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Study Overview

Electric Vehicle Supply Equipment Direct Load Control Demonstration Evaluation

Demonstration Summary

Eversource’s Electric Vehicle Supply Equipment 

(EVSE) direct load control (DLC) demonstration aims 

to reduce peak demand of home EV charging load 

by way of Wi-Fi-enabled Level 2 EVSE. Participating 

customers are provided incentives for the right to 

throttle their EVSE from Level 2 to Level 1,* and for 

access to their charging data. The 2019 demonstra-

tion enrolled Massachusetts residential customers 

only. Starting in 2020, Eversource offered the 

demonstration to Massachusetts and Connecticut 

residential customers. 

2019-2021 Demonstration Enrollment

The figure below shows enrollment in the 

demonstration from August 2019 through March 

2021. As of March 31, 2021, there were 407 enrolled 

EVSEs. As the figure exhibits, EVSEs from vendors 

B and C were eligible for the program starting in 

September 2020. However, only 315 vendor A 

devices had useable charging data at some point 

from August 2019–March 2021.

2019-2021 Events

The following figure 

summarizes the 12 

events called from 

August 2019 through 

March 2021. Events 

across the three 

demonstration years vary 

in terms timing, length, 

and day of week.
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* For reference, Level 1 charging use a 120-volt and 20-amp service from a standard 

household outlet, which typically provides ~1.4-1.8 kW. Level 2 equipment connects to 

a high-output 240-volt and 40-amp power source enabling faster charging.



3

Study Objectives and Approach

Electric Vehicle Supply Equipment Direct Load Control Demonstration Evaluation

The primary objectives of this evaluation were to verify that the solution being tested successfully enables 

demand reductions (and, if so, by how much) and to assess customer acceptance of the solution. Additionally, 

the evaluation sought to understand how customers use and interact with their EVSEs on event and non-event 

days across the year. The evaluation approach is summarized below. 

Note: “Fleet” represents all batteries with telemetry data.

*2019 Electric Vehicle Supply Equipment Direct Load Control Demonstration – Process Evaluation Findings, July 6, 2020. https://ma-

eeac.org/wp-content/uploads/2019-Eversource-EVSE-DLC-Process-Evaluation-Memo-2020-07-06-FOR-PUBLICATION.pdf

PARTICIPANT 

SURVEYS

Administered 3 surveys to participants over the course of the 

evaluation to obtain information on participant driving and 

charging behavior during summer and winter months. 

Additionally, the survey asked about experiences with events 

and how events may have impacted charging behavior. 

DATA 

MANAGEMENT

Performed a QA/QC of the EVSE data from all participating 

vendors. To facilitate data QA/QC as well as the assessment of 

charging profiles, created a dynamic dashboard to aggregate 

and visualize vendor data that was deemed to be usable. 

Eversource is able to access and interact with the dashboard. 

ASSESSMENT OF 

CHARGING PROFILES

To inform an appropriate baseline for estimating impacts, 

categorized non-event day usage (e.g., connected and 

charging, connected and not charging, not connected) from 

August 2019 through March 2021. Also, characterized typical 

EVSE usage profiles to understand the broader implications of 

EV charging, inform future program design changes, and 

understand changes in charging behavior. 

ASSESSMENT OF 

EVENT PARTICIPATION 

Categorized event participation (e.g., Technical Issue, Not 

Charging, Opt-Out, Partial Participant, Full Participant) for 

events that occurred between August 2019 and March 2021. 

IMPACT

ANALYSIS

Estimated demand impacts before, during, and after the DR 

event for events that occurred between August 2019 and March 

2021 using two approaches: a within-subject regression, and an 

engineering approach. 

• Within-subject approach: Modeled non-event day charging 

load to form the event baseline, accounting for variables that 

may affect charging behavior, such as day of week or month. 

Similar non-event days were identified and charging behavior 

was compared to the event days (e.g., when an EV is 

connected to the EVSE by hour, how much energy is 

transferred by hour). 

• Engineering approach: Based on total energy consumption 

during the charging session, used an algorithm to estimate 

when charging would have concluded had no event been 

called.

ASSESSMENT OF 

SIMULATED EVENTS

Explored the implications of changing charging behavior by 

simulating events with the same event timing on all non-event 

weekdays during the study period (August 2019 – March 2021). 

LITERATURE 

REVIEW

Conducted a review of other managed EV charging programs to 

identify a portfolio of strategies, lessons learned, and best 

practices from other utilities. Research conducted in 2020 built 

upon that conducted in 2019 (and documented in a memo dated 

July 6, 2020*) and included interviews with five program 

implementers (utilities) of key programs of interest to 

Eversource.
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Charging Behavior

• About half of respondents reported connecting their EV 

to their home charger whenever it is not in use. 20% 

of respondents indicated they only connect when the 

battery is low and another 15% generally have it 

connected overnight.

• 67% of respondents let their EV fully charge every 

time it is connected to their home charging station, and 

20% reported using scheduled charging through an 

app. 

• 25% of respondents indicated that the program 

influenced their charging schedule, with some 

choosing to charge during off-peak hours on a regular 

basis to align with program goals.

• There were large changes in use of workplace 

charging in 2020 and 2021 relative to 2019. In 2019, 

19% of those who had access to workplace charging 

reported never using it, while this increased to 52% in 

2020, likely due to more respondents working remotely 

because of the COVID-19 pandemic. 

Findings Customer Experience Research

Electric Vehicle Supply Equipment Direct Load Control Demonstration Evaluation
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• The number of respondents with only EVs for their household increased steadily between the 2019 post-summer and 2021 post-

winter surveys. 

• A greater share of respondents had battery electric vehicles (BEVs) than plug-in hybrid electric vehicles (PHEVs). 

• Respondents’ BEVs skew newer than respondents’ PHEVs suggesting a trend towards purchase of BEVs. BEVs generally 

have higher battery capacities than PHEVs. Additionally, newer EVs tend to have higher battery capacities than older ones.
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Likelihood of Continued Participation Program Experience

• The vast majority of respondents were satisfied with the 

enrollment process.

• Nearly all of respondents who recalled at least one event said 

the events had no impact on their charging or driving 

behavior.

• Only three 2021 post-winter survey respondents recalled 

opting-out or overriding an event. 

• Satisfaction with the program is very high, with 96% of 

respondents reporting that they are likely to continue 

participating in the future.
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Findings Assessment of Charging Profiles

Electric Vehicle Supply Equipment Direct Load Control Demonstration Evaluation

Weekday Hourly Average Charger Status

The following figure shows a plot of average weekday charger status. Looking across the entire evaluation 

period of August 2019–March 2021, peak charging occurred from 5 p.m. to 9 p.m. (hour ending 18-21 below). 

During these hours in the pre-pandemic period (August 2019–February 2020), 16%-19% of enrolled EVSEs, 

on average, were simultaneously charging. The percent of EVSEs charging during these hours dropped to 8%-

9% from March 2020–September 2020 and then increased to 11%-13% for October 2020–March 2021.
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Average Power Draw on Non-Event Days

Guidehouse also analyzed the hourly average power draw of enrolled EVSEs across time periods to 

understand when the average power draw per EVSE peaked. From August 2019 to February 2020, the 

average power draw per EVSE on all non-event days (including weekends) peaked at 0.62 kW from 8 p.m.–

9 p.m. During the same hour, average power peaked at 0.32 kW from March 2020–September 2020 and 0.47 

kW from October 2020–March 2021.
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Event Characteristics and Impacts 
by Analysis Period

August 2019 –

October 2019

June 2020 –

September 2020

October 2020 –

March 2021

Unique Devices Considered in Impact Analysis 60 175 255

Event Timing
7 p.m.-10 p.m. or 

8 p.m.-11 p.m.

4 p.m.-7 p.m. or 

5 p.m.-7 p.m.

5 p.m.-7 p.m. or 

6 p.m.-8 p.m.

Event Day-of-Week M, T, Th Mx4, Th F, M, Tx2

Average kW Impact 

per Device (All 

Enrolled)

Within-Subject Impact Approach 0.24 kW 0.13 kW 0.23 kW

Engineering Impact Approach 0.26 kW 0.11 kW 0.25 kW
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Electric Vehicle Supply Equipment Direct Load Control Demonstration Evaluation

Participation Status by Impact Analysis Period

The figure below represents the average participation across the three impact analysis periods for 

the demonstration. Low participation in the June 2020–September 2020 impact analysis period was likely due 

to the COVID-19 pandemic and the associated reduction in charging overall and decreased likelihood that 

devices would be plugged in during event periods.

Variety in event timing and participation makes it difficult to isolate factors contributing to differences in 

impacts between analysis periods. Events were called at different hours, different days of the week, and 

lasted for differing amounts of time. In addition, there were changes in max observed power draw of 

participants, non-event day charging behavior, and participation rates during events. Period-average demand 

impacts for all devices ranged from 0.11 kW to 0.26 kW across the three analysis periods.

In order to quantify the effect of changes in charging behavior on event impacts, Guidehouse simulated 

hypothetical events on non-event days and estimated average potential impacts using the engineering method. 

Theoretical event impacts decrease after February 2020 because of changes in charging behavior, 

assumed to be due primarily to the COVID-19 pandemic. Months with data before and during the pandemic 

had an average 32% decrease of theoretical impacts year-over-year for events simulated from 5 p.m.–7 p.m.

Although full and partial 

participation increased between 

the June 2020–September 2020 

impact analysis period (11%) and 

the October 2020–March 2021 

impact analysis period (19%), 

participation had not returned to 

August 2019–October 2019 

levels (30%).

Findings Event Participation and Impacts
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Key Considerations 

Electric Vehicle Supply Equipment Direct Load Control Demonstration Evaluation

Research Category Considerations

Impacts Consideration 1: When the EVSE DLC demonstration becomes a program and/or in 

implementing additional managed charging program designs, continue to monitor the 

effects of the program on participants’ charging behavior on all days (not just event days) 

through surveys and other methods, as possible. Develop a method of evaluating this type 

of behavioral effect to enable Eversource to claim the savings associated with participants 

choosing to charge during off-peak hours as a result of their participation in the program. 

Program 

Design

Consideration 2: Consider offering a behavioral program pathway that educates 

customers about the benefits of charging off-peak and offers a modest incentive to follow 

an off-peak charging schedule (e.g., default charging schedule on EVSE app that begins 

at 11 p.m. on weekdays). 

Program 

Design 

Consideration 3: Continue to track the use of scheduled charging. Customers using a 

schedule, who were not influenced to do so by the program, will typically not contribute to 

peak demand and may be program free riders.

Program 

Design

Consideration 4: Consider assessing the default charging schedules on EVSE apps may 

have in the future of creating a smaller secondary peak. Assess whether there should be 

an effort to change defaults (perhaps random starts between 10 p.m. and 4 a.m.) or an 

effort to educate customers to change their schedule time as starts between these times 

but not at the default given in the app. 

Impacts Consideration 5: Develop a framework that establishes baseline charging behavior and 

how the changes to charging behavior as a result of different programs (e.g., DLC, 

behavior, rate) should be accounted for.

Program 

Design

Consideration 6: Depending on Eversource’s load management goals, consider 

changing the program to use longer events (3-4 hours) or shut off charging entirely for a 

two-hour event window. Most EV charging sessions finish in under two hours and could 

potentially be throttled more without customer satisfaction issues.

Impacts Consideration 7: As EVs with high maximum observed power draw (i.e., greater than 8 

kW) account for an increasing share of enrolled participants’ EVs, average impacts per 

EVSE are expected to increase. Continue to monitor the observed maximum power draw 

of enrolled participants through charging telemetry data. 

Effects of Seasons Consideration 8: Consider conducting future research to further explore the effect of 

seasons on EV charging behavior (e.g., range effects of heating/cooling of the EV, 

changes in driving behavior due to weather). 

Effects of

COVID-19 

Consideration 9: Continue to track differences in charging behavior, event participation, 

and impacts across seasons as COVID-19 pandemic and its consequences continue to 

evolve, including work location, work travel requirements, employment, economy, among 

others. (Whether to follow-through on this consideration may hinge on assessing the 

value of doing so versus the costs that would be required.)
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Guidehouse is a leading global provider of consulting 
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1. Introduction 

The Electric Vehicle Supply Equipment (EVSE) Direct Load Control (DLC) demonstration  is 
part of Eversource’s broader active demand reduction initiatives. This evaluation report 
describes the customer experience research, assessment of charging profiles, analysis of 
impacts, and literature review conducted by Guidehouse, in support of the EVSE DLC 
demonstration (hereafter referred to as the demonstration). This evaluation covers the 
demonstration of Eversource Massachusetts and Eversource Connecticut from August 2019 
through March 2021.1 Guidehouse’s methodology, data sources used, and key findings are 
detailed in subsequent sections of this report. As part of this evaluation, Guidehouse developed 
an interim memorandum summarizing the results of the 2019 process evaluation, which 
included a participant survey and secondary research of managed charging programs 
administered by other utilities.2 

The Eversource EVSE DLC demonstration will continue after March 2021 and is one of three 
EV managed charging demonstrations being implemented in Massachusetts during summer 
2021. Along with the Eversource EVSE DLC demonstration, Eversource recently began 
implementing a pricing-based off-peak charging demonstration. Additionally, National Grid has 
launched an EV DLC demonstration. Guidehouse will develop a stand-alone memorandum 
comparing the outcomes of the three offerings for the 2021 summer period. The analysis will 
compare the peak demand savings achieved by each offering as well as the customer 
acceptance of and satisfaction with the offering.3 

1.1 Demonstration Summary 

Eversource’s EVSE DLC demonstration aims to reduce peak demand of home EV charging 
load by way of Wi-Fi-enabled Level 2 EVSE. Participating customers are provided incentives for 
the right to throttle their EVSE from Level 2 to Level 1,4 and for access to their charging data. 
The 2019 demonstration enrolled Massachusetts residential customers only. Starting in 2020, 
Eversource offered the demonstration to Massachusetts and Connecticut residential customers. 
Table 1-1. summarizes the characteristics of the demonstration project from 2019 through 2021.  

Table 1-1. EVSE Demonstration Summary 2019 - 2021 

 Program Attributes 2019 2020 2021 

Program 
Participants 

States Massachusetts 
Massachusetts 
and Connecticut5 

Massachusetts 
and Connecticut6 

 
1 Connecticut did not have a demonstration in 2019 and so is included in the evaluation analysis starting in 2020. 
2 2019 Electric Vehicle Supply Equipment Direct Load Control Demonstration – Process Evaluation Findings, July 6, 
2020. https://ma-eeac.org/wp-content/uploads/2019-Eversource-EVSE-DLC-Process-Evaluation-Memo-2020-07-06-
FOR-PUBLICATION.pdf 
3 Customer acceptance of and satisfaction with the program offerings will be assessed by exploring enrollment and 
unenrollment rates, unenrollment reasons, rate of opt-out, and self-reported feedback on the degree to which the 
program interventions are viewed as an inconvenience to participants or require participants to adjust their driving or 
charging behavior, as well as on how satisfied participants are with program design features (e.g., rebate structure, 
information provided through the technology provider’s app and dashboard).  
4 For reference, Level 1 charging use a 120-volt and 20-amp service from a standard household outlet, which 
typically provides ~1.4-1.8 kW. Level 2 equipment connects to a high-output 240-volt and 40-amp power source 
enabling faster charging. 
5 Massachusetts and Connecticut will have the same program design and event parameters in 2020 and 2021. 
6 Ibid. 
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 Program Attributes 2019 2020 2021 

Customer Segment 
Residential, 
Single-Family 

Residential, 
Single-Family 

Residential, 
Single-Family 

Customer 
Subsegments 

Customers buying 
a new Level 2 
EVSE 

Customers that 
have an existing 
Level 2 EVSE 

Customers buying 
a new Level 2 
EVSE 

Customers that 
have an existing 
Level 2 EVSE 

Customers buying 
a new Level 2 
EVSE 

Customers that 
have an existing 
Level 2 EVSE 

Enrolled EVSEs  

Through Dec. 
2019 -  

Total: 96 

MA: 96 

CT: N/A 

Through Dec. 
2020 -  

Total: 339 

MA: 284 

CT: 55 

Through Mar. 
2021 -  

Total: 407  

MA: 328  

CT: 79  

Key Vendors 
EVSE 
Manufacturers 

A A, B, C7  A, B, C8 

Event 
Characteristics 

Number of Events 3 5 4 

Event Duration 3 hours 2-3 hours 2 hours 

Event Timing 

Between 7 p.m. 
and 10 p.m. on 
non-holiday 
weekdays9 

Between 4 p.m. 
and 7 p.m. on 
non-holiday 
weekdays 

Between 5 p.m. 
and 8 p.m. on 
non-holiday 
weekdays 

Demand Reduction 
Approach 

Throttling (i.e., 
Level 2 to Level 1) 

Throttling (i.e., 
Level 2 to Level 1)  

Throttling (i.e., 
Level 2 to Level 1)  

 
7 Although there were three EVSE vendors participating in the demonstration in 2020 and 2021, Guidehouse’s 
assessment of charging profiles and impact analysis only covers one EVSE vendor (vendor A) from 2019-2021. The 
two additional EVSE vendors added to the demonstration in 2020 (vendors B and C) were excluded from the analysis 
due to data issues (B) and very low enrollment (C). 
8 Ibid. 
9 In 2019, Eversource called the three events to begin at either 3 p.m. or 4 p.m. Due to an issue with time zones, 
event throttling initiated 4 hours later than intended. This had no impact on the evalution and the issue was corrected 
for subsequent events. 
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 Program Attributes 2019 2020 2021 

Event 
Notification 

Event Notification 
Option(s) 

In-app; email and 
SMS text 
message are 
additional options 

In-app; email and 
SMS text 
message are 
additional 
options10  

In-app; email and 
SMS text 
message are 
additional 
options11  

Event Notification 
Timing 

Day-ahead Day-ahead12 Day-ahead13 

Incentives 

Residential 
customers buying a 
new* Level 2 
charger 

Enrollment 
incentive of $300§  

Enrollment 
incentive of $300§  

Enrollment 
incentive of $300§  

Residential 
customers that have 
an existing Level 2 
charger 

Enrollment 
incentive of $150§ 
plus an  
annual 
participation 
incentive of $50‡ 

Enrollment 
incentive of $150§ 
plus an  
annual 
participation 
incentive of $50‡ 

Enrollment 
incentive of $150§ 
plus an  
annual 
participation 
incentive of $50‡ 

* Determined based on first activation date (on or after March 1 and September 1 of each year).  
§ Based on agreement to participate in the program for the remainder of the three-year demonstration period. 
‡ Contingent on not opting out of more than three events per year. 

