 

circumstances, and then applied to the demand and price program events of 2003. 

3.1 Demand Response Program Impacts 

Curtailments under the demand program are invoked when an OP4 capacity deficiency 

state is declared. Dispatched load reductions under these conditions are equivalent to the 

sudden availability of additional supply resources. The result is that load curtailments 

enhance system reliability and reduce the chances of reaching a state whereby loads have 

to be shed in order to maintain system security. Therefore, the value of the demand 

program is in how it improves system reliability as valued by consumers of electricity. 

 

The value of curtailments by demand participants on August 15 was established by 

employing a methodology that accounts for how reserves are valued. The methodology 

involves establishing how curtailments impacted the system state and establishing a value 

of that contribution, as follows: 

1. What was the improvement in reserves due to the curtailments? This involves 

determining the change in the loss of load probability (LOLP) that is attributable 

to the load curtailments. LOLP relates the availability of system reserves to the 

probability of an outage. The LOLP relationship is highly nonlinear – as the 

reserve shortfall increases, the LOLP approaches a value of one more rapidly.  

Small departures of reserves from the design level (NEPOOL specified 30-minute 

and 10-minute reserve levels) of reserves increase the LOLP by a relatively small 

amount. But, as the gap grows, the consequence of the loss of a generating unit or 

transmission asset, or an increase in demand, has a more cascading impact on the 

increase in the LOLP.  At the extreme, a decrement in reserve availability results 

in an LOLP of one, and an outage to some customers is inescapable.  
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2. What was the improvement in terms of the expected amount of un-served energy 

due to the load curtailments? LOLP defines the probability of an outage, but not 

its magnitude. If an outage does occur, it may have a minor impact on the 

population of customers. Operators invoke rolling blackouts to limit the 

consequences of an outage on any part of the population. Under more severe 

conditions, selected parts of the distribution system may be curtailed wholesale to 

prevent more widespread outages. Defining the percentage of the customer load 

that would be impacted provides a characterization of the impact of an outage. 

The product of this factor and the change in LOLP defines the change in expected 

amount of un-served energy, which for the purposes herein establishes the amount 

of load no longer in jeopardy of an outage as a result of the load curtailments.  

3. How do consumers value such improvements in reliability? The loss of electric 

service results in cost to consumers, ranging from a minor inconvenience due to 

an instantaneous flicker at a residence (the cost being that associated with 

resetting the digital clocks) to catastrophic losses of output and the health and 

safety consequences of widespread and sustained system-wide outages. To value 

these impacts, researchers have employed damage cost studies and outage cost 

surveys to ascertain the indirect and direct costs associated with outages of 

various durations and notice.13   

Cost studies seek to attach economic consequences to the loss of electric service, 

such as lost sales, spoilage, overtime, cleanup, etc. Outage cost surveys measure 

customers’ willingness to pay to avoid outages as the means for establishing the 

cost of an outage.14 Both methods produce a wide range of estimates of VOLL, 

the value of lost load, from a few cents per kWh to over $100/kWh. The common 

practice is to use an average value to guide system-planning initiatives, where 

VOLL is used to determine what investments should be made.  VOLLs in the 

range of $2.00 to $5.00/kWh, which are intended to represent the average VOLL, 

are often employed. When England and Wales adopted a centralized wholesale 
                                                 
13 The seminal work in this area is R. Billington, R. Allen, Reliability Evaluation of Power Systems, Pitman 
Advanced Publishing Program, Boston, 1984. 
14 See G. Wacker, E. Wojczynski, R. Billington, Interruptible Cost Methodology and Results – A Canadian 
Survey, IEEE/PES Winter Meeting, Vol. WM, 067, No. 6, Power Systems Research Group, Saskatchewan, 
Canada, 1983.  
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pool in 1990, they adopted an average, market VOLL of about $2.50/kWh as the 

basis for calculating marginal outage costs that were an explicit element of pool 

prices. Australia and New Zealand still employ this market pricing mechanism, 

and use a VOLL near $5.00/kWh. Many utility-based real-time pricing programs 

use a value of around $5.00/kWh to develop hourly marginal outage costs. 

 

The methodology developed by Neenan Associates to evaluate the NYISO’s demand 

response programs was used in the evaluation of ISO-NE’s demand response program.15 

Values for the three elements defined above (the change in LOLP, the percentage of load 

at risk, and the VOLL) during each hour of the event were established, and their product 

represented the value of the curtailment for the hour. Hourly values were summed to 

produce a total event value. 

 

Accurately establishing the change in LOLP and the percent of load that would have been 

at risk of an outage would require an in-depth evaluation of the system state at each hour 

of the August 15th event. Such an undertaking was beyond what was feasible for this 

evaluation. Consequently, a range of values for the elements of the formula was used to 

develop estimates of the benefits associated with the demand program curtailments. Four 

different levels of the change in VOLL were used (.01, .05,  .10, and .15) and four levels 

for the percentage of load at risk (1.0%, 2.5%, 5.0%, and 10%). Even the higher values of 

the factors constitute a conservative estimate of the situation given the generally 

constrained nature of the southwestern Connecticut system and the electricity supply 

situation conditions in the northeast on August 15.16 

 

Since there is no definitive way to establish a VOLL that characterizes all New England 

consumers, the valuation was conducted using both $2,500 and $5,000/MWh ($2.50 and 

$5.00/kWh), values that have been used elsewhere for similar purposes.17 

 
                                                 
15 See R. Boisvert, P. Cappers, B. Neenan, The Benefits of Customer Participation in Wholesale Electricity 
Markets, Electricity Journal, April 2002, Vol. 15, No.3, pp. 41-51. 
16 See NYISO Bi-Annual Report on Demand Response Programs and the Addition of New Generation, 
FERC Docket No.ER01-3001-00, December 1, 2003, available at www.NYISO.com.  
17 Id. 
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The results of the valuation of the August 15th event are summarized in Tables 3.1 and 

3.2, which provide benefit estimates for a VOLL of $2,500/MWh and $5,000/MWh, 

respectively. In the first table, where VOLL is assumed to be $2,500/MWh, demand 

program benefits for alternative combinations of the change in LOLP (the rows of the 

table) and percentage of load at risk (the columns) are displayed. For example, assuming 

that change in LOLP is 0.10 and percent of load at risk is 5%, the demand program 

delivered $1,117,448 in benefits. Program payments were $396,594, resulting in a 

benefit/cost (B/C) ratio of about 2.6.  

 

To clarify the role of the assumptions in the outcome as measured by the B/C ratio, the 

cells in Table 3.1 where the B/C is less than one are shaded. For the VOLL case 

illustrated in Table 3.1, which uses the more conservative value of $2,500/MWh, the 

change in LOLP and percent of load at risk would have had to have been at the middle to 

higher level of the range of values in order to achieve a B/C ratio greater than one. Given 

that the actions taken by ISO-NE system operators during OP4 indicate shrinking levels 

of 30- and 10-minute reserves in southwestern Connecticut, it is likely that the 80-100 

MW of load reduction provided by demand response participants resulted in a reduction 

of expected unserved energy commensurate with the upper range of the system state 

variables (the elements of the valuation formula) in the table, and it may have been 

substantially higher.  

1.00% 2.50% 5.00% 10.00%
0.01 $22,350 $55,874 $111,749 $223,498
0.05 $111,749 $279,372 $558,744 $1,117,488
0.10 $223,498 $558,744 $1,117,488 $2,234,975
0.15 $335,246 $838,116 $1,676,231 $3,352,463

Value of Lost Load (VOLL) set equal to $2,500/MWh.
Change in loss of load probability represent an improvement in system reliability. 
Load at risk reflects the expected impact of an outage, had one occurred during the event. 
Total Payments for load curtailed  = $396,594.
Shaded boxes indicates cases where benefits to do not exceed payments.

% of Load at Risk

Change in 
LOLP

Reliability Benefits Estimated for ISO-NE 2003 Demand Response Program; VOLL = 
$2,500/MWh

Table 3.1 ISO-NE Demand Response Program Reliability Benefits Estimates; VOLL= $2,500/MWH 
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Thus, even a conservative approach to estimating the B/C concludes that the program 

provided positive net benefits. Using a higher value ($5,000/MWh) for VOLL results in 

higher benefits for each LOLP and Load at Risk pair, as Table 3.2 illustrates. Using a 

VOLL equal to $5,000/MWh, all but the most conservative assumptions about the 

contribution to reliability produce a B/C ratio in excess of one. The upper values of 

system state elements in the table (LOLP = 0.15 and % load at risk = 10%) produce a B/C 

ratio that exceeds 17.  

 

 

 

 

 

 

 

 

 

 

 

 

3.2 Price Response Program Impacts 

Load curtailments provided by price program participants produce benefits to all 

purchasers of electricity in the market in the form of bill reductions. Initially, lower real-

time market prices benefit those load serving entities in the market at the time of the 

event. But, load curtailments during high price hours effectively reduce the overall 

volatility of market price. As the volatility declines, so do the risk premiums that 

suppliers can charge for hedged supplies, as buyers are otherwise inclined to make their 

purchases in the spot market.  

