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1 Executive Summary 

This report documents the impact and process evaluation of Ontario Power Authority’s residential and 

small commercial demand response program, previously marketed as peaksaver™ and now marketed 

as peaksaverPLUS®.  The peaksaverPLUS® program is open to residential and small commercial 

consumers who participate by allowing a one-way paging network to control either a programmable 

communicating thermostat (PCT) or load control switch to curtail electricity demand for central air 

conditioners, electric water heaters or pool pumps during the peak period on high electricity demand 

days.  peaksaverPLUS® also offers consumers an in-home display (IHD) that allows participants to 

monitor their electAricity consumption and associated cost in real time.  Ontario’s local distribution 

companies (LDCs) are responsible for procuring the equipment offered and for marketing the program 

(jointly with OPA).  As of December 2012, approximately 180,000 control devices were installed on 

central air conditioners in Ontario, nearly all of them at residential premises.  In addition, nearly 

50,000 IHDs had been installed at participant premises.   

This evaluation documents the ex post and ex ante load impact estimates for the 2012 program 

year.  Load reductions during the peak period associated with the activation of load control devices are 

reported, as is the estimated change in energy use resulting from the installation of IHDs.  The report 

also documents results from a consumer survey designed to assess the customer experience 

associated with the installation and use of IHDs.  Finally, insights about program goals, marketing 

and operations were obtained from an email survey of all LDC program managers and from in-depth 

telephone and in-person interviews among a subset of program managers. 

1.1 Load Control Impact Summary 

The methodology used to estimate ex post load impacts for the 2012 program year was a significant 

departure from and improvement over the approach used in previous years.  In prior years, end use 

loggers were installed on central air conditioners for a small sample of devices and used to estimate 

load impacts on event-days.  This year, whole premise interval data was used on a much larger 

sample of customers.  This was accomplished by randomly assigning a sample of customers to one of 

several groups located in six LDC service territories.  During system-wide and EM&V events, selected 

groups were not activated and the average load for this representative sample of customers was used 

to represent the reference load for those who were activated during the event – that is, it was used to 

represent what customers subject to activation would have used in the absence of having their air 

conditioning units controlled.  Load impacts were calculated as the difference in average load in 

each hour between the groups that did and did not have their devices activated.   

A total of seven peaksaverPLUS® events were called in summer 2012.  There were two system wide 

events and five EM&V events.  Table 1-1 shows the dates and timing of each event, the estimated 

loads and load reductions, average temperature and other characteristics for each event.  Events 

varied in length from two to four hours.  Across the 7 events, the average hourly load reduction was 

0.41 kW1, which equals 17% of the average whole building reference load.   

                                                           
1 The overall average is a weighted average of the load reduction over each event, with the weights equal to the number of 

hours in each event.   
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Table 1-1: Ex Post Peak Period Load Impacts for peaksaverPLUS
®
 in 2012 

Type of 
Event 

Event Date 
Event 
Hours 

Day of 
the Week 

Average 
Reference 

Load  
(kW) 

Average 
Event 
Impact 
(kW) 

Average 
Percent 
Impact 

(%) 

Average 
Temperature 

During 
Event (°C) 

Whole 
Province 

6/20/2012 
2 PM-6 

PM 
Wednesday 2.50 0.44 18 33 

7/6/2012 
2 PM-6 

PM 
Friday 2.47 0.44 18 32 

Average/Total n/a   2.48 0.44 18 32 

EM&V 
Test 

6/21/2012 
3 PM-5 

PM 
Thursday 2.46 0.44 18 28 

6/29/2012 
1 PM-5 

PM 
Friday 2.20 0.34 16 30 

7/4/2012 
4 PM-6 

PM 
Wednesday 2.54 0.48 19 32 

7/17/2012 
3 PM-5 

PM 
Tuesday 2.61 0.44 17 33 

8/31/2012 
3 PM-5 

PM 
Friday 1.87 0.27 14 30 

Average/Total n/a   2.33 0.40 17 31 

Total 
Overall 

Average/Total 
n/a   2.38 0.41 17 31 

 

Ex post impacts represent the weather conditions that exist on each day during some historical period 

and do not necessarily represent what would occur under normal or extreme weather conditions.  Ex 

ante load impacts are estimates of what can be expected under a specific set of weather conditions 

and event hours.  Ex ante load impacts representing normal (1-in-2 year) and extreme (1-in-10 year) 

weather conditions are shown in Table 1-2 for residential customers and Table 1-3 for commercial 

customers.  For residential customers, the largest average and aggregate impacts under both weather 

conditions occur during the August peak day.  For normal weather conditions, the aggregate impact on 

the August system peak day is 69 MW and under 1-in-10 year weather conditions, peaksaverPLUS® is 

capable of delivering 87 MW of load relief.   

The commercial customer segment is much smaller and concentrated primarily in the Toronto Hydro 

and Hydro Ottawa service territories.  Given current enrolment, commercial participants can deliver 2 

MW of load reduction under normal weather conditions and 2.7 MW under more extreme conditions at 

the time of the August system peak day.  
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Table 1-2: Residential Ex Ante Load Impact Estimates 

Type of 
Estimate 

Day Type 
Extreme Year 

(1-in-10) 

Normal 
Year (1-in-

2) 

Per CAC unit (kW) 

May Peak Day 0.35 0.32 

June Peak Day 0.42 0.36 

July Peak Day 0.46 0.38 

August Peak Day 0.50 0.39 

September Peak Day 0.35 0.33 

Whole-Province 
Aggregate (MW) 

May Peak Day 62 55 

June Peak Day 74 62 

July Peak Day 80 66 

August Peak Day 87 69 

September Peak Day 61 57 

Table 1-3: Commercial Ex Ante Load Impact Estimates 

Type of Estimate Day Type 

Extreme 
Year  

(1-in-10) 

Normal 
Year 

(1-in-2) 

Per CAC unit (kW) 

May Peak Day 0.39 0.32 

June Peak Day 0.52 0.42 

July Peak Day 0.62 0.42 

August Peak Day 0.64 0.48 

September Peak Day 0.36 0.33 

Whole-Province 
Aggregate (MW) 

May Peak Day 1.7 1.4 

June Peak Day 2.2 1.8 

July Peak Day 2.7 1.8 

August Peak Day 2.7 2.1 

September Peak Day 1.5 1.4 
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Table 1-4 provides an overall summary of program impacts. 

Table 1-4: Impact Summary 

Program Metric Residential Commercial Total 

Total Number of Activated Devices for CAC units 174,490 4,279 178,769 

Aggregate Ex post Load Impact Estimate (MW) for average 
event hour 

77 2 79 

Aggregate Ex post Energy Savings (MWh) during event 
hours 

635 16 651 

Aggregate Ex ante Load Impact Estimate (MW) for August 
1-in-10 Peak Day 

87 3 90 

 

1.2 IHD Impact Summary 

To encourage program enrolment and provide customers with better information to optimize energy 

use and demand response, starting in 2012, OPA required LDCs to offer IHDs to prior and new 

enrollees.  Each LDC could choose the type of IHD to offer.  The vast majority offered an IHD that 

reads the digital output of the installed smart meter rather than communicate directly with the meter.  

These optical readers stream information in real time to an in-home information display.  Marketing of 

IHDs to existing and potential participants began at some utilities in spring 2012.  However, the 

majority of IHDs were installed in late 2012 and early 2013.  As of December 2012, roughly 50,000 

IHDs had been installed, with nearly half of these being installed by Toronto Hydro.   

Estimating the change in energy use associated with the enhanced information provided by IHDs is 

difficult.  The best way to determine whether IHDs change usage is to compare usage for identical 

groups of customers over the same period of time where one group has an IHD and the other does 

not.  As a practical matter, implementing this approach for a large sample of customers is difficult.  An 

alternative approach was employed in which statistical methods were used to select a control group 

of customers with very similar usage patterns to those of customers with IHDs prior to when the IHDs 

were installed.  The impact of the IHD on usage was estimated as the difference in monthly usage 

between peaksaverPLUS® customers with an IHD and the statistically matched control group.   

Several different methods were used to conduct the statistical matching and different datasets and 

regression models were used to estimate the impacts.  This analysis was done for Toronto Hydro, 

Hydro Ottawa and Horizon, which were the only LDCs that provided data in time to include in this 

report.  A total of 24 regression models were estimated using different combinations of time periods 

over which the matching was done (winter only or all prior months) and the months included in the 

estimation database.  The estimated impacts were quite small in all instances (less than 1% in the 

vast majority of instances) and were only statistically significant in 5 of the 24 models.  FSC's overall 

conclusion is that there is no measurable, statistically significant conservation effect from the IHDs 

over the period investigated to date.  OPA plans to conduct similar analysis following the 2013 

summer period, as it may be that measurable conservation effects could appear in the summer 

months even if they aren’t present in the winter season.   
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1.3 Process Evaluation Summary 

The 2012 program year evaluation also included a process evaluation of the peaksaverPLUS® 

program.  The process evaluation included two primary activities.  The first involved an online survey 

among residential customers that had accepted IHDs to assess their experience with installation and 

use of the information device.  The second involved an online survey of all LDC program managers 

followed by in-depth interviews among selected program managers.  The survey and interviews 

focused on a variety of topics, including program objectives, marketing activity and technology choice.      

1.3.1 Customer Survey Concerning IHDs 

Survey data was collected from roughly 3,300 customers through an email solicitation and online 

data collection.  The survey response rate was 20%.  Because the solicitation was done using email 

addresses provided by four LDCs (Toronto Hydro, Horizon, Hydro Ottawa and PowerStream), it is not 

a representative sample of all peaksaverPLUS® participants for two reasons.  First, the respondent 

population does not represent all LDCs, although these four LDCs accounted for 88% of all installed 

IHDs at the time.  Second, it is biased toward more recent enrollees, since email addresses are more 

prevalent among this participant group.  It is difficult to know whether – or in what way – responses 

might differ between these participants who were reached through email and those for which email 

addresses were not available.   

The survey covered the following topics: overall satisfaction with the peaksaverPLUS® program; IHD 

installation process; information and education about IHDs; difficulties using the IHD and customer 

satisfaction with the IHD; how the IHD has been used; behavioural changes resulting from IHD use; 

the influence of the IHD on customer enrolment; and customer demographics.  Key findings are 

summarized below.   

The average, overall satisfaction rating with the peaksaverPLUS® program is relatively high – 75% 

of Horizon, Hydro Ottawa and PowerStream respondents, and 65% of Toronto Hydro respondents, 

said they were somewhat or very satisfied.  Toronto Hydro’s approach to installation, where an 

appointment is not required and most customers were not present during installation, produced lower 

satisfaction ratings and less customer education – however, these differences are not dramatic, and 

the much higher efficiency and lower cost of this approach must be weighed against these findings.    

40% of customers surveyed said they had trouble setting up or using the IHD and 66% reported 

instances when the display did not appear to work.  Not all reported instances were necessarily valid, 

however.  20% to 30% of respondents said they probably or definitely would not recommend the 

device to others.   

There is significant room for improvement with the peaksaverPLUS® call center.  About 15% of 

respondents had called the service center and 1/3 of these were somewhat or very unsatisfied with 

the service received.  50 to 55% of Horizon, PowerStream and Hydro Ottawa respondents who had 

called the service center, and almost 80% of Toronto Hydro respondents, said the customer service 

representative could not resolve their problem.   

75% of respondents said information provided by the IHD led to changes in usage behaviour.  

Turning off lights and purchasing more efficient bulbs were among the most common changes, but 
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the most common reported change was a shift in laundry use to off peak periods to avoid the high 

cost of peak period electricity use.  Shifting dishwasher use to off peak periods was also mentioned 

by many respondents.   

At the time of the survey, 50% of respondents said they were using the IHD less than when they first 

got it and 20% said they never use it.  However, 50 to 75% said they had used it to determine how 

much electricity individual appliances use by turning appliances on and off and noting the change in 

usage and cost – it may be that once the IHD has been used to learn about the cost of various end 

uses, most of the relevant learning that drives behaviour change has occurred and there is no longer 

a need to use the device much further. 

The offer of the IHD had a positive influence on enrolment and re-enrolment – 20 to 35% of new 

enrollees said they wouldn’t have enrolled without the IHD offer and about half as many legacy 

customers said they wouldn’t have enrolled without the IHD offer. 

1.3.2 LDC Survey 

An 8-page survey was sent via email to 75 individuals representing 77 LDCs.  Completed surveys 

representing 50 LDCs were received.  Of these, 12 LDCs currently offer peaksaverPLUS®, 31 have 

peaksaver™ participants and 19 do not have peaksaver™ or peaksaverPLUS® customers.  Detailed 

follow up interviews were conducted for 18 LDCs.  Key findings include: 

 The original peaksaver™ program was rated more highly than peaksaverPLUS® in terms of 
meeting the LDCs’ goals and objectives, even by those who currently offer peaksaverPLUS®. 

 There are diverse opinions among program managers concerning the preferred control 
technology, taking into account communication issues, equipment and installation costs and 

customer perceptions.  Ten LDCs surveyed offered PCTs, 9 offered switches and 12 offered 
some of each.  Some felt that PCTs made events more noticeable to customers (which was not 
considered a positive feature) and that some customers were happier with their old thermostat 

than with the peaksaverPLUS® thermostat.  PCTs are also more expensive to purchase and 
install, and require appointments for installation, which increases program costs.  There is also 
concern among some that the PCT being offered may soon be seen as antiquated compared 
with newer thermostats such as Nest and Ecobee.  However, some LDCs thought the free PCT 
was more attractive to customers and facilitated enrolment. 

 There are also diverse opinions about IHDs.  At the time that the program was changed to 

require the offer of an IHD, there were few IHDs on the market that worked with the installed 
stock of meters, which forced nearly all LDCs to select devices that did not communicate with 
the meter or have two-way communication capability in favor of “strap-on” devices that read 
the digital output of the meter.  Some utilities think that the shortcomings of this technology 
are so significant that they risk damaging their reputation and relationship with their 
customers if they deploy the technology.  On the other hand, the cost of new technologies, 

and especially the back office systems required to connect them to the meters, are expensive 

and unproven.   

 IHDs were offered to new recruits as well as legacy peaksaver™ customers.  Ten of 12 LDCs 
who marketed peaksaverPLUS® in 2012 reported directing their marketing efforts primarily 
toward acquiring new participants.  Acceptance rates for new recruits ranged from less than 
half a percent to 3%.  Six LDCs that marketed IHDs primarily to prior or continuing 
participants reported acceptance rates ranging from 13% to 40%.  A wide variety of 
marketing channels were employed, including bill inserts, direct mail, email and 

telemarketing.  In addition, OPA incorporated the offer in its general, mass media 
saveONenergy marketing campaign. 
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 LDCs employed two approaches to IHD installation.  Nine of the 12 LDCs that marketed 

peaksaverPLUS® only installed the devices when customers were home while 2 others made 
appointments but would still install the device even if a customer was not at home (leaving the 
IHD itself in the mailbox if the customer was not present).  The remaining LDC, Toronto 

Hydro, installed more IHDs than all other LDCs combined.  Toronto Hydro told customers that 
an installer would be in the neighborhood sometime soon and the outside equipment would be 
installed and the inside device left for them.  As indicated in Section 1.3, this approach had a 
negative impact on customer satisfaction with the installation and education process, but not 
to a great degree and the increased efficiency of this approach may be worth the decline in 
customer satisfaction.   

 More than one LDC expressed complaints that OPA is not paying the full cost for load control 

installations that do not include an IHD.   

 One utility complained about problems with OPA’s database that is used to initiate payments 
and that these problems have led to very significant delays in payment to them.   

 Another LDC said that they would like some assurance that the program would continue after 
2014 so that all the effort that they undertook to marketing and installing IHDs would not 
be lost.      

1.4 Recommendations 

Based on the detailed impact and process evaluation effort summarized above, FSC makes the 

following recommendations for consideration by OPA: 

 Recommendations for future impact evaluation of load control devices include: 

o Select EM&V event windows so there are more hours of overlap across test events to 

provide better impact estimates across multiple hours; 

o Obtain interval data for a large sample of customers to determine whether IHDs 
contribute to peak period reduction and load shifting;  

o Implement an EM&V plan for estimating impacts for electric water heaters; and 

o Conduct a field survey in 2013 or 2014 to more accurately assess the communication 
success rates of control devices across multiple LDCs. 

 With regard to future impact evaluation for IHDs: 

o An analysis similar to what was done for this evaluation should be conducted after 
the end of summer 2013 to see if measurable impacts might be found during the 
summer period; 

o OPA should explore the possibility of working with LDCs that are deploying different 
IHDs than those currently in place to see if measurable impacts might be found for 
IHDs that have different displays and functionality.  OPA should work with the LDCs 
that have not yet marketed IHDs to determine whether it might be possible to 

implement more rigorous research designs involving randomized control trials to 

estimate impacts;  

o OPA should review the results from recent, well designed experiments involving 
IHDs conducted elsewhere to determine if specific types of IHDs have been found to 
produce meaningful impacts and what functionality these IHDS have that is different 
from the IHDS currently installed in Ontario. 

 Recommendations for enhancing the customer experience with IHDs include: 

o LDCs must invest in retraining/reeducating their call center staff to do a better job 
meeting the needs of customers who call into the peaksaverPLUS® call center and 
increase satisfaction with the call center experience; 
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o LDCs that install IHDs when participants are not present should explore ways 

to mitigate the negative impact of this approach on participant satisfaction 
and education; 

o OPA should conduct focus groups to better understand reported difficulties by 

participants in setting up and operating the IHD and the high number of customers 
reporting that the IHD doesn’t always appear to be working; and 

o OPA should also use focus groups or other research to assess how customer 
perceptions and use of IHDs vary with the type of IHD deployed.  Input from these 
focus groups should be combined with other publicly available research of a similar 
nature to determine whether the functional specification for IHDs should be modified 
in the future. 

 Recommendations concerning marketing effectiveness include: 

o Consider facilitating a collaboration among LDCS to share information about what does 
and does not work, to develop a common approach to data tracking that will allow for 

an accurate determination of acceptance rates by marketing approach and to explore 
the possibility of conducting more rigorous tests of marketing effectiveness; and 

o For commercial sector marketing, assess the relative cost effectiveness of 

telemarketing versus direct mail.  In general, telemarketing is more effective among 
commercial customers because they typically answer the phone and it is easier to 
reach decision makers this way rather than with direct mail.   

 Recommendations concerning operational improvements for load control events include: 

o Explore the feasibility of changing the secondary trigger rules and contract terms 
to allow for more flexibility to call events on sequential days and to reduce other 
operational limitations; and 

o Work with LDCs that may have local supply constraints or other local issues to develop 
processes to activate peaksaverPLUS® locally and/or regionally. 

 OPA should move quickly to resolve data and processing issues that have led to delays and 
frustration by LDCs in getting paid for installations. 

 Finally, FSC recommends that when OPA launches new initiatives in the future, these 
initiatives be implemented based on a “test and learn” strategy in which multiple technologies, 
marketing and installation strategies are tested simultaneously and/or sequentially, using 

evaluation and feedback to drive toward a more effective program over time.  In some ways, 
Ontario provides a natural environment for such an approach as different LDCs often approach 
marketing in different ways and at different times.  With coordination and information sharing, 
much can be learned from these natural “test beds” when programs are launched or major 
modifications are made to existing programs in the future.    
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2 Introduction 

Ontario’s peaksaverPLUS® program is designed to reduce electricity demand during high demand days 

using automated load control devices that limit air conditioning, electric water heating and pool pump 

usage.  The program is open to residential and small commercial consumers who participate by 

allowing a one-way paging network to control either a programmable communicating thermostat 

(PCT) or load control switch to curtail electricity demand.  peaksaverPLUS® also offers consumers an 

in-home display (IHD) that allows participants to monitor their electricity consumption and associated 

cost in real-time.  Ontario’s local distribution companies (LDCs) are responsible for procuring the 

equipment offered and for marketing the program (jointly with OPA).  As of December 2012, 

approximately 180,000 control devices were installed on central air conditioners in Ontario, nearly 

all of them at residential premises, and nearly 50,000 IHDs were installed at participant premises.  

This report presents the findings from impact and process evaluations of the peaksaverPLUS® 

program. 

2.1 Evaluation Goals and Objectives 

The primary objectives of this evaluation are to estimate 2012 ex post load impacts and to use 

the findings to estimate ex ante impacts for residential and small commercial peaksaverPLUS® 

participants.  This is accomplished by using whole premise load data on event-days in 2012 from a 

sample of residential households and central air conditioning (CAC) load data collected during the 

2010 evaluation for small commercial customers.  In addition, this evaluation provides an estimate of 

the energy savings attributable to the presence of IHDs that were introduced to the program in 2012.  

This evaluation also includes an analysis of data obtained from the internal logs of load control devices 

to assess the communication success rate for PCTs and load control switches.  This data was obtained 

from site visits to a sample of households located in selected geographic regions.   

The process evaluation relied on two sources of information.  A survey was conducted from a 

sample of residential program participants to solicit input regarding IHD functionality and use, 

customer satisfaction with IHD installation, reported behavioural changes in response to IHD 

information, and overall satisfaction with the peaksaverPLUS® program.  A survey was also conducted 

among peaksaverPLUS® program managers to obtain information concerning how well the program 

meets each LDC’s goals and objectives, decisions and plans associated with load control and IHD 

technology choice, marketing plans and success and other topics pertinent to program operation and 

improvement.  Following the survey, in-depth interviews were conducted both in-person and over the 

telephone among a subset of program managers to gather more detailed information on these topics.   