Source: Guidehouse 

Figure 1-1 shows enrollment in the demonstration from August 2019 through March 2021. As of 
March 31, 2021, there were 407 enrolled EVSEs. As the figure exhibits, EVSEs from vendors B 
and C were eligible for the program starting in September 2020. However, only 315 vendor A 
devices had useable charging data at some point from August 2019–March 2021. 

 
10 Vendor B does not offer advance notification.  
11 Ibid. 
12 Contingent on events being scheduled day-ahead. Does not apply to vendor B, ibid. 
13 Contingent on events being scheduled day-ahead. Does not apply to vendor B, ibid. 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page 4 
 

 

Figure 1-1. EVSE DLC Demonstration Enrollment 2019–2021 

 
Note: Vendor C only had 2 EVSEs enrolled. 

Source: Guidehouse 

Figure 1-2 summarizes the 12 events called from August 2019 through March 2021. Events 
across the three demonstration years vary in terms timing, length, and day of week.  
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Figure 1-2. EVSE DLC Events Times 2019–2021 

 
Source: Guidehouse 

1.2 Evaluation Objectives 

The primary objectives of this evaluation were to verify that the solution being tested 
successfully enables demand reductions (and, if so, by how much) and to assess customer 
acceptance of the solution. Additionally, the evaluation sought to understand how customers 
use and interact with their EVSEs on event and non-event days across the year. 

Table 1-2. EVSE Demonstration Evaluation Research Questions 

Category Research Question 

Customer 
Segments 

• What are typical charging patterns for residential chargers both during demand 
response (DR) event periods and outside of DR event periods?  

• What types of EVs do participants have? 

• What is typical participant driving behavior?  

• What participant characteristics impact charging and driving patterns? E.g., type 
of EV, access to and use of workplace EVSE 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page 6 
 

 

Category Research Question 

DR Impacts  

• What are demand impacts before, during, and after the DR event? What are 
demand impacts for all enrolled EVSEs vs. impacts for participating14 EVSEs 
only? 

• What percentage of participants are still charging when they disconnect 
following an event? How does this compare to when there is no event? 

• Is the solution applicable to address both summer peak and winter demand? 

• What is the estimated impact of a scaled-up EVSE DLC program on the grid 
throughout the year?15 

COVID-19 
Implications 

• What effect has COVID-19 had on driving and charging behavior?  

• How have changes in charging behavior due to COVID-19 affected DR event 
impacts?  

Program Design 
and Scalability 

• For participants who purchased a new EVSE in conjunction with program 
enrollment, how much did the enrollment incentive influence the purchase? 

• What type of EVSE did participants replace (if applicable)? 

• What is the customer acceptance of program design features (e.g.,event 
notification, event frequency, event duration)? 

• How does customer satisfaction with the program vary between summer 2019, 
summer 2020 versus winter 2021? 

• How should program parameters be modified to achieve greater savings or 
increase customer acceptance of the solution?  

• How likely are customers to continue to participate in the program in the future? 

• What managed charging program designs and strategies have other utilities 
tested? What are key lessons learned from other pilots? 

Source: Guidehouse 

 
14 i.e., actively contributing to load reduction. 
15 The goal for this research question is to multiply kilowatt-hours saved by a forecasted number of EVSEs enrolled in 
the program. 
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2. Evaluation Methods 

The evaluation assessed the extent to which the technology solution achieves demand savings, 
as well as on customer acceptance of the demand response (DR) offering. Table 2-1 
summarizes the evaluation approach.  

Table 2-1. EVSE DLC Demonstration Evaluation Methods 

Task Description 

Participant 
Surveys 

• Guidehouse administered three surveys of demonstration participants over the course 

of the evaluation to obtain information on participant driving and charging behavior 

(and factors that influence these behaviors) during summer and winter months 

(including how behaviors may be different from previous summers/winter months). 

Additionally, the survey asked about experiences with events and how events may 

have impacted charging behavior.  

Data 
Management 

• Guidehouse performed a QA/QC of the EVSE data from all participating vendors. 

Guidehouse received raw interval telemetry, charging session, and event participation 

data from EVSE vendors through DR management system (DRMS) provider. 16   

• To facilitate data QA/QC as well as the assessment of charging profiles, Guidehouse 

created a dashboard to aggregate and visualize vendor data that was deemed to be 

usable. The dashboard allowed for dynamic visualization of charging behavior for 

individual EVSEs and in aggregate over different time periods (hours, days, weeks, 

months) and characteristics (state, incentive type, charging frequency, etc.). The 

dashboard included filters for characteristics derived from the survey (e.g., EV types, 

battery capacities, access to workplace charging). Eversource is able to access and 

interact with the dashboard.  

Assessment 
of Charging 
Profiles 

To inform an appropriate baseline for estimating impacts, Guidehouse categorized non-

event day usage (e.g., connected and charging, connected and not charging, not 

connected) from August 2019 through March 2021. This analysis also characterized 

typical EVSE usage profiles to understand the broader implications of EV charging, inform 

future program design changes, and understand changes in charging behavior. 

Assessment 
of Event 
Participation  

Guidehouse categorized event participation (e.g., Technical Issue, Not Charging, Opt-

Out, Partial Participant, Full Participant) for events that occurred between August 2019 

and March 2021.  

Impact 
Analysis 

Guidehouse estimated demand impacts during and after the DR event for events that 

occur between August 2019 and March 2021 using two approaches: a within-subject 

regression, and an engineering approach.   

• For the within-subject approach, Guidehouse modeled non-event day charging load to 

form the event baseline, accounting for variables that may affect charging behavior, 

such as day of week or month. Similar non-event days were identified and charging 

behavior was compared to the event days (e.g., when an EV is connected to the EVSE 

by hour, how much energy is transferred by hour).17  

• Guidehouse also utilized an engineering approach, which, based on total energy 

consumption during the charging session, used an algorithm to estimate when 

charging would have concluded had no event been called. 

 
16 Although there were three EVSE vendors participating in the demonstration in 2020 and 2021, Guidehouse’s 
assessment of charging profiles and impact analysis only covers one EVSE vendor (vendor A) from 2019-2021. The 
two additional EVSE vendors added to the demonstration in 2020 (vendors B and C) were excluded from the analysis 
due to data issues (B) and very low enrollment (C). 
17 The selection of “similar” non-event days was informed by the Assessment of Charging Profiles.  
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Task Description 

Assessment 
of Simulated 
Events  

In conjunction with the assessment of charging behavior, Guidehouse also explored the 
implications of changing charging behavior by simulating events with the same event 
timing on all non-event weekdays during the study period (August 2019 – March 2021). 
Guidehouse estimated average theoretical impacts by month to assess the effect of 
charging behavior changes that may have been due to the COVID-19 pandemic or 
changes in enrolled customers’ vehicle characteristics.  

Literature 
Review 

Guidehouse conducted a review of other managed EV charging programs to identify a 

portfolio of strategies, lessons learned, and best practices from other utilities. Research 

conducted in 2020 built upon that conducted in 2019 (and documented in a memo dated 

July 6, 202018), with a focus on reviewing updated evaluation results for programs 

reviewed in 2019 and conducting interviews with five program implementers (utilities) of 

key programs of interest to Eversource.  

Source: Guidehouse 

Table 2-2 displays the data periods included in the assessment of charging behavior and impact 
analyses. The assessment of charging on non-event days includes breakouts by the following 
three time periods to distinguish changes in behavior that were likely caused by the COVID-19 
pandemic:  

1. August 2019–February 2020 

2. March 2020–September 2020 

3. October 2020–March 2021 

Each of these time periods includes one of the three impact analysis periods. 

Table 2-2. Data Periods Included in Analysis 

Analysis 
2019 2020 2021 

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 

Charging 
Profiles 
Analysis 

Aug 2019 – Feb 2020 Mar 2020 – Sep 2020 Oct 2020 – Mar 2021 

Event 
Behavior 
& Impact 
Analysis 

1 

       

2 3 

Source: Guidehouse 

The remainder of this section provides additional detail regarding the evaluation approach for 
each of the items listed in Table 2-2. 

2.1 Customer Experience Research 

Guidehouse administered online participant surveys in December 2019, October 2020, and April 
2021. Survey invitations were sent by email and reminders were sent to participants between 3 

 
18 2019 Electric Vehicle Supply Equipment Direct Load Control Demonstration – Process Evaluation Findings, July 6, 
2020. https://ma-eeac.org/wp-content/uploads/2019-Eversource-EVSE-DLC-Process-Evaluation-Memo-2020-07-06-
FOR-PUBLICATION.pdf 
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and 5 days after the initial invite was sent. Table 2-3 summarizes the time period covered by the 
surveys, the vendors included, and completion rates for each survey. Response rates to the 
surveys were very high but decreasing over time.  

The surveys were administered to all Massachusetts and Connecticut program participants, 
including those who previously responded to a survey. Respondents were provided $10 for 
completing the survey. 

Table 2-3. Participant Survey Summary 

Survey Topics 
2019 Post-Summer 
Survey  

2020 Post-Summer 
Survey  

2021 Post-Winter 
Survey  

Time Period Covered 2019 summer/fall 2020 summer 2020/2021 winter 

Survey Fielded December 16–23, 2019 October 7–18, 2020 April 8–23, 2021 

EVSE Vendors 
Reflected in 
Respondent 
Population 

Vendor A Vendor A 
Vendor A, Vendor B, 
Vendor C* 

Invites Sent 74 184 383 

Completes 53 110 206 

Response Rate 72% 60% 54% 

*Note: By the third survey, there were 282 enrolled EVSEs from vendor A, 100 from vendor B, and only 1 enrolled 
EVSE from vendor C. In terms of completes, there were 154 respondents with EVSEs from vendor A , 51 
respondents with EVSEs from vendor B, and 1 respondent with an EVSE from vendor C.  

Source: Guidehouse 

Table 2-4 summarizes the topics covered in each survey. Certain topics were only included for 
respondents who did not previously complete a survey (i.e., motivations for enrolling, 
experience with the enrollment process). Other topics, such as charging behavior, are time 
period dependent, and so were asked of all respondents to each survey since each survey 
covered a different time period.    

Table 2-4. Participant Survey Topics  

Survey Topics 
Time Period 
Covered 

2019 Post-
Summer Survey  

2020 Post-
Summer Survey  

2021 Post-Winter 
Survey  

Motivations and 
enrollment 
process 

N/A All respondents 
Those who did not 
previously 
respond 

Those who did not 
previously 
respond 

EVSE purchase 
context19  

N/A N/A All respondents 
Those who did not 
previously 
respond 

EV information N/A All respondents All respondents All respondents 

Driving and 
charging behavior 

2019 summer All respondents N/A N/A 

2020 summer N/A All respondents N/A 

 
19 Including whether new EVSE is replacing another EVSE and, if so, was the replaced EVSE L1 or L2. 
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Survey Topics 
Time Period 
Covered 

2019 Post-
Summer Survey  

2020 Post-
Summer Survey  

2021 Post-Winter 
Survey  

Differences 
between summers 
2020 and 2019  

N/A All respondents N/A 

2020/2021 winter  N/A N/A All respondents 

Differences 
between winters 
2020/21 and 
2019/2020  

N/A N/A All respondents 

Event experience 

2019 Aug/Oct  All respondents N/A N/A 

2020 summer  N/A All respondents N/A 

2020/2021 winter  N/A N/A All respondents 

 Other comments 
about the program 

N/A All respondents All respondents All respondents 

Participant 
Demographics 

N/A N/A All respondents All respondents 

Source: Guidehouse 

Table 2-5 summarizes the representativeness of each survey respondent population (those who 
completed the survey) compared to the overall population (enrolled demonstration participants) 
for each survey. As shown, across surveys, the respondent population was representative of the 
overall participant population in terms of the percentage that had newly purchased their EVSE, 
the breakdown by EVSE manufacturer, the percentage that had responded to a previous 
survey, and the breakdown by state. 

Table 2-5. Participant Survey Sample Representativeness  

Characteristic 
2019 Post-Summer 
Survey  

2020 Post-Summer 
Survey  

2021 Post-Winter 
Survey  

% of Newly Purchased 
EVSEs (vs. existing 
EVSE) 

• Pop: 38% 

• Respondent Pop: 
40% 

• Pop: 55% 

• Respondent Pop: 
55% 

• Pop: 75% 

• Respondent Pop: 
73% 

EVSE Vendor:  
% of A | % of B* 

• N/A • N/A 

• Pop: 74% | 26% 

• Respondent Pop: 
75% | 25% 

% of Past Survey 
Respondents  

• N/A 

• Pop: 27% 

• Respondent Pop: 
32% 

• Pop: 28% 

• Respondent Pop: 
34% 

% in MA (vs. CT) • N/A 

• Pop: 89% 

• Respondent Pop: 
92% 

• Pop: 79% 

• Respondent Pop: 
77% 

Note: “Pop” refers to population targeted for survey and “Respondent Pop” refers to the ultimate pool of respondents.  

*Vendor C % not shown (<1%). 

Source: Guidehouse 

Table 2-6 includes Guidehouse’s activities for each participant survey. Survey instruments for 
each survey effort are contained in Appendix A. 
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Table 2-6. Participant Survey Activities 

Category Activities 

Survey Design and 
Programming 

• Developed draft survey instruments (maintain similarity in question 

structure across survey efforts) 

• Finalized survey instruments based on feedback from Eversource and 

EEAC EM&V Consultants 

• Programmed survey 

• QA/QC of programmed survey 

Sample Preparation 

• Received latest enrolled participant information (including contact 

information) 

• Prepared samples (e.g., flagging those who responded to a previous 

survey)   

Survey 
Implementation 

• Provided Eversource call center with information about each survey effort   

• Contacted demonstration participants with link to online survey  

• Monitored survey completions 

• Sent reminder emails  

• Administered $10 e-gift cards 

Data Cleaning and 
Analysis 

• Cleaned/recoded data in preparation for analysis (including cleaning and 

coding of verbatim/open-ended responses) 

• Analyzed data using appropriate tool (e.g., SPSS, R) 

Source: Guidehouse 

2.2 Assessment of Charging Profiles 

Understanding how customers use their EVSEs throughout the year and by season helps inform 
the appropriate baseline approach for use in the impact analysis, provides insight into the 
observed per event savings (e.g., opt-out rates, utilization rates), and informs Eversource’s 
scalability assessment.  

The assessment of charging on non-event days includes breakouts by the following three time 
periods to distinguish the potential changes in behavior likely caused by the COVID-19 
pandemic. Each of these time periods includes one of the three impact analysis periods: 

1. August 2019–February 2020 

2. March 2020–September 2020 

3. October 2020–March 2021 

For this analysis, Guidehouse assessed metrics including average session frequency, session 
start times, charging and plugged-in session durations, hourly power draw and energy 
consumption, scheduled charging frequency, and utilization rates (percent of EVSEs charging, 
plugged-in, or unplugged).  

Additionally, Guidehouse analyzed indicators of differential charging during the winter months 
for those that have EVSE in attached heated garages, attached garages without heat, 
unattached garages with and without heat, and outside (no garage).  
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2.3 Assessment of Event Participation 

Guidehouse categorized enrolled EVSEs into event participation status categories (e.g., full 
participants, partial participants, non-participants) and analyzed participation status by event. 
The participation status categories are as follows:    

• Full Participant: EVSE was occupied and charging at the start of the event and not 
used during the event  

• Partial Participant: EVSE was occupied and charging at the start of the event but then 
unplugged during the event, or EVSE was plugged-in after event started. 

• Not Charging: EVSE was not charging at the start of and throughout the event 

• Unplugged: EVSE was not occupied at that start of and throughout the event 

• Technical Issue or Opt-Out: EVSE did not participate due to connectivity, failure to 
receive DR signal, or participant chosing to opt-out of event and charge normally.20 

2.4 Impact Analysis 

Guidehouse estimated demand impacts during and after the DR event for events that occurred 
from August 2019 through March 2021 using a within-subject regression approach and an 
engineering approach.  

On average, there were large decreases in vehicle usage and charging behavior in 2020 and 
2021 from that seen prior to March 2020. The likely cause for most if not all of these behavioral 
changes are effects from the COVID-19 pandemic. Guidehouse assessed the effect of charging 
behavior changes that may have been due to the COVID-19 pandemic or changes in enrolled 
customers’ vehicle characteristics by simulating hypothetical events on all non-event weekdays 
from August 2019 through March 2021. Guidehouse subsequently estimated average potential 
impacts using the engineering approach.  

2.4.1 Within-Subject Approach 

The within-subject approach employs a regression (individual customer regression) for 
determining the baseline. The regression uses the loads of participating customers on non-
event days to predict the baseline for each individual customer.  