 

Tracing the sequence of effects for the real-time market to the day-ahead and bilateral 

markets provides a foundation for quantifying the benefits of load curtailment in the real-

1.00% 2.50% 5.00% 10.00%
0.01 $44,700 $111,749 $223,498 $446,995
0.05 $223,498 $558,744 $1,117,488 $2,234,975
0.10 $446,995 $1,117,488 $2,234,975 $4,469,950
0.15 $670,493 $1,676,231 $3,352,463 $6,704,925

Value of Lost Load (VOLL) set equal to $5,000/MWh
Change in loss of load probability represent an improvement in system reliability. 
Load at risk reflects the expected impact of an outage, had one occurred during the event. 
Total Payments for load curtailed  = $396,594.
Shaded boxes indicates cases where benefits to do not exceed payments.

% of Load at Risk

Change in 
LOLP

Reliability Benefits Estimated for ISO-NE 2003 Demand Response Program: 
VOLL=$5,000/MWh

Table 3.2 ISO-NE Demand Response Program Reliability Benefits Estimates; VOLL= $5,000/MWH 
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time market. A reduction in load to be served, all else constant, results in a generating 

unit (or several units) being backed down from the point at which it otherwise would 

have operated.  Because ISO-NE dispatches units according to an ascending bid supply 

curve, the market-clearing LMP drops as load drops, all other things equal. In fact, 

customers that curtail in real-time anticipating benefits based on prevailing high prices 

are victims of their own good intentions. By curtailing in response to high prices, 

program participants also reduce the LMP they are paid for their curtailment. This is the 

primary reason that price response program participants are guaranteed a minimum 

payment rate of $100/MWh for curtailments. 

 

When loads are curtailed, and LMP drops as a result, and price reductions are 

immediately realized by buyers in the real time market. The direct benefits (bill savings 

to purchasers of energy in the real-time market) are defined by the change (reduction) in 

LMP times the load purchased from the real-time market during the event. Moreover, a 

lower LMP implies a lower risk premium for other buyers including those in the day-

ahead market and those purchasing through bilateral transactions; these are the indirect 

impacts.  Measuring these monetary flows requires devising a means for estimating the 

direct and indirect price impacts. The market LMP reflects the curtailment-induced price 

impact; the price is lower than it otherwise would have been. What is needed then is a 

means for determining what the price would have been had the curtailments not been 

undertaken. That provides the direct impact, and a basis for quantifying the indirect 

market effects.  

 

The price impact of curtailments was estimated by first developing a statistical 

representation of the load and LMP relationship for the ISO-NE market. This supply 

relationship, which reflects the bid curves that are used hourly to set LMP, is then used to 

simulate the impact of curtailments on LMP. The curtailed load is added to the load 

actually served in each event hour, and the estimated supply curve indicates the 

corresponding higher LMP. The difference between the actual and simulated LMP 

defines the direct price effect of the curtailments.  
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A first approximation of the indirect market impact can be accomplished by calculating 

the affect of the real-time price changes on the monthly average price; the result is that 

the average price is lower due to the lower prices during event hours. If the market were 

perfectly fluid and adjusted instantaneously, then the market would reflect those lower 

risks through a reduction in the prices all other buyers pay for hedge contracts. The 

product of the reduction in the average price times the amount of load purchased through 

bilateral contracts would represent a first-order estimate of those savings. In reality, 

markets react with a lag, so while some impacts are contemporaneous, others are felt over 

the course of many months.  

 

For example, if consumer prices are based on the monthly market prices, then the impact 

at retail is felt almost immediately. If retail prices follow market prices, but with a lag, 

then consumers realize the reduced prices in subsequent months. Finally, consumers that 

are served under a fixed, hedge price see no immediate impact. But, the lower price 

volatility that results from price program curtailments puts downward pressure on 

bilateral contract prices, so they too realize benefits, but in subsequent months. 

Representing indirect impacts as the in-month reduction in purchasing costs associated 

with bilaterals provides a useful and conservative first approximation until more complex 

financial models can be developed to track the cascading effects of the price response 

program on other market prices.  

 

The degree to which curtailments impact real-time LMPs depends on the slope, or 

steepness, of the supply curve at that time the curtailments are undertaken. The steeper 

the curve, the more pronounced the reduction in LMP. The measure of the steepness of 

the supply curve is referred to as the supply flexibility, which is defined as the percentage 

change in LMP resulting from a one percent change in the load served. The higher the 

supply flexibility, the greater the impact curtailments exert on LMP. Because the market 

underwent substantial structural changes during 2003, supply curves were estimated for 

the ISO-NE market for three distinct periods. The first was for January and February, the 

pre-SMD period. The second was for the period when the SMD was initially introduced, 
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March – May (Spring), and the third for June – August (Summer), when the SMD was 

fully implemented.  

 

Figure 3.1 illustrates ISO-NE real-time market prices for the three periods modeled.  

There was a change in the price level and volatility from the winter of 2003 to the 

summer of 2003, which indicates that the supply relationship changed from the winter to 

the summer of the year (Table 3.3).  The estimated supply flexibility in the winter (3.0) 

was 

relative high, indicating that the now familiar hockey-stick shape characterized the supply 

curve. However, by spring, when the SMD was fully implemented, and throughout the 

summer, the market supply curve was flatter, as indicated by the lower supply 

flexibilities shown in Table 3.3.  

 

Table 3.3 also provides the average load and price data calculated during the price event 

simulations for the three periods.  Because of the relatively low price flexibilities in each 

Figure 3.1 Real-Time Market Prices for ISO-NE in 2003 
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time period, price response program curtailments resulted in very small changes to LMP 

during declared events.  In January, program curtailments caused a change in price of 

about $.10/MWh, less than one tenth of one percent. The price impact was even lower in 

the spring, but slightly higher in the summer period.  

 

The benefits associated with price program curtailments were estimated for each of the 

three periods, and are summarized in Table 3.4. The benefits, which represent bill 

savings, were constructed by calculating the price change in each event hour of each 

period. Bill savings are the direct impacts, the product of the price reduction times the 

load transacted in the real-time market. Hedge savings listed in the table represent the 

indirect effects, conservatively estimated as the product of the change in the average 

monthly LMP times the load served through bilateral contracts, which was assumed to be 

60% of the total system load. Program payments are the monies participants received for 

curtailing. The market impact ratio is the ratio of the total savings to total program 

payments, which is provided in Table 3.4 for each period and for the year. 

 

Overall, the program benefits realized by buyers of electricity (and eventually by 

Price Response Program 2003 Summary of Market Price Impacts
Load (MW) Price ($/MWH)

Actual Simulated Change Actual Simulated Change
Winter 1,357,219 1,357,750 -531 87.56$            87.66$          ($0.10) 3.0
Spring 1,794,432 1,794,857 -425 94.79$            94.82$          ($0.03) 0.6 - 1.8
Summer 1,370,938 1,371,932 -994 78.05$            78.16$          ($0.12) 0.2 - 2.1
Values are the average impact for the entire Market (Winter) and for Zones (Spring and Summer)

Supply 
Flexibility

Table 3.3 ISO-NE Price Response Program - Summary of Market Price Impacts 

ISO-NE Price Response Program Market Impacts

Season Bill Savings
Hedge 

Savings
Total 

Savings
Program 

Payments
Market 

Impact Ratio

Winter $24,542 $75,163 $99,705 $46,187 216%
Spring $2,499 $28,563 $31,061 $38,264 81%
Summer $9,150 $83,944 $93,094 $85,631 109%
Total $36,190 $187,670 $223,860 $170,082 132%
Bill savings are the price change in the real-time market times the load that cleared in real time. 
Hedge savings are the corresponding induced change in the monthly average real-time price times 
the bilaterally contracted load.

Table 3.4 ISO-NE Price Response Program - Summary of Total Market Impacts 
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consumers) exceeded the payments made by ISO-NE to participants by 32%.  The 

relatively low ratio reflects system conditions; prices were generally stable throughout 

the year. Moreover, prices were 

relatively low even during events; 

only about one-third of event hours 

were above $.10/kWh (see Tables 

3.5 and 3.6 and Figure 3.2). While 

there were over 100 hours with 

prices above the threshold, 

program provisions resulted in a 

low capture rate. Events, which can 

begin as early as 7:00 a.m. and last 

until 6:00 p.m., are declared when ISO-NE foresees at least one hourly price above the 

$100/MWH threshold in that period. In 2003, however, the high hourly prices occurred in 

groups of a few hours dispersed over the 32 days of declared events. Consequently, 

customers curtailed in many hours when prices were relatively low, and the market price 

impacts were therefore small. 

 

Still, the program delivered total savings that exceeded payments to customers for their 

curtailments. Under more severe system conditions, with supply flexibilities of five (5) or 

higher, which characterized the NYISO market in 2001 and 2002, curtailments of this 

magnitude would produce much higher relative benefits. 