The impact and process evaluations summarized in this report are used as input to development of 

recommendations for future peaksaverPLUS® evaluations and operations. 

2.2 Program Participation 

Table 2-1 shows the number of peaksaverPLUS® load control devices installed as of December 2012 by 

customer type, device type and settlement zone.  The majority of peaksaverPLUS® customers and 

devices are associated with residential households.  The residential segment comprises 99% of all of 

peaksaverPLUS® PCTs and 96% of all load control switches.  The data in Table 2-1 reflects the number 

of load control devices in-field as reported by the LDCs to OPA’s iCon system.  A known and open 
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issue at the time of this report is that some LDCs have not reported load control devices to the OPA 

via iCon.  As such, the values in the table may understate the actual number of deployed devices.  

Indeed, in the 2011 evaluation, the total number of active devices in the program was approximately 

189,000, roughly 10,000 more than reported in Table 2-1.   

The drop in the number reported by iCon is even more surprising given that the LDC survey discussed 

in Section 6 suggests that as many as 26,000 new participants were enrolled in 2012 as a result of the 

extensive marketing of peaksaverPLUS®.  This suggests that the number of devices in the field 

currently may be substantially larger than is shown in Table 2-1, although the values in the table 

may accurately represent the number of devices that have valid contracts and can be activated.  The 

distinction between the number of installed devices and the number of peaksaverPLUS® participants is 

important for small commercial participants and less so for residential participants.  As of December 

2012, the average number of installed load control devices per residential participant was 1.01.  In 

contrast, in the small commercial population, there was an average of 1.6 installed load control 

devices per participant.  In this report, average impacts are reported at the per-device (or per-CAC 

unit) level and aggregate impacts are calculated by multiplying the average impact per device by the 

total number of devices installed in the population. 

Table 2-1: Installed peaksaverPLUS
®
 Load

 
Control Devices  

by Settlement Zone as of December 2012
2
 

Settlement 
Zone 

Small Commercial Residential 
Total 

Switch PCT Total Switch PCT Total 

Other 0 3 3 11 165 176 179 

Bruce 0 0 0 0 7 7 7 

East 0 16 16 116 6,541 6,657 6,673 

Essa 1 36 37 0 7,018 7,018 7,055 

Georgian Bay 0 0 0 0 124 124 124 

Long Point 0 0 0 2 155 157 157 

Niagara 0 51 51 18 4,332 4,350 4,401 

Northeast 0 0 0 0 174 174 174 

Ottawa 0 906 906 0 29,061 29,061 29,967 

South Central 2 46 48 46 10,022 10,068 10,116 

Southwest 1 70 71 29 25,031 25,060 25,131 

Toronto 2,998 145 3,143 66,379 23,704 90,083 93,226 

West 0 4 4 0 1,555 1,555 1,559 

Total 3,002 1,277 4,279 66,601 107,889 174,490 178,769 

 

                                                           
2 Excluding approximately 2,000 load control devices installed on electric water heaters. 
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Figures 2-1 and 2-2 show how the peaksaverPLUS® resource is distributed geographically through the 

Province.  Figure 2-1 shows customer type by geographical location.  Commercial devices, although 

much fewer in number than residential, are visibly concentrated in Toronto and Ottawa.  Figure 2-2 

is similar, but broken down by device type (installed on central air conditioners only) instead of by 

customer type.  While switches account for almost 40% of air conditioning load control devices, 99.6% 

of them are located in Toronto.   

Figure 2-1: Installed peaksaverPLUS
®
 Load Control Devices by Customer Type 

and Geographical Location as of December 2012 
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Figure 2-2: Installed peaksaverPLUS
®
 Load Control Devices by Device Type  

Geographical Location as of December 2012 

 

Figures 2-3 and 2-4 illustrate the distribution of CAC load control devices by LDC for the small 

commercial and residential peaksaverPLUS® populations, respectively.  Roughly 70% of all small 

commercial devices and 40% of all residential devices are located in Toronto Hydro’s territory.  



 

13

Figure 2-3: Small Commercial Load Control Devices by LDC 

 

Figure 2-4: Residential Load Control Devices by LDC 

 

To encourage program enrolment and provide customers with better information to optimize energy 

use, starting in 2012, OPA required LDCs to offer IHDs to prior and new enrollees.  IHDs provide real-

time information showing customers how much electricity they have used, and the cost of that 

electricity, since the start of a month or billing period, and the instantaneous usage and cost 

associated with the appliances that are running in the house at any point in time.  Figure 2-5 shows 

the distribution of IHDs by LDC.  As seen, Toronto Hydro participants account for almost half of all 

IHDs installed by the end of 2012 while Hydro Ottawa accounted for almost 20% of all installations. 
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Table 2-5:  Percent of In-home Displays Installed at Each LDC as of December 31, 2012 

 

 

Figure 2-6 shows the number of load control devices and IHDs installed each month since the start 

of the peaksaver™/peaksaverPLUS® program.  Installations fluctuated seasonally but were relatively 

constant annually until late 2011 when activity ceased for a brief period as the program transitioned 

from peaksaver™ to peaksaverPLUS®.  Starting in 2012, most installation activity pertained to IHDs, 

not switches.   
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Figure 2-6: Number of Installations by Device Type by Year-Month 

 

2.3 Report Overview 

The remainder of this report is organized as follows.  Section 3 presents ex post and ex ante load 

impact estimates for load control of residential CAC units, followed by the results of an analysis of the 

communication success rates for residential CAC load control switches and PCTs.  Section 3 concludes 

with ex ante load impacts for small commercial CAC load control switches and PCTs.  Section 4 

summarizes the analysis of conservation effects associated with the installation of IHDs.  Section 5 

summarizes the results of a customer survey focused on IHD installation and use.  Section 6 contains 

a summary of survey data and information obtained through in-depth interviews among LDC program 

managers to obtain information about program objectives, marketing activities, operational issues and 

other process evaluation topics.  Section 7 concludes this report with a summary of recommendations 

stemming from this evaluation effort.  
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3 Load Control Impact Evaluation 

Key objectives of this evaluation of the peaksaverPLUS® program are to estimate the average and 

aggregate load impacts that occurred during system wide and test events in 2012, and to estimate ex 

ante load impacts, which are intended to represent the load reduction potential of the program under 

specified event conditions such as normal and extreme weather.  This report section is divided into the 

following five subsections: residential ex post analysis; residential ex ante analysis; commercial ex 

post analysis; commercial ex ante analysis; and a discussion of the communication success rate for 

residential customers;.   

3.1 Residential Ex Post Evaluation  

Load impacts are estimated as the difference between observed load for customers whose air 

conditioning is controlled on event-days and an estimated reference load, which is intended to 

represent what customers subject to load control on event-days would have used if their air 

conditioning units were not controlled.  During each event it is straightforward to determine average 

loads among customers whose air conditioning is controlled through the use of hourly interval data 

collected from smart meters, which are present on the vast majority of premises in the 

peaksaverPLUS® population.  The ultimate goal of the experimental design for this evaluation is 

to provide a source for the reference load for each test event.  In this design, the reference load 

is estimated by computing the average load among a representative group of peaksaverPLUS® 

customers who did not have their air conditioning controlled during the event period.  The 

experimental design used to develop these estimates is explained more fully in section 3.1.1. 

3.1.1 Ex Post Methodology 

The ex post evaluation is based on a randomized control trial (RCT) in which customers are randomly 

assigned to several test groups, some of which are used as treatments in an experimental context and 

others of which act as controls.  Analysis of the residential peaksaverPLUS® population was conducted 

using 5 test groups of roughly 1,000 residential customers each chosen at random from each of the 6 

LDCs who participated in the evaluation effort, except that only 3 test groups were chosen at Hydro 

One because, at the time, there were not a sufficient number of customers under contract to pull more 

samples.  Collectively, these LDCs account for almost 90% of all residential CAC control devices.   

The analysis of the commercial peaksaverPLUS® population was conducted using two test groups and 

is similar to the methodology described here for the residential participants.  Details of the commercial 

analysis are described later in section 3.3.   

Table 3-1 shows the total number of devices, by LDC, for which data was made available.  Some LDCs 

did not provide interval data for all customers chosen for inclusion in the test groups.  Except for 

Hydro One, all participating LDCs had provided interval data for an average of 800 customers in each 

of the 5 residential test groups.  Hydro One provided interval data for an average of 400 customers in 

each of their 3 residential test groups.  
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Table 3-1: Residential Test Group Sizes by LDC 

LDC  
Total 

Population 
of Devices 

Total Number of 
Devices Included 

in Experiment 

Number of 
Groups 

within LDC 

Average Number 
of Customers Per 

Group 

Enersource 9,786 3,462 5 692 

Horizon 13,123 3,016 5 603 

Hydro One 13,195 1,272 3 424 

PowerStream 18,541 4,786 5 957 

Toronto Hydro  67,958 4,403 5 881 

Veridian 8,315 4,739 5 948 

Total 130,918 21,678  -   -  

The EM&V plan was designed to estimate residential load impacts for four different load strategies: 

50% simple cycling; 60% simple cycling; temperature ramping; and an adaptive cycling strategy 

referred to as True Cycle.  Under simple cycling, an air conditioner is prevented from operating for a 

certain number of minutes each half hour.  For example, under 50% simple cycling, the air conditioner 

will be prevented from operating for 15 minutes out of each half hour.  For 60% simple cycling, it will 

be prevented from operating for 18 minutes out of each half hour.   

The amount of load reduction that is achieved by these simple cycling strategies is a function of how 

much an air conditioner is running in each half hour, or what is known as the duty cycle of the unit.  

This, in turn, is a function of a number of factors, including outside temperature, thermostat set point, 

air conditioner sizing and the thermal characteristics of the dwelling.  If, given all these factors, an air 

conditioner’s duty cycle is 50% or less (that is, it would only run on average for 15 minutes out of 

each half hour), a 50% simple cycling strategy will not reduce load at all during the period.  Adaptive 

cycling algorithms are designed to learn what the duty cycle is for an air conditioner under various 

conditions, and then to reduce usage by a set percent of the duty cycle.  That is, a 50% adaptive 

cycling algorithm is intended to reduce load by 50% of whatever it would have been if cycling had not 

occurred.  True Cycle is the particular adaptive cycling algorithm used by the devices that have this 

enhanced functionality in Ontario.  Load impacts should be greater under 50% True Cycle than under 

50% simple cycling and may even be larger than 60% simple cycling.     

Table 3-2 shows how the residential test groups were actually called over the 2012 summer event 

period.  On the system event-days, June 20 and July 6, only one group per LDC was designated as 

control.  For reasons that are unclear, PowerStream load control devices did not appear to receive any 

EM&V event calls and did not have a control group for system wide event-days.  On EM&V event-days, 

each treatment type (e.g., 50% cycling, 60% cycling, etc.) was assigned to a test group and other 

groups were assigned to control conditions (e.g., were not activated).  Customer groups were rotated 

so that no one group was called for an excessive number of event-days.  On June 20, the first event-

day, programming had not been completed for all devices and, therefore, many devices did not 

respond properly to their specific scenarios.  In some cases, control groups were not held back, in 

others it appeared that the treatment group was not called.  Due to this programming issue, control 
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groups from other days were used to create reference loads for June 20.  If it appeared that the 

treatment group was not called, those groups were excluded from the table.   

Table 3-2: Residential Test Group Assignments by Event-day and LDC 
(SC = simple cycling, C = control, R = ramping and True = True Cycling) 

LDC Name Assignment 

Group Number 

Jun 20 
System 
2-6 PM 

Jun 21 
EM&V 
3-5 PM 

Jun 29 
EM&V 
1-5 PM 

Jul 4 
EM&V 
4-6 PM 

Jul 6 
System 
2-6 PM 

Jul 17 
EM&V 
3-5 PM 

Aug 31 
EM&V 
3-5 PM 

Enersource 

50%SC  – – – – 1,2,3 5 5 

60%SC – – – – 4 1 1 

C – – – – 5 2,3,4 2,3,4 

Horizon 

50%SC – 5 – 2 3,4,5 3 5 

60%SC – 1 – 3 1 4 1 

C – 2,3,4 – 1,4,5 2 1,2,5 2,3,4 

Hydro One 

50%SC 3  – 2 3 1 2 – 

C 2* – 1 2 3 1 – 

R 1  – 3 1 2 3 – 

PowerStream 50%SC 1,2,3,4,5 – – – 1,2,3,4,5 – – 

Toronto Hydro 

50%SC – 1 – 3 4,5 4 1 

60%SC 5 5 – 2 1 3 5 

50%True 2 2 – 4 3 5 2 

C 1* 3,4 – 1,5 2 1,2 3,4 

Veridian 

50%SC 2,3,4 – – 2 3,4,5 3 5 

60%SC 5 – – 3 1 4 1 

C 1* – – 1,4,5 2 1,2,5 2,3,4 

*Due to aforementioned reprogramming issues, these groups were not held back so control groups from other days were 

used to create reference loads for June 20. 

The residential test event protocol prescribed events to be called based on trigger conditions.  System 

event-days are typically called if the Ontario system demand is predicted to be greater than 23,000 

MW and the Ontario temperature is forecasted to be greater than 30°C.  EM&V events are eligible 

to be called if the temperature in Ontario is forecasted to be greater than 30°C and if the day is not 

already chosen to be a system event-day.  Discretion is given to the OPA to veto event-days even if 

conditions are met in order to accommodate customer comfort.    
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In order to test the validity of the control sample, the comparability of the testing groups was checked 

within each LDC.3  Figure 3-1 shows an example of a comparability test across randomly selected 

groups in the Veridian LDC.  Each line represents the load shape for a specific group over all events 

in which they were assigned to the control condition.  Group composition did not change over the 

summer event period so each line represents a fixed group of customers and devices.  For example, 

Group 4 acted as control on July 4 and August 31.  The line labeled “Group 4” indicates the average 

load for this group on those two days.  The magnitude varies for each line because the averages were 

calculated from different days, under different weather conditions and were subject to small 

discrepancies due to small samples and random chance.  The key point is that the loads have similar 

shapes.  This indicates that groups had similar usage patterns and are therefore comparable to each 

other.  Magnitude is not a concern because during analysis FSC applied a same-day adjustment that 

increased or decreased the magnitude of the reference load in order to match the treatment group.  

Figure 3-2 shows an example of this adjustment.  The reference load was adjusted to align with the 

treatment group load in the two hours before the event.  

Figure 3-1: Veridian Control Groups Over All Event Days 

 

                                                           
3 This comparison across event-days was done rather than comparing all groups on event-like days when events were not 

called because FSC was only provided with interval data for event-days.  A better validation could be done if data was 

provided for non-event-days as well.   
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Figure 3-2: Same-day Adjustment Example 

 

Unlike last year’s evaluation that primarily focused on two LDCs and remained at the LDC level, this 

year’s analysis was done at the zone level.  Forward Sortation Area (FSA) was used to map customers 

into zones.  Due to a lack of observations in certain zones, these zones were aggregated with other 

nearby zones to create larger analysis groups. Table 3-3 shows how zones were mapped into analysis 

groups.  For example, because observations in Southwest alone were not sufficient to create an 

accurate portrayal of the load in the Southwest zone, Southwest was combined with East and other 

nearby zones to form the North Ontario analysis group.  Therefore, the ex post results for the East 

zone is the same as the ex post results for the Southwest zone.  

Table 3-3: Relationship between Zones and Analysis Groups 

Zone Analysis Groups 

East 

N Ontario 

Essa 

Georgian Bay 

Northeast 

Ottawa 

Southwest 

Long Point 

LP Niagara Niagara 

West 

South Central South Central 

Toronto Toronto 

Toronto Hydro Toronto Hydro 

3.1.2 Residential Ex Post Load Impact Estimates 

Table 3-4 shows the average impact of 50% Simple Cycling per customer for each test event along 

with average temperatures over the event period for the residential peaksaverPLUS® population.  The 
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values represent the average for all customers called for each event according to the testing regime 

summarized in Table 3-2.  The specific groups called, and the LDCs serving these customers, vary 

across events and may explain some of the variation in estimated load impacts across events.  While 

most LDCs are represented on each day, on June 29, for example, the only customers called were in 

Hydro One’s service territory.  On June 21, only customers in the Horizon and Toronto Hydro service 

territories were called.  This variation in groups and LDCs should be kept in mind as comparisons are 

made across events.   

As seen in Table 3-4, the largest impact occurred on July 4, when the estimated load reduction 

equaled 0.48 kW per customer, or 19% of the reference load.  Load impacts across events ranged 

from a low of 0.27 kW to a high of 0.48 kW, or from a low of 14% to a high of 19%.  In comparison, 

the 2011 evaluation reported an average ex post load impact of 0.71 kW per customer.  However, this 

value represented a single event-day, which happened to be very hot, with a temperature exceeding 

36°C in the hours just preceding the event.  Indeed, the maximum temperature on this day exceeds 

the maximum temperature on the August system peak day under 1-in-10 weather year conditions.  

The results based on this year’s research design and multiple event-days are certainly more 

representative of typical program impacts across multiple event-days.         

The impact of 0.27 kW on August 31 is an outlier.4  In absolute terms, the impact is 1/3 less than the 

average across all event-days.  This event occurred late in the cooling season and with little buildup in 

temperature leading up to the event-day.  As such, many participants may not have had their air 

conditioners turned on.  The hypothesis is supported by the fact that the reference load, 1.87 kW, is 

21% below the average reference load for all events, which explains most of the difference between 

the August 31 event-day impact and the average impact across all days.   

Table 3-4: Average Residential per Customer Reference Loads, Impacts and  
Temperatures on 2012 Event-days For 50% Simple Cycling 

Type of 
Event 

Event Date 
Event 
Hours 

Day of the 
Week 

Average 
Reference 

Load  
(kW) 

Average 
Event 
Impact 
(kW) 

Average 
Percent 
Impact 

(%) 

Average 
Temperature 
During Event 

(°C) 

Whole 
Province 

6/20/2012 2 PM-6 PM Wednesday 2.50 0.44 18 33 

7/6/2012 2 PM-6 PM Friday 2.47 0.44 18 32 

Average/Total n/a   2.48 0.44 18 32 

EM&V 
Test 

6/21/2012 3 PM-5 PM Thursday 2.46 0.44 18 28 

6/29/2012 1 PM-5 PM Friday 2.20 0.34 16 30 

7/4/2012 4 PM-6 PM Wednesday 2.54 0.48 19 32 

7/17/2012 3 PM-5 PM Tuesday 2.61 0.44 17 33 

8/31/2012 3 PM-5 PM Friday 1.87 0.27 14 30 

Average/Total n/a   2.33 0.40 17 31 

Total 
Overall 

Average/Total 
n/a   2.38 0.41 17 31 

                                                           
4 This outlier was included in the ex post averages but was not included as input to ex ante load impact estimation. 
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Tables 3-5 and 3-6 show the average estimated impacts by LDC and event-day for both 50% and 

60% simple cycling.  Two things should be noted from these tables.  First, as expected, the average 

impact under 60% cycling is larger than the average for 50% cycling.  This is true for each LDC and 

is true on nearly all event-days.  There are four cases where the average impact under 60% cycling is 

less than 50% cycling, shaded in grey in Table 3-6.  However, the differences are small and almost 

certainly the result of relatively small sample sizes and random differences in treatment and control 

groups for some events.  It is important not to read too much into small differences across events and 

LDCs, as the overall research design was intended primarily to produce accurate impacts on average 

event-days across the province.   