Guidehouse tested a variety of within-subject baselines in which the selection of non-event days 
included in the regression model will vary. The base model included all non-event days during 
the impact analysis period to predict the baseline. Guidehouse used the findings from the 
assessment of charging profiles to identify trends in charging patterns and inform which factors 
would be most important to consider when modeling the baseline.   

To estimate impacts, Guidehouse regressed demand on a set of fixed effects (e.g., month, day-
of-week) and an indicator for the periods during and following an event. Equation 2-1 shows the 
model specification.  

 
20 From the data, Guidehouse was not able to distinguish opt-outs from EVSEs with technical issues. 
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Equation 2-1. Model Specification 

𝑘𝑊𝑡 = 𝜆𝑡 +∑𝛽1𝑗𝑡𝐸𝑣𝑒𝑛𝑡𝑗𝑡

𝑒

𝑗=0

∗ 𝐸𝑣𝑒𝑛𝑡𝐻𝑜𝑢𝑟𝑡 +∑𝛽2𝑗𝑡𝑃𝑜𝑠𝑡𝐸𝑣𝑒𝑛𝑡𝑗𝑡 ∗ 𝑃𝑜𝑠𝑡𝐻𝑜𝑢𝑟𝑡

𝑒

𝑗=0

+ 𝛽3𝑡PMt + 𝜀𝑡 

Where,  

𝑘𝑊𝑡   is the given EVSE’s demand during period t 
 
𝜆𝑡 is a series of time-specific fixed effects for period t; these pick up 

temporal differences, such as daylight hours 
 
𝑒 is the number of events in an impact analysis period 

 
𝐸𝑣𝑒𝑛𝑡𝑗𝑡 is a binary variable taking a value of 1 when t is in the hours 

during event j and 0 otherwise 
 

𝑃𝑜𝑠𝑡𝐸𝑣𝑒𝑛𝑡𝑗𝑡 is a binary variable taking a value of 1 when t is in the hours 

following event j and 0 otherwise 
 
𝑃𝑀𝑡 is a binary variable taking a value of 1 when t is between 3-11 PM 

and the EV is charging and 0 otherwise 
 
𝜀𝑡 is the error term during period t 

2.4.2 Engineering Approach 

The engineering approach used an algorithm to estimate when charging would have concluded 
had no event been called. The counterfactual for each device participating in the event was 
estimated using total energy consumption during the charging session coinciding with the event 
and an estimation of a typical charging rate (kW) for that device. The engineering approach 
assumed all charging sessions as fixed and did not capture any behavioral effects on charging 
resulting from the event. 

The engineering approach estimated a counterfactual charging rate and a counterfactual 
charging duration for each curtailed charging session. The approach to estimating 
counterfactual power draw differed based on the following three scenarios: 

• The charging session starts prior to the event start 

• The charging session starts during the event and ends after the event concludes 

• The charging session starts during the event and ends prior to the event conclusion 

In these three scenarios, Guidehouse considered the median or maximum charging rate before 
the event, after the event, or from a previous charging session as the counterfactual charging 
rate. The counterfactual charging rate and charging session energy consumption was used to 
calculate a counterfactual charging session duration.  
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2.4.3 Assessment of Simulated Events 

The three impact analysis periods occurred from August 2019 through March 2021, during 
which there were large changes in charging behavior and event impacts that were likely due in 
large part to the COVID-19 pandemic. However, the impacts of these changes could not be 
isolated for the twelve demand response events because they had different characteristics such 
as day of week, event start time, and event duration. In order to quantify the effect of changes in 
charging behavior, assumed to be due to consequences of the COVID-19 pandemic, on event 
impacts, Guidehouse simulated hypothetical events on non-event days and estimated average 
potential impacts using the engineering method. 

Synthetic event days and estimated charging were established using the following assumptions: 

• Simulations only included non-holiday, non-event weekdays 

• Events were simulated for a period of 5 p.m.–7 p.m.  

• All charging EVSEs curtailed their power draw to 1.8 kW, the Level 1 charging rate 

• All EVSEs charging during the event window continued charging until they consumed 
the same amount of energy as they did in their real charging session, or until they 
plugged-out  

Using the outlined event day criteria and charging assumptions, Guidehouse estimated 
hypothetical impacts for the synthetic events. The average of these impacts was then compared 
across different months to quantify the potential effect of the large behavioral changes in 2020 
and early 2021 on event impacts, assumed to be the effect of COVID-19. 

2.5 Literature Review 

Guidehouse reviewed other managed charging programs to identify a portfolio of strategies, 
lessons learned, and best practices from other utilities. Research conducted in 2020 built upon 
that conducted in 2019 (and documented in a memo dated July 6, 202021), updating evaluation 
results for programs reviewed in 2019 and conducting interviews with five program 
implementers of key managed charging programs of interest to Eversource. 

Guidehouse interviewed managed charging program managers in December 2020 and January 
2021. 

 
21 2019 Electric Vehicle Supply Equipment Direct Load Control Demonstration – Process Evaluation Findings, July 6, 
2020. https://ma-eeac.org/wp-content/uploads/2019-Eversource-EVSE-DLC-Process-Evaluation-Memo-2020-07-06-
FOR-PUBLICATION.pdf 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page 15 
 

 

3. Data Sources and Data Review  

This section describes the data sources used for this evaluation and the steps taken to prepare 
the data for analysis. The data sources used included survey data (described in Section 2.1), 
various data streams from the DRMS provider, charging data from EVSE vendors, and 
temperature data from NOAA. 

3.1 Data from DRMS Provider 

• EVSE enrollment data: This data identified each thermostat enrolled in the EVSE DLC 
demonstration and provided key information about the device’s enrollment, including: the 
date(s) the device was accepted to the program, the date the device unenrolled from the 
program (if applicable), the geographic location of the device, and the incentive received. 

• EVSE telemetry data: The telemetry data was provided in 15-minute intervals, and 
included average power, peak power, and energy consumed. 

• Event summary data: For each event, the DRMS provider sent aggregate 15-minute 
minute load (kW) for all enrolled EVSEs. General event information such as start and 
stop time was also included. 

3.2 Data from EVSE Vendors 

• EVSE session data: Vendors provided one row per charging session with high level 
summary information including (but not limited to) plug-in and plug-out times, charge 
start and end times, and total energy consumption. One vendor also provided an 
indicator for whether a session was a scheduled charging session. 

• EVSE telemetry data: The telemetry data was provided in 15-minute intervals, and 
included average power, peak power, and energy consumed. Depending on the vendor, 
data was provided for either only intervals that an EV was plugged-in or for all intervals. 

Guidehouse used the vendor session and telemetry data for the assessment of charging 
behavior and impact analyses. Prior to those analyses, the telemetry data was cleaned using 
the following steps: 

• Narrowed dates by device: Data was limited to analysis periods when an EVSE was 
enrolled. There were 346 EVSEs in the enrollment file for vendor A, but only 315 were 
also in the vendor’s telemetry data. 

• Forced 15-minute intervals: Interval data was modified to have the observation always 
start and end on a quarter-hour mark. 

• Filled gaps between charging sessions (when applicable): For the vendor that only 
provided intervals for charging sessions, 15-minute intervals with no charging were 
added between the sessions to indicate unplugged periods. This completion was 
necessary to calculate EVSE utilization across enrolled devices and to construct 
baselines for the impact analysis. Missing intervals were only filled for each EVSE 
through the end of their last month with charging data.  
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3.3 NOAA Temperature Data 

To investigate the effect of temperature on EVSE power draw, Guidehouse pulled 2019-2021 
temperature data from the NOAA database for a select number of quality controlled local 
climatological data weather stations across Massachusetts. Using a ZIP code to weather station 
map, each EVSE was assigned to a single weather station based on its location. Thus, location-
specific temperature data was combined with EVSE charging data to inspect the relationship of 
temperature and power draw. 
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4. Analysis and Results 

This section summarizes findings from the customer experience research, assessment of 
charging Profiles, event participation analysis, impact analysis, and the literature review.  

4.1 Customer Experience Research 

The following section summarizes key findings related to customer experience research. As part 
of this evaluation, Guidehouse developed an interim memorandum summarizing the results of 
the 2019 post-summer survey.22 This section includes the findings from the 2019 post-summer 
survey, the 2020 post-summer survey, and the 2021 post-winter survey. 

4.1.1 Key Findings 

• The number of respondents with only EVs for their household increased steadily 
between the 2019 post-summer and 2021 post-winter surveys.  

• For all three surveys, a greater share of respondents had battery electric vehicles 
(BEVs) than plug-in hybrid electric vehicles (PHEVs).  

• Respondents’ BEVs skew newer than respondents’ PHEVs suggesting a trend 
towards purchase of BEVs. BEVs generally have higher battery capacities than 
PHEVs. Additionally, newer EVs tend to have higher battery capacities than older ones. 

• Helping the environment was the most commonly cited primary motivator to purchase an 
EV, while program incentives was most commonly cited as the top reason for 
enrolling in the program. 88 of 150 respondents (59%) who had purchased a new 
charger around the time of enrolling in the program became aware of the program before 
purchasing the new charger. Of these respondents , 84% reported being at least partially 
influenced by the program to buy the new charger. 

• Over half of respondents who purchased a new charger did not have a charger at home 
prior to enrolling in the program, likely due to having recently purchased their EV. 
Another one-third replaced a Level 1 charger.  

• The vast majority of respondents were satisfied with the enrollment process. 

• Those who used their EV on a regular schedule (e.g., work commuting) during 
summer months declined from approximately 80% to 40% between the 2019 post-
summer and 2020 post-summer surveys.  

• About half of respondents reported connecting their EV to a charger whenever it 
is not in use. 20% of respondents indicated they only connect when the battery is low 
and another 15% generally have it connected overnight. 

• Consistent across surveys, the most common times for respondents’ EVs to be 
connected to their chargers on weekdays was between 6 p.m. and 6 a.m. 

 
22 2019 Electric Vehicle Supply Equipment Direct Load Control Demonstration – Process Evaluation Findings, July 6, 
2020. https://ma-eeac.org/wp-content/uploads/2019-Eversource-EVSE-DLC-Process-Evaluation-Memo-2020-07-06-
FOR-PUBLICATION.pdf 
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• Two-thirds of respondents let their EV fully charge every time it is connected to their 
home charging station, and 20% use scheduled charging through an app. Common 
scheduled start times for charging ranged from 9 p.m.–1 a.m. on weekdays.   

• One-quarter of respondents to the 2021 post-winter survey indicated that the program 
influenced their charging schedule, with some choosing to charge during off-peak 
hours on a regular basis to align with program goals.  

• There were large changes in respondents’ use of workplace charging in 2020 and 
2021 relative to 2019. During the 2019 post-summer survey, 19% of those who had 
access to workplace charging reported never using it, while this increased to 52% in the 
2020 post-summer survey, likely due to more respondents working remotely because of 
the COVID-19 pandemic.  

• Nearly all of respondents who recalled at least one event said the events had no 
impact on their charging or driving behavior. Only three 2021 post-winter survey 
respondents recalled opting-out or overriding an event. 

• Satisfaction with the program is very high, with 96% of respondents reporting that 
they are likely to continue participating in the future. 

4.1.2 Participant Survey Results 

The section below provides a summary of the key findings from the 2019 post-summer survey 
(conducted in December 2019), the 2020 post-summer survey (conducted in October 2020), 
and the 2021 post-winter survey (conducted in April 2021). Appendix B includes the output for 
every survey question across the three survey efforts. 

4.1.2.1 Participant EV and EVSE Characteristics 

The number of respondents with only EVs for their household (as opposed to an EV and an 
internal combustion engine (ICE) vehicle) increased steadily from 23% to 34% between the 
2019 post-summer and 2021 post-winter surveys. As of April 2021 (the time of the 2021 post-
winter survey), 35 respondents owned multiple EVs, with 21 of these owning both a BEV and 
PHEV. Additionally, BEVs were more popular than PHEVs among respondents—65% of 
respondents had at least one BEV while 45% had at least one PHEV as of April 2021. 

Figure 4-1. Types of Vehicles Owned by Participants 
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Q. Please indicate the number of each type of vehicle your household owns.  

Note: This chart does not reflect total EV vehicle count (i.e., if a respondent has more than one of a given EV type, it 
is counted only once).   

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

Figure 4-2 shows that respondents’ BEVs skew newer than respondents’ PHEVs suggesting a 
trend toward BEVs. BEVs generally have higher battery capacities than PHEVs. Additionally, 
newer EVs tend to have higher battery capacities than older ones. 

Figure 4-2. Participant EV Model Years by Type 

Q. Please provide the make, model, and year for your [EV type].  
Note: Values shown reflect the total number of EVs owned, not respondents. 
Source: Guidehouse analysis of 2021 post-winter survey. 

 

In terms of EVSE installation environment, the 2021 post-winter survey found that 50% of 
survey respondents keep their charging station in an unheated attached garage, while 37% 
keep it outside (see Appendix B). Only 7% have their charging station located in an unheated 
unattached garage and only 6% in a heated attached garage.   

4.1.2.2 Motivations and Enrollment 

The participant surveys asked newly enrolled respondents about their motivations as well as 
their experience enrolling in the program. For most of the survey questions discussed in this 
section, if a respondent took multiple surveys, they were only asked these questions one time 
(during the first survey they completed). Therefore, the results described below are a composite 
of responses to all three participant surveys - 71 of the 206 survey respondents to the 2021 
post-winter participant survey also took the 2020 post-summer participant survey and/or the 
2019 participant survey. Responses for these respondents were taken from the first survey that 
they completed. 

When asked to identify their top motivation for purchasing their EV(s), the most commonly cited 
motivation was to help the environment (102, 50%). Fuel independence and a desire for the 
latest technology were the next most commonly cited primary reasons (both with 25, 12%). 
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Figure 4-3 shows that, despite the environment being a primary motivator to purchase an EV, 
respondents cited program incentives as their top reason for enrolling in the program (106, 
51%). The second most common reason cited was to reduce their environmental impact (42, 
20%). 

For respondents who had purchased a new charger around the time of enrolling in the program 
(150), 88 respondents became aware of the program before purchasing the new charger. Of 
these 88, 74 (84%) reported being at least partially influenced by the program to buy the new 
charger. 

Figure 4-3. Top Motivation for Enrolling (n=206) 

 
Q. What was your top motivation for enrolling in Eversource’s ConnectedSolutions Electric Vehicle Home Charger 
Demand Response Program? 
Note: 71 of the 206 survey respondents to the 2021 post-winter participant survey also took the 2020 post-summer 
participant survey and/or the 2019 participant survey. These respondents were not asked this question again and 
their response to this question was taken from the first survey that they completed. 
Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

 

Respondents with newly purchased home charging stations were asked what type of charger 
they replaced, if any. As Figure 4-4 shows, 54% of respondents with new chargers did not have 
a charger at home prior to enrolling in the program, while 34% replaced a Level 1 charger. The 
vast majority (85%) of those that did not previously have a charger at home have EV models 
from 2019 or later, suggesting these respondents may not have had an EV until relatively 
recently.  
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Figure 4-4. Enrolled EVSE Purchase Context (n=150) 

 
Q. Which of the following best describes the charger that you owned prior to purchasing the Level 2 charger that is 
currently enrolled in the program? 

Source: Guidehouse analysis of 2021 post-winter survey. 

The vast majority of respondents (88%) were satisfied with the enrollment process (Figure 4-5). 
A few respondents to the 2021 post-winter survey encountered some challenges in the 
enrollment process, as follows: 

• No confirmation was provided to indicate that enrollment attempt was successful (5) 

• Issues installing or connecting to the EVSE (4) 

• Difficulty figuring out how to enroll (3) 

• Conflict between Eversource billing account holder name vs. EVSE account holder 
name (2) 

Figure 4-5. Satisfaction with the Enrollment Process (n=206) 

Q. Using a scale of 1 to 5, how satisfied were you with the process of enrolling in the program? 
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Note: 71 of the 206 survey respondents to the 2021 post-winter participant survey also took the 2020 post-summer 
participant survey and/or the 2019 participant survey. These respondents were not asked this question again and 
their response to this question was taken from the first survey that they completed.   

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

4.1.2.3 Driving and Charging Behavior 

2020 and 2021 impacted how respondents used their EVs on weekdays. Those who used their 
EV on a regular schedule (e.g., work commuting) during summer months declined from 
approximately 80% to 40% between the 2019 post-summer and 2020 post-summer surveys, 
assumed to be due to COVID-19. By the 2021 post-winter survey, roughly 50% of respondents 
indicated they used their EV on a regular schedule on weekdays during winter 2020/2021. 

Figure 4-6. Participants’ Use of EVs on Weekdays  

 
Q. Which of the following best describes how your household typically uses your electric vehicle on weekdays? 

Note: In the survey, respondents with more than 1 EV were asked to answer questions about the EV whose driving 
and charging patterns they were most familiar with. 

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

In terms of daily mileage driven in their EV, the percentage of respondents who drove their EV 
less than 10 miles per day during summer weekdays increased from 15% to approximately 30% 
between the 2019 post-summer and 2020 post-summer surveys. Of respondents to the 2020 
post-summer survey who had their EV in summer 2019, 62% reported driving less during 
summer weekdays in 2020. Similarly, of respondents to the 2021 post-winter survey who had 
their EV in winter 2019/2020, 50% reported driving less during winter weekdays in 2020/2021. 
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Figure 4-7. Average Miles Driven by EV on Typical Weekday 

 
Q. During a typical weekday, on average how many miles was your electric vehicle driven by you and other members 
of your household? 

Note: Respondent population numbers exclude respondents that stated that mileage varied significantly day-to-day. 
Additionally, in the survey, respondents with more than 1 EV were asked to answer questions about the EV whose 
driving and charging patterns they were most familiar with. 