Price Response Program                                  
Event Statistics - 2003

Total event days 32
Total event hours 341.0
Total MWH curtailed 1950.7
Max. MW curtailed in any hour 25.4
Avg. MW curtailed/event hr. 5.72
Min. MW curtailed in any hour 0.0
Max. Participants curtailing any hour 69
Min. Participants curtailing any  hour 1
Hours of participation 1,525

Table 3.5 2003 Price Response Program Event 
Statistics 

Price Response Program Events LMPs - 2003

Zone
Total Event 

Hours
Number of Hours 
with LMP > $100

% Hours with LMP 
> $.10

Avg. Event 
LMP

VT 212 73 34% $90
NH 197 67 34% $87

WCMA 193 71 37% $91
RI 204 69 34% $87

SEMA 192 68 35% $89
Maine 161 48 30% $86
NEMA 221 72 33% $87
Conn 287 95 33% $88

Table 3.6 ISO-NE Price Response Program – Event Price Summary 
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4 Program Evaluation 

4.1 Overview 

ISO-NE commissioned the team of RLW Analytics and Neenan Associates to conduct a 

comprehensive evaluation of its portfolio of demand response programs. The study was 

undertaken during the period mid-September through December 2003. The evaluation 

was comprised of five main elements:  

q A process evaluation study,  

q A market impacts evaluation,  

q An assessment of customer satisfaction,   

q A product and feature preference study, and 

q A market potential study.  

 

The process evaluation study identified the procedures and processes involved in 

implementing the program and evaluated how well ISO-NE performed the functions for 

which it was responsible.  The primary sources of data were interviews with ISO-NE 

staff and other stakeholders, and program manuals and records.  

 

The market impact evaluation quantified the benefits from curtailments undertaken 

during real-time price response program events. To measure market price impacts, a 

supply model of the NEPOOL market was constructed. The model provides the means 

for estimating how prices are impacted during curtailment events, and projecting the 

impacts of those price changes into bill savings realized by buyers of electricity. Another 

model produces the reliability benefits associated with load curtailed by participants in 

the demand response programs.    

 

Customer satisfaction and preferences were evaluated by analyzing the results of a survey 

that was administered to both program participants and other customers. All current 

program participants received the survey. In addition, customer contact lists were 

developed to provide a frame for surveying customers that previously participated, but 

retired from the program, customers that had shown interest and had been exposed to the 
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program particulars, but chose not to participate, and customers that did not know about 

the programs. The survey responses provided data for the variety of analyses undertaken 

to characterize and compare the perceptions of the customer groups.   

 

The first (process evaluation), third (customer satisfaction), and fourth (program and 

feature preferences) elements of the evaluation are discussed below. Market impacts were 

discussed in the previous section (2), and the market potential study is discussed in the 

next section (5). 

 

4.2 Process Evaluation 

There are two primary objectives of the Process Evaluation Report:  
 

1. Provide a general understanding of how the various business processes function 

and interface with each other, and  

2. Based on problems or issues identified during stakeholder interviews, perform a 

more in-depth evaluation of the specific processes directly related to the 

problems/issues, evaluate root-causes, and then propose recommendations.  

 

Three primary activities contributed information to the process evaluation: (1) phone and 

in-person interviews with program stakeholders, (2) customer surveys, and (3) a program 

documentation review.   

4.2.1 Evaluation Overview  

A key aspect of this study was to utilize existing data resources at ISO-NE to gain an 

understanding of the operations of the demand response programs.  ISO-NE program 

documentation was gathered and reviewed in the early stages of the study.  This 

information was then used to frame the stakeholder interview scripts and customer 

surveys.   

 

Stakeholder interviews were performed with a total of 39 individuals from various 

stakeholder groups.  The interviewee groups represent six distinct stakeholder groups, as 

follows: 
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q Local distribution companies,  

q Demand response providers,  

q Competitive electricity providers,  

q Metering and Internet based communication system providers,  

q State regulators, and  

q ISO-NE staff.  

 

Semi-structured interview guides were used to direct these interviews, which ran about 

45 minutes each. The information gathered from the interviews was categorized and used 

to formulate observations about how well key processes are being performed. In addition, 

information about program satisfaction, gathered from a survey administered to 

customers, which is discussed in Section 4.3 below, was also used to formulate 

recommendations for process improvements. 

4.2.2 Program Design 

Stakeholder interviews examined interviewees’ perceptions about the program design 

process, along with queries to draw out responses on what they perceive to be the current 

program design successes and constraints.  In this section, the discussion is organized 

around the primary observations derived from these inquiries, accompanied by 

suggestions for improving future program efforts.  Since this evaluation is being 

performed concurrent with ongoing program refinements by ISO-NE, some of these 

suggestions are already underway, or in some cases fully implemented by the time study 

results are released. 

  

• Observation: The monthly Demand Response Working Group meetings improve the 

opportunity for stakeholders to provide input directly to ISO-NE program staff.   

o Suggestion: Monthly meetings should continue to be held with sufficient time 

provided for stakeholders’ issues to foster an environment that promotes 

widespread ownership of the program and dedication to its success.  

• Observation: Customer participation in demand response is too reliant on manual 

implementation. 
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o Suggestion:  ISO-NE should look for ways to utilize the existing DSM 

delivery infrastructure among local distribution companies to promote 

investments in building automation and control systems. On December 1, 

2003, ISO-NE issued an RFP soliciting proposals for up to 300 MW of quick-

start generation, demand response, and peak-load reducing conservation and 

load management. This provides an opportunity to leverage the potential 

synergy between these functions.  

• Observation: Some LDCs do not receive value from ICAP credits. 

o Suggestion:  It appears that some LDCs staff is not fully cognizant of the 

procedures required to receive value for ICAP credits resulting from demand 

response program participation by bidding curtailment resources into the 

ICAP supply auction. ISO-NE should provide training specifically aimed at 

instructing LDC program managers on how to submit their ICAP credits into 

the monthly ICAP supply auction. 

• Observation: The current ICAP payments for the demand response program are 

insufficient to attract additional participation:   

o Suggestion:  Demand response assets should be fully integrated into any 

future ICAP market so that they receive payment commensurate with that of 

generators.  

• Observation: As discussed more below, survey respondents rated the program as 

quite friendly, with a mean rating of 2.3, where a score of 1 indicated very friendly 

and a score of 5 not friendly at all.  

o Suggestion:  As the program continues to evolve, customer rated friendliness  

   will be an important metric that should be monitored regularly. 

4.2.3 Program Delivery Mechanisms 

The following two sections present the major findings and suggested recommendations 

regarding Marketing and Enrollment, and Notification and Settlement. 
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4.2.3.1 Marketing and Enrollment 
• Observation: ISO-NE has performed a broad and improved set of marketing activities 

in 2003, including technical forums, web casts, group and individual presentations, 

seminars and workshops.   

o Suggestion:  ISO-NE should continue to expand the marketing vehicles used 

to promote its demand response offerings, including cooperative program 

marketing with LDC conservation and other program initiatives.  

• Observation: The continuous changes experienced by the program have acted as a 

deterrent to soliciting participation. Program changes require redundant marketing 

and education by program implementers and make it difficult for participants to 

forecast program benefits.   

o Suggestion: ISO-NE should strive to provide a stable environment for demand 

response and arrangements should be made to provide an estimate of program 

benefits for potential program participants.  

• Observation: Demand response programs are not currently coordinated with other 

LDC program offerings.  Opportunities for better coordination identified by 

stakeholders include better integration with energy efficiency programs and with 

LDC meter upgrade services.  

o Suggestion: Integration of ISO-NE demand response programs with LDC 

demand-side management and other initiatives should be rationalized and 

coordinated to the extent practical. 

• Observation: ISO-NE may be better positioned to coordinate marketing with regional 

and national chains than individual enrolling participants.  

o Suggestion: ISO-NE should consider coordinating marketing activities with 

LDCs and others to promote participation by regional and national chains. 

• Observation: The low technology and super low technology options for providing 

consumption data promote greater participation among customers in the price 

response program.  

o Suggestion: ISO-NE should continue to offer customers both the low and the 

high technology metering option where appropriate.  



ISO-NE 2003 Program Evaluation 
 

Section 4 – Program Evaluation  Page 30 
 RLW Analytics and Neenan Associates 
  

• Observation:  Competitive energy suppliers are not aggressively marketing the 

program due to low profit margins.  

o Suggestion:  ISO-NE should continue to work with competitive energy 

suppliers to assess opportunities to improve the marketability and profitability 

of the demand response programs. 

• Observation:  The asset activation notice sends a confusing message to the end-use 

customer.  

o Suggestion:  ISO-NE should only send the "Ready to Respond” notice to the 

end-use customer. 

4.2.3.2 Notification and Settlement 
• Observation:  The contact information for participants can become unreliable over 

time due to staff turnover and domain name changes, among other things.  

o Suggestion:  ISO-NE should send test notification messages at the point of 

enrollment and at the beginning of each summer season.  Lists of invalid 

contact information should be passed to the Enrolling Participants so they can 

be reconciled. 

• Observation:  The process for terminating demand response events needs to be 

reevaluated to prevent misunderstandings about event stop times.  

o Suggestion:  ISO-NE should consider implementing a web-based demand 

response event page that clearly indicates event start and stop times for end-

use customers and other stakeholders.  

• Observation:  Demand response assets need to be tested on a regular basis to 

establish capacity in the absence of called events. 

o Suggestion:  ISO-NE should conduct regular audits of enrolled demand 

response assets.  

 

4.3 Customer Satisfaction and Characterization 

A survey was designed and administered in late October and early November to measure 

program participants’ satisfaction with the program and its key features, characterize the 

population of program participants and contrast them to non-participants, and to identify 
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customers’ load management capabilities. Three customer categories were constructed to 

guide the survey design and its administration, as follows: 

1. Participants – customers who were enrolled in any of the ISO-NE demand 

response programs during the period January to August 2003; 

2. Informed non-participants (INP) – customers that were enrolled in a ISO-

NE DR program before 2003, but not in 2003, and customers that had 

participated in a workshop or seminar during 2003 that described the 

program offerings but that eschewed participation in 2003; and  

3. Uninformed non-participants (UNP) – customers that were not aware of 

the programs.  