The other notable fact from the tables is that the average impacts for Horizon are significantly less 

than for the other LDCs under both cycling strategies.  This may be due, at least in part, to the 

average lower temperature in the Horizon territory, 30°C, compared with the average for the other 

LDCs, which ranges from 31°C to 33°C.  There could be other factors at work as well, such as higher 

communication failure rates.  As seen in Section 3.3, the average success rate for PCTs is a bit lower 

than for switches, and much of this analysis is based on data from Horizon.  This could explain some 

of the difference between Horizon’s average impacts and those of Toronto Hydro.  It could also be true 

that Horizon’s communication success rate is different from that of other LDCs that use PCTs but this 

is completely speculative at this point in time. True Cycle and Ramping were only tested by one LDC 

each.  Toronto Hydro tested True Cycle and Hydro One tested Ramping.  Ex post impacts resulting 

from these cycling strategies can be found in Appendix B. 
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Table 3-5: Ex Post 50% Simple Cycling by Date and LDC  

Day 

Estimated Impact (kW) for 50% SC 

Enersource Horizon Hydro One PowerStream Toronto Hydro Veridian 

Event 
Impact 
(kW) 

Temp (°C) 
Event 
Impact 
(kW) 

Temp (°C) 
Event 
Impact 
(kW) 

Temp (°C) 
Event 
Impact 
(kW) 

Temp (°C) 
Event Impact 

(kW) 
Temp (°C) 

Event 
Impact 
(kW) 

Temperature 
(°C) 

20 Jun   
15-18 

-- -- -- -- 0.40 32 0.47 33 0.51 34 0.41 34 

21 Jun   
16-17 

-- -- 0.26 30 -- -- -- -- 0.48 28 -- -- 

29 Jun   
14-17 

-- -- -- -- 0.36 30 -- -- -- -- -- -- 

4 Jul       
17-18 

-- -- 0.33 30 0.50 30 -- -- 0.55 32 0.47 32 

6 Jul       
15-18 

0.40 33 0.33 31 0.48 32 0.49 32 0.45 33 0.41 33 

17 Jul     
16-17 

0.49 34 0.27 33 0.53 31 -- -- 0.50 34 0.51 34 

31 Aug  
16-17 

0.31 30 0.26 27 -- -- -- -- 0.34 30 0.31 30 

Average 0.40 33 0.27 30 0.46 31 0.42 32 0.46 32 0.42 33 

  



 

24

Table 3-6: Ex Post 60% Simple Cycling by Date and LDC  

Day 

Estimated Impact (kW) for 60% SC 

Enersource Horizon Hydro One PowerStream Toronto Hydro Veridian 

Event 
Impact 
(kW) 

Temp (°C) 
Event 
Impact 
(kW) 

Temp (°C) 
Event 
Impact 
(kW) 

Temp (°C) 
Event 
Impact 
(kW) 

Temp (°C) 
Event Impact 

(kW) 
Temp (°C) 

Event 
Impact 
(kW) 

Temp (°C) 

20 Jun   
15-18 

-- -- -- -- -- -- -- -- 0.48 34 0.38 34 

21 Jun   
16-17 

-- -- 0.39 30 -- -- -- -- 0.52 28 -- -- 

29 Jun   
14-17 

-- -- -- -- -- -- -- -- -- -- -- -- 

4 Jul       
17-18 

-- -- 0.28 30 -- -- -- -- 0.54 32 0.49 32 

6 Jul       
15-18 

0.49 33 0.44 31 -- -- -- -- 0.56 33 0.54 33 

17 Jul     
16-17 

0.53 34 0.36 33 -- -- -- -- 0.69 34 0.61 34 

31 Aug  
16-17 

0.31 30 0.35 27 -- -- -- -- 0.36 30 0.37 30 

Average 0.44 33 0.36 30 -- -- -- -- 0.52 32 0.48 33 
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3.2 Residential Ex Ante Evaluation 

This section describes the methodology used and the estimated impacts for the peaksaverPLUS® 

program for residential customers under ex ante weather conditions.  Ex ante load impacts are 

intended to represent the average and aggregate load impacts that would result for a given event 

period (from 2 to 6 PM) if the entire program was called under specified weather conditions 

representing a normal (1-in-2) weather year and the more extreme conditions that would be expected 

to occur once in 10 years (a 1-in-10 weather year).  Ex ante predictions are developed to represent 

the peak conditions for each summer month from May through September.  Estimates are presented 

for the 50% cycling strategy for each settlement zone in the province.5   

3.2.1 Ex Ante Methodology 

As described in Section 3.1, the ex post evaluation was done using an RCT research design that 

eliminated the need to develop and apply a predictive model to estimate ex post impacts as was done 

in prior years when regression modeling was used to develop reference loads and load impacts for ex 

post evaluation.  This is a significant improvement in methodology since it eliminates any modeling 

inaccuracies from the ex post analysis.  However, ex ante estimation requires development of a model 

that can predict impacts under specified weather conditions.  This section describes the ex ante 

model development.   

At a high level, ex ante modeling involved the following steps: 

 First, a regression model was developed to explain average ex post impacts from 4-5 PM as 
a function of recent temperatures.  This single hour was used in the model because it was the 

one hour that was included in all ex post events in 2012 and, therefore, maximized the 
number of ex post data points that could be used for modeling purposes.  Regression models 

were estimated for each of several analysis groups.   

 The model was used to estimate average impacts from 4-5 PM for the set of ex ante weather 
conditions representing normal and extreme weather years.  The estimates of the average 
impact from 4-5 PM were then converted to hourly impacts from 2-6 PM using a scaling factor 
based on load impacts observed during longer events. 

 Next, reference loads from 4-5 PM were predicted for each set of ex ante weather conditions 
based on the loads observed in 2012.  Load shapes were estimated by taking the average load 
for each hour of the day, by each analysis group.   

 Finally, a similar regression model was applied to snapback as was applied to event impacts. 

The first step, which provides estimated load impacts, is described in detail below.  The steps used to 

predict reference loads and snap-back are described in Appendix A.   

To determine the best model to use for ex ante predictions, FSC tested 41 different models for 

predicting ex post impacts for the hour common to all events, from 4-5 PM based on different 

measures of recent weather conditions.  The models include iterations of recent weather represented 

by hourly cooling-degree hours (CDH) with a base temperature of 21°C, total CDH, average, 

maximum and weighted temperature and quadratic terms for some of these.  These weather variables 

                                                           
5 Estimates were initially developed for 60% simple cycling as well, but these estimates were not reliable at the zone level 

due to small sample sizes and variation in the number of observations across ex post events, which often led to situations 

where the 60% cycling impact was significantly less than the 50% cycling impact.  As seen for the ex post analysis, this was 

not the case at the LDC level.  
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were calculated using 9 different sets of hours ranging from the 3 hours ending at 5 PM to the 

24-hour period ending at 5 PM.  As an example, one model used the average CDH over the three 

hours ending at 5 PM as its independent variable.  Another used CDH calculated over the previous 

six hours ending at 5 PM.  Yet another used temperature as a variable instead of CDH.  These 9 

iterations of 4 measures of recent weather conditions (average CDH, total CDH, average temperature 

and weighted temperature) produced 36 of the 41 models. The last five models included maximum 

temperature and quadratic terms of average temperature, maximum temperature and average CDH.  

The testing consisted of a technique known as cross-validation or out-of-sample testing.  In this 

technique, the impact of each test event in each analysis group is withheld from the regression model 

sequentially, one at a time, and the model is fit to the remaining test events each time and used to 

predict the load impact for the withheld event.  This leads to a dataset of estimated load impacts for 

each test event, which can be compared to the actual ex post load impact for that event.  Each 

model’s performance is summarized using the mean absolute percent error across all test events.  An 

important point is that the predictive abilities of several different models were virtually identical, and 

more sophisticated models (including polynomials in temperature or cooling degree hours, or more 

complicated weighted averages of temperature) did not perform better than simpler averages of 

temperature.  Because several models were essentially tied at the top for best performance, FSC 

used one that was fairly simple and that worked well for both 50% and 60% simple cycling.  Its 

specification is: 

      
 
                

Table 3-7: Description of CAC Load Regression Variables 

Variable Description 

Impactc Average per customer ex post load impact for each event-day from 4-5 PM  

  Estimated constant 

  Estimated parameter coefficient 

        
Average temperature over the 9 hours ending at 5 PM 

   
The error term, assumed to be a mean zero and uncorrelated with any of the independent variables 

Load impact measured for the hour from 4-5 PM was used as the dependent variable because, as 

discussed above, all test events covered that hour.  An implicit assumption underlying this approach is 

that the load impact from 4-5 PM is the same (or at least very similar) regardless of the length of the 

event period leading up to that hour.  Put another way, it assumes that the load impact from 4-5 PM is 

the same regardless of whether the event started at 2 PM, 3 PM or 4 PM.  For programs similar to 

peaksaverPLUS® in California, side-by-side testing done in 2011 and 2012 produced mixed results 

concerning whether load impacts at a given hour of the day vary systematically depending on the 

length of the event up until that time.6  Currently, there is no strong evidence of any systematic 

variation.  Additionally, given the control strategies currently in use, there is no strong technical 

reason to expect impacts to vary according to the length of the event prior to measurement.  

                                                           
6 Perry, Mike, Christine Hartmann, Liz Hartmann and Stephen George. “2012 Load Impact Evaluation for Pacific Gas and 

Electric Company’s SmartAC Program”. Prepared by the FSC Group. San Francisco, CA (April 2013)  



 

27

Therefore, for the sake of modeling simplicity and making the most of available data, FSC treats 

all impacts observed at the same hour of the day as comparable from a modeling standpoint. 

Originally, FSC was going to analyze each settlement zone.  However, the number of observations 

in many zones was too small.  As such, smaller zones were mapped into five analysis groups, as 

described previously (see Table 3-3).   In addition, because the Horizon impacts were an outlier 

that could not be fully explained, the Horizon ex post impacts were not used as input for the ex ante 

analysis.  Therefore, ex ante values for South Central, Niagara, Long Point and West were calculated 

using Toronto’s7 ex ante regression model.  Toronto’s analysis model was used because the Toronto 

DR Zone, like Horizon, predominantly deploys PCTs.  However, ex ante weather conditions remain 

zone specific.  The ex ante weather conditions are the same as those used for the 2011 peaksaver™ 

evaluation and have been chosen to be representative of 1-in-2 and 1-in-10 monthly peak days. 

Figure 3-3 shows the ex ante and ex post load impact estimates graphed against mean9 by analysis 

group for 50% simple cycling.  The solid green circles represent ex post results and the hollow blue 

circles are ex ante results.  By graphing both ex ante and ex post results on the same plot, the figure 

shows that the ex ante results generally follow the same trend as the ex post results for each analysis 

group.  In both figures this trend is less apparent for the Toronto, South Central, LP Niagara analysis 

group, which is not surprising since the ex post values include the low Horizon impacts that were not 

used in the regression.  Horizon devices made up the majority of the South Central and LP Niagara 

analysis group’s observations.  In addition, event-days were weighted by the number of devices called 

that day, meaning some days will hold more weight in the regression than others because they are 

backed by more observations. 

                                                           
7 This refers to Toronto, not Toronto Hydro.   
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Figure 3-3: Ex Post and Ex Ante Impacts versus Mean9 
by Analysis Group for 50% Simple Cycling 

 

The last step in estimating load impacts was to translate average impacts from 4-5 PM to hourly 

impacts over the entire range of time required for prediction, 2-6 PM.  Using ex post impact estimates 

from all of the events that included the hours from 2-6 PM, the average impact for each hour from 2-6 

PM was expressed as a fraction of the average impact from 4-5 PM.  These fractions were multiplied 

by the already-predicted impacts from 4-5 PM to produce impact estimates for each set of ex ante 

weather conditions over the period 2-6 PM.  Table 3-8 shows the scaling ratios by analysis group over 

the 4-hour period for 50% simple cycling. 

Table 3-8: Scaling Ratios for 50% Simple Cycling by Analysis Group 

Analysis Group 
Ratios 

2-3 PM 3-4 PM 4-5 PM 5-6 PM 

N Ontario 0.64 0.92 1 1.16 

LP Niagara 0.93 1.05 1 1.02 

South Central 0.96 1.03 1 1.09 

Toronto 0.79 0.97 1 1.08 

Toronto Hydro 0.92 1.03 1 1.04 
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The advantage of this strategy for estimating impacts across all hours is that it forces load impacts 

across all hours to make sense with respect to each other.  A common alternative in load impact 

evaluations is to model each hour completely independently.  In cases with modest amounts of data 

or modest variation in observed conditions and impacts (as is frequently the case) this can lead to 

unreasonable results where, for example, the function that determines impacts from 4-5 PM is quite 

different from the function that determines impacts from 5-6 PM.  This can lead to implausible impact 

estimates for particular hours.  In the approach used here, the fundamental relationship between 

event impact and temperature is allowed to be determined completely by the data, but FSC enforced 

a certain amount of uniformity on the relative load impacts across hours, recognizing the lack of data 

to model each hour completely independently. 

3.2.2 Residential Ex Ante Load Impact Estimates 

The peaksaverPLUS® program is intended to alleviate system stress during times of very high 

demand.  The primary purpose of this evaluation is to predict load impacts during such conditions.  

These ex ante predictions are based on a set of temperature profiles meant to mimic what could be 

expected for monthly system peak days that might occur every other year and every tenth year.  

Aggregate estimates of load impacts combine estimates of per customer load impacts developed 

in this report with recent program enrolment values. 

Table 3-9 contains residential ex ante impact estimates for 50% simple cycling.  The first set of 

rows show the average hourly per customer ex ante load impact estimate over the event period from 

2-6 PM and the second set of rows shows the estimated hourly aggregate impact during a system 

wide event.  The estimates are further categorized by monthly peak days and weather years.  For the 

1-in-2 and 1-in-10 weather year, the highest estimated impact is on the August peak day, where the 

average predicted impact per customer over the event period for a 1-in-10 weather year is 0.50 kW.  

The aggregate impact under the same conditions is 87 MW.  Under 1-in-2 year weather conditions, the 

average and aggregate impacts on the August system peak day are 0.39 kW and 69 MW, respectively.   

Table 3-9: 2012 Residential peaksaverPLUS
®
 Ex Ante Load Impact Estimates 

For 50% Simple Cycling by Weather Year and Day Type 

Type of 
Estimate 

Day Type 
Extreme 

Year  
(1-in-10) 

Normal 
Year  

(1-in-2) 

Per CAC unit (kW) 

May Peak Day 0.35 0.32 

June Peak Day 0.42 0.36 

July Peak Day 0.46 0.38 

August Peak Day 0.50 0.39 

September Peak Day 0.35 0.33 

Whole-Province 
Aggregate (MW) 

May Peak Day 62 55 

June Peak Day 74 62 

July Peak Day 80 66 

August Peak Day 87 69 

September Peak Day 61 57 
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Table 3-10 contains ex ante impact estimates by zone for 50% simple cycling.  Keep in mind that 

the impacts are the same for many zones as the same analysis group results were applied to multiple 

zones according to the mapping that was shown previously in Table 3-3.   

Table 3-10: 50% Simple Cycling Ex Ante Estimates by Zone  
for August Peak Day Weather Conditions  

Zone 

Estimated Impact for August Peak 

Average (kW) Aggregate (MW) 

1-in-2 1-in-10 1-in-2 1-in-10 

All 0.39 0.50 68.79 86.64 

East 0.40 0.45 2.63 2.99 

Essa 0.39 0.45 2.73 3.13 

Georgian Bay 0.36 0.44 0.05 0.05 

Long Point 0.34 0.46 0.05 0.07 

Niagara 0.34 0.46 1.49 2.00 

Northeast 0.33 0.42 0.06 0.07 

Ottawa 0.40 0.45 11.50 13.06 

South Central 0.39 0.52 3.90 5.21 

Southwest 0.39 0.46 9.65 11.54 

Toronto 0.39 0.52 9.25 12.34 

Toronto Hydro 0.41 0.53 26.89 35.31 

West 0.34 0.48 0.53 0.75 

 

3.3 Commercial Ex Post Evaluation 

Commercial ex post load impacts were estimated using a conceptually similar approach to the one 

used for residential load impact estimation.  That is, the impacts were estimated as the difference 

between a control group reference load and the average load for a group of customers whose devices 

were activated on each event-day.  However, small commercial peaksaverPLUS® customers were only 

subject to two event-days.  Toronto Hydro and Hydro Ottawa together account for more than 90% of 

all small commercial customers in the peaksaverPLUS® program, and roughly 70% of the total 

commercial population is contained in Toronto Hydro’s service territory.  Control and treatment groups 

were selected only from Toronto Hydro’s service territory.  The population of nearly 3,000 load control 

devices was randomly assigned to 2 groups of equal size.  Control and treatment groups were 

alternated across events.  However, like the interval datasets obtained for the residential test groups, 

FSC received interval data for fewer than the 3,000 customers chosen for the small commercial test 

groups; data was received for only 919 load control devices. 
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Table 3-11 shows the estimated ex post load impacts for the two event-days for commercial 

customers.  The analysis was based on whole building data.  Whole building impacts were divided 

by the number of units per building to estimate impacts at the average device level.  

Table 3-11: Average Small Commercial per CAC Unit Reference Loads, Ex Post Load Impacts and  
Temperatures during Event Hours 

Type of 
Event 

Event 
Date 

Event 
Hours 

Day of 
Week 

Average 
Reference 
Load (kW) 

Average 
Event 
Impact 
(kW) 

Percent 
Impact 

(%) 

Average 
Temperature 

During 
Event (°C) 

System-wide 

6/20/2012 2 PM-6 PM Wednesday 4.40 0.45 10 34 

7/6/2012 2 PM-6 PM Friday 4.96 0.46 9 33 

Average n/a  – 4.68 0.46 10 34 

3.4 Commercial Ex Ante Evaluation 

Because there were only two events called for small commercial participants in 2012, it was not 

possible to estimate a model that relates impacts to weather conditions for use in ex ante estimation 

as was done for the residential analysis.  Instead, the ex ante impacts for the average customer 

developed from the 2010 evaluation were used for ex ante impact estimation.  These average values 

were combined with the current participant population counts to produce aggregate estimates for 

2012.  The average and aggregate impacts are shown in Table 3-12.  As with the residential analysis, 

the greatest impact is predicted to occur on the August system peak day under both 1-in-2 and 1-in-

10 year weather conditions.  The average impact per device is 0.48 kW and 0.64 kW for 1-in-2 and 1-

in-10 year weather and the aggregate values are 2.0 MW and 2.7 MW, respectively.  Table 3-12 shows 

the estimated impact by zone.   

Table 3-12: Ex Ante Commercial Impacts Estimates from 2010 Evaluation 

Type of Estimate Day Type 
Extreme 

Year 
(1-in-10) 

Normal Year 
(1-in-2) 

Per CAC unit (kW) 

May Peak Day 0.39 0.32 

June Peak Day 0.52 0.42 

July Peak Day 0.62 0.42 

August Peak Day 0.64 0.48 

September Peak Day 0.36 0.33 

Whole-Province 
Aggregate (MW) 

May Peak Day 1.7 1.4 

June Peak Day 2.2 1.8 

July Peak Day 2.6 1.8 

August Peak Day 2.7 2.0 

September Peak Day 1.5 1.4 
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Table 3-13: Ex Ante Commercial Impacts by Zone 

Zone 

Estimated Impact for August Peak 
Number 

of 
Devices 

Average (kW) Aggregate (MW) 

1-in-2 1-in-10 1-in-2 1-in-10 

All 

0.48 

 

0.64 

 

2.05 2.74 4,279 

East 0.01 0.01 16 

Essa 0.02 0.02 37 

Niagara 0.02 0.03 51 

Ottawa 0.43 0.58 906 

South Central 0.02 0.03 48 

Southwest 0.03 0.05 71 

Toronto 0.07 0.09 145 

Toronto Hydro 1.44 1.92 2,998 

West 0.00 0.00 4 

 

3.5 Field Survey Results for Residential Communication 
Success Rate Analysis  

The load control switches and PCTs that are used to shed load when peaksaverPLUS® program events 

are called have internal data loggers that keep track of when the device receives an event signal.  All 

of these devices also record how many minutes per hour the device operated to curtail load (referred 

to as shed minutes).  As an additional part of this evaluation, technicians visited a sample of 

residential premises to download the logger data and to check on the status of the control device at 

each sample premise.  The internal data retrieved from the sample of switches and PCTs was analyzed 

to estimate the communication success rate of peaksaverPLUS® load control devices.  Evaluating how 

successfully load control devices receive the curtailment signal and then shed load can yield important 

insights into program effectiveness.  Low communication success rates can have a deleterious effect 

on load impacts and, by extension, the program’s cost effectiveness.  Impacts can be improved 

through a maintenance program designed to address broken and poorly communicating switches 

and perhaps through operational changes in paging.8 

The device survey also produced data on indoor temperature readings for participants with PCTs.  This 

data is summarized in Section 3.5.3.  Finally, a brief survey was administered during the field work to 

obtain data on customer satisfaction, likelihood of accepting an IHD and demographic information.  

This is summarized in Section 3.5.4.   

                                                           
8 For example, in PG&E’s service territory, communication success rates were very low for PCTs that were operated using 

temperature ramping, since this control strategy relies on a single communication signal at the start of the event period.  

Cycling, on the other hand, involves repeated commands over the event period, which increases the likelihood that control 

will occur for at least part of the event period because even if one signal is missed, another one might get through.  

Operating PCTs based on cycling rather than ramping significantly improved the communication success rate for PCTs at 

this utility.   
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Communication success is determined by observing the number of shed minutes recorded for switches 

or PCTs that are in cooling mode.  A variety of issues can lead to a device not receiving a control event 

signal, but the reasons can be divided into two main categories. First, devices received over-the-air 

pages during installation that designated the device’s address.  The device’s address tells the device to 

which pages to respond.  It’s possible that this addressing signal was missed, because something 

blocked the signal from getting through, such as a thick wall.  However, because addressing failure is 

an operational error that occurs prior to an actual control event, FSC attempted to exclude those cases 

from the calculation of average success rates.  The second type of problem is that the control event 

signals themselves might not have reached the devices.  This could have occurred for the same 

reasons as the address page failure.  Both issues are thought to affect PCTs more frequently because 

they are located indoors while switches are located outdoors.   

OPA contracted directly with Finn Projects to recruit and visit 500 sites to collect internal device 

data, working from a recruitment sample drawn by FSC.  Participants in the recruitment sample were 

contacted by telephone and offered a $20 gift certificate9 to allow a technician to visit their home, 

note the condition of the control device and download its internal data log.  CAC switches are located 

outdoors and PCTs are located indoors, which makes this procedure less convenient for customers 

with PCTs because they must be home to allow the technician access to the device. 

3.5.1 Methodology 

The communication success rate analysis was planned to be based on a geographically clustered 

sample of peaksaverPLUS® participants.  Four sampling clusters were created in the areas of St. 