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

Approximately 50% of respondents reported connecting their EV to a charger whenever it is not 
in use. The slight decrease in this percentage over time may be a reflection of an increased 
percentage of respondents with high capacity BEVs. 20% of respondents indicated they only 
connect when the battery is low and another 15% generally have it connected overnight. 

Figure 4-8. EV “Connected” Behavior 

 
Q. When this electric vehicle was not being used and at home, was it typically connected to your home charging 
station? 

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 
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Consistent across surveys, the most common times for respondents’ EVs to be connected to 
chargers was on weekdays was between 6 p.m. and 6 a.m. For respondents who said their 
connected times varied significantly from day-to-day, most said they only connected as-needed. 

Figure 4-9. Most Common Times Participants Said Their EVs were Connected (n=206) 

 
Q. Please indicate the time ranges during which your electric vehicle was typically connected to your home charging 
station on weekdays. 

Note: Categories not shown in the chart include varied day-to-day and varied depending on week/month. 

Source: Guidehouse analysis of 2021 post-winter survey. 

As Figure 4-10 shows, as of the 2021 post-winter survey, 67% of respondents let their EV fully 
charge every time it is connected to their home charging station, and 20% of respondents use 
scheduled charging through an app (the app provided by either their EVSE manufacturer or EV 
manufacturer). Seven respondents (within “Other”) indicated that they charge to a certain 
battery percentage.  

Of the respondents who follow a charging schedule of some kind (42), 37 indicated that they set 
the schedule themselves while 3 use the default schedule. Common scheduled start times 
ranged from 9 p.m.–1 a.m. on weekdays.  

Notably, 49 of 206 respondents (24%) to the 2021 post-winter survey indicated that the program 
influenced their charging schedule. As one respondent put it, “The charging station was set to 
charge the car from 11 p.m.–8 a.m.—we wanted to be consistent with Eversource's program.”  
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Figure 4-10. Use of Home EVSE for Charging  

 
Q. Which of the following best describes your household’s use of your home charging station for your electric 
vehicle? 

Note: N/A = response option was not provided in the 2019 participant survey 

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

Not surprisingly, COVID-19 also appears to have impacted respondents’ use of workplace 
charging. During the 2019 post-summer survey, 19% of those who had access to workplace 
charging reported never using it, while this increased to 52% in the 2020 post-summer survey, 
as more respondents worked remotely. There was some indication of respondents beginning to 
go back to the workplace by the 2021 post-winter survey (with only 33% reporting never using 
workplace charging).  

As of the 2021 post-winter survey, the respondents that charged <50% of the time at work gave 
the following reasons for doing so: 

• Worked remotely some days due to the pandemic (20) 

• Charging spots were unavailable or limited (11) 

• Charging was not free (3) 
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Figure 4-11. Percentage of Charging Occurring at a Workplace 

 
Q. Approximately what percentage of your household’s electric vehicle charging occurred at a workplace? 

Note: Chart reflects only respondents who indicated that they had access to workplace charging. 

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

In addition to home and workplace charging use, surveys asked respondents how much they 
use public charging stations. As of the 2021 post-winter survey, close to 50% of respondents 
indicated they never or rarely use public charging stations and another 30% said they use public 
charging sporadically or about once per month. Self-reported use of public charging stations 
stayed relatively constant over the three survey efforts. 

4.1.2.4 Event and Overall Program Experience 

Most respondents to the 2021 post-winter survey were enrolled prior to when the four winter 
2021 events were called. However, 30% of respondents did not recall that any events had 
occurred—these were mostly respondents with EVSEs from vendor B, which did not provide 
advance notice of events.  

Across all three survey efforts, close to all of respondents who recalled at least one event said 
the events had no impact on their charging or driving behavior, despite the majority having been 
connected during at least some event hours. Of those who reported that they did adjust their 
behavior due to events (eight, during 2021 Post-Winter survey), feedback included: 

• “I waited a day to charge. There was no immediate need to charge so I avoided it.” 

• “Drove somewhere else during the event (not to charge), came back after it was over.” 

Only three 2021 post-winter survey respondents recalled opting-out or overriding an event 
(all with EVSEs from vendor A). Two respondents who opted out said they needed their car 
fully charged quickly. One said they needed a full charge for the next morning. 

Satisfaction with the program is very high, with 96% of respondents reporting that they are 
likely to continue participating in the future (Figure 4-12). 
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Figure 4-12. Likelihood of Continued Program Participation  

 
Q. How likely are you to continue to participate in Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program?  

Note: Removed DKs, of which there was one for the 2021 survey. 

Source: Guidehouse analysis of 2019 post-summer survey, 2020 post-summer survey, and 2021 post-winter survey. 

Of those that answered “very unlikely” to participate again, two requested that they be able to 
temporarily opt-out of an event and then rejoin and one wanted there to be more program-
eligible chargers to choose from. 

Additionally, in open-ended feedback about their experiences with the program:  

• Seven respondents with EVSEs from vendor B expressed confusion around events and 
event timing due to a lack of notifications. 

• Ten respondents recommended additional advertising or awareness to improve the 
program. 

• Seventeen respondents wanted the program to be coupled with pricing changes—i.e., 
time-of-use (TOU) pricing (nine) or low off-peak rates (eight). 

4.2 Assessment of Charging Profiles 

The section consists of an assessment of participant charging behaviors during non-DR event 
periods.  

4.2.1 Key Findings 

• Peak charging occured between 5 p.m. and 9 p.m. on weekdays and the maximum 
peak charging observed was 19% (in 2019). An average of 16%-19% of EVSEs were 
simultaneously charging during this period from August 2019–February 2020. The 
percentage of EVSEs charging during these hours dropped to 8%-9% from March 2020–
September 2020 and increased to 11%-13% from October 2020–March 2021. The 
decreased number of EVs charging on average during evening hours led to fewer 
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potential participants in the two impact analysis periods that occurred during the 
pandemic. 

• Across all three analysis periods, the single weekday hour with the most energy 
consumed, on average, was 11 p.m.–12 a.m., primarily due to a concentration of 
scheduled charging sessions starting at 11 p.m. 

• 60% of all charging sessions were complete within 2 hours and 89% were 
complete within 4 hours. Longer event windows will likely have a negligible impact on 
the ability for vehicles to finish charging overnight. 

• 29% of customers used scheduled charging in some capacity from August 2019–
March 2021. The most frequent start time of scheduled charging sessions was 11 p.m. 
on weekdays.  

• Enrolled customers decreased their frequency of charging after February 2020, 
likely due to the COVID-19 pandemic. Of EVSEs, 50% had two or fewer charging 
sessions per week from March 2020 to September 2020, compared with 28% before 
March 2020. 

• Device power draw was not affected by changes in outdoor temperature. EVSEs 
that were located outside or in an unheated garage did not have any clear changes in 
power draw as outdoor temperature changed. 

4.2.2 Charging Profile Analysis Results 

Guidehouse’s experience with EVSE data has shown that a breadth of metrics can be helpful in 
characterizing charging behavior. For instance, understanding when charging sessions occur is 
relevant to Eversource in knowing how frequently customers are interacting and using their 
EVSE equipment and for understanding potential DR impacts. Guidehouse investigated the 
charging behavior of enrolled devices over several time periods. Each of these periods contains 
one impact analysis period and occurs before (first period) or during (second and third periods) 
the COVID-19 pandemic. While changes in charging behavior in the second and third periods 
are likely primarily due to the pandemic, there may also be seasonal effects that cannot be 
isolated. The number of EVSEs used in the assessment of charging profiles for each time 
period is shown in Table 4-1. 

Table 4-1. Enrolled EVSEs with Data by Charging Analysis Period 

Period Enrolled EVSEs with Data 

August 2019 – February 2020 112 

March 2020 – September 2020 193 

October 2020 – March 2021 287 

 

Figure 4-13 shows the percentage of EVSEs with a given average number of charging sessions 
per week. Across all three time periods, 42%-64% of all devices charged three or fewer times 
per week. A low frequency of charging makes it less likely that Eversource’s DR event windows 
will align with a given enrolled customer’s charging sessions. During March 2020–September 
2020, 50% of EVSEs had two or fewer charging sessions per week, compared with 28% pre-
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pandemic (before March 2020).23 The decrease in charging frequency resulted in fewer enrolled 
customers charging simultaneously and, in turn, lessened the potential impact of DR events. 

Figure 4-13. Average Number of Charging Sessions per Week 

 
Source: Guidehouse analysis of EVSE vendor data 

Figure 4-14 shows a plot of average weekday charger status. Looking across the entire 
evaluation period (August 2019–March 2021), peak charging occurred from 5 p.m. to 9 p.m. 
during the pre-pandemic August 2019–February 2020 period. During this time, 16%-19% of 
enrolled EVSEs, on average, were simultaneously charging. The percent of EVSEs charging 
during these hours dropped to 8%-9% from March 2020–September 2020 and then increased to 
11%-13% for October 2020 to March 2021. The decreased number of EVs charging on average 
during evening hours led to fewer potential participants in the two impact analysis periods that 
occurred during the pandemic (i.e., June 2020–September 2020 and October 2020–March 
2021). 

 
23 Also note that the pre-pandemic period includes winter while March-September 2020 does not.  
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Figure 4-14. Weekday Hourly Average Charger Status 

 
Source: Guidehouse analysis of EVSE vendor data 

Figure 4-15 shows approximately 60% of plug-in sessions actively charged the EV for less than 
2 hours, and 89% did so for less than 4 hours. This was relatively constant over the three 
analysis time periods. Out of sessions that actively charged for less than 2 hours, 63% of them 
were part of a plug-in session that lasted at least 4 hours, with the majority lasting more than 8 
hours. The longer plug-in times coupled with shorter charging times indicates that customers 
often leave their EVSE connected to the EV after charging completes. Due to the brevity of 
charging sessions, EVs are still likely to get a full charge after being throttled for an evening 
event. 
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Figure 4-15. Percent of Sessions by Charging Duration and Plugged-in Duration 

 
Note: Bars represent 0.25-hour increments.  

Source: Guidehouse analysis of EVSE vendor data 

Figure 4-16 shows the percent of energy consumed by hour on weekdays. All three periods had 
the most energy consumed during the 11 p.m.–12 a.m. window, primarily due to a concentration 
of scheduled charging sessions starting at 11 p.m. While a higher percentage of EVSEs are 
charging vehicles from 5 p.m.–9 p.m., the sessions are spread out during those hours and have 
less concentrated charging due to most sessions lasting under two hours. The concentration of 
charging sessions starting right at 11 p.m. results in a higher first hour energy consumption 
followed by sharp drops in subsequent hours as there are few vehicles beginning their charge. 

Charging sessions from August 2019 to February 2020 had higher energy consumption in the 
hours following common business hours, with nearly 20% of all energy consumed between 6 
p.m. and 8 p.m. The percentage of energy consumed between 6 p.m. and 8 p.m. in March 
2020–September 2020 and October 2020–March 2021 was approximately 15% of all daily 
energy consumed, with a larger percent of energy consumed during midday hours than during 
the August 2019–February 2020 period. 
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Figure 4-16. Percent of Energy Consumed by Hour on Weekdays 

 
Source: Guidehouse analysis of EVSE vendor data 

Approximately 29% of customers scheduled charging sessions in some capacity from August 
2019–March 2021. Figure 4-17 shows the percent of charging sessions started in each hour of 
weekdays and weekends and breaks out the sessions by session type. As Figure 4-16 
describes, customers that schedule weekday charging sessions primarily have them begin at 11 
p.m. One likely explanation for the 11 p.m. scheduled start time: EVSE vendor A (with the most 
enrolled EVSEs) had a default start time of 11 p.m. for users scheduling charging sessions in 
Eversource’s service territory. 

Figure 4-17. Percent of Charging Session Starts by Session Type 

 
Note: “n = “ represents the number of charging sessions.  
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Source: Guidehouse analysis of EVSE vendor data 

Table 4-2 displays monthly averages for several charging characteristics by analysis time period 
to track differences in charging behavior over time. The average power draw remained relatively 
constant over the three time periods, while charging duration and consumed energy increased 
slightly for the October 2020-March 2021 time period. The increases may reflect a combination 
of factors including changes in pandemic restrictions, increasing battery capacities, and/or 
seasonal driving patterns. One large change observed was the decrease in charging sessions 
per enrolled EVSE. From August 2019 to February 2020, there were 20.7 sessions per month. 
This decreased to 12.5 for March 2020–September 2020 and 15.9 for October 2020–March 
2021. 

Table 4-2. Average Monthly Charging Statistics 

Metric – Monthly Averages 
Aug19-
Feb20 

Mar20-
Sep20 

Oct20-
Mar21 

Aug19-
Mar21 

Charging Sessions * 1,444 1,617 3,276 2,086 

Enrolled EVSEs with Data * 70 128 206 134 

Charging Sessions per EVSE * 20.7 12.5 15.9 16.2 

Avg. Session Charging Duration (hours) * 2.2 2.2 2.4 2.3 

Avg. Session Consumed Energy (kWh) * 10.1 10.6 12.0 10.9 

Avg. Session Power Draw (kW) * 4.7 4.7 4.8 4.8 

Avg. Session Charging Duration by EVSE (hours) ** 2.5 2.7 2.9 2.7 

Avg. Session Consumed Energy by EVSE (kWh) ** 13.0 14.9 16.2 14.7 

Avg. Session Power Draw by EVSE (kW) ** 5.1 5.3 5.4 5.3 

* Averages were calculated by month, and then averaged again across all months in a given period. Session 
statistics are across all sessions in a given month, and are not first averaged by EVSE 

** Averages were calculated by month, and then averaged again across all months in a given period. Session 
statistics are averaged by EVSE prior to calculating a monthly average.  

Source: Guidehouse analysis of EVSE vendor data 

Similarly, Table 4-3 compares average daily charging characteristics by time period to track 
changes in charging behavior after February 2020 likely due to the COVID-19 pandemic. Due to 
the decreased number of charging sessions after February 2020, the average daily max 
percentage of EVSEs charging was only 9% from March 2020–September 2020. This is less 
than half the 19% observed from August 2019–February 2020. The average daily max power 
draw was similar for the August 2019–February 2020 and March 2020–September 2020 periods 
(62.9 kW versus 66.9 kW), even though there were more EVSEs enrolled during the latter. The 
daily maximum power draw increased to 139.2 kW during the October 2020–March 2021 
period, primarily due to increased enrollment.   

Table 4-3. Average Daily Charging Characteristics 

Metric 
Aug19-
Feb20 

Mar20-
Sep20 

Oct20-
Mar21 

Aug19-
Mar21 

Avg. Daily Total Consumed Energy (kWh) 488 588 1,360 787 
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Avg. Daily Max Power Draw (kW) 62.9 66.9 139.2 87.4 

Max Power Draw (kW) 144.8 153.7 250.0 250.0 

Avg. Daily Max % EVSEs Charging 19% 9% 12% 13% 

Avg. Daily Max % EVSEs Plugged-in 48% 33% 42% 41% 

Note: Max and total values were calculated per day, and then averaged across all days in the given period.  

Source: Guidehouse analysis of EVSE vendor data 

Guidehouse also analyzed the hourly average power draw of enrolled EVSEs across time 
periods to understand when the average power draw per EVSE peaked (Figure 4-18). From 
August 2019 to February 2020, the average power draw per EVSE on all non-event days 
(including weekends) peaked at 0.62 kW from 8 p.m.–9 p.m. During the same hour, average 
power peaked at 0.32 kW from March 2020–September 2020 and 0.47 kW from October 2020–
March 2021. This drop in peak average power draw is a result of the changes noted in Table 
4-3, as it follows the sharp decline observed in the number of charging sessions per EVSE and 
average daily max percentage of EVSEs charging.  

Figure 4-18. Hourly EVSE Average Power Draw on Non-Event Days 

 
Source: Guidehouse analysis of EVSE vendor data 

Guidehouse compared power draws of enrolled EVSEs at various temperatures in order to 
investigate how changes in weather may affect rates of charging. Figure 4-19 shows the 
relationship between a device’s change in power draw (measured as percent difference from 
the EVSE’s median power draw) and outdoor air temperature. This plot only includes survey 
respondents that stated their EVSE was located in an unheated garage or outside, as those 
EVSEs could be more susceptible to changes in outdoor temperature. Based on the plot below, 
there is no evidence that power draw is impacted by outdoor air temperature.  
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Figure 4-19. Changes in Power Draw by Outdoor Temperature 

 
Source: Guidehouse analysis of EVSE vendor data and weather data 

4.3 Assessment of Event Participation  

To characterize EVSE-level participation in DR events, Guidehouse analyzed EVSE 
participation data from each event. Guidehouse categorized all enrolled EVSEs by event into 
one of five participation status categories. Enrolled customers may be flagged as non-
participants for several possible reasons: technical issues, because they were unplugged for the 
entire event (“Unplugged”), or because they were plugged-in but no charging occurred over the 
event period (“Not Charging”). Full participants, those that curtailed for the entire event or 
finished charging during the event, are distinguished from partial participants who plugged-in 
late or early.  

The categories are outlined below: 

• Full Participant: EVSE was occupied and charging at the start of the event and was not 
used during the event  

• Partial Participant: EVSE was occupied and charging at the start of the event but then 
unplugged during the event, or EVSE was plugged-in after event started. 

• Not Charging: EVSE was not charging at the start of and throughout the event. 