 

A total of 1,349 surveys were administered, and 110 were returned completed. Table 4.1  

describes the various groups to which surveys were sent and the response rate for each. 18   

The active participant response was the highest (18%), followed by that for INPs (14%). 

Response rates for other groups were low. The response rate is comparable with that of 

similar survey endeavors in New York.  

 

 
Survey Group 

Organizations providing 
customer data 

Total Qty 
Attempted 

Total 
Completed 

Response  
Rate 

Active Participant ISO New England 303 54 18% 

Retired Participant ISO New England 80 4 5% 

Informed Non-
participant 

ISO New England, LDCs 
137 19 14% 

National Retail 
Energy Managers 

ISO New England 
83 6 7% 

Uninformed non-
participants 

Lists purchased from market 
research organization and provided 

by LDCs and industry groups  
746 27 4% 

Total 1,349 110 13% 

 
Table 4.1 Survey Frame and Response rates 
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4.3.1 Survey Frame and Responses 

Program participants were contacted about completing the survey using the information 

provided on the program enrollment form, which was primarily used for the purposes of 

event notification. Consequently, in many cases the survey instrument may have ended 

up in the hands of an individual that did not see the value of completing and returning it. 

Moreover, a contractor to ISO-NE administered the survey, and as a result many 

participants may not have recognized the connection between the survey and program 

they joined, especially when their primary contact was with their Enrolling Participant.    

 

The sample frame for INPs was limited to the contact information provided by those 

customers that attended a briefing sponsored by ISO-NE in the winter and spring of 2003. 

Acquiring more comprehensive lists from Enrolling Participants to include customers to 

whom they had marketed the program was not feasible in this study, since such 

provisions were not required of them, and there was insufficient time to create such 

databases.  

 

To improve the response in future survey initiatives, Enrolling Participants should be 

encouraged to acquire and supply to ISO-NE the name of someone at the customer’s 

facilities that has both been informed of the possibility of a survey, and indicate that it 

would be willing to be included and capable of responding. Additionally, they should be 

encouraged to track their program marketing activities and provide ISO-NE with contact 

information for use in program evaluations. Involving Enrolling Participants directly in 

the survey administration process would increase customer awareness of the value of 

responding to the survey, and response rates would benefit substantially from such a 

representation.  

 

To reach UNPs, customer lists containing businesses in New England were purchased 

and a trade organization provided an additional set of addresses for national retail energy 

managers. The response rate for these two groups was low, as might be expected given 
                                                                                                                                                 
18 The survey was distributed by email and follow-up phone calls and other reminders were sent out during 
the administration period. Customers could respond electronically (which most did) or fax or mail in a 
completed response.   



ISO-NE 2003 Program Evaluation 
 

Section 4 – Program Evaluation  Page 33 
 RLW Analytics and Neenan Associates 
  

that the survey required answering questions about a program of which customers were 

not aware, and sent from an organization that they were not familiar with. If subsequent 

surveys are focused on UNPs, more intensive telephone contact and interview techniques 

may be required to achieve significant 

and representative information. 

 

The distribution of responses by zone 

is displayed in Figure 4.1.  Given that 

only limited customer information is 

provided through the enrolling process, 

the only other available means for 

comparing survey respondents to the 

population is by maximum demand, as 

illustrated in Figure 4.2. A 

substantially smaller percentage (28% versus 43%) of survey respondents have maximum 

demands in the one-third to one 

megawatt category than is the 

case for the population of 

participants. However, 

respondents have a slightly 

higher percentage of 

participants with demands 

larger than one megawatt 

compared to the population. 

Consequently, the survey 

responses may be slightly 

biased toward those customers with demands greater than one megawatt, if they indeed 

differ from those of other participants.   

 

The survey responses provide a rich source of insight into how customers value DR 

program participation that is useful for improving program marketing and administration, 
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and for evaluating program modifications and refinements to make participation more 

attractive and effective. 

 

4.3.2 Overall Program Satisfaction 

Participants in the demand and price 

response programs reported that overall 

they were quite satisfied (Figure 4.3). 

Satisfaction scores (where 1 indicates 

very satisfied and 5 very dissatisfied) for 

the enrollment process and metering 

were about 3.0 for both programs. For 

the most part respondents indicated that they were satisfied with payment processing, 

although the average demand response 

program score was about 3.5. Comments 

by respondents indicate that some want 

faster payment, which may reflect the 

provisions under which Enrolling 

Participants compensate customers 

rather than the ISO-NE payment 

provision. Survey results indicate that 

event notification was sufficient (almost two-thirds responded yes, it was) and the 

process by which notice is given is 

also satisfactory, with a ranking of 

about 3.0 reported by both demand and 

price program participants. 

 

All survey respondents were asked to 

indicate scores for the customer 

friendliness of the program, the ease of 

use of the program, and marketing 
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materials ISO-NE provided. The results illustrated in Figure 4.4 and 4.5 compare the 

responses of INPs to those of demand and price program participants. All found the 

program and marketing material to be reasonably accessible and understandable, which 

suggests that the technical information customers need to understand program terms and 

conditions are being conveyed quite successfully. Survey respondents report that they 

found the process of finding out about participation to be friendly and pleasant. Overall, it 

appears that customers who were involved in ISO-NE’s marketing efforts are satisfied 

with how ISO-NE has implemented its demand response programs. 

4.3.3  Participant Characterization 

The survey asked respondents to describe their business, characterize their business 

premises, and indicate how and when they use electricity. The results provide a basis for 

identifying factors that help explain whether or not customers participate at all, and for 

those that do, why they chose either the demand or the price response program. 

Throughout the discussion below, comparisons are made between participants in the price 

response program and those that were in any of the three demand response programs. 

 

Figure 4.6 compares the business activity of the survey respondents to that of the 
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population of all program participants separately for both demand (left side panel) and 

price (right side panel) response programs. Overall, survey respondents appear to be quite 

representative of the overall participant population based on business activity.  A greater 

proportion of demand response program participants are involved in manufacturing 

(48%) and a higher percentage of price program participants (43%) are in a service 

business. However, both programs show participation in excess of 10% by all of the 

business categories portrayed with the exception of the transportation/utility sector.  

 

Comparing the four groups by the number of shifts they employ reveals only small 

differences (Figure 4.7). In other words, the number of shifts does not seem to be a 

distinguishing factor in participation. Since the number of shifts is an indicator of the 

intensity with which the premises are utilized, one might expect that firms operating 2 or 

3 shifts a day would be less capable of responding to curtailments, and therefore less 

likely to participate. The percentage of demand participants with three shifts is almost a 

large as the combined number of demand participants reporting one or two shifts. 

Clearly, operating around the clock does not prevent some customers for participating. In 

addition, the number of shifts does not serve to distinguish the INP and UNPs from 

program participants. This is a further indication that the number of shifts a premise 

employs by itself is not very useful for predicting program participation.19   

 

                                                 
19 Many survey respondents represent campus-type facilities that provide education or health services, and 
they often categorize themselves as operating two or three shifts, but that might not have the same 
connotation regarding the intensity of facility electricity use than it does in a manufacturing environment. 
Perhaps a better distinction to make for a facility is process versus service oriented activates. 
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The same holds true for factors such as the number of employees, the facility size (square 

feet of buildings), and the number of buildings. As Figure 4.8 illustrates, there is little 

difference between participants, INPs and UNPs in any size (measured by employees) 

category, or for that matter between demand and price program participants. The fact that 

the INPs are a lot like participants in this regard suggests that they may be good 

candidates for program enrollment.  

 

Figure 4.9 depicts the distribution 

of responses regarding facility size 

(square feet). With the exception of 

the 50,000 to 99,999 sq. ft. 

category, where the percentage of 

demand response participants is 

substantially greater than any other 

category, there seems to be no 

important distinction that would 

serve as an indicator of an inclination to participate.  Responses to how many buildings 

comprise the customer’s facility (not illustrated) provide only one useful distinction: 

almost twice as many price program participants reported 2-10 buildings as demand 

response participants, perhaps indicative that service facilities are more inclined to 

participate in the price program, especially campus-type facilities and facilities with 

several premises, such as college and medical facility campuses and office parks.  

 

Most respondents reported that electricity 

comprised the majority of its energy consumption 

(Figure 4.10). But, demand participants are 

distinguished by their higher utilization of gas. 

However, almost the same percentage of price 

response participants indicated that they had 

alternative fuel equipment at their premises as did 
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demand participants. As Figure 4.11 displays, more demand participants have on-site 

generation than do price participants. 

 

In general, easily verifiable facility 

characteristics are not very useful in 

predicting participation in an ISO-NE 

demand response program. Facilities with 

apparently similar circumstances came to 

different conclusions about the value of 

participation. Accordingly, estimating market potential or qualifying facilities as to their 

inclination to participate requires a more in-depth understanding of the facility and how it 

operates, and by whom.   