Catherines, Hamilton, Toronto and Barrie, which included customers from the Toronto Hydro, 

PowerStream, Veridian and Horizon LDCs.  Tables 3-14 and 3-15 show the initial sample sizes 

drawn for recruitment by geographic region, device type and LDC.   

Table 3-14: Initial Communication Success Rate Sample Counts  
by Group and Device Type 

Group 
Device 
Type 

Count 

1 PCT 1,419 

2 PCT 3,103 

3 PCT 280 

4 
PCT 122 

Switch 697 

 

  

                                                           
9 Half of the participants were offered a gift certificate from Home Depot and the other half received one from 

Canadian Tire.   
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Table 3-15: Initial Communication Success Rate Sample Counts – by LDC 

Group LDC Count 

1 Horizon 1,419 

2 
Horizon 3,102 

Veridian 1 

3 PowerStream 280 

4 

Enersource 11 

Toronto Hydro 710 

PowerStream 14 

Veridian 84 

Clustered sampling was an important factor in planning this analysis – minimizing the time and cost 

of drive time between sample points is an important factor for completing the work on time and within 

budget.  Geographic diversity of the sample was important to capture insofar as some areas of the 

province may experience better or worse paging network performance, which would be reflected in 

communication success rates. 

Even with good geographic coverage of the program’s territory, the sample of devices visited cannot 

be considered a completely representative sample because only about 12% of customers that were 

called agreed to give the technician access to their device.  This implies a large degree of selection 

bias, although it’s hard to know what effect, if any, that bias has on the results below.  One 

reasonable possibility is that customers with broken or missing devices would be less likely to allow 

a technician to have access, suggesting that this sample may over-represent working devices and 

under-represent broken devices. 

The four sampling clusters were initially drawn exclusively from the EM&V groups, so that all 

devices would have records of both system-wide events and EM&V events.  However, Finn Projects 

experienced a number of setbacks in recruiting and obtaining valid internal log data from load control 

devices in the initial sample.  Contact information was either not available or outdated for legacy 

peaksaver™ participants in the sample – many households in the sample simply could not be reached.  

Other issues affected PCTs in the Toronto Hydro service territory: many of the older PCTs at Toronto 

Hydro either do not have an internal data log or required interface equipment for accessing it that was 

not available at the time of the study.  These challenges required that a supplementary sample of 

non-EM&V participants be drawn.  These supplementary sample points were also within the same 

geographic areas, but since they were not assigned to an EM&V group, they only experienced (and 

logged performance for) two system-wide events.  Tables 3-16 and 3-17 show the sample sizes by 

region, device type and LDC for the supplementary sample.  As seen, the supplemental sample was 

nearly as large or even larger than the original sample in most cases.   
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Table 3-16: Supplement Communication Success Rate Sample Counts  
by Group and Device Type 

Sample No. Group 
Device 
Type 

Count 

2 

1 PCT 1,449 

2 PCT 2,762 

3 PCT 676 

4 
PCT 19 

Switch 2,566 

Table 3-17: Supplemental Communication Success Rate Sample Counts – by LDC 

Sample 
No. 

Group LDC Count 

2 

1 Horizon 1,449 

2 Horizon 2,762 

3 PowerStream 676 

4 
PowerStream 19 

Toronto Hydro 2,566 

Ultimately, a total of 400 sites were visited; however, 74 devices at these sites could not provide 

usable data for a variety of reasons.  The most common issue (33 sites) was a lack of power to the 

device so data could not be obtained.  This occurred because the field surveys were conducted very 

late in the year and customers cut the power to their CAC units for the winter season.  An additional 

13 device logs could not be accessed due to the data port being too close to a wall or some other 

complication that prevented the data probe from being connected.  Eleven data downloads failed for 

unknown reasons while nine devices had incorrect serial numbers or were ExpressStats that were not 

successfully screened out before the site visit.  The final eight problem sites had missing or 

disconnected devices or had CAC units that were not working.  As shown in Table 3-18, this left a 

total of 426 devices with usable internal data, of which 218 were in an EM&V sample group and were 

subject to both system-wide and EM&V load control events.  

Table 3-18: Load Control Devices Tested for Communication Success 

Group 
Total  Premises  

Visited 
Failures Due to 
Above Factors 

Total Devices with 
Data 

Total EM&V 
Devices 

1 87 8 79 78 

2 184 20 164 80 

3 24 0 24 24 

4 205 46 159 36 

Total 500 74 426 218 
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In addition to the field survey difficulties already discussed, the communication success analysis was 

further complicated by several additional factors.  The EM&V sample programming for the 50% cycling 

groups was not completed in time for the June 20 system wide event so that impacts for this event-

day could not be used to determine communication success rates.  Due to field survey problems and 

late timing of the survey for Toronto Hydro, device logs for the first three June events were written 

over in Toronto Hydro’s service territory.  Operational problems for the June 29 event meant that 

most groups were not called, which means the results from this date are also not usable for analysis.   

3.5.2 Communication Success Rate Findings 

Communication success rates are reported separately for load control switches and PCTs due to an 

important difference between the two.  The data loggers inside the load control switches record shed 

minutes regardless of whether the CAC unit is off or on, but for PCTs, this is not true.  If the PCT is not 

in cooling mode, it will record no evidence of the event.  However, there is a way to determine 

whether the PCT was in cooling mode during each event.  The PCT records the temperature, the 

temperature set-point it is programmed to and the number of minutes the CAC runs each hour.  If the 

PCT shows that the temperature is above the set point, but the CAC does not run during a given hour, 

then it can be inferred that the PCT is not in cooling mode.  Therefore, for PCTs, a distinction is made 

between devices that are not in cooling mode and devices that are in cooling mode and fail to receive 

a control event signal.  Both of these situations lead to zero load impact for the device, but for 

different reasons and only the second situation reflects a communication failure.   

Table 3-19 shows communication success rates for each event, excluding the two problem events 

on June 20 and 29.  Average communication success rates are calculated separately for switches and 

PCTs.  The PCT communication success rate is a function of the percent of PCTs found to be in cooling 

mode for each event.  PCTs were found to have a weighted average communication success rate of 

90%, after taking into account the percentage of PCTs in cooling mode.  Switches were found to have 

a weighted average communication success rate of 94%.  The difference in success rate for switches 

and PCTs is not large, which may reflect the fact that the PCTs are mostly being operated in cycling 

mode rather than ramping mode.  As discussed at the outset of this section, when PCTs use 

temperature ramping, a single communication signal is sent at the start of the event period, which 

could fail to get through to the device.  When PCTs are operated in cycling mode, on the other hand, 

repeated commands are sent over the event period, which increases the likelihood that control will 

occur for at least part of the event period because even if one signal is missed, another one might 

get through.  This fact should be kept in mind if any LDCs operate their PCTs in ramping mode, as 

this could impact the overall communication success rate and reduce average load impacts.  

Given the challenges that this data collection effort faced, these results should be interpreted with 

caution.  Toronto Hydro, the only LDC included in the sampling groups with switches, was affected the 

most by invalid contact information.  This resulted in few EM&V customers successfully being recruited 

for this study.  The Toronto Hydro sample (sampling group 4) was, by necessity, filled by non-EM&V 

participants who were not subject to the EM&V events.  This, combined with the lack of data for the 

first three events, essentially leaves the analysis of switches with a single data point on the second 

system-wide event-day, July 6.  The estimates of communication success rates for PCTs, while based 

on fewer data points than planned, rest on more solid footing than the estimates for the load control 

switches, although it should be kept in mind that the PCT values are dominated by a single LDC, 
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Horizon.  Given the limitations of the data discussed above, these results should not be considered 

representative of the entire peaksaverPLUS® population.   

Table 3-19: Device Communication Success Rates
10 

Event Date 

PCTs Switches 

n % Cooling 
% 

Success 
n 

% 
Success 

June 21 72 0.92 0.78 – – 

July 4 64 0.88 0.83 7 0.86 

July 6* 215 0.98 0.99 145 0.96 

July 17 65 1.00 0.89 14 1.00 

August 31 70 0.82 0.78 12 0.92 

Weighted 
Average 

n/a 94% 90% n/a 96% 

3.5.3 Temperature Analysis 

The internal data logs of the PCTs used to assess control device communication success also contain 

indoor temperature data.  Table 3-20 shows the average temperature increase during events for PCTs 

in the samples used to assess control device communication success.  Only devices that were in 

cooling mode and received an event signal were included in the analysis.  The number preceding the 

parenthesis is the increase in temperature (in °C) relative to the hour prior to the start of the event.  

The numbers in the parentheses are the cell counts underlying the temperature change.  The most 

informative day in the table is July 6, which was a four-hour event for which the most data was 

available.  In the final hour, the temperature increased by about 1.5 degrees relative to the hour 

preceding the event.  

Table 3-20: Average Temperature Increases During Load Control Events 

Date Hour 14 Hour 15 Hour 16 Hour 17 Hour 18 

20-Jun-12 - 0.31 (97) 0.56 (99) 0.79 (99) 0.72 (98) 

21-Jun-12 - - 0.27 (46) 0.21 (47) - 

4-Jul-12 - - - 0.53 (41) 0.67 (42) 

6-Jul-12 0.28 (188) 0.80 (183) 1.10 (189) 1.4 (190) - 

17-Jul-12 - - 0.50 (51) 0.42 (51) - 

31-Aug-12 - - 0.22 (40) 0.19 (41) - 
 

 

 

                                                           
10 System wide event-days are denoted with an asterisk (*). 
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3.5.4 Site Visit Survey  

During the field visits to gather data for the device communication success rate analysis, a survey was 

administered to 277 peaksaverPLUS® customers assessing how satisfied they were with the program, 

what they liked about the program and whether they were likely to accept the in-home display.11  

Seventeen of the 277 customers declined to complete the survey. 

The first survey question asked about how satisfied the customer was with the program overall.  

Figure 3-4 shows that many customers are very satisfied.  Roughly 70% of respondents said they 

were somewhat or very satisfied. 

Figure 3-4: In general, how satisfied would you say you are with your experience in the 
peaksaverLUS

®
 program? 

 

Customers were then asked about what they liked the most about the program.  Although the 

instructions stated to only select one, 50 of the 252 customers who answered this question selected 

more than one answer.  Consequently, responses to this question were evaluated as though 

respondents were in fact encouraged to select more than one answer.  As seen in Figure 3-5, 

saving money and electricity were the most popular choices. 

                                                           
11 Field visits were conducted at the homes of customers with either PCTs or switches.  Those customers with switches 

were able to volunteer for the field visit without being at home during the visit; no surveys were administered to those 

customers with switches who were not at home at the time of the visit. 
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Figure 3-5: What is it that you like most about this program?  

 

The survey also asked respondents what they did not like about the program, in open-ended form.  

The most common response was that they wished they were provided with more information.  Other 

popular responses included not enough savings, display or functioning problems and the temperature 

changing on its own.  When asked if they had heard of the free IHD offer, customers could respond 

that they either had or hadn’t heard, or that they already had a device. The results are summarized 

in Figure 3-6.  It was a fairly even split between the three options.  Along those same lines, customers 

were asked if they intended to accept this offer.  As seen in Figure 3-7, the majority of customers 

indicated they would indeed accept the IHD. 
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Figure 3-6: This year as part of the peaksaverPLUS
®
 program, your utility is offering a free in-

home display that allows you to view and analyze your electricity usage.  Have you heard about 
this program offer? 

 

Figure 3-7: Do you intend to accept and install the in-home display your utility is offering as part 
your participation in peaksaverPLUS

®
? 

 

The last few questions were focused on demographics such as house size, income and age 

distribution.  Figure 3-8 summarizes the square feet of the home.  The most common answer 

was 1,000-1,500 square feet, followed by 1,500-2,000. 
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Figure 3-8: How many square feet is your home? 

 

Most often two people lived in each home, shown in Figure 3-9 and the most common age range was 

over 65, in Figure 3-10. 

Figure 3-9: Including you, how many people reside at this home more than six months a year? 
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Figure 3-10: Which of the following best describes the age range of the head of your household? 

 

The final question looked at household income. Most commonly, the household earned between 

$60,000 and $80,000 a year. These results are summarized in Figure 3-11. 

Figure 3-11: What is your annual household income? 
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4 IHD Impact Evaluation 

As discussed previously, to encourage program enrolment and provide customers with better 

information to optimize energy use, starting in 2012, OPA required LDCs to offer IHDs to prior and 

new enrollees.  IHDs provide real-time information showing customers how much electricity they have 

used, and the cost of that electricity, since the start of a month or billing period, and the 

instantaneous usage and cost associated with the appliances that are running in the house at any 

point in time.  Such feedback makes it easier for consumers to understand how their behavioural 

decisions (both purchase and usage behaviours) impact electricity use and costs.  Monthly bills are the 

result of numerous daily decisions over a 30- or 60-day billing period and the mix of appliances that 

exist in the home.  As such, it is very difficult if not impossible for consumers to understand what 

impact behaviour changes have on their bills except in a very general sense (e.g., “If I run my air 

conditioner less, my bill will probably be lower, but I wonder how much?”).  With an IHD, customers 

can turn appliances on and off and observe the difference in the rate of electricity usage and cost.  

Armed with better information, consumers can make more knowledgeable decisions about energy 

use.  A variety of studies suggest that IHDs can lead to reduced energy use.12     

Under the peaksaverPLUS® program, each LDC can choose the type of IHD to offer.  The vast 

majority of LDCs offered an IHD that optically reads the digital output of the smart meter rather than 

communicating directly with the meter.  These optical readers stream information in real-time to an 

in-home information display.  Most IHDs report current electricity demand (kW) and cost, cumulative 

usage and cost since the start of the month or billing period (kWh),13 and price ($ per kWh).    

LDCs began marketing and installing IHDs in early 2012.  By the end of 2012, 14 LDCs had installed 

roughly 50,000 IHDs in Ontario.  Table 4-1 shows the number of IHDs installed as of December 2012 

and the first reported installation date for each LDC.  Around half (roughly 24,000) of the IHDs were 

installed in the Toronto Hydro service territory.  Hydro Ottawa had the second largest number of 

installations, with almost 9,700 devices, and Horizon, PowerStream and Veridian accounted for most 

of the rest.  The majority of IHDs were installed at households that were already enrolled in the 

peaksaver™ program rather than for new recruits.   

  

                                                           
12 Faruqui, Ahmad, Sanem Sergici and Ahmed Sharif. “The Impact of Informational Feedback on Energy Consumption-A 

Survey of the Experimental Evidence.” Prepared by The Brattle Group. Energy. Vol. 35, No. 4 (April 2010): 1598-1608. 

Neenan, B., J Robinson and Richard N. Boisvert. “Residential Electricity Use Feedback: A Research Synthesis and Economic 

Framework”.  Prepared by EPRI. Palo Alto, CA (2009): 1016844 

13 In the case of the IHD that was most widely distributed in Ontario, manufactured by Blue Line Innovations, the 

cumulative usage function displays usage since the last time a customer reset that feature.  The device does not 

communicate with the meter so it cannot automatically reset at the start of a month or billing period.   



 

44

Table 4-1: peaksaverPLUS
® 

IHD Installations as of December 2012 

LDC Number of IHDs 
First Reported 

Installation Date 

Burlington Hydro Inc. 2,301 3/30/2012 

Enersource Hydro Mississauga Inc. 587 8/29/2012 

Halton Hills Hydro Inc. 473 1/8/2012 

Horizon Utilities Corporation 3,855 6/18/2012 

Hydro Hawkesbury Inc. 19 8/15/2012 

Hydro Ottawa Limited 9,659 5/14/2012 

Oakville Hydro Electricity Distribution Inc. 67 12/12/2012 

Oshawa PUC Networks Inc. 151 7/19/2012 

Peterborough Distribution Incorporated 4 7/31/2012 

PowerStream Inc. 6,227 5/24/2012 

Renfrew Hydro Inc. 1 10/27/2012 

Toronto Hydro-Electric System Limited 23,824 4/6/2012 

Veridian Connections Inc. 1,654 10/6/2012 

Whitby Hydro Electric Corporation 867 11/1/2012 

Total 49,689 –  

 

4.1 Analysis Approach 

To estimate IHD impacts – as with the estimation of load control impacts – it is necessary to develop 

a reference load that represents what customers would have used if they weren’t being influenced by 

the information provided through the IHD.  However, unlike with the ex post analysis of load control 

devices – where it is easy to randomly assign customers to treatment and control conditions without 

them even knowing it – developing treatment and control groups that are nearly identical, except that 

one has an IHD and the other does not, is much more difficult.    

It is not sufficient to simply use customers who don’t have an IHD as a control group for customers 

that do because of what are referred to as selection effects.  Customers who accept an IHD are, 

almost by definition, different in some way from ones who are offered an IHD but decline.  Customers 

who choose a device, for example, may be more energy conscious than those who decline an offer, in 

which case they might already use less electricity than those who decline.  Alternatively, they might 

be larger users who are looking for a way to reduce their usage, and therefore would have greater 

usage before getting the IHD compared with those who are offered the device but decline.  Either 

way, if IHD impacts are measured as the difference between a group of customers that self-select an 

IHD and a group that were offered an IHD but declined, it is highly likely (a near certainty, in fact) 

that the estimate will be biased either upward or downward depending on which of the above 

examples is relevant.  The same concerns apply even if the control group consists of customers 

who were not offered an IHD – selection effects will still create a bias.   
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The best way to control for selection effects is to eliminate them by randomly assigning customers 

to treatment and control conditions after they have indicated their interest in having an IHD.  This 

creates the same conditions as the randomized control trial (RCT) design discussed in Section 3 that 

was used to estimate load control impacts.  Two methods of doing this are what are referred to as 

“recruit and deny” and “recruit and delay” designs.  Under the first, after customers indicate their 

interest in receiving an IHD, they are assigned at random to one of two groups, where one receives 

the device and one does not.  With recruit and delay, the same random assignment occurs but those 

who are assigned to the control group are told they will eventually receive an IHD but not until, say, 

12 months later.  During the delay period, these customers act as a control group for those who get 

the IHD right away.   

These approaches were suggested to the peaksaverPLUS® LDCs by FSC but no LDC was interested 

in risking a backlash from customers who would be placed in the denial or delayed groups.  LDCs also 

didn’t want to delay installation because they feared they would not get credit from OPA for the delay 

group until the IHDs were installed.  It should be noted that, at the time of this discussion concerning 

possible approaches to evaluation, several more recent studies that have successfully used RCT 

designs without significant customer dissatisfaction were not yet available.  For example, in an 

ongoing pricing pilot in California conducted by the Sacramento Municipal Utility District, a recruit and 

delay (for two years) design was implemented for both a critical peak pricing and a time-of-use rate 

with and without the offer of an IHD and there was no significant backlash from customers who were 

in the delay group.  Marblehead Municipal Utility District in Massachusetts also implemented a recruit 

and delay (for one year) design for a critical peak pricing rate, again with little consumer backlash.14  

There is also an ongoing pilot at PG&E involving the installation of advanced communicating 

thermostats that has implemented a recruit and deny design. 

Another valid experimental approach that does not require delaying or denying access to an IHD for 

any customers who want it is referred to as a randomized encouragement design (RED).  In an RED 

experiment, customers are preselected at random, and one group is offered the IHD while the other 

is not.  Among those who are offered the IHD, some will accept it and others will not.  Estimating the 

impact for those who accept the device, while controlling for self-selection effects, involves a two-step 

process.  In the first step, the average load for the group who was offered the device, including those 

who declined the offer, is compared with the load for those not offered the IHD.  The resulting 

difference is referred to as the intention-to-treat effect.  Dividing this value by the percent of 

customers in the group offered the device who accepted it converts this initial impact into an 

impact representing the effect for those who accepted the IHD.   

The internal validity of estimated impacts using an RED design is the same as when an RCT design is 

used, but there is a potential problem in using an RED methodology.  However, if the load impact of 

the treatment is small and/or the percent of customers accepting the device is small, the intention-to-

treat effect could be very small.  If so, very large sample sizes could be needed to estimate the initial 

effect.  That is the problem in this instance.  IHD conservation effects are almost certainly less than 

10% and might be only a few percent of annual energy use.  If the impact for the group of customers 

accepting the IHD is, say 5%, and the percent of customers marketed to who accept the device is, say 

                                                           
14S ee “ENERGYSENSE CPP Pilot Interim Evaluation Report” Prepared by GDS Associates, Inc. for Marblehead Municipal 

Light Department (May 24,2012).   
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25%, the sample sizes would need to be large enough to estimate an impact of around 1%, which 

would require treatment and control groups equal to between 10,000 and 20,000 customers each.  

Although there was a sufficient number of customers in the program in 2012 to allow for 

implementation of an RED among a large enough sample of customers to estimate impacts of 

this magnitude, doing so would have meant not marketing to a large group of randomly selected 

customers across multiple LDCs during the year.  It would also require limiting the kind of marketing 

that could be used to modes that are directed to individual customers (e.g., direct mail, email 

marketing, etc.) rather than using mass media methods, which were fairly widely used in 2012.  An 

RED is only possible if the control group is kept ignorant of the treatment offer being made to the 

encouraged group.   