• Unplugged: EVSE was not occupied at that start of and throughout the event. 
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• Technical Issue or Opt-Out: EVSE did not participate due to connectivity, failure to 
receive DR signal, or participant chosing to opt-out of event and charge normally.24 

4.3.1 Key Findings 

• In all periods and for all events, most devices were unplugged during the event 
and did not participate. In all periods, less than 30% of devices on average were fully 
or partially participating. Participation was lowest in the June–September 2020 impact 
analysis period, where only 4% of devices on average fully participated compared to 
18% in the August–October 2019 impact analysis period and 11% in the October 2020–
March 2021 impact analysis period.  

• Events did not prevent participants from reaching a full state of charge. On non-
event weekdays, devices fully charged in slightly over 85% of sessions, compared to 
85% of sessions on event days. 

4.3.2 Event Participation Results 

Figure 4-20 represents the average participation across the three impact analysis periods for 
the demonstration.  

Low participation in the June 2020–September 2020 impact analysis period was likely due to 
the COVID-19 pandemic and the associated reduction in charging overall and decreased 
likelihood that devices would be plugged in during event periods. Although full and partial 
participation increased between the June 2020–September 2020 impact analysis period (4% full 
and 11% full and partial combined) and the October 2020–March 2021 impact analysis period 
(11% full and 19% full and partial combined), participation had not returned to August 2019–
October 2019 levels (18% full and 30% full and partial combined).  

Event participation within each impact analysis period was consistent. The widest range of 
participation occurred in the August 2019–October 2019 season (18%-31%, across the three 
events). In the June 2020–September 2020 season, event participation ranged from 9%-13% 
(across the five events). Similarly, in the October 2020–March 2021 season, participation 
ranged from 18%-20% (across the four events).  

There were differences in event participation between seasons; however, it is more difficult 
assign causality as events were called at different hours (as early as 4 p.m.-7 p.m. and as late 
as 8 p.m.-11 p.m.), different days of the week, and lasted for differing amounts of time (either 2 
hours or 3 hours). In addition, the different impact analysis periods had different non-event day 
charging behavior. For example, in the more recent impact analysis periods (June 2020–
September 2020 and October 2020–March 2021), fewer devices were charging on average 
during peak hours, which meant it was less likely they would be plugged in when an event 
occurred.  

 
24 From the data, Guidehouse was not able to distinguish opt-outs from EVSEs with technical issues. 
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Figure 4-20. Participation Status by Impact Analysis Period 

 
Note: “n = “ represents the number of participation statuses across all events.  

Source: Guidehouse analysis of EVSE vendor data 

As Figure 4-20 shows, events had almost no impact on charging completion. On non-event 
weekdays, devices fully charged in 87% of sessions, compared to 86% of sessions on event 
days. Most participants surveyed indicated the event had no effect on their charging and driving 
behavior.  
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Figure 4-21. Event Impact on Weekday Charging Completion – August 2019–March 2021 

 
Note: “n = “ represents the number of charging sessions. Sessions were only included if charging occurred during 
typical event hours: 4-11 p.m. 

Source: Guidehouse analysis of EVSE vendor data 

4.4 Impact Analysis 

This section summarizes key findings related to the impact analysis conducted for this 
evaluation. Guidehouse assessed impacts and summarized them for the three impact analysis 
periods, which aligned with periods of time when Eversource may have called events.25 The 
impact analysis periods were August 2019–October 2019, June 2020–September 2020, and 
October 2020–March 2021. 

Table 4-4. Event Characteristics by Impact Analysis Period 

 
August 2019 – 
October 2019 

June 2020 – 
September 2020 

October 2020 – 
March 2021 

Unique Devices Considered 
in Impact Analysis 

60 175 255 

Event Timing 
7 p.m.-10 p.m. or 
8 p.m.-11 p.m. 

4 p.m.-7 p.m. or  
5 p.m.-7 p.m. 

5 p.m.-7 p.m. or  
6 p.m.-8 p.m. 

Event Day-of-Week M, T, Th Mx4, Th F, M, Tx2 

Note: Device count represents the number of devices that had sufficient charging data to evaluate results for at least 
one event within the season.   

Source: Guidehouse  

 
25 As well as the time periods from which Guidehouse drew for establishing non-event day baselines for the impact 
analysis. 
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4.4.1 Key Findings 

• Variety in event timing and participation makes it difficult to isolate factors 
contributing to differences in impacts between impact analysis periods. As Table 
4-4 shows, events were called at different hours, different days of the week, and lasted 
for differing amounts of time. In addition, there were changes in max observed power 
draw of participants, non-event day charging behavior, and participation rates during 
events.  

• Period-average demand impacts for all devices ranged from 0.11 kW to 0.26 kW 
across the three analysis periods.26 The average engineering approach impacts by 
impact analysis period were 0.26 kW for August 2019–October 2019, 0.11 kW  for June 
2020–September 2020, and 0.25 kW for October 2020–March 2021.  

• Demand impacts were low during the June 2020–September 2020 impact analysis 
period due to low participation rates.  

• Period-average demand impacts for participating devices ranged from 0.92 kW to 
1.38 kW. The average engineering approach impacts by impact analysis period for 
participating devices only were 0.92 kW for August 2019–October 2019, 0.99 kW for 
June 2020–September 2020, and 1.38 kW for October 2020–March 2021.  

• Average impacts among participating devices were highest in the most recent 
impact analysis period (October 2020–March 2021). This was in part due to higher 
maximum observed power draw in the population. The earliest impact analysis period 
had no participating EVSEs with maximum observed power draw greater than 8 kW, 
whereas the most recent had five devices.  

• If peak charging returns to pre-pandemic level where an average of 19% of users 
simultaneously charged during peaks, the potential curtailable load (based on 
devices enrolled as of March 2021) could be approximately 386 kW for weekday 
evening events.  If peak charging does not reach or exceeds the pre-pandemic level of 
19% of EVSEs charging simultaneously, the potential curtailable load could be 
approximately 305 kW at 15% or 508 kW at 25%. 

4.4.2 Impact Results 

Figure 4-22 shows an example baseline for the March 15, 2021 event. Guidehouse calculated 
demand impacts by comparing the actual charging during the event to a calculated engineering 
baseline and to a modeled within-subject regression baseline. In Figure 4-22, hour ending 18 to 
hour ending 20 are shaded to represent the event period  

 
26 Impacts calculated with the engineering method are highlighted in the key findings section because they are 
unaffected by non-event day charging, which changed across impact analysis periods due to the COVID-19 
pandemic. 
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Figure 4-22. Example Baseline for March 15, 2021 Event 

 
Source: Guidehouse analysis of EVSE vendor data 

Figure 4-23 shows the average kW impact per enrolled device by evaluation period. For all 
impact analysis periods, average demand impacts were similar between engineering and within 
subject approaches. Impacts were highest in the August 2019–October 2019 impact analysis 
period at 0.24 kW–0.26 kW per device and lowest in the June 2020–September 2020 impact 
analysis period at 0.11 kW–0.13 kW per device. The October 2020–March 2021 impacts were 
similar to the August 2019–October 2019 impacts at 0.23 kW-0.25 kW per device.  
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Figure 4-23. Average kW Impact per Device by Impact Analysis Period 

 
Source: Guidehouse analysis of EVSE vendor data 

Table 4-5 shows the demand impacts per device by event. The event with the highest impacts 
in the engineering (0.32 kW) and within-subject approaches (0.40 kW) was called on October 
17, 2019 from 7 p.m. to 10 p.m. This event had similar participation to the event called on 
August 19, 2021 and has similar engineering impacts. The August 19, 2021 event's within-
subject impacts were impacted negatively by the number of devices and availability of non-
event day data.  

Though differences in event timing make it difficult to compare impacts directly, the March 23, 
2021 and March 30, 2021 events were both called on Tuesdays in March 2021 from 6 p.m. to 8 
p.m. The events also had similar participation (19% in the March 23, 2021 event compared to 
18% in the March 30, 2021 event). Differences may be partially attributed to an anomaly in the 
March 23, 2021 event where it appeared that 8-10 devices curtailed approximately 15 minutes 
after the start of the event. The events also had differing levels of participation among EVs with 
high observed power draw (those that can charge at a rate greater than 8 kW). 

Table 4-5. Demand Impacts per Device by Event 

Impact 
Analysis 
Period 

Event Date 
Day of 
Week 

Event 
Start 
Time 

Event End 
Time 

Engineering 
Impact (kW) 

Within-
Subject 
Impact 
(kW) 

Devices 
with 

Sufficient 
Data 

August 
2019–

October 
2019 

8/19/2019 Monday 8:00 p.m. 11:00 p.m. 0.31 <0.01 29 

10/8/2019 Tuesday 7:00 p.m. 10:00 p.m. 0.15 0.32 59 

10/17/2019 Thursday 7:00 p.m. 10:00 p.m. 0.32 0.40 60 

June 
2020–

7/9/2020 Thursday 5:00 p.m. 7:00 p.m. 0.10 0.17 163 

7/20/2020 Monday 4:00 p.m. 7:00 p.m. 0.12 0.12 165 

7/27/2020 Monday 4:00 p.m. 7:00 p.m. 0.09 0.11 167 
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Impact 
Analysis 
Period 

Event Date 
Day of 
Week 

Event 
Start 
Time 

Event End 
Time 

Engineering 
Impact (kW) 

Within-
Subject 
Impact 
(kW) 

Devices 
with 

Sufficient 
Data 

September 
2020 

8/3/2020 Monday 5:00 p.m. 7:00 p.m. 0.12 0.12 163 

8/24/2020 Monday 4:00 p.m. 7:00 p.m. 0.11 0.12 168 

October 
2020–
March 
2021 

1/29/2021 Friday 5:00 p.m. 7:00 p.m. 0.32 0.25 246 

3/15/2021 Monday 6:00 p.m. 8:00 p.m. 0.29 0.21 244 

3/23/2021 Tuesday 6:00 p.m. 8:00 p.m. 0.19 0.27 244 

3/30/2021 Tuesday 6:00 p.m. 8:00 p.m. 0.21 0.21 244 

Note: For a device to be included in the impact calculation, it must have had sufficient data to be included in the 
within-subject regression model, meaning that it must have had charging data on at least one event day and must 
have had charging data in at least 2 months of the evaluation period.   

Source: Guidehouse analysis of EVSE vendor data 

Figure 4-24 shows the average demand impacts for devices that were fully or partially 
participating in the events compared to the average impact for all devices. The most recent 
impact evaluation period had much higher impacts for participating devices at 1.38 kW 
compared to 0.92 kW and 0.99 kW in the first and second impact analysis periods, respectively. 
Impacts of participating devices by event are detailed in Appendix E. 

Figure 4-24. Average kW Impact per Device for Participating Devices 

 
Source: Guidehouse analysis of EVSE vendor data 

This increase in average impacts is at least partly due to an increase in enrolled EVs with 
maximum observed power draw  of 8 kW or greater. Figure 4-25 shows the share of kW impacts 
estimated with the engineering approach for participating devices by their observed maximum 
power draw. In the October 2020–March 2021 impact analysis period, devices with maximum 
observed power draw greater than 8 kW made up 8% of the participating devices, but 18% of 
the impacts. 
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Figure 4-25. Contribution to Demand Impacts by Observed Power Draw 

 
Source: Guidehouse analysis of EVSE vendor data 

The proportion of EVSEs with maximum observed power draw greater than 8 kW has increased 
from each impact analysis period to the next. Table 4-6 shows the percent of EVSEs by 
observed power draw in a given impact analysis period. 15.3% of EVSEs included in the impact 
estimates for October 2020–March 2021 had an observed power draw exceeding 8 kW, 
compared to 5.8% in June 2020–September 2020 and 0% in August 2019–October 2019. While 
Guidehouse does not have vehicle characterization data for charging sessions, the higher 
power draws are likely from BEVs with higher battery capacities and acceptance rates. If 
acceptance rates of BEVs continue to trend upward, potential impacts may also increase. The 
percent of EVSEs with an observed power draw of 5 kW or less, which is predominantly 
associated with PHEVs, stayed relatively constant across the three analysis periods (26.0-
28.3%). 

Table 4-6. Percent of EVSEs by Observed Power Draw per Impact Analysis Period 

Max Observed 
Power Draw 

August 2019 – 
October 2019 

June 2020 – 
September 2020 

October 2020 – 
March 2021 

5 kW or Less 28.3% 26.0% 27.8% 

5 kW to 8 kW 71.7% 68.2% 56.9% 

8 kW or Greater 0.0%  5.8% 15.3% 

Note: Devices were only included in a period if they were enrolled on at least one event day and had 
sufficient data to be included in the impact analysis..  

Source: Guidehouse analysis of EVSE vendor data 

Eversource’s EVSE DLC demonstration has continued to scale since the initial launch in August 
2019 and has increased the resulting potential curtailable load.  Curtailable load was calculated 
for each EVSE as its maximum observed power draw minus 1.8 kW, as the events throttle the 
EVSE’s charging to Level 1 rates. For enrolled customers that did not have data, Guidehouse 
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used the average curtailable load of customers with data. As of March 31, 2021, the theoretical 
curtailable load of all enrolled devices reached 2,033 kW, up from the 242 kW on September 1, 
2019. However, as highlighted in the assessment of charging profiles section, the maximum 
number of enrolled EVSEs that were simultaneously charging on weekdays only averaged 19%. 
Based on this average percent of EVSEs charging (if peak charging returns to pre-pandemic 
level), the potential curtailable load could be approximately 386 kW for weekday evening 
events. If peak charging does not reach or exceeds the pre-pandemic level of 19% of EVSEs 
charging simultaneously, the potential curtailable load could be approximately 305 kW at 15% or 
508 kW at 25%. 

4.5 Assessment of Simulated Events  

4.5.1 Key Findings 

• Theoretical event impacts decrease after February 2020 because of changes in 
charging behavior, assumed to be due primarily to the COVID-19 pandemic. 
Months with data before and during the pandemic had an average 32% decrease of 
theoretical impacts year-over-year for events simulated from 5 p.m.–7 p.m.  

4.5.2 Simulated Impact Results 

The three impact analysis periods detailed in Section 4.4 occurred from August 2019 through 
March 2021, during which time there were large changes in charging behavior that were likely 
due in large part to the COVID-19 pandemic. However, the impacts of these changes could not 
be isolated for the twelve demand response events because they had different characteristics 
such as day of week, event start time, and event duration. In order to quantify the effect of 
changes in charging behavior on event impacts, Guidehouse simulated hypothetical events on 
non-event days and estimated average potential impacts using the engineering method. 

Guidehouse simulated “events” for all non-event, non-holiday weekdays and impacts per 
enrolled EVSE were averaged for each month. All EVSEs that were charging during the 
simulated event window of 5 p.m.–7 p.m. were assumed to curtail to 1.8 kW (the Level 1 
charging rate) and continue charging at that rate until one of three things occurred: the event 
ended, the EVSE consumed the same total amount of energy as the real session, or the EVSE 
was unplugged. 

Figure 4-26 displays the average monthly theoretical impacts calculated using the methodology 
outlined above. The potential impacts began to decline in March 2020 and bottomed out in April 
2020 at an average theoretical impact of 0.10 kW per enrolled device. Average theoretical 
impacts per EVSE increased after August 2020 and reached 0.29 kW in December 2020, which 
is still 13% lower than the theoretical impacts estimated for December 2019 (0.33 kW). While 
the differences in charging behavior are largely assumed to be due to the pandemic, the effect 
of the pandemic on theoretical impacts over time cannot be entirely isolated from all other 
factors, such as customers purchasing EVs with higher acceptance rates in more recent 
months. Also, these theoretical impacts cannot be directly compared to those of the real events, 
as some customers’ charging behavior may have been affected by the day-ahead or day-of 
notice sent for real events. 
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Figure 4-26. Theoretical Event Impacts per Device by Month (Simulated Event Window of 
5-7 p.m.) 

 
Note: Numbers in parantheses represent the average number of enrolled EVSEs with telemetry data.  

Source: Guidehouse analysis of EVSE vendor data 

Guidehouse calculated the percent decrease between theoretical impacts shown in Figure 4-26 
for the months with data before and during the pandemic to directly compare changes by month. 
The months included in this comparison are months from August 2019 to February 2020 and 
August 2020 to February 2021. The percent decrease of potential impacts from each month’s 
first occurrence in 2019-2020 to its second occurrence in 2020-2021 averaged 32% and ranged 
from 13-53%.  

4.6 Literature Review 

This section summarizes key findings related to Guidehouse’s literature review for this 
evaluation. Guidehouse developed an interim memorandum summarizing the results of the 
2019 process evaluation, which included secondary research of managed charging programs 
administered by other utilities.27 This section describes Guidehouse’s interviews with managed 
charging program managers in December 2020 and January 2021. 

Table 4-7 shows that all but one of the managed charging programs described in this section 
are active/ongoing programs (as of January 2021). The only interview that related to a pilot that 
was no longer running was that with Potomac Electric Power Company (Pepco).   

 
27 2019 Electric Vehicle Supply Equipment Direct Load Control Demonstration – Process Evaluation Findings, July 6, 
2020. https://ma-eeac.org/wp-content/uploads/2019-Eversource-EVSE-DLC-Process-Evaluation-Memo-2020-07-06-
FOR-PUBLICATION.pdf 
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Table 4-7. Managed Charging Program Manager Interviews 

Utility State Year(s) Program Description 
Approximate 
Program Size 

Austin Energy TX 2017-Present 
Residential EVSE rebate 
and EV TOU 

100 

Potomac Electric 
Power 
Company (Pepco)  

MD 2014-2016 
Residential managed 
charging programs 
(EVSE DR and TOU) 

100 

(35 customers 
with smart 
EVSEs) 

Green Mountain 
Power (GMP) 

VT 2018-Present 
Residential EVSE DR 
program 

400 

Massachusetts 
Municipal Wholesale 
Electric Company 
(MMWEC) 

MA 2017-Present 
Residential EVSE DR 
program 

100 

Pacific Gas & Electric 
Company (PG&E) 

CA 2020-Present 
Multi-unit dwelling (MUD) 
and Workplace Charge 
Network program 

200 

(35 enrolled in DR 
portion) 

Source: Guidehouse 

4.6.1 Key Findings 

• Utilities across the US are experimenting with a variety of managed charging solutions 
(including direct load control and pricing-based solutions) for electric vehicles to achieve 
goals for peak load reduction or load shifting. No single program design or 
technology platform has been identified as the model that will ultimately become 
the industry favorite. 