 

Survey respondents were asked to indicate what percentage electricity cost comprised of 

their total facility budget. The survey responses, illustrated in Figure 4.12 suggest that it 

is price participants, not demand participants that have the highest level of electricity 

consumption intensity, but otherwise there is no distinguishable difference by percentage 

category. This result suggests that just because electricity is a small part of the facility 

budget does not 

mean that the 

facility will 

reject load 

management 

program 

participation to 

reduce that cost.   

 

The large number of price participants, and for that matter INPs and UNPs, reporting 

electricity costs exceeding 11% (Figure 4.12) may be an anomaly. Despite the specific 

wording of the question, which asked for annual electricity cost as a percentage of total 

business costs, some survey respondents may have responded by providing electricity 
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costs as a percentage of their total energy budget, or total building services department 

budget.20 

 

Comparison of 

participation according to 

the level of energy usage 

suggests that these 

measures are not very good 

predictors of participation 

in ISO-NE programs. 

Figure 4.13 shows the 

results for August maximum demand, which, like reported summer or winter maximum 

demand, provides ambiguous results regarding its use as a marker for likelihood of 

participation. The greatest number of customers is in the 500 kW to one MW category, 

but differences between participants and non-participants are relatively small.  

 

In the under 500 kW category, there is a smaller percentage of price response participants 

compared to demand participants, and the opposite is true in the 1–10 MW category. 

Knowing the program in which a customer participates does not help to predict its size, 

nor can size be used to predict participation in any program, or a specific program, with 

any degree of comfort. This result challenges the credibility of the conventional wisdom 

that large customers are the best candidates for demand response program participation. 

Larger customers may be desirable in that they are easier to locate and contact, and if 

they enroll they may provide a larger curtailment asset. But, based on the results of the 

survey, smaller customers appear to be likely to participate in both demand and price 

programs. If these customers can be reached cost effectively, they should not be 

overlooked. 

 

                                                 
20 Firms for which electricity comprises a significant expense, over 10-15%, are otherwise distinguishable 
by the unique character of their facility and what they do, for example melting operations, paper-making 
facilities, and air processing plants. 
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Does any characteristic serve as a meaningful marker of participation? Survey responses 

to three other questions provide additional insight; consumption by time of day, the time 

spent buying and managing energy, and the temperature-sensitivity of the facility’s load. 

The results of these three questions are displayed in Figures 4.14, 4.15, and 4.16. 

 

Respondents were asked to 

indicate in which of four 

periods in the day they used 

the most electricity: 8:00 

a.m.– 12:00, 12:00 – 5:00 

p.m., 5:00 p.m. – 10:00 p.m., 

and 10:00 p.m. –  8:00 a.m. 

In every case but price 

response, the highest reported usage period was noon – 5:00 p.m. This period represents 

the highest usage period for 60% or more of the INP, demand response participants, and 

UNP respondents. Half of price participants indicated that the noon to 5:00 p.m. period 

was their highest usage period, but for an equal number electricity usage is highest in the 

morning, 8:00 a.m. to noon. Conversely, twice as many demand response participants 

peak in the afternoon period as do the morning.  

 

The amount of time 

respondents spend 

buying and managing 

energy would seem to 

be a good indicator of 

participation in a 

program. The 

maintained hypothesis 

was that those companies that spend more time managing energy are more likely to 

participate. Because they better understand the facility’s load management capability, 

they should be more attuned to opportunities to save money by participating in demand 
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response programs. As figure 4.15 illustrates, more demand and price response 

participants report spending a higher amount of time managing energy than INPs, but not 

by a wide margin. Moreover, the percentage of program participants reporting that they 

spend a low amount of time managing energy (0-10%) is higher than for the two non-

participant categories.  

 

These counterintuitive results may in fact be informative. It is possible that facilities that 

devote a lot of time to managing energy focus that effort on conservation and efficiency 

initiatives, and not on demand response opportunities. Thus, just because there is a 

designated person spending time on energy management does not translate directly into 

interest in the type of programs ISO-NE offers. Alternatively, it might be that 

respondents indicated the time they personally spent, but that was not necessarily 

indicative of the overall corporate effort. While the goal was to have the survey 

completed by the facility energy manager, another individual may have completed the 

survey. In any case, it is important to resolve this anomaly. Effective promotional and 

marketing campaigns require knowing who in an organization should be contacted about 

participation in a demand response program.  

 

One apparently useful (and 

verifiable) indicator of program 

preference, demand or price, is 

whether the facility’s load is 

temperature sensitive, i.e., load 

fluctuates more than 5% on hot, 

summer days. Figure 4.16 

illustrates that demand program 

participants are far more likely to answer that they are not temperature sensitive than are 

price participants, INPs, or UNPs. Conversely, participants in the price program (as are 

INPs and UNP) are more likely to be temperature sensitive. In the next section, questions 

that probed what actions customers take to respond to demand or price events further 

clarify and reinforce this association.  

0

20

40

60

80

100

Yes No

P
er

ce
n

t

INP [N=32]

Demand
Response
[N=15]
Price
Response
[N=34]
UNP [N=27]

Temperature-Sensitive Load

Figure 4.16 Temperature-Sensitive Load 



ISO-NE 2003 Program Evaluation 
 

Section 4 – Program Evaluation  Page 42 
 RLW Analytics and Neenan Associates 
  

 

To summarize, it is difficult to draw a clear distinction between demand and price 

program participants based on the characteristics of the facility. Thus, basing 

participation estimates only on the more easily obtained facility characteristics is fraught 

with inconsistencies. Ruling out customers based on conventional rules of thumb that 

historically have been used to recruit customers to interruptible programs will bypass a 

lot of the best candidates, and squander resources on accounts with little promise. 

Anticipating that this might be the outcome, the survey involved additional lines of 

inquiry to establish linkages between customers’ perceptions of their ability to manage 

their loads and barriers to doing so, which are discussed in the next section.   

4.3.4 Load Management Capability 

Survey respondents were asked to specify what improvements they had made in demand 

or load management capability since 2001. Their responses paint a picture of the current 

state of load management capability in the market. Figure 4.17 illustrates the response 

percentage by respondent type, organized by technology groupings. 

0

10

20

30

40

50

60

Non
e

New
 in

ter
va

l m
ete

rs 
for

 en
tire

 fa
cili

ty

New
 in

ter
va

l su
b-m

ete
rs 

at 
majo

r lo
ad

s

Ene
rgy

 in
for

matio
n/ 

man
ag

em
en

t s
yst

em
s

Auto
matio

n/ 
co

ntr
ols

 en
ha

nc
em

en
ts

Auto
matio

n/c
on

ne
ctiv

ity 
en

ha
nc

em
en

ts 
for

 lo
ad

 ag
gre

ga
tion

Noti
fica

tio
n t

ec
hn

olo
gy

Dire
ct 

loa
d c

on
tro

l d
ev

ice
s f

or 
ligh

ting
 sy

ste
m

Dire
ct 

loa
d c

on
tro

l d
ev

ice
s f

or 
cy

clin
g o

ff e
qu

ipm
en

t

Ins
tal

l "o
n-s

ite
" g

en
era

tor
s

Te
ch

no
log

y im
pro

ve
men

ts/u
pg

rad
es

 fo
r o

n-s
ite 

ge
ne

rat
ors

Othe
r

P
er

ce
n

t

INP [N=28]

Demand Response [N=11]

Price Response [N=27]

UNP [N=25] 

Demand or Load Management Improvements Since 2001

metering

DG

DLC

controlsmetering

DG

DLC

controls

Figure 4.17 Demand or Load Management Improvements Since 2001 



ISO-NE 2003 Program Evaluation 
 

Section 4 – Program Evaluation  Page 43 
 RLW Analytics and Neenan Associates 
  

 

The relatively higher reported improvements in metering and energy information systems 

may reflect the requirement that all demand program participants meter loads at  5-

minute intervals and provide that data to ISO-NE every 5 to 15-minutes. However, many 

said they had made no improvements at all. Since many demand participants previously 

participated in a load management program, they already had such equipment.  

 

While less than 20% of program participants reported making automation and controls 

improvements, over twice as many INPs and UNPs said they had made such acquisitions. 

They also report relatively high adoption of lighting controls and direct load control 

(DLC) devices compared to participants. This suggests that there are many customers not 

currently in either program that are well suited to participation in one or the other, and 

reinforces the recommendation that demand response program promotion be integrated 

with marketing initiatives of LDCs and energy service companies. Finally, the incidence 

of the installation of an on-site generator or improvement to existing generation 

equipment is low (under 10% for all but UNPs) for all groups. 

 

Respondents were asked to describe actions they would undertake if asked to curtail. 

Figure 4.18 displays the results. The responses of program participants may reflect 
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actions they actually undertook, either during the current year or previously, while those 

of INPs and UNPs are responses to an unspecified hypothetical situation.  

 

Most (74%) of price program participants indicted that they would ask employees to take 

measures to conserve, but only about half of the demand participants indicated the same. 

This is also the case with turning off or dimming lights, the response of which by price 

participants is high (62%) compared to that of demand participants (38%). This 

relationship also holds for reducing lighting or increasing indoor temperature: 50% of 

price participants indicated they would, but only 19% of demand participants. Price 

program participants report higher instances of simple behaviors like reducing plug loads 

and limiting elevator use. Demand participants, conversely, are more likely to halt a 

major operation (19%) or shut down the plant (19%).  