There are alternative methods, collectively referred to as quasi-experimental designs that can be 

used to estimate impacts if an RCT or RED design can’t be implemented.  One of the more widely 

used quasi-experimental methods involves selecting a control group after the treatment group is 

determined that is as similar as possible to the treatment group based on observable variables, such 

as electricity usage during the pretreatment period.  As described below, this is the approach used to 

determine whether IHDs led to reductions in energy use for peaksaverPLUS® customers.  The key 

observable variable of interest is electricity usage.  Choosing a group of customers that have the 

same level and pattern of electricity use as the self-selected group of customers who were offered and 

accepted the IHD eliminates or reduces what is arguably the most important source of selection bias – 

namely, pretreatment usage differences (e.g., as in the examples above, where those who chose the 

IHD have either higher or lower usage than the group that doesn’t).   

Matching strategies rely on an assumption that the differences between customers who receive the 

treatment being evaluated can be fully described and controlled for using observable variables.  This 

assumption can never be proven because it is always possible that some unobservable variables exist 

that are correlated with both the treatment and the customer’s usage.  In some situations it is 

plausible that the assumption is close enough to reality that a matching strategy can be assumed to 

be reliable.  This is primarily true in situations where the treatment itself is expected to have a large 

effect compared to the effect of these unobservable variables. 

The assumption that selection bias can be controlled for with observable variables cannot be verified 

using available data because there could always be remaining unobservable variables, such as 

unemployment, that are correlated with the treatment.  In situations where the treatment effect is 

large and there is a fairly large set of observable variables to use for matching, it can be plausible that 

most selection bias can be removed from an analysis.  However, the program evaluated here is likely 

to have an average conservation effect of less than 5% of monthly electric consumption.  It is very 

difficult to be confident that selection bias has been so completely removed by matching that an effect 

size less than 5% can be measured accurately.   

To illustrate this, it is worth considering what the interpretation of some hypothetical results 

would be.  Suppose the matching analysis found a 1% post-treatment difference in usage between 

customers with an IHD and a matched control group.  In that case, a 1% difference in usage could 

easily be due to remaining selection bias after matching.  Therefore, a 1% difference between groups 

would not be clearly interpretable as an effect of the program.  Suppose the matching analysis found 

a 30% post-treatment difference between groups.  In that case, it would not be plausible that the  
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IHD program caused customers to reduce usage by 30%, and the likely conclusion would be that 

matching had failed to eliminate selection bias.   

The difference between the two cases above is that the case where the difference between the two 

groups is 1% of usage conveys much more information about the actual effect of the program than 

the case where the difference between the two groups is 30%.  In the case where the difference is 

1%, it is not clear whether or not there is any effect of the program, but it is very likely that if the 

program has an effect then the effect is small – probably within a couple of percentage points of zero 

in either direction.  Any other possibility requires that the remaining selection biases after matching 

almost perfectly balance with the effect of the program.  Much more likely is that both effects are 

small.  This situation describes the results below. 

4.1.1 Propensity Score Matching 

There are various methods that can be used to conduct the matching process.  The method used 

here is described below.  The analysis was done for three LDCs that provided sufficient data in time 

to complete the work: Toronto Hydro, Hydro Ottawa and Horizon.  Collectively, these three LDCS 

accounted for 85% of all IHDs installed at the time.  PowerStream provided usage data as well, but 

not in time to include in this report.   

The matching method used is propensity score matching where a control group is constructed by 

finding customers not exposed to the treatment that have observable characteristics similar to 

customers exposed to the treatment.  A similar set of matching variables was used for all three LDCs. 

The propensity score for each customer, by LDC, was calculated using a probit regression on the 

entire peaksaverPLUS® population for whom all matching variables were available.  The probit was 

used to estimate the probability of a customer being in the treatment group based on the observed 

variables.  The estimated probabilities from the probit regression are the propensity scores used for 

matching.  The observed variables used in the probit function were the customer’s monthly usage for 

each month prior to the IHD’s being available.  Horizon customers had the additional observed 

variable of FSA, a locational marker, but FSA was not readily available for the other LDCs.   

Once all participants’ propensity scores were calculated, for each customer in each treatment group, 

the customer in the general peaksaverPLUS® population that did not have an IHD with the closest 

propensity score was chosen to be part of the control group.  The set of customers selected in this 

way constituted the control group for each respective treatment group.  As seen in the next section, 

the matching process did well in selecting a control group that had monthly usage very similar to 

customers that received IHDs prior to installation of the devices. 

4.2 Estimated Conservation Effects from IHDs 

In this section, graphical results are first presented showing that the effect of the IHD is small.   

Following that, results from panel regressions are presented that estimate the effect of each 

treatment, as precisely as currently possible.  These results show the IHD effect to be statistically 

insignificant in nearly all cases.  A variety of different estimates were made using different model 

specifications, different matching periods (winter only months, all months) and different estimation 

samples (winter only, all months, with and without pretreatment data included).  Some models yielded 



 

48

statistically significant results for Toronto Hydro, but they are not robust across methods and, with 

one exception, equal roughly 0.5% of monthly household energy consumption. 

4.2.1 Graphical Results 

Figure 4-1 shows monthly usage for the treatment group and the matched control group for Toronto 

Hydro.  The match on the months of the pretreatment period (January 2011 to May 2012) appears 

good.  The post-treatment period for this analysis is June 2012 to April 2013.  99.3% of the 37,418 

peaksaverPLUS® customers with IHDs were successfully matched to legacy peaksaver™ customers. 

Including the customers with IHDs, the monthly consumption of 60,661 Toronto Hydro customers 

were included in the analysis. 

Figure 4-1: Toronto Hydro Monthly Consumption for Matching and IHD Penetration 

 

Results for Hydro Ottawa are shown below in Figure 4-2.  This match was also good, with 89.3% of 

IHD customers successfully matched.  Included in the analysis were 28,336 Hydro Ottawa customers; 

including 9,944 peaksaverPLUS® participants with IHDs.  The treatment began at the same time in 

this LDC, with available pretreatment data running from December 2010 to April 2012.  There is less 

recently billed monthly consumption data available for Hydro Ottawa: post-treatment data here only 

runs from May 2012 to December 2012. 
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Figure 4-2: Hydro Ottawa Monthly Consumption for Matching and IHD Penetration 
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The third LDC required a more complicated analysis.  Horizon’s customers are billed on a bi-monthly 

basis so customers are artificially divided into two groups.  Customers in “Cycle 1” have bi-monthly 

billing data beginning January 2011 whereas the bi-monthly billing data for customers in “Cycle 2” 

begins February 2011.  The post-treatment data began in June 2012 and ends in April 2013. The 

billing data from Horizon was also complicated by the fact that many customers’ billing records show 

long gaps between billed reads.  Roughly a third of the 1,503 IHD customers were dropped from the 

analysis due to this limitation.  FSC was able to select 11,353 customers from the legacy peaksaver™ 

population as control customers.  99% and 96% of customers in Cycles 1 and 2 were successfully 

matched, respectively.  Figure 4-3 illustrates the successes of these matches and reveals that the 

matching process was better for the Cycle 1 customer group than for the Cycle 2 group. 

The shortcoming of these graphical results is that they do not provide a single number as an estimate 

for the effect of IHDs on each treatment group.  However, their virtue lies in their illustration of the 

implementation of a successful matching strategy and that any treatment effect estimated using 

regression analysis will be small. 
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Figure 4-3: Horizon Monthly Consumption for Matching and IHD Penetration – Cycles 1 & 2 
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4.2.2 Regression Results 

Regressions were used to produce a single estimate of the treatment effect for each LDC’s IHD 

population.  Regressions were estimated on the same monthly (or bi-monthly in Horizon’s case) 

datasets that produced the graphical results in the previous section.  Several model specifications, 

estimation samples and matching methods were used in combination to estimate the effect of the IHD 

but the results were not robust across methods.  The matching discussed earlier was done using all 

pretreatment months in some cases and just the winter months in other cases.  Different months of 

post-treatment and pretreatment data were also tested – all months, only winter months and only 

post-treatment months.  Finally, the natural logarithm (ln) of kWh was also used as the dependent 

variable to estimate the percent change in electric consumption instead of kWh change.  The general 

specification for these models is shown in Equation 4-1 with the variables explained in Table 4-2.   

Equation 4-1: Model Specification for Regressions 

                                      

 

   

     

 

   

      

Table 4-2: Description of Energy Use Regression Variables 

Variable Description 

Xi,t= DailyLoadi,t or ln(DailyLoadi,t) Total daily kWh per customer or log of total daily kWh per customer 

  Estimated constant 

  Estimated parameter coefficient 

           
Dummy variable indicating treatment group individuals 

        
Dummy variable indicating the post-treatment period. Value is missing for 
days during treatment. 

   Estimated parameter coefficient 

      Dummy variable for each date (year and month only) 

  The number of year-months included in the analysis dataset. 

   
Fixed effects for each customer. Not included when no pre-treatment data is 
used. 

  The number of customers included in the analysis dataset. 

     
The error term, assumed to be a mean zero and uncorrelated with any of the 
independent variables 
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Table 4-3 shows the various combinations of matching data, regression data and functional form that 

were used to estimate the regression models.  It also indicates the number of year-months (M) used 

in each regression.   

Additionally, Table 4-3 shows the estimated coefficients for each regression model and p-values for 

the coefficient estimates.  However, the p-values must be viewed as under-estimates of the true p-

values.  P-values are calculated directly from the estimated standard errors of the regression models 

without any adjustment for the matching procedures that were used.  FSC is not aware of any 

currently accepted method for calculating standard errors that result from a propensity score matching 

procedure plus regression.15  There is a method for calculating standard errors that result from a 

stratified matching procedure plus regression, but it is fairly new, it is not included as a standard 

part of any statistical package that FSC is aware of, and there was not adequate time to manually 

implement this procedure for this evaluation.  The issue for both propensity score matching and 

stratified matching is that the matching procedure itself produces estimates in the form of matched 

customers.  There is associated variance with those matches that a naïve regression does not include 

in its standard error estimates.  This issue regarding the standard errors and p-values is worth being 

aware of, but it has little impact here because the regression coefficients themselves are close to zero, 

and to the degree that they differ from zero, selection bias is just as likely a reason as any actual 

effect of the programs.  Statistical significance is not important when estimated impacts are so small 

as to be practically insignificant. 

  

                                                           
15 Even bootstrap methods, which are typically the most reliable and robust methods for calculating standard errors, have 

not been shown to be valid in the context of propensity score matching. 
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Table 4-3: Regression Coefficients for All LDCs
16

 

Utility Cycle Matching Regression M Coeff. Std. Err. 
95% Confidence 

Interval 
Percent 

TH N/A 

Winter 
Matching 

All months 29 -1.3 1.8 [-4.9, 2.2] -0.20% 

Only Winter 16 -3.9 1.8 [-7.4, -0.36] -0.55% 

Winter & 
Summer 
Matching 

All months 29 -3.4 1.8 [-7.0, 0.19] -0.52% 

Only Winter 16 -4 1.8 [-7.6, -0.34] -0.56% 

No pretreatment 9 -8.8 3.7 [-16.0 , -1.5] -1.36% 

ln 29 -0.0061 0.01 [-0.011 , -0.002] -0.61% 

HO N/A 

Winter 
Matching 

All months 25 1.1 2.5 [-3.9, 6.0] 0.17% 

Only Winter 16 2.3 4 [-5.5, 10.1] 0.41% 

Winter & 
Summer 
Matching 

All months 25 -2.5 2.6 [-7.5, 2.5] -0.38% 

Only Winter 16 -1.2 3.9 [-8.9, 6.5] -0.21% 

No pretreatment 11 -4.7 5.9 [-16.3, 7.0] -0.71% 

ln 25 0.0041 0.0042 [-0.0041, 0.012] 0.41% 

Hrzn 

1 

Winter 
Matching 

All months 15 -4.4 15.4 [-34.7, 25.9] -0.34% 

Only Winter 9 -7.3 16.6 [-40.0, 25.3] -0.59% 

Winter & 
Summer 
Matching 

All months 15 3.9 15.5 [-26.7, 34.4] 0.30% 

Only Winter 9 7.8 17.1 [-25.8, 41.5] 0.63% 

No pretreatment 3 -17.0 36.7 [-89.0, 54.9],  -1.31% 

ln 15 0.0049 0.010 [-0.015, 0.025] 0.49% 

2 

Winter 
Matching 

All months 15 -29.9 18.3 [-65.9, 6.0] -2.20% 

Only Winter 9 -42.7 22.2 [-86.1, 0.80] -3.27% 

Winter & 
Summer 
Matching 

All months 15 -18.4 18.3 [-54.4, 17.5] -1.36% 

Only Winter 9 -28.4 23.4 [-74.3, 17.6] -2.18% 

No pretreatment 3 -17.0 47.1 [-109.4, 75.5] -1.25% 

ln 15 -0.014 0.012 [-0.038, 0.011] -1.40% 

For all of the models except the natural logarithm (ln) specification, the coefficient estimates can be 

interpreted as the estimated monthly difference, in kWh, between the treatment group and the control 

group during the period after the installation of the IHD.  That is, it can be interpreted as the IHD 

conservation effect.  For example, the estimated coefficient for Toronto Hydro customers using both 

winter and summer data for matching and data from all months for the regression, is -3 kWh, 

meaning that, on average, customers with IHDs use 3 kWh, or 0.5%, less per month than similar 

customers that do not have IHDs.  The coefficient estimate for the ln regression can be interpreted 

directly as a fraction.  For example, this model predicts a 0.61% decrease in load due to IHDs for 

Toronto Hydro customers.  

                                                           
16.  Statistically significant results are shaded in grey. 
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As seen in Table 4-3, some models show an increase in kWh usage between the IHD and non-IHD 

group, although most show very small reductions.  The confidence intervals are large relative to the 

estimated coefficients and typically span 0, indicating that the estimated coefficient is not statistically 

significantly different from 0.  Indeed, in only four cases is the estimated coefficient statistically 

significant at the 95% level of confidence, and all of these are for Toronto Hydro (not surprising given 

the large sample sizes used for this LDC).  Of particular note is the model that excluded pretreatment 

data for Toronto Hydro, which had the highest estimated impact, equal to 1.35% or 8.8 kWh.  By 

excluding pretreatment data, the regression analysis does not correct for any residual, pretreatment 

difference between treatment and control customers resulting from inaccuracies in the matching 

algorithm.  Put another way, this estimate is biased by the pretreatment difference between the two 

groups.  The fact that the pretreatment correction is larger than the estimated impact from any of the 

other specifications is particularly troubling in that it suggests that model specification error (which is 

always present) could as easily explain the estimated impact, even when it is statistically significant, 

as would any actual effect from the IHD.   

The large, statistically significant impacts for the Cycle 2 Horizon models should be heavily discounted 

or completely ignored given that the matching process did not work nearly as well for this group as for 

the Cycle 1 group (as seen in Figure 4-3).  There is no reason to believe that Cycle 1 and Cycle 2 

customers should react differently to the IHD and given that the pretreatment match for the Cycle 

1 customers was so much better, these results, half of which are positive and none of which are 

statistically significant, are more valid than the Cycle 2 results.   

Taken as a whole, the analysis summarized here, involving a quasi-experimental methodology that 

matches IHD and non-IHD customers based on observable characteristics in the pretreatment period, 

indicates that the IHD conservation effect is very small or non-existent for the period of time covered 

by the analysis, which mostly spans the winter.  There may be a larger effect during the summer and 

OPA plans to conduct a similar analysis as part of the 2013 evaluation covering the summer period.  

There could also be a load shifting effect that cannot be observed using monthly consumption data.  

One of FSC's recommendations, discussed in Section 7, is for OPA to consider obtaining interval data 

for large samples of IHD and non-IHD peaksaverPLUS® customers and attempt to estimate load 

shifting impacts.  As discussed in Section 5, a survey of IHD customers indicated that many customers 

report shifting laundry and dishwashing activities to the cheaper off peak periods after using their IHD 

to learn about the differential cost of various activities by TOU rate period.    
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5 IHD Customer Survey 

Given that 2012 was the first year in which IHDs were offered to continuing and new customers, OPA 

was interested in gathering information from peaksaverPLUS® participants who accepted the offer of a 

free IHD.  As such, FSC conducted a survey via email to obtain information on the following topics: 

 Overall satisfaction with the peaksaverPLUS® program; 

 The IHD installation process; 

 Information and education about IHDs;  

 Difficulties using the IHD and customer satisfaction with the IHD; 

 How the IHD has been used; 

 Behavioural changes resulting from IHD use; 

 Influence of the IHD offer on customer enrolment; and 

 Customer demographics. 

Four LDCs provided email contacts for program participants and emails were sent to all those with 

valid addresses.  The survey was conducted in March 2013.  Collectively, these LDCs account for 89% 

of all IHD installations.  The overall response rate was 20%.  The response rate and number of 

surveys sent and received for each LDC is shown in Table 5-1. 

Table 5-1: peaksaverPLUS
®
 Participant Surveys Sent and Completed 

LDC  Sent Complete % 

Horizon 1,601 356 22.2% 

Hydro Ottawa 5,944 1,318 22.2% 

PowerStream 4,690 878 18.7% 

Toronto Hydro 4,540 786 17.3% 

Total 16,775 3,338 19.9% 

The remainder of this section summarizes key findings from the customer survey.  When reviewing 

survey results, it is important to keep in mind that these survey responses are biased due to two 

factors.  First, the respondent population does not represent all LDCs, just the four LDCs that provided 

email addresses for use in the survey.  Fortunately, these four LDCs represent 73% of the 

peaksaverPLUS® participant population and 88% of all IHDs installed by April 2013.  A more 

significant issue is that the respondent population is biased toward more recent enrollees, since 

email addresses are more prevalent among this participant group.  Roughly 40% of the respondent 

population reported enrolling in peaksaverPLUS® in 2012; whereas only about 20% of the 

peaksaverPLUS® population enrolled in 2012 or later.   

5.1 Overall Satisfaction with peaksaverPLUS® 

Participants were asked to indicate how satisfied they were with their overall experience with 

the peaksaverPLUS® program, taking into consideration all aspects of the program, not just their 

experience with the IHD.  A 5-point scale was used, where 5 indicated they were “very satisfied” 

and 1 indicated they were “very unsatisfied.”  Table 5-2 summarizes the responses to this question.  
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Between 75 and 78% of participants in Horizon, Hydro Ottawa and PowerStream’s territories indicated 

they were somewhat or very satisfied with their participation and roughly 11% said they were 

somewhat or very unsatisfied.  The level of satisfaction was lower for Toronto Hydro participants, 

where the percent of participants indicating they were somewhat or very satisfied equaled 64% and 

the percent that were somewhat or very unsatisfied equaled 18%.  Possible reasons for the lower 

satisfaction rating for Toronto Hydro participants are discussed in subsequent sections. 

Table 5-2: Overall Satisfaction with the peaksaverPLUS
® 

Program 

LDC 
Very 

Unsatisfied 
Somewhat 
Unsatisfied 

Neutral 
Somewhat 
Satisfied 

Very 
Satisfied 

Total 

Horizon 4% 8% 12% 41% 35% 356 

Hydro Ottawa 5% 6% 11% 41% 37% 1,318 

PowerStream 5% 6% 14% 42% 33% 878 

Toronto Hydro 9% 9% 19% 39% 25% 786 

5.2 IHD Installation Process 

LDCs employed two approaches to IHD installation.  Eleven of the 12 LDCs that marketed 

peaksaverPLUS® made installation appointments while Toronto Hydro did not.  Nine LDCs only 

installed devices when customers were home while two others made appointments but would still 

install the device even if a customer was not at home (leaving the IHD behind if the customer was not 

present).  Toronto Hydro, which installed more IHDs than all other LDCs combined, took a different 

approach.  Toronto Hydro did not make a specific appointment, instead telling customers that an 

installer would be in the neighborhood sometime soon and that outside equipment would be installed 

and the inside device would be left for them if they weren’t home.  About 90% of installations for 

Horizon, Hydro Ottawa and PowerStream were done while customers were home, whereas the 

majority of Toronto Hydro installations were done while customers were not present.   

Table 5-3 shows the satisfaction rating for the installation process for each of the four LDCs included 

in the survey.  Satisfaction ratings were lower using the approach taken by Toronto Hydro, in which 

the majority of customers were not home during the installation process.   

Table 5-3: Customer Satisfaction with Installation Process 

LDC 
Very 

Unsatisfied 
Somewhat 
Unsatisfied 

Neutral 
Somewhat 
Satisfied 

Very 
Satisfied 

Average Total 

Horizon 3% 6% 8% 22% 62% 4.3 356 

Hydro Ottawa 3% 4% 6% 19% 68% 4.5 1,318 

PowerStream 4% 2% 9% 26% 58% 4.3 878 

Toronto 
Hydro 

10% 9% 14% 21% 46% 3.8 786 

Between 84% and 87% of customers at Horizon, Hydro Ottawa and PowerStream indicated they 

were somewhat or very satisfied with the installation process whereas only 67% of Toronto Hydro 
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participants indicated they were somewhat or very satisfied.  Between 6% and 9% of customers at the 

first three LDCs indicated they were somewhat or very unsatisfied with the installation process, while 

19% of Toronto Hydro customers gave the installation process a rating of 1 or 2 out of 5.   

Customers who did not give a rating of 4 or 5 were asked why they didn’t rate the process higher.  