• Of the five utilities interviewed, several offer customers a choice between TOU and 
active managed charging program channels for EV load reduction efforts.  

• The interviewed utilities take different approaches to vendor partnerships, with no 
clear winner. Equipment choice is influenced by existing systems/platforms at each 
utility. Submetering EV load allows integration into existing billing systems, charging data 
collection, EVSE performance validation, and customer education. 

• All of the utilities mentioned the importance of supporting and educating customers to 
the program’s success. 

• The early managed charging pilots and programs administered by the five interviewed 
utilities have shown potential and achievement of their load reduction goals, but 
challenges related to equipment connectivity need to be addressed before these 
programs can achieve the scale and dispatchability that utilities may ultimately 
want. 

• Many utilities are planning for, or are deploying, managed charging-capable 
infrastructure with the intent of offering future DR programs. 
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4.6.2 Literature Review Results 

Findings from the interviews conducted with program managers of five managed EV charging 
programs across the country are broken out into the following topics: program logistics, best 
practices/lessons learned, program feedback and impacts, and future outlook. 

4.6.2.1 Program Logistics 

In terms of program offerings, several utilities offer customers a choice between TOU and active 
managed charging program channels for EV DR participation. Peak load reduction and 
renewables absorption are some of the primary use cases for managed charging programs 
among the utilities interviewed.   

Table 4-8. Program Options and Use Cases 

Utility Program Options Managed Charging Use Case 

Austin Energy 

1. Subscription (flat rate) TOU with on-
peak price adder 

2. EVSE rebate with 3-year agreement to 
participate in future managed charging 

Peak reduction, absorption of 
renewables. 

Pepco (prior pilot) 

1. Whole-Home TOU 

2. EV-only TOU, with curtailment events 
of 80% reduction in charging kW 

Peak reduction, combine EV 
DR with capacity from other 
DLC technologies for PJM*. 

GMP 

1. TOU 

2. Flat rate for unlimited charging with 
agreement to participate in managed 
charging with 100% curtailment (critical 
peak pricing for opt-outs) 

Scheduled around 
monthly/annual peak 
transmission events. 

Considering optimizing on 
wholesale pricing. 

MMWEC 
Daily active curtailment to 1.25 kW (3-year 
commitment) 

Peak reduction. 

PG&E 
Day-ahead TOU with optional enrollment in 
active managed charging pilot 

Day-ahead load management 
and absorption of renewables. 

PJM = regional transmission organization  (RTO) that coordinates the movement of wholesale electricity in all or parts 
of 13 states and the District of Columbia. 

Source: Interviews with managed charging program managers that took place in December 2020 and January 2021. 

 

The interviewed utilities take different approaches to vendor partnerships, with no clear winner. 
Equipment choice is influenced by existing systems/platforms at each utility. Submetering EV 
load allows integration into existing billing systems, charging data collection, EVSE performance 
validation, customer education. 
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Table 4-9. Equipment and Vendors Leveraged 

Utility Equipment Vendor Model 

Austin Energy 
EVSE plus 
second meter 

• TOU - Utility submeter allows customer to install any 
L2. 

• EVSE Rebate – tiered incentive for Wi-Fi vs non-
connected charger. 

• No EVSE vendor, just installation partners. 

Pepco (prior pilot) 
EVSE plus 
second meter 

Single vendor as aggregator for multiple EVSE. 

GMP EVSE only 
EVSE must be compatible with Virtual Peaker DRMS (2 
vendors currently). 

MMWEC EVSE only 

• Single vendor 

• Considering future integration with Virtual Peaker to 
allow multiple vendors and coordination with other DLC 
technologies. 

PG&E EVSE only 
• Multiple EVSE vendors, must be compliant with 

OpenADR 2.0.  

• Different approaches to communicating with site host. 

Source: Interviews with managed EV charging program managers that took place in December 2020 and January 
2021. 

The interviewed utilities also take different approaches to event control. Several utilities send 
event notification 24 hours in advance. 

Table 4-10. Event Control 

Utility Control Event Timing 

Austin Energy N/A N/A 

Pepco (prior pilot) 

• Pepco has some control by requiring 
OCPP* compliant devices.  

• Events scheduled 24hours in advance 
with opt-out via button on EVSE or online 
portal. 

Most events were called 
between 4 p.m. and 6 p.m., but 
some from 2 p.m. to 6 p.m. 

GMP 
• GMP schedules events using Virtual 

Peaker, alongside other DLC resources.  

• 24-hour notification via text/email. 

4-hour events targeted at peak 
transmission events. 

MMWEC 

• MMWEC staff uses an EV service 
provider (EVSP) network to schedule 
daily events (same staff that schedule 
other DLC program events).  

• No notification because of daily events. 

Events are called on every non-
holiday weekday from 5 p.m. to 
9 p.m. 

PG&E 

PG&E sends day-ahead price signal to 
EVSPs, EVSPs communicate with site hosts 
24 hours in advance (curtailment notice 
pushed). 

N/A 

*Note: OCPP = Open Charge Point Protocol. 
Source: Interviews with managed charging program managers that took place in December 2020 and January 2021. 
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4.6.2.2 Best Practices/Lessons Learned 

All of the utilities mentioned the importance of supporting and educating customers to the 
success of the program. Table 4-11 includes these takeaways. 

Table 4-11. Best Practices and Lessons Learned 

Utility Key Takeaway Description 

Austin Energy 
Focus on 
communication 

• Develop a network of qualified charging station 
installers (maintain for future program expansion). 

• Foster good communication with installers and 
customers to reduce confusion down the line. 

Pepco (prior pilot) 
Focus on 
customer 
feedback 

• Educate customers about the peak period, when they 
should aim to charge their EVs, and the value of EVs in 
the context of DR. 

• Pepco created a customer advisory council early on in 
their DR programs which helped engage customers. 

• Expand your field of vision into associated policy 
issues and think through possible side effects when 
creating a program (interaction with solar stakeholders 
will occur for any TOU program). 

GMP 
Be prepared to 
support 
customers 

• Technical issues will often require utility support and 
may become time intensive. GMP has used a call 
center in the past to provide customer support.  

MMWEC 
Make enrollment 
and participation 
clear and easy 

• Simplify the enrollment process and participation 
experience and be clear about program requirements. 

• Be available to answer customer questions, particularly 
about enrollment and setting up their charger. MMWEC 
developed a set of documents to walk customers 
through the enrollment and installation processes. 

PG&E 
Focus on user 
experience 

• Explain the program and its benefits in simple and 
clear terms. 

• Focus on user experience to make it conducive to 
changing customer behavior (minimally invasive). 

• TOU rates are likely the best and easiest way to 
control charging behavior and encourage customer 
engagement. A clear price signal provides stability and 
clarity to the customer. 

Source: Interviews with managed charging program managers that took place in December 2020 and January 2021. 

The most common technical challenge cited by the utilities interviewed was issues with device 
connectivity. Table 4-12 notes other challenges. 
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Table 4-12. Greatest Challenges  

Utility Key Takeaway Description 

Austin Energy 
Communication 
issues 

• Found there was lot of early confusion and disconnect 
between utility, EVSE installers, and customers. 
Engaging with EVSE installers has been a worthwhile 
investment. 

Pepco (prior pilot) 

Connectivity 
issues and 
significant data 
loss 

• Faced technical difficulties with their meters and lost a 
lot of data due to connectivity issues (experimented 
with Wi-Fi, cellular, Zigbee). 

• Noted that some locations have less coverage, so 
meters would randomly disconnect, or data would not 
load properly to the Cloud.  

GMP Connection issues 

• Did not experience many technical issues during 
events due to 24-hour advanced event scheduling, but 
they did experience Wi-Fi connection issues frequently 
(billing is trued up during next billing cycle after EVSE 
reconnects). 

• The larger issue is the amount of time used to help 
customers reconnect. 

MMWEC Connection issues 

• Has encountered glitches in customer internet where 
connection to charging equipment was lost. This has 
sometimes required the customer to reenroll their 
charger on the network which requires utility 
assistance. 

PG&E 
Enrollment 
challenges  

• Had a difficult time getting customers to understand the 
program and enroll (hesitation by MUD and workplace 
site hosts to engage with complex program 
dashboard).   

• Scheduling events 24-hour in advance helps mitigate 
technical issues during event.  

Source: Interviews with managed EV charging program managers that took place in December 2020 and January 
2021. 

4.6.2.3 Program Feedback and Impacts 

All of the utilities were able to achieve their load reduction goals. 

Table 4-13. Participant Feedback and Impacts  

Utility Feedback/Impact 

Austin Energy 

• Successfully reduced peak load 

• 99% of customers complied with the off-peak charging schedule 

• Customers have been satisfied with the program and there is now a 
waitlist of over 600 customers 
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Utility Feedback/Impact 

Pepco (prior pilot) 

• Successfully reduced peak load  

• Most customers did not plug in during peak times regardless of 
events 

• Over 90% of customers saved money on charging through the 
program 

• Customers responded very positively and liked having a second bill 
for EV charging so they could see how much money they were saving 

GMP 

• Successfully reduced load around monthly/annual peak transmission 
events 

• Only had a 2% event opt-out rate 

• Very few customers on the non-managed TOU rate charged during 
peak periods 

• Curtailment impacts have generally not exceeded 1.4 kW per 
charger, and usually about 1.0 kW per charger 

MMWEC 
• Successfully reduced peak load with daily events 

• Customers have been satisfied with the program 

PG&E • Unable to evaluate program impacts yet due to the significant impacts 
of COVID-19 

Source: Interviews with managed charging program managers that took place in December 2020 and January 2021. 

4.6.2.4 Future Outlook 

Utility planning is driven by market conditions, regulatory direction, and early learnings from 
managed charging programs. 
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Table 4-14. EV Managing Charging Interviews - Future Outlook   

Themes Future Plans 

Leveraging Early 
Program Experience 

Pepco was an early utility to experiment with active managed charging and 
is rolling out a new and expanded program. Curtailment will be managed in-
house using OCPP-compliant EVSE, with ability for full curtailment and 
throttling to percentage of charger kW. 

Austin Energy is using submeter data from current subscription program to 
assess charging baseline and inform future managed charging solutions. 

Systems Integration 
and Control 

Pepco is comparing EVSE data with submeter data to assess suitability of 
EVSE for billing.  

MMWEC considering use of virtual peaker to manage EV load along with 
other DLC devices (GMP is already using virtual peaker for EV and other 
technologies). 

PG&E relies heavily on EVSPs for customer interaction (enables different 
business models). 

Workplace and MUD Many of PG&E’s EV customers are already on residential EV rate, and 
current pilot is about optimizing workplace/multi-unit dwelling (MUD) 
charging. 

Austin Energy has designed the EVSE rebate program to enable future 
workplace managed charging and may engage with corporate sustainability 
staff from participants of rebate program.  

GMP is pursuing workplace charging programs but will not include managed 
charging component because timing does not align with system needs (e.g., 
aligns with solar production). 

Altering Rates via 
Behavior vs. Active 
Management 

Many utilities are deciding whether TOU rate design is sufficient or whether 
active curtailment yields better results.  

Navigating regulatory landscape may determine program direction (e.g., 
stakeholder intervention may differ between TOU and active curtailment 
programs). 

Consider alternative program pathways – Pepco received U.S. Department 
of Energy grant to experiment with public/workplace managed charging 
outside of programs approved by regulators. 

Source: Interviews with managed charging program managers that took place in December 2020 and January 2021. 
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5. Findings and Considerations 

Key findings from each research activity, along with key considerations for the program, are 
summarized in the tables below.  

Table 5-1. Key Findings – Customer Experience Research 

Research 
Category 

Findings 

Participant EV 
Characteristics 

• The number of respondents with only EVs for their household 
increased steadily between the 2019 post-summer and 2021 post-winter 
surveys. 

• For all three surveys, a greater share of respondents had BEVs than 
PHEVs. 

• Respondents’ BEVs skew newer than respondents’ PHEVs 
suggesting a trend towards purchase of BEVs. BEVs generally have 
higher battery capacities than PHEVs. Additionally, newer EVs tend to 
have higher battery capacities than older ones. 

Motivations and 
Enrollment 

• Helping the environment was the most commonly cited as the primary 
motivator to purchase an EV, while program incentives was most 
commonly cited as the top reason for enrolling in the program. 88 of 
150 respondents (59%) who had purchased a new charger around the 
time of enrolling in the program became aware of the program before 
purchasing the new charger. Of the respondents who became aware of 
the program prior to purchasing a new charger, 84% reported being at 
least partially influenced by the program to buy the new charger. 

• Over half of respondents who purchased a new charger did not have a 
charger at home prior to enrolling in the program, likely due to having 
recently purchased their EV. Another one-third replaced a Level 1 
charger.  

• The vast majority of respondents were satisfied with the enrollment 
process. 

Driving and 
Charging 
Behavior 

• Large changes in 2020 also correlated with how respondents used 
their EVs on weekdays. Those who used their EV on a regular schedule 
(e.g., work commuting) during summer months declined from 
approximately 80% to 40% between the 2019 post-summer and 2020 
post-summer surveys. The COVID-19 pandemic is likely a major 
contributor to this EV usage change. 

• About half of respondents reported connecting their EV to a charger 
whenever it is not in use. Twenty per cent (20%) of respondents 
indicated they only connect when the battery is low, and another 15% 
generally have it connected overnight. 

• Consistent across surveys, the most common times for respondents to 
have their EVs connected to chargers was on weekdays between 6 
p.m. and 6 a.m. 

• Two-thirds of respondents let their EV fully charge every time it is 
connected to their home charging station, and 20% reported using 
scheduled charging through an app. Common scheduled start times 
ranged from 9 p.m.–1 p.m. on weekdays.   



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page 54 
 

 

• One-quarter of respondents to the 2021 post-winter survey indicated that 
the program influenced their charging schedule, with some choosing 
to charge during off-peak hours on a regular basis to align with program 
goals.  

• It is likely that COVID-19 impacted respondents’ use of workplace 
charging. During the 2019 post-summer survey, 19% of those who had 
access to workplace charging reported never using it, while this increased 
to 52% in the 2020 post-summer survey, as more respondents worked 
remotely.  

Event and 
Overall Program 
Experience 

• Nearly all of respondents who recalled at least one event said the events 
had no impact on their charging or driving behavior. Only three 2021 
post-winter survey respondents recalled opting-out or overriding an 
event. 

• Satisfaction with the program is very high, with 96% of respondents 
reporting that they are likely to continue participating in the future. 

Source: Guidehouse 

Table 5-2. Key Findings – Assessment of Charging Profiles 

Research 
Category 

Findings 

Non-Event Day 
Charging 
Behavior 

• Peak charging occurs between 5 p.m. and 9 p.m. on weekdays. An 
average of 16%-19% of EVSEs were simultaneously charging during this 
period from August 2019–February 2020. The percentage of EVSEs 
charging during these hours dropped to 8%-9% from March 2020–
September 2020 and climbed back to 11%-13% from October 2020–March 
2021. The decreased number of EVs charging on average during evening 
hours led to fewer potential participants in the two impact analysis periods 
that occurred during the pandemic. 

• Across all three analysis periods, the single weekday hour with the most 
energy consumed, on average, was 11 p.m.–12 a.m., primarily due to a 
concentration of scheduled charging sessions starting at 11 p.m. One likely 
explanation for the 11 p.m. scheduled start time: EVSE vendor A (with the 
most enrolled EVSEs) had a default start time of 11 p.m. for users 
scheduling charging sessions in Eversource’s service territory. 29% of 
customers used scheduled charging in some capacity from August 
2019–March 2021.  

• Charging was complete for 60% of charging sessions within 2 hours 
and 89% were complete within 4 hours. This translates to the finding that 
longer event windows will likely have a negligible impact on the ability for 
vehicles to finish charging overnight. 

• Enrolled customers decreased their frequency of charging after 
February 2020, likely largely due to the COVID-19 pandemic. Of 
EVSEs, 50% had two or fewer charging sessions per week from March 
2020 to September 2020, compared with 28% before March 2020, pre-
pandemic winter. 

• Device power draw was not affected by changes in outdoor 
temperature. EVSEs that were located outside or in an unheated garage 
did not have any clear changes in power draw as outdoor temperature 
changed 

Source: Guidehouse 
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Table 5-3. Key Findings – Event Behavior & Impacts 

Research 
Category 

Findings 

Event 
Participation 

• In all periods and for all events, most devices were unplugged during 
the event and did not participate. In all periods, less than 30% of devices 
on average were fully or partially participating. Participation was lowest in 
the June–September 2020 impact analysis period, where only 4% of 
devices on average fully participated compared to 18% in the August–
October 2019 impact analysis period and 11% in the October 2020–March 
2021 impact analysis period.  

• Events did not prevent participants from reaching a full state of 
charge. On non-event weekdays, devices fully charged in slightly over 85% 
of sessions, compared to 85% of sessions on event days. 