 

To summarize, more demand program participants appear to implement major load 

reduction steps than those in the price program, while price participants turn off smaller 

discretionary loads than their demand program counterparts. INP responses are very close 

to those of price program participants, yet another indication that they constitute a 

population of potential participants. 

 

When asked to indicate the single largest 

impediment to reducing load during the 

period 8:00 a.m. to 6:00 p.m., about 75% 

of demand participants said meeting 

production schedules was the largest 

barrier, compared to 55% for price 

participants (Figure 4.19). Comfort was 

chosen by about 44% of price program 

participants, many of which are involved 

in a service industry. However, only 20% of demand participants reported that comfort 

was their primary concern. As is often the case, the responses of INPs and UNPS closely 

resemble those of pricing program participants.  
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Almost three quarters of demand participants said that they had electrical process 

equipment. But, those that have such equipment report vastly different load management 

capabilities. About half reported that they could shift that process (or processes) by 25% 

or more while the others said they could shift it by 5% or less. This suggests that 

curtailment capabilities are distributed bimodally, with some having large (relative to 

peak demand) curtailment capability and others with relatively low capability.  

 

Not surprisingly, price 

participants indicated that they 

could reduce or shut off some 

lighting in response to a 

curtailment event at a higher rate 

(58%) than demand participants 

(40%), but the result indicates 

that some manufacturing plants 

not only shut down processes, 

but also reduce what lighting they can (Figure 4.21). Both currently rely largely on 

manual actions to achieve the lighting reductions, but may be receptive to new 

technologies that automate light dimming in a manner that minimizes occupant 

discomfort (Figure 4.22), thereby increasing the amount of load that can be curtailed.  
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While respondents report a greater 

level of automation of processes, 

manual control is the most 

common control method for price 

participants (Figure 4.23). Over a 

third of price participants report 

that they can raise their ambient 

facility temperature by 1-2 degrees during an event, less than half that many demand 

customers so indicated, and almost 45% said they were unable at all to adjust the 

temperature of the facility. While some participants in ISO-NE demand response 

programs have substantially automated the processes they curtail during events, the rest 

accomplish the curtailment 

by manually abating or 

shutting down electricity 

consuming devices.  

 

As these customers become 

more experienced with 

program participation, and if 
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the benefits increase, or expectations of benefits rise, then the existing base of 

participants may be able to substantially increase the amount of load available for 

curtailment by adopting control technologies. Such intrinsic program growth would offset 

the need to attract new participants to achieve program goals for demand response. 

 

4.4 Program Choice 

To ascertain barriers to program participation imposed by the design of the demand and 

price programs, the survey included questions to solicit the reasons why customers chose 

the program they did, or chose to not participate. In addition, respondents were asked to 

react to changes in program features, and to a new program design, a day-ahead price 

response program.  

 

4.4.1 Barriers to Participation in Current Program Offerings 

The informed non-

participants (INP) were asked 

to indicate why they did not 

participate in the demand 

response program (Figure 

4.25).  Their responses 

indicate that, by and large, 

the benefits were insufficient. 

Specifically, survey 

responses indicate that the benefits did not justify the risks (27%), or that the energy 

payment was too low (27%). Over a fifth said that they were unable to shift usage, 

probably indicating that they could not conceive of program payments ever being 

compensatory rather than imagining that they could do so under very high prices. Still, 

almost 75% cited benefits, not lack of ability to curtail, as the primary barrier to 

participation. 
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Given the current ICAP market in New England, characterized by low monthly spot 

market prices, it is not surprising that many customers find participation to be not 

worthwhile. ICAP payments to demand participants were relatively low throughout 2003, 

averaging about $.23/kW-month.21  Consequently, curtailment events are the primary 

source of payments, and to many customers the expected payouts do not justify 

undertaking the transactions required to successfully participate.   

 

Price program participants answered in much the same manner when asked why they 

chose the price program over the demand program: i.e., the benefits of the alternative 

program did not justify participation (Figure 4.26). A few (10%) said that programs rules 

conflicted with 

provisions of their 

electric service rate, and 

others (20%) indicated 

that they did not 

understand the demand 

program requirements.   

 

Paradoxically, 30% said 

they did not participate in a demand program because they were unable to shift load; yet, 

in order to realize any benefits from the program they chose (the price program) they 

would have to curtail load during times when the window of opportunity was opened. It 

could be that what they meant to convey is that they found the mandatory curtailment 

provisions of the demand program unacceptable, so they chose the price program because 

curtailments are voluntary and no penalty can be assessed.   

 

To see if specific program provisions were the reason why customers eschewed 

participation, both price response participants and INPs were asked if they would be more 

likely to enroll in the demand program if some of the compliance risks were reduced. 

                                                 
21 Most demand program participants receive ICAP payments based on the monthly ISO-NE ICAP auction 
result.  
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About a third of price participants said they would be likely to participate in the demand 

program if curtailments were limited to a total of 20 summer hours. The same percentage 

indicated they would participate if curtailments were limited to three consecutive days. In 

both cases, roughly half as many (15%) of INPs said that such limits on curtailments 

would induce their participation. These questions might be answered quite differently if 

participants had been exposed to many days of mandatory curtailments.22  

 

Participants were asked to indicate 

what feature change would most 

influence them to increase the level 

of curtailment during events in the 

program in which they participated. 

As Figure 4.27 illustrates, most 

indicate that it would take higher 

financial benefits to induce more 

participation, although a small number indicated longer event notice. This finding 

suggests that modifications to the program provisions to limit exposure are unlikely to 

have much effect on participation until curtailments become common. 

 

What was the most important 

factor in the decision to 

participate? Figure 4.28 

displays the responses to this 

survey question. As was the 

case in other similar situations, 

most of the respondents, 

participants and INPs, indicate 

that the decision turns on the 

perceived benefits. A few (11% 

                                                 
22 Demand program participants that fail to comply with a curtailment event forfeit the month’s capacity 
payment. 
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of demand, 27% of price participants, and 11% of INPs) reported that they were 

motivated by a sense of duty to help protect against widespread blackouts. The fact that 

some customers see this as being important suggests that marketing and promotion 

programs should emphasize the contribution to system reliability in marketing 

participation, especially in the price program.  

  

Finally, respondents were asked to indicate the importance of enabling technologies to 

their participation in demand response programs. The results, illustrated in Figure 4.29, 

suggest that demand 

participants perceive 

management and 

control technologies as 

being the most 

important. Price 

participants generally 

concur, and once again, 

INPs are hard to 

distinguish from price 

program participants. 

 

To summarize, there are some discernable differences in the observable characteristics of 

participants, relative to non-participants, with regard to their load management 

capabilities.  

 

Generally, demand participants are larger users of electricity, with the important 

exception of customers in the 333 to 1,000 kW category. The demand program appears to 

be more attractive to manufacturing firms, but not exclusively so, as there are a 

substantial number of participants are in the service industries. The loads offered for 

curtailment by pricing participants tend to be discretionary usage that is manually 

controlled, while demand participants are more likely to shut down a major process, or 

even the plant itself, utilizing some level of automated control. Once again, the 
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exceptions are notable. Consequently, it is difficult to cast a definitive portrayal of what 

constitutes the typical demand response participant, and to contrast that profile with that 

of a price response participant.  

 

The most profound marker to participation is experience. Customers that have 

participated previously in a load management or dynamic pricing program are more 

likely to be in the demand response program (Figure 4.30). But, if experience is the prime 

driver to participation, then how would the demand program ever grow beyond its current 

participants? The price program serves an important role in helping customers become 

accustomed to the circumstances when the New England electric system is stressed, and 

load curtailment has value, but under more acceptable circumstances since the participant 

decides whether or not curtail at each opportunity. If provided support to help them 

project that experience into 

the circumstances typical of 

the demand program, many 

of these customer may 

acquire the behaviors and 

enabling technologies they 

need to be willing to 

participate in the demand 

program, thereby resolving 

the paradox of experience.  

 

4.4.2 Alternative Design and Product Preferences 

Over 300 customers chose to participate in the ISO-NE Real-Time Price Response 

Program in 2003. That choice reflects customer preferences for a program that pays only 

for performance, and lets customers decide when and how to curtail. The tradeoff relative 

to the demand program is that there is no up-front, capacity payment. Moreover, price 

response program participants have no assurance that opportunities will arise to curtail 

and get paid, since payment is limited to when ISO-NE forecasts real-time LMPs in 
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excess of $.10/kWh, and opens up the curtailment window of opportunity. This strong 

interest in responding to prices as the market reveals them, (as opposed to committing to 

curtailments) suggests that there might be a substantial interest in participating in the 

ISO-NE day-ahead market.  