Table 5-4 summarizes the responses to this follow up question.17   

Table 5-4: Reasons Why the Installation Process was not Rated Somewhat or Very Satisfying 

Statement Horizon Hydro Ottawa PowerStream Toronto Hydro 

I had trouble operating the device 
after I received it 

47% 46% 41% 38% 

I did not receive enough 
explanation of the device to make 
full use of it 

38% 34% 46% 47% 

The installer did not provide 
enough information 

21% 19% 29% N/A 

The installer was discourteous 4% 1% 4% 2% 

The installer did not arrive at the 
agreed upon time 

2% 6% 6% N/A 

The installation took too long 0% 2% 3% N/A 

I would have liked to interact more 
with the installer 

N/A N/A N/A 15% 

Total Responses 53 155 119 257 

As seen in Table 5-4, the primary drivers of lower satisfaction ratings were the perception by 

participants that they did not receive enough information or education through the installation process 

and that they had trouble operating the device after they received it.  Installers not arriving on time, 

taking too long or being discourteous were not frequently cited as a reason for a low satisfaction 

rating.    

Spending more time on site educating consumers on the use of the IHD might help increase 

satisfaction at LDCs who schedule customer appointments for installation.  Table 5-5 shows the 

amount of time respondents indicated installers spent showing them how to use the IHD.  About 40% 

of participants reported the installer spent less than 5 minutes explaining how to use the display and 

only a little more than 10% reported they spent more than 10 minutes explaining how to use it.  Many 

respondents indicated they would have preferred to have more time with installers learning how to 

operate the device.  The percent of respondents indicating they would prefer “more interaction with 

the installer and more instruction on how to set up and use the device” ranged from a low of 29% at 

Hydro Ottawa to a high of 54% at Toronto Hydro; 44% and 40% of respondents also stated that 

preference at PowerStream and Horizon, respectively.   

                                                           
17 The questionnaire varied slightly between Toronto Hydro and the other three LDCs.  The first three response categories 

were not included in the Toronto Hydro questionnaire, whereas the last response category was not included in the 

questionnaire to participants from the other three LDCs.  Customers could provide more than one answer per category.  



 

59

Table 5-5: Amount of Time Reported that Installers  
Spent Showing Participants How to Use the IHD 

LDC 0-5 Minutes 5-10 Minutes 
More Than 10 

Minutes 
Don't Know Total 

Horizon 39% 42% 11% 8% 323 

Hydro Ottawa 37% 46% 10% 6% 1,209 

PowerStream 45% 36% 14% 6% 778 

5.3 Information and Education About IHDs 

The survey asked several questions about support materials provided to participants.  First, 

respondents were asked whether or not they recalled receiving support materials and, if so, whether 

they had looked at the materials.  As seen in Table 5-6, roughly three quarters of respondents 

indicated they had received and looked at the support materials.  The percent of customers indicating 

they did not recall receiving materials was twice as high (12%) at Toronto Hydro than at the other 

three LDCs, but of those who recalled receiving the material, the percent indicating they didn’t look at 

it was much smaller at Toronto Hydro than at the other three LDCs.  These differences may stem from 

different installation processes across the LDCs.  The fact that most customers did not receive any in-

person information or education from the installer at Toronto Hydro seems to have motivated a 

greater proportion of Toronto Hydro customers to review the support material left behind.   

Table 5-6: Percent of Customers That Recalled Receiving and Looking at IHD Support Material 

LDC Yes Yes, but I Did Not Look at Them No Total 

Horizon 77% 18% 5% 323 

Hydro Ottawa 79% 16% 5% 1,209 

PowerStream 71% 23% 6% 778 

Toronto Hydro 75% 12% 12% 786 

Survey respondents were asked to indicate whether they agree or disagree with several statements 

about the support materials, using a 5-point scale where 1 means “strongly disagree,” 2 means 

“disagree,” 3 means “neither agree nor disagree,” 4 means “agree” and 5 means “strongly agree.”  

Table 5-7 shows the responses to the question.  There is remarkable consistency in the average rating 

for each of the five statements, both across LDCs and across statements, with the average rating 

being between 3 (neutral) and 4 (agree).  The distributions of responses underlying the average 

values reported in Table 5-7 are also quite similar across LDCs.    
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Table 5-7: Average Ratings Concerning Agreement with Questions About Support Materials 
(5-point scale, where 1 = strongly disagree and 5 = strongly agree) 

Statement 

Average Value of Response 

Horizon 
Hydro 
Ottawa 

PowerStream 
Toronto 
Hydro 

Provide useful information 3.8 3.9 3.9 3.6 

Are easy to understand 3.7 3.8 3.7 3.4 

Do a good job helping you use the Energy Display to identify 
how and when you use electricity 

3.8 3.8 3.8 3.4 

Provide useful tips about how to save money 3.7 3.7 3.7 3.5 

Answer all the questions you have about your Energy Display 3.6 3.6 3.7 3.2 

Total 249 954 552 593 

Respondents were also asked about what additional information or communication they would like 

to receive.  As seen in Table 5-8, between 17% and 30% of respondents said they would not like to 

receive any additional information.  Toronto Hydro customers reported having the greatest interest in 

receiving additional information.  None of the suggested types of additional information dominated 

respondents’ interest relative to the others, although there was a modest preference for more 

information concerning how to use the device and for online access to support materials and 

information over the other categories, which included troubleshooting tips, information on how to 

conserve electricity and information on conservation programs run by the LDC.  However, these 

differences are relatively small.   

Table 5-8: Preferences for Additional Information 

Statement 

Percent of Customers Who 
Responded Yes 

Horizon 
Hydro 
Ottawa 

Power
Stream 

Toronto 
Hydro 

Additional information about how to use the Energy Display 32% 30% 37% 45% 

Additional troubleshooting tips 24% 25% 31% 28% 

Additional information about how to conserve electricity 24% 24% 35% 25% 

Additional information about conservation programs run by LDC 28% 23% 32% 24% 

Online access to support materials and information regarding the 
Energy Display 

37% 36% 43% 45% 

I would not like to receive additional information 27% 30% 21% 17% 

Total 323 1,209 778 786 

5.4 Customer Experience and Satisfaction Using the IHD 

The survey asked several questions related to the customers’ experience setting up and using the 

IHD.  When asked if they had any trouble setting up or using the IHD, 37% of Horizon customers said 
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yes while 44% of Toronto Hydro’s customers said yes.  At Hydro Ottawa and PowerStream, 38% and 

39% of respondents said yes, respectively.  

When asked whether there were instances when the IHD did not appear to be working, almost two 

thirds of respondents said yes.  This percent was very similar for all LDCs (ranging from 62% to 65%).  

Those who responded yes were asked about the nature of the problem they observed.  Responses are 

shown in Table 5-9.   

Table 5-9: Reported Problems With IHD For Customers Indicating There Were Times When the IHD 
Did Not Appear to Be Working 

Statement 

Percent of Customers Who 
Responded Yes 

Horizon 
Hydro 
Ottawa 

PowerStream 
Toronto 
Hydro 

Display would not turn on 8% 10% 14% 10% 

Display turned off for unknown reasons 30% 25% 31% 31% 

Display reported electricity usage that was unusually high/low 25% 25% 20% 24% 

Display did not appear to update electricity usage information 
in near real-time 

33% 36% 41% 38% 

Display reported electricity cost that was unusually high/low 13% 13% 16% 16% 

Display did not appear to update electricity cost information in 
near real-time 

17% 24% 29% 27% 

Display did not update time-of-use prices 23% 15% 26% 20% 

Display was not showing correct time or date 19% 12% 18% 19% 

Total 227 852 545 502 

It is difficult to know from the survey responses whether some of these problems actually reflect 

a device that is not working properly or just a difference between customer’s expectations and the 

functionality of the IHD.  The first two reasons almost certainly reflect real problems.  Since it would 

be difficult to misinterpret whether or not the device would turn on and because most IHDs lose 

connectivity fairly frequently, the first and second statements could easily be accurate.  Not showing 

the correct time or date is probably also an accurate observation that something is wrong with 

the device.   

However, the third and fifth statements concerning usage and costs appearing too high or low 

implies a degree of knowledge about the expected level of usage at a point in time or under certain 

behavioural patterns that is relatively rare (and that information feedback is designed to improve).  

It would be useful to probe further on these and other issues in focus groups or in-depth interviews to 

determine whether these reported problems are real or are based on customer confusion about what 

usage should be at any point in time.   

Similarly, the claim that the device did not update usage or cost information in real-time could reflect 

a real problem (and one related to the disconnection issue covered under statement 2), or simply be 

the result of a different perception of what real-time means (e.g., if there is a 15-second lag, that 
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might not be perceived as real time).  It’s also difficult to interpret the claim that the display did not 

update time-of-use prices.  This might mean that the IHD did not update prices after the customer 

entered them, which would indicate a problem, or it might mean the customer misunderstood that the 

device was not capable of automatically updating prices and they had to do that themselves.  Table 5-

10 shows the response to a question asking whether consumers found it difficult to adjust their IHD 

for seasonal changes to electricity rates and daylight savings time.  Between one third and one half of 

all respondents had not tried making any such adjustments.  It is unclear how many respondents had 

their device long enough to require such a change in order to stay current.  Of those who had tried, 

roughly half indicated they had problems and about half said they did not.   

Table 5-10: Did you find it difficult to adjust your Energy Display for seasonal changes to 
electricity rates and daylight savings time? 

LDC Yes No 
I Did Not Try 
Doing That 

Total 

Horizon 31% 26% 44% 356 

Hydro Ottawa 29% 33% 37% 1,318 

PowerStream 32% 32% 36% 878 

Toronto Hydro 33% 18% 49% 786 

When customers encountered problems and called the peaksaverPLUS® call center, the experience 

was less than satisfying for most customers.  Between 15% and 20% of IHD users contacted the 

peaksaverPLUS® customer service center for support related to the display unit.  Between 55% and 

60% of respondents at Horizon, PowerStream and Hydro Ottawa indicated the customer service 

representative was unable to resolve their problem or answer their question, and almost 80% of 

Toronto Hydro respondents indicated they did not get their problem resolved.  As a result, between 

26% and 42% of respondents indicated they were somewhat or very unsatisfied with their overall 

experience with the customer service center, as shown in Table 5-11. 

Table 5-11: Satisfaction with peaksaverPLUS
® 

Customer Service Center 

LDC 
Very 

Unsatisfied 
Somewhat 
Unsatisfied 

Neutral 
Somewhat 
Satisfied 

Very 
Satisfied 

Total 

Horizon 26% 16% 12% 25% 21% 57 

Hydro Ottawa 20% 12% 25% 23% 19% 204 

PowerStream 18% 8% 25% 28% 20% 166 

Toronto Hydro 25% 11% 36% 16% 11% 116 

Respondents were asked if they would recommend the IHD to others.  As indicated in Table 5-12, for 

Horizon, Hydro Ottawa and PowerStream, roughly two thirds of all respondents said they definitely or 

probably would recommend the device to others.  However, for Toronto Hydro, just over half of 

respondents said they would do so.  At the other end of the spectrum, about 20% of respondents 

from the first three LDCs indicated they probably or definitely would not recommend the IHD to 

others, whereas almost 30% of Toronto Hydro customers said they probably or definitely wouldn’t 

recommend it. 
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Table 5-12: Would you recommend the Energy Display to others? 
(5-point scale, where 1 = definitely not and 5 = definitely would) 

LDC 

Would 
definitely not 
recommend 
the Energy 

Display 

Would 
probably not 
recommend 
the Energy 

Display 

Neither 

Would 
probably 

recommend 
the Energy 

Display 

Would 
definitely 

recommend 
the Energy 

Display 

Average Total 

Horizon 7% 13% 17% 36% 27% 3.6 356 

Hydro 
Ottawa 

7% 14% 14% 37% 28% 3.7 1,318 

Power 
Stream 

8% 13% 13% 35% 31% 3.7 878 

Toronto 
Hydro 

14% 15% 18% 30% 23% 3.3 786 

5.5 How Customers Use the IHD 

As discussed previously, the participant survey was conducted in March 2013.  For the majority 

of respondents, the survey occurred within the first six months following installation of the IHD.  

Respondents were asked several questions about when they first used the IHD and how much they 

were still viewing it.   

Almost 95% of respondents from Horizon, PowerStream and Hydro Ottawa service territories indicated 

they used the device on the first day it was installed, whereas 82% of Toronto Hydro participants 

indicated that the IHD was used on the day of installation.  This difference is not surprising given 

the differences in installation processes.  Toronto Hydro participants in most cases had to unpack the 

device, plug it in and make sure it was working before they could view it, whereas for the other three 

LDCs these steps were taken care of by the time the installer left the premise.  Of the relatively few 

customers who did not view the device on the first day, about one quarter of them never looked at the 

device.  Almost all of the remaining participants viewed the device in the first week after installation. 

The survey also asked respondents to report how often they had viewed the device during the week 

prior to the survey.  Table 5-13 shows the response to this question.  15% to 20% of respondents 

reported that they looked at the IHD more than once a day while 26% to 36% said they had not 

looked at it at all in the prior week. 

Table 5-13: Frequency of IHD Use in the Week Prior to the Survey 

LDC 
More than 
once a day 

Almost 
everyday 

2-4 times per 
week 

Once Never Total 

Horizon 20% 22% 21% 10% 27% 356 

Hydro Ottawa 16% 20% 15% 13% 35% 1,318 

PowerStream 20% 23% 18% 12% 26% 878 

Toronto Hydro 15% 20% 16% 14% 36% 786 
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Respondents were also asked whether they use the device more or less than when it was first 

installed.  Table 5-14 shows the responses to that question.  24% to 31% said they use it with the 

same frequency as when they first got it and fewer than 10% said they use it more than when it was 

first installed.  On the other hand, between 16% and 25% of customers indicated they don’t use it at 

all anymore.   

Table 5-14: Frequency of Use Relative to When the IHD Was First Installed 

LDC 
I look at it with 

the same 
frequency 

I look at it more 
frequently than when it 

was first installed 

I look at it less 
frequently than when 
it was first installed 

I never 
look at 

it 
Total 

Horizon 31% 6% 47% 16% 356 

Hydro Ottawa 27% 6% 46% 20% 1,318 

PowerStream 31% 10% 43% 16% 878 

Toronto Hydro 24% 8% 43% 25% 786 

5.6 Reported Behavioural Changes 

Between one third and one half of all IHD recipients claimed they used the device to determine how 

much electricity individual appliances use by observing the change in usage on the display device after 

turning appliances on and off.  The percent of customers indicating they did not use the device in this 

way was highest at Toronto Hydro (48%) and lowest at Hydro Ottawa (32%).  This difference could be 

another outgrowth of the limited education provided by Toronto Hydro during the installation process 

relative to the other utilities.   

Using the IHD in this manner is an important behaviour that could lead to impact persistence even 

after the display is no longer used.  One of the important theories behind observed changes in usage 

behaviour associated with information feedback is that greater understanding of the relative cost of 

operating specific end uses gives consumers the information they need to optimize energy use for 

their lifestyle and budget.  Once this has been learned, resulting behaviour changes may persist and 

consumers may no longer see much value in continuing to use the IHD. 

Another potentially important behaviour change is that participants might discuss information and 

education about energy use with others in the household or with guests or neighbors.  Table 5-15 

summarizes responses to a question about whether the information was shared with others.  Roughly 

half of respondents indicated that they had discussed electricity use with other adults in the household 

and about 20% said they had similar discussions with guests or neighbors.  A little more than 10% of 

respondents said they had such discussions with children in the household.   

  



 

65

Table 5-15: Did you discuss your home’s electricity use with others? 

Statement 

Percent of Customers Who 
Responded Yes 

Horizon 
Hydro 
Ottawa 

PowerStream 
Toronto 
Hydro 

No, I did not discuss with anyone 35% 34% 36% 43% 

Yes, I discussed electricity use with other adults in the 
household 

49% 52% 49% 47% 

Yes, I discussed electricity use with guests or neighbors 20% 22% 21% 13% 

Yes, I discussed electricity use with my children 11% 13% 13% 12% 

Total 356 1,318 878 786 

Roughly one third of respondents felt like the information provided by the IHD helped them reduce 

their electricity use and about one third did not.  The remaining one third were not sure.  Table 5-16 

summarizes responses to this question for each LDC.   

Table 5-16: Do you believe that you or others in your household have reduced electricity use as a 
result of receiving the Energy Display? 

LDC Yes No Not Sure Total 

Horizon 37% 33% 30% 356 

Hydro Ottawa 36% 34% 30% 1,318 

PowerStream 35% 31% 34% 878 

Toronto Hydro 29% 39% 32% 786 

Table 5-17 summarizes the changes in behaviour reported by participants as a result of the enhanced 

information provided by the IHD.  About 75% of respondents indicated they have implemented some 

kind of behaviour change.  Between 45% and 55% of respondents indicated they turned off lights not 

in use, but the most frequently reported behaviour change was shifting laundry use to evening or 

weekends when electricity prices are cheaper.  Almost as many people indicated a similar shift in 

dishwashing timing.  These behaviours suggest time of use rates in effect for residential customers 

in Ontario may be leading to load shifting behaviour.  Other relatively frequently reported behaviour 

included installing more efficient lighting, reprogramming thermostats and doing more cold water 

loads of laundry and dishes.   
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Table 5-17: Reported Behaviour Changes Based on IHD Information 

Statement 

Percent of Customers Who Responded 
Yes 

Horizon 
Hydro 
Ottawa 

PowerStream 
Toronto 
Hydro 

Turned off lights not in use 50% 45% 54% 45% 

Turned off office equipment 19% 16% 19% 18% 

Turned off entertainment center 22% 14% 20% 17% 

Installed a power-strip to control phantom loads 10% 7% 9% 8% 

Installed more efficient lighting, such as CFLs or LEDs 28% 26% 34% 26% 

Replaced an appliance with a more energy efficient model 14% 10% 12% 11% 

Changed the settings on my manual thermostat to use 
less energy 

15% 10% 16% 11% 

Re-programmed my programmable thermostat to use 
less energy 

27% 26% 31% 16% 

Did fewer loads of laundry 18% 11% 14% 12% 

Did my laundry on evenings or weekends when electricity 
prices were cheaper 

60% 59% 60% 49% 

Did fewer loads of dishes 17% 10% 13% 11% 

Ran my dishwasher during evenings or weekends when 
electricity prices were cheaper 

47% 52% 48% 36% 

Only used cold water when doing laundry/dishes 25% 17% 19% 19% 

I have not made any changes 23% 25% 24% 32% 

Total 356 1,318 878 786 

5.7 Influence of IHD on Customer Enrolment 

The final topic covered by the survey concerns the influence of IHDs on customer’s choice to enrol 

in peaksaverPLUS®.  Respondents were first asked what motivated them to enrol in the program.  

As seen in Table 5-18, between 60% and 76% of customers indicated that saving money or saving 

electricity was a key motivating factor.  Making their homes more energy efficient was also a strong 

motivator.  Roughly half of participants at Horizon, Hydro Ottawa and PowerStream indicated that the 

free PCT was an important consideration and about one third of respondents indicated the IHD was 

also an important consideration.   
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Table 5-18: Factors Motivating Enrolment in peaksaverPLUS
® 

Statement 
Percent of Customers Who Responded Yes 

Horizon Hydro Ottawa PowerStream Toronto Hydro 

Wanted to improve comfort 11% 9% 13% 8% 

Wanted to save money 70% 60% 76% 65% 

Wanted to save electricity 65% 65% 75% 74% 

Wanted to make home more efficient 51% 47% 53% 45% 

Recommended by friend/relative/neighbor 7% 5% 9% 4% 

Advertising 18% 17% 15% 14% 

Interested in rebates/incentives 21% 20% 26% 27% 

[Only if enrol timing question is C] 

Offer of Air Miles points 
9% 7% 10% 10% 

Wanted the free Energy Display 34% 36% 40% 31% 

Wanted the free programmable thermostat  46% 55% 49% 5% 

Total 356 1,318 878 786 

Survey respondents were also asked whether or not they would have enrolled without the offer of 

a IHD.  Responses to this question differed between new recruits and re-enrolment of customers 

continuing from the legacy peaksaver™ program.  Tables 5-19 and 5-20 show the number of new and 

continuing customers indicating whether they would or would not enrol if a IHD had not been offered.  

Roughly one third of new recruits said they would have enrolled anyway, about one third said they 

wouldn’t have, and the remaining one third weren’t sure.  The influence of the IHD offer was not as 

great for customers that were re-enrolling in the program.  Between 48% and 64% of these 

customers said they would have re-enrolled even without the IHD offer.   

Table 5-19: Would you have enrolled in the program without the offer of a free Energy Display? 
(new enrollees) 

LDC Yes No Not Sure Total 

Horizon 37% 21% 42% 149 

Hydro Ottawa 39% 28% 33% 579 

PowerStream 31% 34% 35% 378 

Toronto Hydro 42% 28% 31% 293 
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Table 5-20: Would you have enrolled in the program without the offer of a free Energy Display? 
(returning enrollees) 

LDC Yes No Not Sure Total 

Horizon 56% 16% 29% 207 

Hydro Ottawa N/A N/A N/A N/A 

PowerStream 48% 27% 25% 500 

Toronto Hydro 64% 10% 26% 493 
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6 LDC Survey and Interviews 

In addition to the customer surveys that focused on the IHD portion of the program, the 

peaksaverPLUS® process evaluation included an email-based survey among LDC program managers 

to obtain information about various aspects of the program as seen from the LDC’s perspective.  Also, 

in-depth interviews were conducted both in-person and over the telephone among a subset of LDC 

program managers to probe more deeply on selected topics.  Section 7.1 will describe in greater detail 

the implementation of the surveys as well as the characteristics of survey and interview participants.  