Impacts 

• Variety in event timing and participation makes it difficult to isolate 
factors contributing to differences in impacts between impact 
analysis periods. As Table 4-4 shows, events were called at different 
hours, different days of the week, and lasted for differing amounts of time. 
In addition, there were changes in max observed power draw of 
participants, non-event day charging behavior, and participation rates 
during events.  

• Period-average demand impacts for all devices ranged from 0.11 kW 
to 0.26 kW across the three analysis periods. The average engineering 
approach impacts by impact analysis period were 0.26 kW for August 
2019–October 2019, 0.11 kW  for June 2020–September 2020, and 0.25 
kW for October 2020–March 2021.  

• Demand impacts were low during the June 2020–September 2020 
impact analysis period due to low participation rates.  

• Period-average demand impacts for participating devices ranged from 
0.92 kW to 1.38 kW. The average engineering approach impacts by impact 
analysis period for participating devices only were 0.92 kW for August 
2019–October 2019, 0.99 kW for June 2020–September 2020, and 1.38 
kW for October 2020–March 2021.  

• Average impacts among participating devices were highest in the 
most recent impact analysis period (October 2020–March 2021). This 
was in part due to higher maximum observed power draw in the population. 
The earliest impact analysis period had no participating EVSEs with 
maximum observed power draw greater than 8 kW, whereas the most 
recent had five devices.  

Potential 
Curtailable 
Load 

• If peak charging returns to pre-pandemic level where an average of 19% of 
users simultaneously charged during peaks, the potential curtailable load 
(based on devices enrolled as of March 2021) could be approximately 
386 kW for weekday evening events. If peak charging does not reach or 
exceeds the pre-pandemic level of 19% of EVSEs charging simultaneously, 
the potential curtailable load could be approximately 305 kW at 15% or 508 
kW at 25%. 

Simulated 
Impacts 

• Theoretical event impacts decrease after February 2020 because of 
changes in charging behavior, assumed to be due primarily to the 
COVID-19 pandemic. Months with data before and during the pandemic 
had an average 32% decrease of theoretical impacts year-over-year for 
events simulated from 5 p.m.–7 p.m.  

Source: Guidehouse 
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Table 5-4. Key Findings – Literature Review 

Research 
Category 

Findings 

Managed 
Charging 
Offerings 

• Utilities across the US are experimenting with a variety of managed 
charging solutions (including direct load control and pricing-based 
solutions) to achieve goals for peak load reduction or load shifting. No 
single program design or technology platform has been identified as 
the model that will ultimately become the industry favorite. 

• Of the five utilities interviewed, several offer customers a choice 

between TOU and active managed charging program channels for EV 
load reduction efforts.  

Vendor 
Partnerships 

• The interviewed utilities take different approaches to vendor 
partnerships, with no clear winner. Equipment choice is influenced by 
existing systems/platforms at each utility. Submetering EV load allows 
integration into existing billing systems, charging data collection, EVSE 
performance validation, and customer education. 

Lessons 
Learned 

• All of the utilities mentioned the importance of supporting and educating 
customers to the program’s success. 

• The early managed charging pilots and programs administered by the five 
interviewed utilities have shown potential and achievement of their load 
reduction goals, but challenges related to equipment connectivity need 
to be addressed before these programs can achieve the scale and 
dispatchability that utilities may ultimately want. 

Future Outlook • Many utilities are planning for or are deploying managed charging-capable 
infrastructure with the intent of offering future DR programs. 

Source: Guidehouse 
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Table 5-5. Key Findings – Considerations 

Research 
Category 

Considerations 

Impacts 

• Consideration 1: When the EVSE DLC demonstration becomes a program 
and/or in implementing additional managed charging program designs, 
continue to monitor the effects of the program on participants’ charging 
behavior on all days (not just event days) through surveys and other methods, 
as possible. Develop a method of evaluating this type of behavioral effect to 
enable Eversource to claim the savings associated with participants choosing 
to charge during off-peak hours as a result of their participation in the program.  

Program 
Design 

• Consideration 2: Consider offering a behavioral program pathway that 
educates customers about the benefits of charging off-peak and offers a 
modest incentive to follow an off-peak charging schedule (e.g., default charging 
schedule on EVSE app that begins at 11 p.m. on weekdays).   

Program 
Design  

• Consideration 3: Continue to track the use of scheduled charging. Customers 
using a schedule, who were not influenced to do so by the program, will 
typically not contribute to peak demand and may be program free riders. 

Program 
Design 

• Consideration 4: Consider assessing the default charging schedules on EVSE 
apps may have in the future of creating a smaller secondary peak. Assess 
whether there should be an effort to change defaults (perhaps random starts 
between 10 p.m. and 4 a.m.) or an effort to educate customers to change their 
schedule time as starts between these times but not at the default given in the 
app.   

Impacts 
• Consideration 5: Develop a framework that establishes baseline charging 

behavior and how the changes to charging behavior as a result of different 
programs (e.g., DLC, behavior, rate) should be accounted for. 

Program 
Design 

• Consideration 6: Depending on Eversource’s load management goals, 
consider changing the program to use longer events (3-4 hours) or shut off 
charging entirely for a two-hour event window. Most EV charging sessions 
finish in under two hours and could potentially be throttled more without 
customer satisfaction issues. 

Impacts 

• Consideration 7: As EVs with high maximum observed power draw (i.e., 
greater than 8 kW) account for an increasing share of enrolled participants’ 
EVs, average impacts per EVSE are expected to increase.  Continue to 
monitor the observed maximum power draw of enrolled participants through 
charging telemetry data.  

Effects of 
Seasons 

• Consideration 8: Consider conducting future research to further explore the 
effect of seasons on EV charging behavior (e.g., range effects of 
heating/cooling of the EV, changes in driving behavior due to weather).   

Effects of 
COVID-19  

• Consideration 9: Continue to track differences in charging behavior, event 
participation, and impacts across seasons as COVID-19 pandemic and its 
consequences continue to evolve, including work location, work travel 
requirements, employment, economy, among others.  (Whether to follow-
through on this consideration may hinge on assessing the value of doing so 
versus the costs that would be required.) 

Source: Guidehouse 
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Appendix A. Participant Survey Instruments 

A.1 2019 Participant Survey Instrument 

[Survey start] Eversource thanks you for participating in ConnectedSolutions EV Home 
Charger Demand Response Program this year. In an effort to improve the program and its 
ability to reduce strain on the electricity grid during periods of peak demand, we have some 
questions related to your experiences in the program and your household’s charging and driving 
behavior in general. If you cannot complete the survey all at one time or you accidentally exit 
the survey mid-course, you can resume the survey where you left off by clicking on the link from 
this email.  

A.1.1 Enrollment 

Q1. What was your top motivation for enrolling in Eversource’s ConnectedSolutions Electric 
Vehicle Home Charger Demand Response Program? 
 
[Response order for options A through D randomized for each respondent] 
 

A. Receive incentives 
B. Reduce my/our environmental impact 
C. Reduce the need for additional power plants 
D. Support my/our community and/or state’s energy initiatives 
E. Other (please specify) 

 
 
Q2. How did you learn about Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program? Select all that apply. 
 

A. Eversource email 
B. Eversource website 
C. Eversource other (please specify) 
D. [EVSE_MANUFACTURER]  email 
E. [EVSE_MANUFACTURER]  website 
F. [EVSE_MANUFACTURER]  app   
G. [DRMS_PROVIDER] website 
H. Friend/family/neighbor 
I. Other (please specify) 
J. Not sure 

 
 
Q3. Has enough information been provided to you about the program? 
 

A. Yes, I have received enough information about the program. 
B. No, I have not received enough information about the program. 

 
 
[If Q3 is B, continue. Otherwise, skip to Q5] 
 
Q4. What additional information would you like to see? (open-ended) 
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Q5. Did you encounter any challenges or difficulties during the enrollment process? 

A. Yes, I encountered challenges during the enrollment process. 
B. No, I did not encounter any challenges during the enrollment process. 

 
 
[If Q5 is A, continue. Otherwise, skip to Q7] 
 
Q6. What challenges or difficulties did you encounter during the enrollment process? (open-
ended) 
 
 
Q7. Using a scale of 1 to 5 where 1 indicates “Very Unsatisfied” and 5 indicates “Very Satisfied,” 
how satisfied were you with the process of enrolling in the program? 
 

a. Very 
Unsatisfied 

1 

b. 2 c. 3 d. 4 e. Very Satisfied 
5 

 
 
[If Q7 is A or B (1 or 2), continue. Otherwise, skip to Q8_1] 
 
Q8. What was less than satisfactory about the enrollment experience? (open-ended) 
 
 
Q8_1. Approximately when did you purchase the charger that you enrolled in the program? 
(e.g., “May 2019”) 

A. Approximate purchase date (prompts entry) 
B. Don’t know 

 
 
Q8_2. Did the program influence your decision to purchase the new charger? 

A. Yes, I purchased the new charger because of this program. 
B. No, I did not purchase the new charger because of this program. 

A.1.2 EV Characteristics and Driving Behavior 

Q9_0. How many licensed drivers are there in your household? (open-ended) 
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Q9. Please indicate the number of each type of vehicle your household owns. Enter 0 if you do 
not have that type of vehicle. 

 

Vehicle Type Number in Household 

a. Battery electric vehicle (BEV) [numeric] 

b. Plug-in hybrid electric vehicle (PHEV) [numeric] 

c. Other (including non-plug in hybrid and 
gasoline consuming vehicles) 

[numeric] 

 
[If Q9a = 1, continue. Otherwise, skip to Q9_2] 
 
Q9_1. Please provide the make, model, and year for your battery electric vehicle (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make Model Year 

BEV #1 [text] [text] [numeric] 

 
 
[If Q9a = 2, continue. Otherwise, skip to Q9_3] 
 
Q9_2. Please provide the make, model, and year for your battery electric vehicles (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make Model Year 

BEV #1 [text] [text] [numeric] 

BEV #2 [text] [text] [numeric] 

 
 
[If Q9a = 3, continue. Otherwise, skip to Q9_4] 
 
Q9_3. Please provide the make, model, and year for your battery electric vehicles (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make Model Year 

BEV #1 [text] [text] [numeric] 

BEV #2 [text] [text] [numeric] 

BEV #3 [text] [text] [numeric] 

 
 
[If Q9a > 3, continue. Otherwise, skip to Q9_5] 
 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page A-4 
 

 

Q9_4. Please provide the make, model, and year for your battery electric vehicles (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make Model Year 

BEV #1 [text] [text] [numeric] 

BEV #2 [text] [text] [numeric] 

BEV #3 [text] [text] [numeric] 

BEV #4 [text] [text] [numeric] 

 
 
[If Q9b = 1, continue. Otherwise, skip to Q9_6] 
 
Q9_5. Please provide the make, model, and year for your plug-in hybrid electric vehicle (PHEV). 
 

# of Plug-in hybrid 
electric vehicles 
(PHEV) 

Make Model Year 

PHEV #1 [text] [text] [numeric] 

 
 
[If Q9b = 2, continue. Otherwise, skip to Q9_7] 
 
Q9_6. Please provide the make, model, and year for your plug-in hybrid electric vehicles 
(PHEV). 
 

# of Plug-in hybrid 
electric vehicles 
(PHEV) 

Make Model Year 

PHEV #1 [text] [text] [numeric] 

PHEV #2 [text] [text] [numeric] 

 
 
[If Q9b = 3, continue. Otherwise, skip to Q9_8] 
 
Q9_7. Please provide the make, model, and year for your plug-in hybrid electric vehicles 
(PHEV). 
 

# of Plug-in hybrid 
electric vehicles 
(PHEV) 

Make Model Year 

PHEV #1 [text] [text] [numeric] 

PHEV #2 [text] [text] [numeric] 
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PHEV #3 [text] [text] [numeric] 

 
 
[If Q9b > 3, continue. Otherwise, skip to Q9_9] 
 
Q9_8. Please provide the make, model, and year for your plug-in hybrid electric vehicles 
(PHEV). 
 

# of Plug-in hybrid 
electric vehicles 
(PHEV) 

Make Model Year 

PHEV #1 [text] [text] [numeric] 

PHEV #2 [text] [text] [numeric] 

PHEV #3 [text] [text] [numeric] 

PHEV #4 [text] [text] [numeric] 

 
 
[If Q9a + Q9b > 1, continue. Otherwise, skip to Q10] 
 
Q9_9. Of the electric vehicles you listed, please identify the electric vehicle whose driving and 
charging schedule you are most familiar with. [PIPED IN RESPONSE OPTIONS BASED ON 
PREVIOUS QUESTIONS, REQUIRED] 
 
Please answer the remaining questions thinking about this electric vehicle. 
 
Q10. Does your electric vehicle serve as the primary form of transportation for at least one 
member of the household on weekdays during the summer (June through August)? 
 

A. Yes 
B. No 

 
 
Q11. What was your household’s top motivation for buying the electric vehicle?  
 
[Response order for options A through F randomized for each respondent] 
 

A. We/I wanted to save money 
B. We/I wanted to help the environment 
C. There were rebates available (please specify) 
D. We/I wanted the latest technology 
E. It fits with my/our lifestyle 
F. For comfort reasons 
G. Other (please specify) 

 
 
Q13. Which of the following best describes how your household typically uses your electric 
vehicle on weekdays (M-F) during the summer (June through August)? Select all that apply. 
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A. I or another member of my household uses it on a regular schedule (e.g., to and from 

work)  
B. I or another member of my household uses it as needed (e.g., to complete errands) 
C. No one from my household uses it on weekdays  
D. Other (please describe) 

 
 

Q14. Ignoring short-term vacations (< 2 weeks), is the total distance (miles) your electric vehicle 
is driven by you and other household members relatively constant across summer weekdays 
(M-F) or does it vary?  
 

A. The distance that our electric vehicle is driven is relatively constant from day-to-day 
across summer weekdays (M-F) 

B. The distance that our electric vehicle is driven varies depending on the particular 
weekday 

C. The distance that our electric vehicle is driven varies depending on the month 
D. Other (please describe) 

 
 
[If Q14 is A, continue. Otherwise, skip to Q16] 
 
Q15. During a typical summer weekday (M-F), on average, how many miles is your electric 

vehicle driven by you and other members of your household? Don’t worry about being exact – 

just provide your best estimate for miles driven per day.  

 

A. 0-10 miles 
B. 11-20 miles 
C. 21-30 miles 
D. 31-50 miles 
E. 51-70 miles 
F. 71 to 100 miles 
G. 101 to 150 miles 
H. More than 150 miles 
 
 

[If Q14 is B, continue. Otherwise, skip to Q17] 
 
Q16. During a typical summer week, on average, how many miles is your electric vehicle driven 

by you and other members of your household on each weekday? Don’t worry about being exact 

– just provide your best estimate for miles driven per day.  

 

Monday Tuesday Wednesday Thursday Friday 

a. 0-10 miles 
b. 11-20 miles 
c. 21-30 miles 
d. 31-50 miles 
e. 51-70 miles 
f. 71-100 miles 

a. 0-10 miles 
b. 11-20 miles 
c. 21-30 miles 
d. 31-50 miles 
e. 51-70 miles 
f. 71-100 miles 

a. 0-10 miles 
b. 11-20 miles 
c. 21-30 miles 
d. 31-50 miles 
e. 51-70 miles 
f. 71-100 miles 

a. 0-10 miles 
b. 11-20 miles 
c. 21-30 miles 
d. 31-50 miles 
e. 51-70 miles 
f. 71-100 miles 

a. 0-10 miles 
b. 11-20 miles 
c. 21-30 miles 
d. 31-50 miles 
e. 51-70 miles 
f. 71-100 miles 
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g. 101-150 
miles 

h. > 150 miles 

g. 101-150 
miles 

h. > 150 miles 

g. 101-150 
miles 

h. > 150 miles 

g. 101-150 
miles 

h. > 150 miles 

g. 101-150 
miles 

h. > 150 miles 

 
 

[If Q14 is C, continue. Otherwise, skip to Q18] 
 
Q17. Please describe how the miles your electric vehicle is driven by you and other members of 
your household varies by month during the summer. (open-ended) 

A.1.3 Charging Behavior 

Q19. When your electric vehicle is home and is not being used, is it typically connected to your 
home charging station? 
 

A. Yes, I/we typically always have the electric vehicle connected to home charging station 
when not using the electric vehicle 

B. No, I/we only connect the electric vehicle to home charging station at select times. 
(please describe) 

C. Other (please specify) 
D. Not sure 

 
 
Q20. Which of the following best describes your household’s use of your home charging station 
for your electric vehicle?  
 

A. Whenever the electric vehicle is connected to our home charging station, it charges until 
it is fully charged.  

B. I/We use the [EVSE_MANUFACTURER]  app to remotely start and stop charging of the 
electric vehicle. 

C. I/We follow a charging schedule that I/we have set using the [EVSE_MANUFACTURER] 
app.  

D. Other (please specify)  
 
 
Q22. Below, please indicate the time ranges during which your electric vehicle is typically 
connected to your home charging station on weekdays (M-F) during the summer. For each day, 
select all the time ranges that apply. As an example, if on Mondays, you typically disconnect 
your EV at 8:30 AM to go to work and then you connect your EV again when you return home at 
6:30 PM (leaving it connected until the following morning), you would select the ranges 12 AM – 
3 AM, 3 AM – 6 AM, 6 AM – 9 AM, 6 PM – 9 PM, 9 PM – 12 AM in the Monday row. 
 

A. [Table] 
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Monday Tuesday Wednesday Thursday Friday 

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 
9. Do not use 

home charger 
on this day 

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 

9. Do not use 

home charger 

on this day 

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 

9. Do not use 

home charger 

on this day 

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 
9. Do not use 

home charger 
on this day 

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 
9. Do not use 

home charger 
on this day 

B. It varies depending on the month 
C. Not sure 

 
 
Q22_1. Do you or other members of your household have access to charging at a workplace? 
 