 

The survey posed a hypothetical day-ahead price response program for respondents to 

consider, with the following characteristics:23 

1. Participants would enter bids to curtail, during specified hours of the next day, to 

ISO-NE early in the morning the day before; 

2. Bids would be in one megawatt increments with a specified $/MWH bid to 

curtail;24 

3. Bidders would be informed by 4:00 p.m. whether or not their bid was accepted; 

and 

4. Curtailment bids that are accepted would be paid the higher of their bid price or 

the day-ahead market LMP.25 

 

Respondents were then asked to 

indicate the likelihood that they 

would participate in such a 

program if it were offered. The 

responses are illustrated in Figure 

4.31. About 44% of demand 

program and 51% of price 

program participants indicated 

that they definitely would or probably would participate. INPs were somewhat less 

                                                 
23 The provisions were selected to correspond to those of programs offered currently by NYISO so that 
responses from ISO-NE customers could be compared to those from previous surveys conducted in New 
York. ISO-NE day-ahead market would allow bids to be made until about noon, and participants in would 
be notified around 4:00 p.m. the disposition of their bid.  
24 The NYISO and ISO-NE programs allow customers to effectively bid blocks of consecutive hours, but 
that aspect was not explicitly introduced in this hypothetical to keep it as simple as possible. A 
knowledgeable customer might have recognized the absence of that valuable program feature and indicated 
lower interest as a result.  
25 Because the bids are treated by the ISO as generation offers, they receive the same market price-setting  
outcome.  
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interested (34%) using the same measure, but interest among the UNPs was relatively 

low (under 20%).  

 

The strong interest by price participants is expected, as the day-ahead notice improves on 

a design they already have a preference for; they get longer notice of events and they 

control when they enter the market by the price they bid. The fact that they are willing to 

become exposed to the non-compliance penalty suggests that more market access and 

control are worth the risks. Because INPs are so similar to price participants, and 

therefore likely to participate in the price program if approached properly, the similar 

distribution of interest in the day-ahead is consistent and encouraging. 

 

The high interest on the part of demand participants may reflect the current market 

situation characterized by low ICAP payments and few curtailment events to earn 

performance payments. Some customers appear to be willing to switch to a program 

where all the benefits are derived directly from day-ahead energy market prices. 

However, customers do not necessarily have to choose between the two programs. ISO-

NE could allow demand program participants to enroll in both the demand and the day-

ahead price program by devising provisions that resolve what constitutes compliance 

when a day-ahead bid that is accepted is coincident with a call for curtailments by 

demand program participants.26  Alternatively, ISO-NE could design its day-ahead 

demand response program to give participants ICAP credit, and require such participants 

to provide the full load curtailment quantity offered in the day-ahead market to the extent 

the offer is accepted. 

 

                                                 
26 NYISO allows customer to participate in its ICAP and day-ahead bidding programs. If events are 
coincident, the participant must fulfill both its ICAP event maximum demand compliance requirement and 
the day-ahead hourly energy curtailment obligation.  
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To explore the value of alternative day-ahead program designs, survey respondents were 

asked to indicate which, if any, of several feature adjustments from the hypothetical 

program would most improve the program. The responses are illustrated in Figure 4.32.27 

A high percentage 

response in the figure 

indicates that the feature 

would increase the 

likelihood of 

participation, and a low 

score indicates that it 

would not increase that 

likelihood. Not 

surprisingly, over 50% of 

respondents in all 

categories said that 

receiving a capacity payment would be an improvement. This suggests that allowing 

customers to jointly participate in the demand and day-ahead price programs would 

increase the enrollment in the former and result in robust participation in the latter. 

 

Among the other feature changes offered for evaluation, the customers are divided. 

Demand customers in general are more disapproving than price participants and INPs of 

the addition of a bid floor and a bid ceiling to the hypothetical design. This might be 

because these customers are more knowledgeable about the implications of restricting 

bids, especially the bid floor that precludes curtailments during a majority of the hours of 

the year.    

 

Respondents were also asked how comfortable they would be undertaking the three 

activities that participation in the day-ahead program would require, as follows:  

1. Developing a plan for meeting a specified curtailment bid requirement; 

                                                 
27 The responses are the percentage of customers that indicated a score of 1or 2, on a scale of 1 to 5, where 
1 indicated that that the feature would be provide most improvement.  

0
10
20
30
40
50
60
70
80

The minimum bid price
w as set at $.05/kWh

The maximum bid price
w as set at $1.00/kWh

Failure to curtail
resulted in a penalty

equal to the higher or
the day-ahead or real-

time market price

Participating customers
w ere also available for

a monthly capacity
payment ($/KW per

month)

Bids could be submitted
in 100KW increments

P
er

ce
n

t

INP [N=13]

Demand Response [N=7]

Price Response [N=20]

UNP [N=16]

Likelihood of Increase in Participation Day-Ahead 
Based on Changes in Program Features 

(Hypothetical Program )

Figure 4.32 Likelihood of Increase in Participation Day-
Ahead Based on Changes in Program Features 
(Hypothetical Program) 



ISO-NE 2003 Program Evaluation 
 

Section 4 – Program Evaluation  Page 55 
 RLW Analytics and Neenan Associates 
  

2. Monitoring prices to determine when to bid; and 

3. Determining at what price to bid. 

 

The results are displayed in Figure 4.33.28 Most respondents reported that they were 

comfortable devising plans for how to curtail; price response participants indicated an 

especially high degree of comfort. Customers are apparently capable of working through 

their operations and determining the order in which they would curtail, in effect 

establishing their outage 

costs for electric services. 

This result would seem to 

dispel the notion that 

most customers simply 

cannot curtail because 

they have nothing that 

can be curtailed. But, is 

curtailing under a day-

ahead bidding program 

profitable?  

 

When it comes to monitoring prices daily to carry out the bidding strategy, or 

determining that strategy (at what prices to bid), respondents indicated that they are 

substantially less comfortable, and price participants are less comfortable than those in 

the demand program. This result suggests that while interest in the day-ahead program is 

high, customers lack the full complement of skills required to participate actively and 

beneficially.  Accordingly, an essential element of such a program is training and other 

support infrastructure to help customers better understand the character of day-ahead 

market prices, devise a bidding strategy that integrates their curtailment capability with 

their market perspectives, and become accustomed to undertaking routine bidding 

activities.  

                                                 
28 The survey asked respondents to indicate their comfort in carrying out each of the three activities on a 
score of 1 (very comfortable) to 5 (not comfortable). Responses in the figure are the percentage that entered 
a score of 1 or 2. 
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5 Market Assessment 

The task of assessing the market for relatively new program offerings, like those that 

comprise the ISO-NE demand response programs, is a complex and challenging exercise. 

Electricity markets in the Northeast have undergone a radical change in the past five 

years. The impact of restructuring on customer participation in load management has 

been no less extraordinary. Interruptible and curtailable load programs that were in place 

for over 20 years have been replaced with new ones based on a totally different dispatch 

and valuation premise. As a result, even customers with years of experience responding 

to curtailment calls under utility-implemented programs have to become acquainted with 

new program provisions and requirements, and understand how market circumstances 

affect reliability and prices. In this context, estimating market potential requires being 

creative and circumspect, focusing on setting boundaries and guidelines, and avoiding 

hard and fast rules based on previous program experience.  

 

Defining the market participants and then establishing reasonable bounds regarding the 

size of the market are the foundation for establishing market potential. Developing finer 

market segments and estimating market penetration to a higher resolution allows for 

further refinements. However, since the ISO demand response programs are in their 

infancy, there is limited market intelligence available to support a very fine degree of 

granularity. Therefore, to establish the market size and develop market penetration 

estimates and potential, rate-base information on customer usage and business activity 

provided by the local distribution utilities (LDCs) was combined with a variety of 

secondary sources of information on customer size and business activity. The results 

provide the basis for developing a first approximation market assessment, but one that 

must be tempered by factors such as imprecise data, limitations on available data sources, 

and self-selection biases in program participation, which contribute to the ambiguity of 

the analysis.   

 

5.1 Defining the Market 

The utility and supplementary secondary data sources were used to define the annual 

electrical consumption and contribution to peak demand of residences and businesses in 
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New England. The following sources were used in this analysis: the Residential Electric 

Consumption Survey (RECS), Commercial Building Energy Consumption Survey 

(CBECS) and Manufacturing Energy Consumption Survey (MECS).29 Table 5.1 

provides an estimate of the annual energy consumption and peak demand across four 

market sectors derived from these data sources. The total energy consumption and peak 

demand were calibrated to 2002 ISO-NE data.  It should be noted that the Other sector 

consists of transportation, public utilities, governmental agencies, as well as non-

classifiable accounts.   

 

Sector Total Energy (MWh) Number of Buildings Demand (MW)
Residential 46,302,398                 5,822,935                    12,005              
Commercial 55,244,046                 142,810                       10,146              

Industrial 24,268,503                 24,104                         2,971                
Other 1,640,286                   38,573                         226                   
Total 127,455,232               6,028,422                    25,348               

Table 5.1: Annual Electric consumption Data for New England 

 

5.2 Market Penetration of Current Program 

ISO-NE has offered demand response programs since the spring of 2001. Recently these 

programs were revised to comport with how they deliver value and include Reliability-

based Programs and Price Programs. Table 5.2 provides a summary of the program 

participation rates in these program categories as of August 31, 2003. A total 379 MW of 

load reduction capacity has been enrolled in the two programs. This is equal to about 

1.5% of the NEPOOL 2002 system peak of 25,348 MW.   