The following section, section 7.2, will discuss findings from both the survey and the interviews.  

Specifically, the surveys and interviews focused on the following topics: 

 General program information, including when the LDC began participating in the program, 
reasons for participating and their perspective on the extent to which peaksaverPLUS® and 
the legacy peaksaver™ program met the LDCs general goals and objectives;  

 The type and extent of marketing activity undertaken by the LDC;  

 The control technology used, any plans for changing their current technology choice and the 

technology deployment process; 

 The IHD choice and deployment process; and 

 Prior surveys, studies and evaluations of the program conducted by the LDC.   

6.1 Survey Implementation Summary 

In early February 2013, FSC emailed surveys to 75 individuals representing 77 LDCs using email 

addresses provided by the OPA.  The 8-page survey consisted of 33 short answer and open ended 

questions covering the general topics listed above.  Fifty LDCs returned completed surveys via email, 

representing a 65% response rate.    

Detailed follow up interviews were conducted among 18 LDCs.  The majority of interviews were 

conducted over the phone, although a few were done in-person, between late February and May 2013.   

Interviews lasted between 30 and 90 minutes and explored topics of interest as informed by the LDCs’ 

responses to the email survey.  As such, there was no fixed discussion guide used for all 18 LDC 

interviews.   

6.1.1 Characteristics of Survey Respondents and  

Non-respondents 

The responding LDCs reflect the full range of peaksaver™ and peaksaverPLUS® experience in 

the province.  At the time the survey was conducted, 12 respondents had experience offering 

peaksaverPLUS®, 30 had offered the legacy peaksaver™ program and 20 had not yet offered 

either version of the program. 

Thirty-eight of the 50 LDCs that completed the survey indicated that, at the time of the survey, they 

had not yet begun offering the peaksaverPLUS® program.  Twenty-one of these LDCs reported that 

they expect to launch peaksaverPLUS® in the first or second quarter of 2013.  The remaining 17 LDCs 

did not indicate when they expect to start offering peaksaverPLUS®. 

Geographically, the responding LDCs cover the entire province, including the more remote Northwest, 

Northeast, West and East settlement zones.  Respondents also represented a wide range of 
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experiences with respect to the timing of their adoption of the peaksaver™ or peaksaverPLUS® 

program: many have reported (by means of other data collection efforts and requirements) rolling out 

peaksaver™ as early as the mid-2000s while some others reported launching the program for the first 

time in 2012 and even 2013. 

The 27 LDCs who did not respond to the survey also cover the province’s settlement zones; however, 

the more remote Northwest, West and Northeast zones had the worst response rates: 2 of the 5 LDCs 

in the Northwest zone did not respond, 3 of the 7 LDCs in the West zone did not respond and 5 of the 

9 LDCs in the Northeast zone did not respond.  Other non-respondents were found in the Long Point, 

Southwest, Georgian Bay, South Central, Essa and Toronto settlement zones.  Twenty of the 27 non-

responding LDCs have no currently active peaksaver™ load control devices in their service territory: 

only 7 non-responding LDCs (26%) have load control devices, and 6 of these also have installed CIDs.  

These seven non-responding LDCs show a range of load control device deployment dates, from the 

mid 2000s to 2012.   

6.1.2 Characteristics of Interview Participants 

Most of the interviews with the 18 LDCs included in this stage of the evaluation involved one FSC 

interviewer and one LDC program manager.  In one case, five LDC members of the Niagara Erie Public 

Power Alliance (NEPPA) were interviewed at one time.  The LDCs that were interviewed ranged in size 

from less than 10,000 to over a million customers served.  All interviewed LDCs are located in the 

southern portion of the province except for one that is located in the Northwest settlement zone. 

One small (less than 10,000 customers) LDC declined to be interviewed.  This LDC has never offered 

peaksaver™ or peaksaverPLUS®.  Of those interviewed:   

 Two LDCs have never offered peaksaver™ or peaksaverPLUS® (these were included to 
determine why some LDCs are not offering the program); 

 Eight LDCs reported that they currently have peaksaver™ load control devices in their 
service territory.  All but one deployed their first load control devices in 2005 or 2006; 
one interviewed LDC deployed their first load control devices in 2013; 

 Seven of these eight also report peaksaverPLUS® IHDs in their service territory; and  

 Seven LDCs do not currently report peaksaver™ load control devices in their service territory, 

but describe earlier experience with the peaksaver™ program in their surveys and interviews. 

6.2 Key Findings 

6.2.1 Program Goals 

The survey and interviews began by inquiring about the reasons why the LDC decided to offer the 

peaksaver™ and peaksaverPLUS® programs; 36 respondents provided some rationale for offering 

the programs at their LDCs.  Nearly all respondents who did not provide input on this topic have not 

implemented peaksaver™ or peaksaverPLUS®.  Reasons for offering the program were usually 

centered on meeting CDM targets and reducing provincial peak demand, but more than one LDC 

reported that they felt they had no choice but to offer the program, citing the LDC’s Master Operating 

Agreement (MOA) with the OPA.  Notably, no LDC reported benefits to their local distribution system 

as a reason for implementing the program.  In fact, a number of respondents indicated that they 
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didn’t think it was possible for an LDC to launch a local load control event.  Table 6-1 summarizes 

the reported reasons for offering peaksaver™ or peaksaverPLUS®. 

Table 6-1: Primary Reasons for Offering peaksaver™ or peaksaverPLUS
®
 

Reason Number of LDCs 

Meet CDM targets 12 

Reduce provincial peak demand 11 

Encourage conservation 7 

Provide increased customer service/value to customer 4 

Required by MOA 3 

The survey also asked respondents to score how well the program met or meets their LDCs’ goals.  

The rating scale ranged from 1 to 5, where 1 means that the program “fell significantly short” and 5 

means “met all goals.”  As seen in Table 6-2, LDCs that reported marketing peaksaverPLUS® in 2012 

rated the legacy program higher in terms of meeting their goals.  LDCs that did not market 

peaksaverPLUS® in 2012 rated both peaksaver™ and peaksaverPLUS® much lower than their 

counterparts who offered the program in 2012. 

Table 6-2: Ratings Concerning How Well peaksaver™ and peaksaverPLUS
®
 Meets LDC Goals 

LDC Group Question 
Average 

Score 

LDCs Who Offered 
peaksaverPLUS

®
 in 2012 

How well peaksaver™ met general goals and objectives 

 (n  = 10) 
3.8 

How well peaksaverPLUS
®
 met goals and objectives (n = 12) 3.125 

LDCs Who Did Not Offer 
peaksaverPLUS

®
 in 2012 

How well peaksaver™ met general goals and objectives  
(n  = 21) 

2.6 

How well peaksaverPLUS
®
 met goals and objectives (n = 20) 1.9 

6.2.2 Marketing 

Marketing efforts in 2012 for the peaksaverPLUS® program varied substantially across LDCs in terms 

of how marketing was implemented, the marketing channels used, scale and success.  Eleven of 12 

LDCs reported whether their 2012 marketing was implemented in-house or by a third party 

contractor.  Six LDCs conducted their own marketing in-house, three outsourced the marketing 

effort and two split the marketing between in-house and external resources.    

When asked which marketing channel was believed to be the most effective, responses varied  

widely – bill inserts, direct mail, email and telemarketing were all named as the most effective 

marketing channel by at least one LDC.  No LDC cited social networking, websites, public media 

or canvassing as most effective. 

LDCs were asked to report the number of customers they planned to sign up in 2012, the number 

solicited and the number enrolled.  These values were sought for new participants as well as for 
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continuing and prior participants.  Eleven of the 12 LDCs reported both planned and actual 

enrolments.  Planned enrolment for new recruits ranged from a low of 50 to a high of 10,000.  Seven 

of the 11 LDCs exceeded their goal by an average of 13%, while 4 fell short.  The total number of 

planned new recruits for the 11 LDCs was 23,350, and the actual number was 26,378.  Customer 

acceptance rates (the number enrolled divided by the number solicited) for LDCs that provided the 

relevant data ranged from a low of 0.24% to a high of 80%, with an average equal to 2.3%.    

LDCs that exceeded their marketing goals were asked what they thought were the reasons for their 

success, which included: 

 Customers responded to the opportunity to conveniently see electric consumption and pricing 
in the home; 

 Customer segmentation analysis that allowed for more effective, tailored messaging; 

 “Tried and true” messaging and call to action was again a success; 

 Direct mail campaign performed better than expected; and 

 Customers did not need to be at home for the installation – participation is convenient. 

Six LDCs reported significantly missing their planned 2012 enrolment target, collectively citing the 

following reasons for falling short: 

 Delays in establishing back office tools for enabling Zigbee connection between the smart 
meter and IHD; 

 Ineffective market segmentation strategy; 

 Customers needed to be at home for the installation – participation was not convenient.   

 Marketing was extended deeper into the LDCs’ customer base, attempting to enrol 

less interested customers; 

 Incentive to the customer was not compelling enough; 

 Contracting delays; and 

 Delayed availability of IHD technology. 

6.2.3 Interactions with Third Parties 

A key aspect of LDCs’ experiences with offering peaksaver™ and peaksaverPLUS® is the fact that 

implementing the program successfully is contingent on effectively managing and interfacing with 

third parties.  Responsibilities for marketing, enrolment, installation, operations, reporting and 

financing are sometimes shared between LDCs and third parties.   

All LDCs with peaksaver™ experience reported that their load control devices were installed by a third 

party contractor.  Enrolment losses can occur if installations are not completed shortly after customers 

agree to participate or due to or an unsatisfactory customer-installer interaction.  Less than half of the 

responding LDCs reported an estimate of this loss rate, which varied widely from 0% to 20%.  More 

than half of the responders indicated that this information is not made available to them by their third 

party installer. 

LDCs were asked whether they had any difficulties in working with the Aggregation Operator, the third 

party (in nearly all cases) who manages and operates the system that sends signals to the load 

control devices to conduct load shed events.  Two LDCs reported difficulties, citing frustrations with 
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event notifications, accessing customer accounts for deactivation and event opt-outs and issues with 

the paging network. 

Another important LDC/third party interaction is the reciprocal reporting and financial relationship 

between the LDCs and the OPA.  More than one LDC reported that OPA’s policy of not remitting the 

full cost for load control device installations if the accompanying IHD installation is not successful puts 

LDCs in a financially unsustainable position.  The program will operate at a deficit to LDCs if IHDs are 

purchased but can’t be installed due to technical problems.   

One LDC described another issue affecting funding payments made to the LDCs.  LDCs are required 

to transmit records of load control and IHD installations to OPA.  However, this LDC reported that 

the file transfers are often rejected by the OPA, which leads to delays, on the order of six months, in 

payment.  These file transfer issues have been acknowledged by the OPA, but this LDC has not seen 

progress on resolution.   

One LDC voiced concerns about the longevity of the program and whether efforts to implement it now 

will continue to provide provincial, local and customer benefits into the future.  The current program is 

only approved through 2014.  

6.2.4 Load Control Technology 

Out of the 31 LDCs that responded to questions about the load control technology that was being 

deployed, 10 offered PCTs only, 9 offered switches only and 12 offered both.18  In spite of this 

relatively even distribution of technology choice across LDCs, in terms of installed devices, Toronto 

Hydro dominates the installation of switches in the province with more than 99% of all switch 

installations.  Each of these technology choices involves considering important tradeoffs between cost, 

customer satisfaction and convenience, functionality and other factors.  The decision around whether 

switches or PCTs are to be used for controlling CAC loads is an important one.   

A number of LDCs indicated that they believe switches are more cost effective than PCTs and also 

have other advantages.  Switches do not require installation appointments, which should lead to lower 

installation costs and higher success rates (because appointment cancellations don’t occur like they do 

with PCTs).  Some LDCs also believe that switches lead to higher customer satisfaction and better 

enrolment retention because customers are less likely to be aware that a load control event is 

occurring with switches than with PCTs.  With PCTs, there is often a “red light” or some other indicator 

flashing on the thermostat during an event that can alarm some customers who may not remember 

what the event indicator means.  Also cited frequently was the fact that the switches allow customers 

to retain the thermostat that they know and trust.  Deploying switches instead of PCTs also means 

that there are no user manuals or username and logins to be misplaced. 

On the other hand, some LDCs believe that PCTs provide enhanced value to participants.  Other than 

the original $25 incentive payment and the bill savings due to less electricity consumption on event-

days, the PCT is the only value proposition that the program provides to participants.  Some LDCs also 

                                                           
18 As noted in Section 2.2, the number of LDCs reported through iCon and provided to FSC by the OPA is less than the 

number of LDCs that self-identified as having load control devices deployed in their service territory. 
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indicated that they think PCTs are much easier to explain to customers compared with the mysterious 

“black box” switch.   

In light of these tradeoffs and a number of years of experience with their initial load control device 

choices, some LDCs indicated that have already or are considering changing their device choice going 

forward.  Interestingly, some LDCs said they are considering a move from PCTs to switches while 

others indicated that they will likely go in the opposite direction.  Those considering moving from PCTs 

to switches cited difficulties in keeping up with the customer service demands associated with PCTs.  

Additionally, now that IHDs are offered as an incentive to participate, some LDCs believe that they can 

effectively market a switch-enabled load control program rather than needing to rely on PCTs as a key 

value added feature of the program.  Other LDCs have found that customers are attached to their 

manual thermostats and that many of them prefer a hands-on approach to heating and cooling their 

home.  These customers like manually adjusting their thermostats twice a day and often don’t realize 

until they have the benefit of hindsight that they don’t want a new and more functional thermostat.  

Some LDCs in fact report such trouble with customer satisfaction along these lines that they have had 

to send technicians back into the home to reinstall the old thermostat. 

Other LDCs are considering moving away from switches and toward PCTs.  Some of these LDCs are 

looking for ways to boost enrolment by making a more attractive and value-added offer to customers.  

These LDCs are anticipating the need to provide a higher level of customer service in order to support 

the PCTs and will contract with a third party to provide the requisite service levels.  

Due to its longevity in-field, CAC and EWH load control is stable and well-understood technology 

for current and prior peaksaver™ and peaksaverPLUS® LDCs.  However, load control does not come 

without noted challenges.  The current load control system relies on an aging paging network, which 

for most of the province currently works well, but is not a robust communication link for program 

dispatch in more remote parts of Ontario.  Many of the PCTs in-field and on offer (because they are 

cost effective) at some LDCs are old technology also: some LDCs are concerned that they may soon 

be seen as antiquated due to standout thermostat technologies like the Nest.  However, load control 

products of the future, like the Nest, are likely to have two-way communication but remain out of 

reach for implementation by LDCs because of high prices.  One-way communicating load control 

devices may, for now, be less risky than investing in the current crop of affordable two-way load 

control devices.  There is fear that these devices will end up as stranded assets when the prices of 

better technology fall to where it is more affordable.  When asked about their position on the question 

of whether to make the change to two-way communicating load control devices, responding LDCs are 

evenly mixed between not evaluating two-way communicating devices, beginning to look into using 

them and hoping to do so in the future. 

6.2.5 In-home Displays 

2012 was the first year that IHDs were offered to new recruits and to existing peaksaverPLUS® 

customers.  As such, the LDC survey and interviews sought to understand the impact of this feature 

on program management and operations. 

IHDs fall into two broad categories – those that involve one-way communication from the meter to the 

in-home display device and those that allow two-way communication with LDCs, either through the 

metering system itself or via the internet.  Ten of the 12 LDCs who marketed peaksaverPLUS® in 2012 
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reported the IHD technology they offer, as shown in Table 6-3.19  The table also shows the technology 

chosen by 12 LDCs that are planning to market peaksaverPLUS® in the near future.   

Table 6-3: Number of LDCs Choosing Specific Technologies 

Timing Technology Number of LDCs 

In Market in 2012 

BlueLine 7 

Aztech 2 

Ceiva Picture Frame 1 

In Market Soon 

Efergy 6 

Aztech 3 

BlueLine 2 

Power Watch 1 

The BlueLine and Efergy products, which are one-way communicating devices, were chosen by 13 out 

of 22 LDCs (60%).  The Aztech, Ceiva Picture Frame and Power Watch technologies all are two-way 

devices that communicate with both the smart meter and the internet.  

Selecting the IHD technology to deploy for the peaksaverPLUS® program was challenging for 

most LDCs.  The major issue concerned whether to deploy devices with one-way or two-way 

communication.  One-way IHDs are relatively inexpensive.  These IHDs obtain electric usage 

information by means of an optical reader that is affixed (either with adhesive or with a clamp) to the 

meter and then wirelessly transmit the usage information to a display device located inside the home.  

Both of these design characteristics can be problematic: affixing the optical reader can be challenging.  

The alignment of the optical reader is crucial for the IHD to function properly; the clamp-on device can 

be difficult to align and can be bumped out of place, and the adhesives for the other type of device 

may degrade during the cold Canadian winters or the hot temperatures in the summer.  Also, the 

range of the wireless transmitter can be problematic in larger homes and most particularly in multi-

family dwellings where the display unit is very far from the optical reader. 

Another problem with these one-way communication devices is that they do not automatically 

update electricity prices, which change seasonally for many LDCs and are also adjusted frequently as 

wholesale energy prices fluctuate.  With one-way devices, consumers must update prices whenever 

they change or their cost information will be inaccurate.  Still another burden placed on consumers 

with these devices is that batteries must be replaced periodically both in the display unit as well as in 

the outdoor optical reader, since it is not connected to a power source.    

The information provided by the most prevalent of these one-way IHDs was also noted by many LDCs 

to be problematic.  In the current era of portable consumer electronics with highly responsive touch 

screens, the liquid crystal displays of these IHDs can be perceived by consumers as very dated, not 

                                                           
19 One of the two remaining LDCs is in the process of selecting a two-way communicating device and will provide it to 

participants as soon as it has been tested, selected and integrated with the LDCs’ back office systems. 
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because it is not functional, but because consumer expectations and aesthetics now demand more 

compelling and interactive information graphics.    

Some LDCs described how they are trying to take some of the shortcomings described above and turn 

them into positive customer experiences or at least opportunities to interface with customers.  The 

fact that these IHDs need periodic customer attention to change batteries and re-program electric 

rates can be used as an opportunity to communicate with participants.  Outreach materials can be 

distributed to participants that simultaneously educate them about other LDC programs and remind 

them to “take the IHD out of the drawer,” learn about any new loads recently introduced in the home, 

change batteries and update the electric rates programmed in the unit.  Other LDCs reported that they 

can accept the shortcomings of current IHDs because they wish to gain early experience and learnings 

about IHDs and their customers’ experience with and expectations about them.  These LDCs would 

prefer not to wait for smart meter enabled IHDs to become available and ready for use. 

IHDs equipped with communications to the smart meter, and in many cases to the internet via the 

customers’ home wireless area network, are the alternative to IHDs that rely on optical reader 

devices.  But this generation of IHDs is still relatively expensive and has very limited availability.  In 

many cases, even when the hardware is available, it is not supported by the LDCs’ meters currently 

in-field.  The IHD interface with the smart meter is currently a major barrier to installations.  Many 

LDCs have smart meters in the field that have no communications chip.  These LDCs have a long road 

ahead – new smart meters now face delays with Measurement Canada certification associated with 

examining the cyber security controls around the added communication functions.  Additionally, these 

LDCs must develop a strategy for deploying new communicating meters without creating stranded 

assets.  Other LDCs who do have communication chips built into currently deployed meters are finding 

challenges in identifying any IHDs that are supported by their meters’ firmware.  When no such IHDs 

exist, these LDCs report great difficulty in moving manufacturers to update software or firmware to 

support an IHD.  Lastly, when a compatible IHD can in fact be procured, back office system 

programming to enable the IHD/smart meter connection is a very expensive and time consuming 

process.   

Some peaksaverPLUS® LDCs are addressing these barriers with a “wait and see” approach, delaying 

the introduction of IHDs in their service territory until an IHD is supported by their smart meter 

manufacturer and until the prices of the IHDs themselves come down.  There are a few LDCs who do 

have communications capability built into their smart meters.  Some of these LDCs are working hard 

to make the technology work.  One LDC in particular is considering adopting a cost and effort sharing 

strategy with other local LDCs.  The hope is to not only share costs but that the additional 

informational content will create a multiplier effect on the value the device offered to customers. 

In sum, tensions between the desire to implement an IHD solution in the near term and the mandate 

that the solution fit within the OPA budget and prove to be cost effective have created strong positions 

among LDCs regarding how and why they intend to move forward with peaksaverPLUS®.  Some 

interviewed LDCs described the data presentment of one-way communicating devices to be so short 

of their customers’ expectations that deploying them would carry the risk of damaging the LDC’s 

reputation and relationship with customers.  Some LDCs are willing, and find value in, adopting an 

incremental approach but cite having to “choose the best of the worst” in order to implement the 

program now.  Many of these LDCs decided to wait until 2013 to launch the program in order to find 
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a more attractive technological solution than was available for a 2012 launch.  Still others are pushing 

through with a smart meter enabled IHD plan, but it will require many resources to build the back 

office systems, waiting for meter software/firmware support, and in some cases assuming stranded 

asset costs in the case of meter change outs. 