 

Program Type Total # of Assets Total Capacity (MW) Avg Red.(MW/Asset)
Reliability Programs 106 249 2.35

Price Program 332 130 0.39
Total 438 379 0.87  

Table 5.2: Demand Response Program Participation 

The ISO-NE program registry database (the NXC11 Customer database) entries were 

categorized by program and sector type to establish an indictor of program preferences 
                                                 
29 The secondary data sources are survey data results based on a national sample and the results were then 
allocated to the New England region. 
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that can be used to extrapolate participation to the population of customers. Table 5.3 

provides the program participation by customer sector, indicating that Commercial 

customers are seven times more likely to enroll in the Price program as opposed to the 

Reliability-based program. Similarly, treating the participation frequencies as 

representative of the probability of participation, Industrial customers are about 1.5 times 

more likely to enroll in the Price program.30 However, higher amount of demand 

reduction capacity was enrolled in a Reliability program than in the Price program.31 

 

Sector Count Capacity (MW) Count Capacity (MW) Count Capacity (MW)
Commercial 31 74 224 40 255 114

Industrial 51 118 84 59 135 177
Other 24 57 24 31 48 89
Total 106 249 332 130 438 379

Reliability -Based Programs Price Program Total All DR Programs

 

Table 5.3:  DR Program Participation by Customer Sector 

 

5.3 Preliminary Market Segmentation Analysis 

The potential for program participation was estimated for the four primary electric end-

use sectors defined previously, i.e., Residential, Commercial, Industrial and Other. For 

each, a single, primary driver for participation is identified and used to project 

participation over the sector population. 

5.3.1 Residential Sector  

The residential sector is characterized by a large quantity of small customers. For this 

analysis, the primary driver to participation in a demand response program is assumed to 

be the presence of central air conditioning (CAC) or heat pump units at the residence.32 

Although there are no residential or small C&I CAC control programs currently operating 

in the ISO-NE region, the Real-Time Profiled Program was established to accommodate 

these types of load aggregation programs.  
                                                 
30 A more comprehensive analysis would treat the frequency of participation as the dependent variable in a 
choice model that seeks to identify drivers to participation. Such an exercise requires extensive customer 
characteristic data.   
31 46.4 MW of the Other reliability –based capacity is from a generator. 
32 Of course, there are other opportunities for residential customers to curtail load, e.g., electric water 
heating, swimming pool pumps, etc., so this should be considered a lower boundary.  
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 Table 5.4 provides an estimate of the potential average total load reduction for a 

residential CAC load reduction program using a range of participation rates and load 

reduction amounts. Obviously the incentive levels, program longevity and intensity of 

marketing efforts would influence participation rates, but these factors are not explicitly 

taken into account in this analysis. The high participation rate of 30% of homes with 

CAC units reflects participation rates for a mature program.33  The average reduction per 

household represents an estimate of the average performance across a portfolio of 

residences throughout an event, estimated to be approximately 0.60 kW per household at 

the time of summer peak.34 

 

The resulting estimates of residential demand reduction potential range from a low of 

about 56 MW to a high of 338 MW. This represents a range from 0.2% to 1.3% of system 

peak.  For the New England area, the 30% enrollment rate corresponds to approximately 

423,000 homes.  

 

5,822,935                     
24.2%

1,409,150                     

Participation Rate High (0.80 kW/Unit) Medium (0.60 kW/Unit) Low (0.40 kW/Unit)
High 30% 338                                254                                        169                               

Medium 20% 225                                169                                        113                               
Low 10% 113                                85                                          56                                 

Total Residences
Market Saturation of CAC units

Homes w/ CAC
Total Average Reduction (MW)

 

Table 5.4: Estimates of Potential Residential CAC Load Reductions 35 

5.3.2 Commercial Sector 

The Commercial sector has substantial representation in the NX11C Customer database, 

which were used to perform an initial aggregate analysis of the peak reduction ratio for 

the sector.  A total of 239 commercial assets were analyzed. The load weighted average 

                                                 
33 EXCEL energy in Minnesota reports participation rates of about 30% for their “Saver’s Switch “ air 
conditioning load reduction program which has been in existence for more than 10 years. 
34 RLW evaluated a residential pilot program of CAC load management for CL&P in 2001 and determined 
that the average kW reduction was about 0.59 kW per unit.    
35 The CAC market saturation of 24.2% and the total number of residences comes from 2001 Department of 
Energy census data for the New England region 
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ratio of maximum enrolled capacity to peak demand was approximately 13%.36  Since 

ISO market-based demand response programs are relatively new, there are no examples 

of mature programs that can be utilized to establish an upper limit for expected program 

participation rates. Table 5.5 provides estimates of potential commercial customer 

demand response capacity across a range of participation rates and enrolled capacity 

ratios.37   These estimates range from a low of 81 MW to a high of 365 MW.  

 

As a sanity check on the estimates, the NX11C database through August 31, 2003 was 

augmented to include 2-digit SIC code designation and analyzed for current commercial 

sector participation rates. The database showed that the Commercial sector had a total 

enrolled capacity of 114 MW and 255 assets38 in the demand response programs.  The 

current level of enrolled capacity is consistent with the lower level estimates of market 

participation for the Commercial sector. This suggests that there is opportunity for 

expansion of participation in this sector. 

   

10,146          

Participation Rate High (18%) Medium (13%) Low (8%)
High 20% 365                264                        162               

Medium 15% 274                198                        122               
Low 10% 183                132                        81                 

Total Average Reduction (MW)
Total Commercial Demand (MW)

 

Table 5.5: Estimates of Potential Commercial Participation   

5.3.3 Industrial Sector 

The Industrial Sector had 117 Assets in the NX11C customer database with 

accompanying peak demand information. These data were used to calculate the load 

weighted average ratio of enrolled capacity to peak demand for the sector, calculated to 

be 33%. Although this ratio is significantly higher than the ratio for the Commercial 

sector, it is consistent with survey findings indicating that Industrial customers are more 

                                                 
36 The load-weighted average was calculated using the customer reported peak demands from the NX11C 
database or actual load data when available and represents the customer’s non-coincident peak demand.   
37 The enrolled capacity ratio is the enrolled DR capacity divided by the customer’s non-coincident peak 
demand.   
38 The commercial customer status was taken from the NX11C database as of August 31, 2003.  
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likely to utilize high impact load curtailment strategies like starting on-site generation or 

shifting or curtailing production processes.  

 

Table 5.6 provides a range of potential demand response capacity for the Industrial sector 

using various participation rates and enrolled capacity ratios. The currently enrolled 

capacity is already very close to the medium estimate of demand reduction level, 

calculated to be 196 MW. 

2,971            

Participation Rate High (43%) Medium (33%) Low (23%)
High 30% 383                294                        205               

Medium 20% 256                196                        137               
Low 10% 128                98                          68                 

Total Industrial Demand (MW)
Total Average Reduction (MW)

 

Table 5.6: Estimates of Potential Industrial Participation  

5.3.4 Other Sector 

The Other Sector consists of transportation, public utilities, governmental agencies as 

well as non-classifiable accounts. There were 21Other assets in the NX11C customer 

database with sufficient information to allow for the development of the load weighted 

average ratio. This ratio, enrolled capacity to peak demand, was 37% for this sector.  

Once again this ratio was significantly higher than for the Commercial customers, but 

consistent with the Industrial customers. These customers chose to participate in 

reliability-based programs at a higher rate and therefore it is not surprising to find that 

they have a higher enrolled capacity ratio.    

 

Table 5.7 provides an estimate of the potential for DR capacity in the Other sector across 

various participation rates and enrolled capacity ratios. These range from a low of 12 

MW to a high of 42 MW.  The NX11C had a total of 48 assets defined as “Other” assets.  

Interestingly, the total enrolled capacity for this group was 89 MW exceeding the upper 

estimate for this sector of 42 MW. However, the 89 MW of currently enrolled capacity 

includes one generator site with 46.4 MW of capacity; DG was not considered in 

developing the market potential estimates. 
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226               

Participation Rate High (47%) Medium (37%) Low (27%)
High 40% 42                  33                          24                 

Medium 30% 32                  25                          18                 
Low 20% 21                  17                          12                 

Total Other Demand (MW)
Total Average Reduction (MW)

 

Table 5.7: Estimates of Potential Other Participation 

5.4 Conclusions 

The projections of available demand response potential indicate ample opportunity for 

continued demand response initiatives. Table 5.8 summarizes the estimates by sector for 

the C/I and Other customers, providing the estimated MW associated with the lowest, 

medium, and highest combination of penetration and curtailment capability assumptions. 

The resulting low-end market potential is 162 MW and the upper end is almost 800 MW. 

The Residential sector also has a market potential ranging from 56 MW to about 340 

MW; however, tapping into that will require a large expenditure in control equipment. 

These are first approximations constructed from basic and transparent assumptions. As 

more experience is acquired with program participation and response, more sophisticated 

methods can be employed to refine these estimates and provide greater granularity. 

Sector Low/Low Med/Med High/High
Commercial 81 198 365
Industrial 68 196 383
Other 12 25 42
Total C/I 162 419 791

Range Estimate for Participation and Curtailment 
Capability for C/I Customers

Estimate Range Category

 

Table 5.8: Estimates of Potential Participation for C/I customers 

 

The market sectors with the most potential for future growth in demand response 

program participation appear to be the Residential and Commercial sectors, although, as 

noted above, harnessing that asset potential would require a demand response provider 

willing to make the necessary equipment investment required to bring this resource to 

market. While the Residential market has huge upside potential, it may be more cost 

effective and efficient to pursue the untouched customers in the Commercial sector first. 