6.2.6 Surveys and Studies 

The LDC survey inquired about whether an LDC had engaged in or planned to undertake any program 

research or evaluation studies.  One category of studies identified by some LDCs concerned field visits 

to determine the percent of load control devices that no longer work or are missing.  Eleven of the 30 

responding LDCs indicated that they have plans to conduct a field survey which, if completed, would 

add significantly to the available statistics on this important issue.  Six LDCs previously conducted field 

studies and reported values for the percent of installed devices that no longer work ranging from 0.5% 

to 30%. 

The survey asked LDCs to report on the availability of other types of research such as customer 

segmentation studies, post event surveys to assess customer comfort during load control events, 

surveys to learn about customers’ experiences with the load control device or IHD installations or 

surveys to gain an understanding of program awareness among non-participants.  LDCs reported 

undertaking the following studies: 

 One LDC reported research in 2008 concerning the reasons why customers chose to 
participate, to not participate and the level of program awareness among non-participants; 

 One LDC reported customer segmentation research in 2012 for participants and non-
participants; and 

 Another LDC reported ongoing annual spot checks of the customer experience using the PCT 

and the PCT installation.  This LDC also conducted focus groups in 2012 that investigated 
characteristics of participants and non-participants, customer opinions of marketing and 

education materials, program awareness among non-participants, and reasons for customers 
choosing or not choosing to participate.  One reported finding from these focus groups was 
that the peaksaver™ brand name is familiar to customers but many customers do not 
accurately associate it with a description of the program.  Many participants related 
peaksaver™ to TOU pricing. 
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7 Recommendations 

The load impact and process evaluation activities summarized in prior sections revealed useful insights 

about the peaksaverPLUS® program.  This section contains a number of recommendations based on 

these findings pertaining to future evaluation efforts and potential program improvements.   

7.1 Recommendations Concerning Future Evaluations 

FSC recommends a number of changes in the approach and planning of future peaksaverPLUS® 

evaluation, in addition to some avenues of research that have not been explored to date. 

EM&V events should be called so that there are more common hours among events across and 

between load control seasons.  In 2012, the only common hour across events was from 4-5 PM.  

The confidence in ex ante estimates for multiple event hours will improve with more data points 

made available by events with more overlapping hours. 

The LDC with by far the largest concentration of installed electric water heating control devices was 

not able to conduct test events in 2012 because their contracts with customers were not current.  This 

prevented an evaluation of electric water heating load control.  In 2013, OPA should work diligently to 

resolve this contracting issue and to implement an RCT design and operational strategy to estimate 

load impacts for water heater load control.  Unlike central air conditioning, electric water heater load 

is available year round, but little is currently known about how water heating loads and load impacts 

vary across days and months of the year.  FSC encourages OPA to try and implement this evaluation 

effort as soon as possible so that estimates for nearly a full year can be obtained by the time the 2013 

program year evaluation is done.   

Another field survey to continue research on load control device communication success rates should 

be undertaken.  This effort should address the limitations of and lessons learned from the 2012 

survey.  The survey should be implemented with the 90-day memory of the internal data loggers and 

lead time for field work contracting, sample design and recruitment in mind.  If technicians cannot be 

in the field by mid- to late-September, recorders should be shut down in late September so that data 

on early events is not overridden.  Older load control devices with no internal data loggers and 

ExpressStat thermostats, which are difficult to extract data from, should be avoided in the sample 

design.  The evaluator should work with LDCs and third party data providers to obtain valid contact 

information for participants assigned to EM&V groups.  Devices associated with EM&V groups are more 

valuable for the communication success rate analysis since they are subject to more load control 

events.  Lastly, OPA should consider budgeting for a higher incentive for PCT households.  The site 

visit in these cases, at least for PCTs, requires customers to be home.  A higher incentive should 

increase the recruitment success rate. 

The analysis of IHD load impacts should be updated using a full year’s worth of data.  It may be that 

changes in monthly consumption occur in the summer and not in the winter.  Also, surveys indicated 

that, in 2012, the most frequent behaviour change reported by peaksaverPLUS® customers with IHDs 

was load shifting.  An analysis based on interval data from a large sample of participants would allow 

for a determination of whether IHDs contribute to incremental peak period load reduction and/or 

load shifting.   
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OPA should explore the possibility of estimating impacts associated with Aztech and Efergy IHDs by 

pooling analysis across the five LDCs that have or plan to deploy Aztech and the six LDCs that plan 

to deploy Efergy devices.  These different technologies may produce measurable impacts.  If possible, 

OPA should engage with any LDCs that have not yet marketed IHDs to see if they are willing to 

implement a recruit and delay deployment that would allow for impact estimates to be developed 

using a more suitable control group and smaller sample sizes.   

OPA should also examine the findings from selected, well designed pilots and studies to determine 

whether specific types of IHDs have been found to produce meaningful impacts and what functionality 

these IHDs have that is different from the IHDs currently in widespread use in Ontario. 

Additionally, since several LDCs will be deploying IHDs with different functionality and information 

displays from those that have been deployed in the province to date, exploring whether these different 

IHDs offer a better or different customer experience could be valuable.  Surveys or focus groups 

should be conducted among customers that have received different IHDs to investigate whether 

there are particular features or functionalities that lead to greater use and more effective education.  

Studies from other jurisdictions should also be reviewed to see if there is any consensus concerning 

the display features and device functionality that enhance the customer experience.  If clear insights 

are gained, OPA should consider working with LDCs to pilot promising devices in order to determine if 

they lead to greater impacts or improvements in customer satisfaction.  OPA should also consider 

changing functional specification requirements for funded IHDs if any clear winners are identified. 

7.2 Recommendations Concerning Program Improvements 

Two recommendations for program improvement concern operational flexibility.  Currently, the 

secondary trigger rules for calling load control events prevent calling system events two days in a row.  

Consideration should be given to changing the contract terms to allow for more flexibility to call events 

during heat waves and to reduce other operational limitations.  Another recommendation concerns 

educating LDCs about the program flexibility that already exists to call events at the local level.  Many 

LDCs surveyed indicated that they didn’t think the program allowed them to call events at the local 

level when, in fact, it does.  OPA should make sure that LDCs understand that this resource can be 

used to alleviate local supply and distribution constraints.    

The customer survey that was conducted to assess participant experiences with the IHD revealed that 

the peaksaverPLUS® call center staff is not currently meeting customers’ needs.  OPA and participating 

LDCs should consider additional training and education for call center staff to enhance participants’ 

experience with the program. 

LDCs that are installing IHDs without an appointment should try to avoid or mitigate the negative 

impact on participant satisfaction and education by developing more comprehensive educational 

resources pertaining to the IHD.  LDCs should compare IHD installation costs associated with this 

approach to the costs for the alternative approach that requires set appointments to assess whether 

the lower costs are worth the reduction in satisfaction. 

OPA should conduct focus groups to better understand reported difficulties in setting up and operating 

IHDs and the high number of customers reporting that the IHD doesn’t always appear to work.  The 
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in-depth discussions are also an excellent opportunity to learn more about the reports of customer 

dissatisfaction with the call center experience. 

Many different marketing modes were reported to have been used to recruit new residential 

peaksaverPLUS® participants, but take rates were generally low (0-3% in most cases).  Success in 

marketing the new IHD offer to prior and continuing peaksaver™ customers was much higher (13-

40%).  It was not possible to identify clearly effective marketing strategies from the information 

obtained through multi-faceted LDC interviews; a lack of tracking data and the fact that most 

marketing efforts are outsourced makes it difficult to determine what works best.  The OPA should 

consider facilitating a collaborative effort among LDCs to share information, to try and agree on a 

common approach to data tracking that will allow an accurate determination of acceptance rates by 

marketing option, and to discuss the possibility of conducting more rigorous tests of marketing 

effectiveness. 

With respect to marketing peaksaverPLUS® to commercial customers, the current participation 

population is small and is concentrated in the Toronto Hydro and Hydro Ottawa service territories.  In 

2010, Hydro Ottawa conducted a marketing pilot and FSC conducted a process evaluation of the pilot. 

Informed by the Hydro Ottawa pilot evaluation and a survey of other commercial programs, FSC made 

the following recommendations, which are still relevant: 

 Telemarketing is more effective than direct mail for commercial customers20 but whether or 

not it is more cost effective per participant is unknown.  FSC recommends examining the 
relative cost effectiveness of direct mail and telemarketing; 

 Analysis should be undertaken to identify customers that have a high likelihood of owning 
and using central air conditioning.  To reduce costs, marketing should be targeted to those 
customers with the highest likelihood of owning and using air conditioning; 

 PCTs paired with a modest incentive are attractive to potential participants but when switches 
are offered rather than PCTs, a higher incentive might be more effective; and  

 LDCs marketing peaksaverPLUS® to commercial customers need to do a better job of tracking 
take-rates by mode and should use the data to improve marketing success. 

7.3 Other Recommendations 

The LDC interviews conducted during the course of this evaluation revealed that some LDCs reported 

a customer preference for switches over PCTs.  Yet other LDCs reported that they found it difficult to 

market and explain load control switches to customers.  Focus groups would serve well to learn further 

about the challenges LDCs face in marketing peaksaverPLUS® and how LDCs are addressing them. 

The decision to require LDCs to offer IHDs to new recruits and continuing customers was made by 

OPA at a time when the IHDs that could immediately work with electric meters in-field were not widely 

available, forcing most LDCs to deploy a one-way device with limited functionality.  In the future, it 

may be better to implement a staged program launch based on a “test and learn” strategy in which 

multiple technologies, marketing and installation strategies are tested simultaneously or sequentially.  

Under such a scenario, evaluation and feedback can drive toward a more effective large scale program 

over time or, alternatively, reveal that such a program is unlikely to be cost effective before it is 

                                                           
20 Unlike with residential customers, commercial customers always answer the phone and telemarketing makes it easier to 

reach a decision maker than through direct mail.   
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implemented on a large scale.  In some ways, Ontario provides a natural environment for such an 

approach as different LDCs often approach marketing in different ways and at different times.  With 

coordination and information sharing, much can be learned from these natural “test beds” when 

programs are launched or major modifications are made to existing programs in the future. 

The OPA continues to have data exchange and processing issues that have led to frustration by LDCs 

and significant delays in their receiving payment for load control and IHD installations.  The OPA 

should work with LDCs to address these issues so that payments are remitted to LDCs in a timely and 

efficient manner. 

  



 

82

Appendix A Ex Ante Estimation 

Ex ante methodologies for calculating reference loads and snapbacks are very similar to that used 

to predict event period impacts.  The ex ante methodology for predicting event-period impacts was 

explained in-depth in Section 3.2 of this report.  This appendix summarizes how reference loads and 

snapback effects were estimated.  It should be noted that reference loads are estimated only to 

conform to the load impact protocols but do not influence the ex ante load impact estimates, since 

these are estimated directly (as explained in Section 3-2).    

A.1 Ex Ante Reference Load Methodology 
To preserve continuity, mean9 was used to predict ex ante reference loads for the hour from 4-5 PM.  

Figure A-1 shows the estimated ex ante and ex post reference load from 4-5 PM graphed against 

mean9 by analysis group for 50% simple cycling.  The solid green circles represent ex post results and 

the hollow blue circles are ex ante results.  By graphing both ex ante and ex post results on the same 

plot, the figure shows that the ex ante results generally follow the same trend as the ex post results 

for each analysis group.  This trend is less apparent for the Toronto, South Central, LP Niagara 

analysis group, which is not surprising since the ex post values include Horizon reference loads that 

were not used in the regression.  Horizon devices made up the majority of the South Central and LP 

Niagara analysis group’s observations.  In addition, event-days were weighted by the number of 

devices called that day, meaning some days will hold more weight in the regression than others 

because they are backed by more observations. 
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Figure A-1: Ex Post and Ex Ante Reference Loads From 4-5 PM Versus Mean9 
by Analysis Group For 50% Simple Cycling 

 

The next step in estimating load impacts was to translate average reference loads from 4-5 PM to 

loads over the entire day.  Using ex post reference loads from all of the events, the average reference 

load shape was determined.  Figure A-2 shows the average reference load shape by analysis group.  A 

ratio of the predicted reference load and the average reference load in the hour from 4-5 PM was 

calculated.  This ratio was used to scale up or scale down the average reference load shape to match 

ex ante weather conditions.   

1
.5

2
2

.5
3

1
.5

2
2

.5
3

25 30 35

25 30 35

N Ontario Toronto Hydro

Toronto, South Central, LP Niagara

Ex Post Ex Ante

R
e
fe

re
n
c
e

 L
o
a

d
 (

k
W

)

Mean9

Graphs by zone



 

84

Figure A-2: Average Reference Load Shape For 50% Simple Cycling by Analysis Group 

 

A.2 Ex Ante Snap Back Methodology 
To preserve continuity, mean9 was also used to predict ex ante snapback.  Specifically, mean9 was 

regressed on the average snapback over the two hours following the event (avgsnap2) in order to 

calculate a relationship between the two.   

Figure A-3 shows the estimated ex ante and ex post average two-hour snapbacks graphed against 

mean9 by analysis group for 50% simple cycling.  The solid green circles represent ex post results and 

the hollow blue circles are ex ante results.  By graphing both ex ante and ex post results on the same 

plot, the figure shows that the ex ante results generally follow the same trend as the ex post results 

for each analysis group.  This trend is less apparent for the Toronto, South Central, LP Niagara 

analysis group, which is not surprising since the ex post values include Horizon snapbacks that were 

not used in the regression.  Horizon devices made up the majority of the South Central and LP Niagara 

analysis group’s observations.  In addition, event-days were weighted by the number of devices called 

that day, meaning some days will hold more weight in the regression than others because they are 

backed by more observations. 
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Figure A-3: Ex Post and Ex Ante Average Two-hour Snapback  
Versus Mean9 by Analysis Group for 50% Simple Cycling 

 

The last step in estimating snapbacks was to translate avgsnap2 to snapbacks over the remainder 

of the day.  Using ex post snapback estimates from all of the events, the average snapback for each 

hour from 6 PM to 12 AM was expressed as a fraction of avgsnap2.  These fractions were multiplied by 

the already predicted ex ante avgsnap2 to produce snapback estimates for each set of ex ante 

weather conditions.  Figure A-4 shows the scaling ratios by analysis group over the six-hour period 

for 50% simple cycling.  In the case that the ex post avgsnap2 values had a negative correlation with 

mean9, there was a correction applied to the avgsnap2 values.  A negative correlation with mean9 

translates to less and less snapback as temperature increases.  This is not indicative of a real life 

situation and a negative correlation is due to noise in the data.  Therefore, in such a case – such as 

with the Toronto analysis group – avgsnap2 was replaced with the average of avgsnap2.  This replaces 

avgsnap2, which previously decreased with increasing temperature, with a constant value.   
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Figure A-4: Snapback Ratios for 50% Simple Cycling by Analysis Group 
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Appendix B Ramping and 50% True Cycle Ex Post 

During the 2012 evaluation two additional cycling strategies were tested: Ramping and 50% True 

Cycle.  Ramping was tested using Hydro One residential customers and 50% True Cycle was tested 

using Toronto Hydro residential customers.  There were approximately 400 devices each in the control 

group and treatment group for Ramping.  For 50% True Cycle, there were around 1,500 devices in 

control and 800 devices in treatment on every event-day.  Table B-1 compares average impacts for 

Ramping against impacts for 50% Simple Cycling during the 2012 event-days.  The comparison 50% 

Simple Cycle group used devices from Hydro One only.  On average, Ramping out performed 50% 

Simple Cycling by 0.10kW per device.   

Table B-1: Average Impact during Event Hours For Ramping and 50% Simple Cycle (Hydro One) 

Date 
Type of 
Event 

Event 
Hours 

Avg. Impact 
Ramping 

Avg. Impact 50% 
Simple Cycle 

Difference 
Temperature 

(°C) 

6/20/2012 System 15-18 0.47 0.40 0.07 32 

6/29/2012 EM&V 14-17 0.55 0.36 0.19 30 

7/4/2012 EM&V 17-18 0.51 0.50 0.01 30 

7/6/2012 System 15-18 0.63 0.48 0.16 32 

7/17/2012 EM&V 16-17 0.59 0.53 0.06 31 

Average 0.55 0.45 0.10 31 

 

Table B-2 similarly compares the average impact of 50% True Cycle to the average impact of 50% 

Simple Cycle.  The comparison 50% Simple Cycle group used devices from Toronto Hydro Residential 

only. On average, 50% True Cycle outperformed 50% Simple Cycle by 0.03kW per device.  

Table B-2: Average Impact during Event Hours For  
Ramping and 50% Simple Cycle (Toronto Hydro) 

Date 
Type of 
Event 

Event 
Hours 

Avg. Impact 50% 
True Cycle II 

Avg. Impact 50% 
Simple Cycle 

Difference 
Temperature 

(°C) 

6/20/2012 System 15-18 0.49 0.51 -0.01 34 

6/21/2012 EM&V 16-17 0.47 0.48 -0.01 28 

7/4/2012 EM&V 17-18 0.54 0.55 -0.01 32 

7/6/2012 System 15-18 0.57 0.45 0.12 33 

7/17/2012 EM&V 16-17 0.61 0.50 0.11 34 

8/31/2012 EM&V 16-17 0.34 0.34 0.01 30 

Average 0.50 0.47 0.03 32 
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Appendix C LDC CAC Load Control Device Mapping to 
Settlement Zone 

Table C-1: Commercial CAC Devices 

LDC Zone 
Number of 

Devices 

Brantford Power Inc. Southwest 40 

E.L.K. Energy Inc. West 2 

Enersource Hydro Mississauga Inc. Southwest 7 

Halton Hills Hydro Inc. Southwest 21 

Horizon Utilities Corporation Other 2 

Horizon Utilities Corporation Niagara 51 

Horizon Utilities Corporation South Central 48 

Hydro One Networks Inc. East 1 

Hydro One Networks Inc. Essa 10 

Hydro One Networks Inc. Southwest 3 

Hydro One Networks Inc. Toronto 9 

Hydro One Networks Inc. West 2 

Hydro Ottawa Limited Other 1 

Hydro Ottawa Limited Ottawa 906 

Oshawa PUC Networks Inc. East 2 

Peterborough Distribution Incorporated Essa 7 

Toronto Hydro-Electric System Limited Toronto 2,998 

Veridian Connections Inc. East 13 

Veridian Connections Inc. Essa 20 

Veridian Connections Inc. Toronto 136 

Table C-2: Residential CAC Devices 

LDC Zone 
Number of 

Devices 

Brantford Power Inc. Other 1 

Brantford Power Inc. Southwest 1,080 

Brantford Power Inc. Toronto 1 

Brantford Power Inc. West 1 

Burlington Hydro Inc. South Central 3 

Burlington Hydro Inc. Southwest 5,841 

Burlington Hydro Inc. Toronto 1 
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LDC Zone 
Number of 

Devices 

E.L.K. Energy Inc. West 122 

Enersource Hydro Mississauga Inc. Other 3 

Enersource Hydro Mississauga Inc. Southwest 12,035 

Haldimand County Hydro Inc. Long Point 19 

Halton Hills Hydro Inc. Southwest 1,134 

Horizon Utilities Corporation Other 84 

Horizon Utilities Corporation Niagara 4,066 

Horizon Utilities Corporation South Central 9,333 

Horizon Utilities Corporation Southwest 2 

Hydro Hawkesbury Inc. East 22 

Hydro One Brampton Networks Inc. Toronto 902 

Hydro One Networks Inc. Other 56 

Hydro One Networks Inc. Bruce 7 

Hydro One Networks Inc. East 3,024 

Hydro One Networks Inc. Essa 2,195 

Hydro One Networks Inc. Georgian Bay 124 

Hydro One Networks Inc. Long Point 138 

Hydro One Networks Inc. Niagara 283 

Hydro One Networks Inc. Northeast 174 

Hydro One Networks Inc. Ottawa 1,798 

Hydro One Networks Inc. South Central 730 

Hydro One Networks Inc. Southwest 1,386 

Hydro One Networks Inc. Toronto 1,829 

Hydro One Networks Inc. West 1,432 

Hydro Ottawa Limited Other 3 

Hydro Ottawa Limited Niagara 1 

Hydro Ottawa Limited Ottawa 27,263 

Oakville Hydro Electricity 
Distribution Inc. Southwest 3,580 

Oshawa PUC Networks Inc. Other 1 

Oshawa PUC Networks Inc. East 2,501 

PowerStream Inc. Other 7 

PowerStream Inc. Essa 4,721 

PowerStream Inc. Southwest 1 

PowerStream Inc. Toronto 13,860 
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LDC Zone 
Number of 

Devices 

Renfrew Hydro Inc. East 141 

Toronto Hydro-Electric System 
Limited Other 11 

Toronto Hydro-Electric System 
Limited Toronto 66,233 

Veridian Connections Inc. Other 10 

Veridian Connections Inc. East 969 

Veridian Connections Inc. Essa 102 

Veridian Connections Inc. South Central 2 

Veridian Connections Inc. Southwest 1 

Veridian Connections Inc. Toronto 6,388 

Whitby Hydro Electric Corporation Toronto 869 

 

 