A. Yes 
B. No 
C. Not applicable / don’t work 

 
 
[If Q22_1 is A, continue. Otherwise, skip to Q24] 
 
Q23_0. Approximately what percentage of your household’s EV charging occurs at a 
workplace? 

A. 0% 
B. 1-25%  
C. 25-50% 
D. 50%-75% 
E. >75% 

 
 
[If Q23_0 is A, continue. Otherwise, skip to Q23] 
 
Q23_00. Why isn’t your household’s EV ever charged at a workplace? (open-ended) 
 
 
[If Q23_0 is not A, continue. Otherwise, skip to Q24] 
 
Q23. Below, please indicate when your electric vehicle is typically connected to a workplace 
charging station on weekdays (M-F) during the summer. For each day, select all the time ranges 
that apply. As an example, if on Mondays, you typically connect your EV to a workplace 
charging station around 3 pm and disconnect when you leave to return home at 5:30 PM, you 
would select the range 3 PM – 6 PM in the Monday column. 
 

A. [Table] 
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Monday Tuesday Wednesday Thursday Friday 

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 

9. Do not use 

workplace 

charger on 

this day  

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 

9. Do not use 

workplace 

charger on 

this day  

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 

9. Do not use 

workplace 

charger on 

this day  

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 

9. Do not use 

workplace 

charger on 

this day  

1. 12 AM – 3 AM 
2. 3 AM – 6 AM  
3. 6 AM – 9 AM 
4. 9 AM – 12 PM 
5. 12 PM – 3 PM 
6. 3 PM – 6 PM 
7. 6 PM – 9 PM 
8. 9 PM – 12 AM 

9. Do not use 

workplace 

charger on 

this day  

B. It varies depending on the month 
C. Not sure 
D. Not applicable 

 
 
[If Q23 is not ALWAYS 9 (“do not use”) or Q23 is not D, continue. Otherwise, skip to Q24] 
 
Q23_1. What are your motivations for using workplace charging stations? (open-ended) 
 
 
Q23_2. Are they any barriers for you or your household members to use workplace charging 
stations to charge your electric vehicle? (open-ended, optional) 
 
 
Q24. Please briefly describe how frequently and for how long you typically use public charging 
stations during the typical summer weekday (e.g., twice per week for about an hour each time)? 
 

A. Please describe 
B. I rarely/never use public charging stations on weekdays during the summer 

 

A.1.4 Behavior During Events 

[If the enroll date is before the most recent event, continue. Otherwise, skip to Q44.] 
 
Q25_A. The Eversource ConnectedSolutions EV Home Charger Demand Response Program 
rewards you for using less energy during periods of peak demand, when others are using more 
(aka “Events”). During Events, Eversource makes slight adjustments to decrease your charger’s 
energy use. Your vehicle charges more slowly, but you stay in control. How many events do you 
recall since enrolling? (open-ended) 
 
 
[If Q25_A > 0, continue. Otherwise, skip to Q41] 
 
Q25_B. Since enrolling, did you ever receive advance notifications about Events? 
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A. Yes 
B. No 

 
 
[If Q25_B is A, continue. Otherwise, skip to Q25] 
 
Q25_C. How were you notified in advance that an Event was going to occur? Select all that 
apply. 
 

A. Email 
B. [EVSE_MANUFACTURER] app 
C. Other (please specify) 
D. Don’t know 

 
 
Q25_D. Are there ways that Event notification could be improved? (open-ended, optional) 
 
 
Q25. Since enrolling, for the Events you can recall, how often was your BEV/PHEV connected 
to your home charging station during Event hours? 
 

A. Connected for all Event hours 
B. Connected for most Event hours 
C. Connected for some Event hours 
D. Never connected during Event hours 
E. Don’t know 

 
 
Q26. Please indicate how the Events affected your normal charging and/or driving behavior. 
Select all that apply. 
 

A. No impacts 
B. Had to modify charging schedule to make sure my vehicle was charged for when it was 

needed (please specify) 
C. Went elsewhere during the event to charge my BEV/PHEV (e.g., public or workplace 

charging) 
D. Had to defer or reschedule activities so we/I could wait to charge the BEV/PHEV after 

the Event 
E. Other (please specify) 
F. Don’t know 

 
 
Q27. Did your household take any other actions in response to being notified that an Event was 
going to occur? (open-ended, optional) 
 
 
Q28. On Event days, did you ever “opt-out” or override your home charger setting to stop the 
program from adjusting your charging during the Event (either through the app or on the device 
itself)? 
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A. Yes 
B. No  
C. Don’t know  

 
 
[If Q28 is A, continue. Otherwise, skip to Q35] 
 
Q29. How often would you say you chose to override the scheduled Event charging setting once 
the Event was in-progress? Would you say… 
 

A. Every Event  
B. Most Events 
C. Some Events 
D. Rarely 
E. Never  
F. Unsure/Don’t know 

 
 
[If Q28 is A and Q29 is not E, continue. Otherwise, skip to Q35] 
 
Q31. For what reason(s) did you opt-out or override the charging setting during the Event(s)? 
(open-ended) 
 
 
Q32. Using a scale of 1 to 5, where 1 means "Very Difficult or Confusing" and 5 means "Very 
Easy", how easy was it to opt-out of or override Events? 

A. Very 
Difficult or 
Confusing 

B. C. Neutral D. E. Very Easy F. Don’t 
know 

 
 
[If Q32 is A or B (1 or 2), continue. Otherwise, skip to Q35] 
 
Q33. What issues did you encounter when trying to opt-out or override a scheduled Event(s)? 
(open-ended)  
 

A.1.5 Program Satisfaction 

Q35. On a scale of 1 through 5, where 1 is “Very dissatisfied” and 5 is “Very satisfied”, how 
would you rate your satisfaction with the following aspects of the Eversource 
ConnectedSolutions EV Home Charger Demand Response Program to-date? 
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 A. Very 
Dissatisfied 

B. C. 
Neutral 

D. E. Very 
Satisfied 

F. Don’t 
know 

 1 2 3 4 5  

35b. Number of Events        

35c. Length of Events       

35d. Timing of Events 
(i.e., what period 
during the day events 
occurred) 

      

 
 
[If Q35b is A or B (1 or 2), continue. Otherwise, skip to Q37] 
 
Q36. Please let us know why you are not satisfied with the number of Events. (open-ended) 
 
 
[If Q35c is A or B (1 or 2), continue. Otherwise, skip to Q38] 
 
Q37. Please let us know why you are not satisfied with the length of Events. (open-ended) 
 
 
[If Q35d is A or B (1 or 2), continue. Otherwise, skip to Q40] 
 
Q38. Please let us know why you are not satisfied with the timing of Events. (open-ended) 
 
 
Q40. How likely are you to continue to participate in the Eversource ConnectedSolutions EV 
Home Charger Demand Response Program, on a scale of 1-5, where 1 is “Very Unlikely” and 5 
is “Very Likely”? 

A. Very Unlikely 
1 

B. 2 C. 3 D. 4 E. Very Likely 
5 

 
 
[If Q40 is A or B (1 or 2), continue. Otherwise, skip to Q42] 
 
Q41. What change(s) to the Eversource ConnectedSolutions EV Home Charger Demand 
Response Program would encourage you to continue participating? (open-ended, optional)  
 
 
[If Q40 is C-E (3-5), continue. Otherwise, skip to Q43] 
 
Q42. What recommendations would you make to help improve the Eversource 
ConnectedSolutions EV Home Charger Demand Response Program going forward? (open-
ended, optional) 
 

A.1.6 Closing 
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Q43. We have reached the end of the survey. Do you have any additional comments regarding 
the Eversource ConnectedSolutions EV Home Charger Demand Response Program? (open-
ended, optional) 
 
 
Q44. Thank you for taking the time to fill out this survey for the Eversource ConnectedSolutions 
EV Home Charger Demand Response Program! Please provide your email address so we may 
email you a $25 Amazon eGift Card.  
 

A. Email (prompts entry) 
B. I prefer not to provide my email address 

 
[Survey close] Thanks again! 
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A.2 2020 Participant Survey Instrument  

[Survey start] Eversource thanks you for participating in ConnectedSolutions EV Home 
Charger Demand Response Program this year. In an effort to improve the program and its 
ability to reduce strain on the electricity grid during periods of peak demand, we have some 
questions related to your experiences in the program and your household’s charging and driving 
behavior in general. If you cannot complete the survey all at one time or you accidentally exit 
the survey mid-course, you can resume the survey where you left off by clicking on the link from 
this email. 

A.2.1 Enrollment 

[If PAST RESPONDENT = 0, continue. Otherwise, skip to E10_1] 
 
E1. What was your top motivation for enrolling in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? 

[Response order for options A through E randomized for each respondent] 
 

A. Receive incentives 
B. Reduce my/our environmental impact 
C. Reduce the need for additional power plants 
D. Support my/our community and/or state’s energy initiatives 
E. Get a charger that charges my car more quickly 
F. Other, please specify 

 
 
E2. How did you learn about Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program? Select all that apply. 

A. Eversource email 
B. Eversource website 
C. Eversource other (please specify) 
D. [EVSE_MANUFACTURER] email 
E. [EVSE_MANUFACTURER] website 
F. [EVSE_MANUFACTURER] app   
G. [DRMS_PROVIDER] website 
H. Friend/family/neighbor 
I. Other (please specify) 
J. Not sure 

 
 
E3. Has enough information been provided to you about Eversource’s ConnectedSolutions EV 
Home Charger Demand Response Program? 

A. Yes, I have received enough information about the program. 
B. No, I have not received enough information about the program. 

 
 
[If E3 is B, continue. Otherwise, skip to E5] 
 
E4. What additional information would you like to see? (open-ended) 
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E5. Did you encounter any challenges or difficulties during the enrollment process? 

A. Yes, I encountered challenges during the enrollment process. 
B. No, I did not encounter any challenges during the enrollment process. 

 
 
[If E5 is A, continue. Otherwise, skip to E7] 
 
E6. What challenges or difficulties did you encounter during the enrollment process? (specify) 
 
 
E7. Using a scale of 1 to 5 where 1 indicates “Very Unsatisfied” and 5 indicates “Very Satisfied,” 
how satisfied were you with the process of enrolling in the program? 
 

a. Very 
Unsatisfied 

1 

b. 2 c. 3 d. 4 e. Very Satisfied 
5 

 
 
[If E7 is A or B, continue. Otherwise, skip to E9] 
 
E8. What was less than satisfactory about the enrollment experience? (specify) 
 
 
E9. Approximately when did you purchase the charger that you enrolled in Eversource’s 
ConnectedSolutions EV Home Charger Demand Response Program? (e.g., “May 2019”) 
 

A. Approximate purchase date (specify Month and Year) 
B. Don’t know 

 
 
[If NEW CHARGER incentive or E9 > May 2019, continue. Otherwise, skip to EV1] 
 
E10_1. At what point did you become aware of Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? 

A. I became aware of the program before purchasing the charger. 
B. I became aware of the program during the process of purchasing the charger. 
C. I became aware of the program after purchasing the charger. 

 
 
[If E10_1 is A, continue. Otherwise, skip to E11] 
 
E10. Did Eversource’s ConnectedSolutions EV Home Charger Demand Response Program 
influence your decision to purchase the new charger? 

A. Yes, I purchased the new charger because of this program. 
B. Yes, I purchased the new charger in part because of this program. 
C. No, I did not purchase the new charger because of this program. 
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E11. Which of the following best describes the charger that you owned prior to purchasing the 
Level 2 charger that is currently enrolled in program? 

A. The enrolled charger replaced an existing Level 1 charger (i.e., a charger that plugged 
into a standard 120-volt outlet) 

B. The enrolled charger replaced an existing Level 2 charger (i.e., a charger that plugged 
into a high-output 220/240-volt outlet) 

C. I did not have a charger for use at home prior to purchasing the enrolled charger 
 

A.2.2 EV Characteristics and Driving Behavior 

EV1. How many licensed drivers are there in your household? (specify a number) 
 
 
EV2. Please indicate the number of each type of vehicle your household owns. Enter 0 if you do 
not have that type of vehicle. 
 

Vehicle Type Number in Household 

A. Battery electric vehicle (BEV) [numeric] 

B. Plug-in hybrid electric vehicle (PHEV) [numeric] 

C. Other (including non-plug in hybrid and 
gasoline consuming vehicles) 

[numeric] 

 
 
[If EV2A = 1, continue. Otherwise, skip to EV4] 
 
EV3. Please provide the make, model, and year for your battery electric vehicle (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make and Model Year 

BEV #1 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2a = 2, continue. Otherwise, skip to QEV5] 
 
EV4. Please provide the make, model, and year for your battery electric vehicles (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make and Model Year 

BEV #1 [DROP DOWN] [DROP DOWN] 

BEV #2 [DROP DOWN] [DROP DOWN] 
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[If EV2a ≥ 3, continue. Otherwise, skip to QEV6] 
 
EV5. Please provide the make, model, and year for your battery electric vehicles (BEV). 

# of Battery electric 
vehicles (BEV) 

Make and Model Year 

BEV #1 [DROP DOWN] [DROP DOWN] 

BEV #2 [DROP DOWN] [DROP DOWN] 

BEV #3 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2b = 1, continue. Otherwise, skip to QEV7] 
 
EV6. Please provide the make, model, and year for your plug-in hybrid electric vehicle (PHEV). 
 

# of Plug-in hybrid electric 
vehicles (PHEV) 

Make and Model Year 

PHEV #1 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2b = 2, continue. Otherwise, skip to QEV8] 
 
EV7. Please provide the make, model, and year for your plug-in hybrid electric vehicles (PHEV). 
 

# of Plug-in hybrid electric 
vehicles (PHEV) 

Make and Model Year 

PHEV #1 [DROP DOWN] [DROP DOWN] 

PHEV #2 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2b ≥ 3, continue. Otherwise, skip to QEV9] 
 
EV8. Please provide the make, model, and year for your plug-in hybrid electric vehicles (PHEV). 
 

# of Plug-in hybrid electric 
vehicles (PHEV) 

Make and Model Year 

PHEV #1 [DROP DOWN] [DROP DOWN] 

PHEV #2 [DROP DOWN] [DROP DOWN] 

PHEV #3 [DROP DOWN] [DROP DOWN] 
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[If EV2a + EV2b > 1, continue. Otherwise, skip to EV10] 
 
EV9. Of the electric vehicles you listed, please identify the electric vehicle whose driving and 
charging schedule you are most familiar with. [PIPED IN RESPONSE OPTIONS BASED ON 
PREVIOUS QUESTIONS, REQUIRED] 
 
 
[If EV2a + EV2b > 1, display the text. Otherwise, skip to EV10] 
 
Please answer the remaining questions thinking about this electric vehicle. 
 
 
EV10. Did this electric vehicle serve as the primary form of transportation for at least one 
member of the household on weekdays during the winter 2020-2021 (November 2020 through 
March 2021)? 
 

A. Yes 
B. No 
C. No applicable (i.e., purchased the EV after August 2020) 

 
 
EV11. What was your household’s top motivation for buying the electric vehicle?  
 
[Response order for options A through H randomized for each respondent] 
 

A. We/I wanted to save money 
B. We/I wanted to help the environment 
C. There were rebates available (please specify) 
D. We/I wanted the latest technology 
E. It fits with my/our lifestyle 
F. For comfort reasons 
G. Fuel independence 
H. Convenience (not having to stop at gas station) 
I. Other (please specify) 
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[If EV10 is A or B, continue. Otherwise, skip to ET1] 
 
We now have some questions about how your household used the electric vehicle during the 
summer. Please answer the questions thinking about this past summer – i.e., June through 
August 2020.  
 
EV12. Which of the following best describes how your household typically used this electric 
vehicle on weekdays (Monday through Friday) during the summer 2020 (June through August)? 
Select all that apply. 
 

A. I or another member of my household used it on a regular schedule (e.g., to and from 
work)  

B. I or another member of my household used it as needed (e.g., to complete errands) 
C. No one from my household used it on weekdays  
D. Other (please describe how your vehicle was typically used on weekdays) 

 
 
EV13. During a typical summer 2020 weekday (Monday through Friday), on average, how many 
miles was this electric vehicle driven by you and other members of your household? Don’t worry 
about being exact – just provide your best estimate for the total miles driven on a typical 
summer weekday for 2020.  
 

A. 0-10 miles 
B. 11-20 miles 
C. 21-30 miles 
D. 31-50 miles 
E. 51-70 miles 
F. 71 to 100 miles 
G. 101 to 150 miles 
H. > 150 miles 
I. It varied significantly day-to-day or depending on the day of the week (please describe) 
J. It varied significantly depending on the week or month (please describe) 
K. Not sure 

 

A.2.3 Charging Behavior 

We now have some questions about how your household charged this electric vehicle during 
the summer. Please answer the questions thinking about this past summer – i.e., June through 
August 2020.  
 
CB1. During summer 2020, when this electric vehicle was not being used and at home, was it 
typically connected to your home charging station? 
 

A. Yes, I/we typically always had the EV connected to home charging station when not 
using the EV. 

B. No, I/we only connected the EV to home charging station at select times. Please 
describe (e.g., when the EV battery had a certain % charge remaining). 

C. Other (please specify) 
D. Not sure 
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CB2. During winter 2020-2021, which of the following best describes your household’s use of 
your home charging station for this electric vehicle?  
 

A. Whenever the EV was connected to our home charging station, it charged until it was 
fully charged.  

B. I/We used the [EVSE_MANUFACTURER] app to remotely start and stop charging of the 
EV. 

C. I/We followed a charging schedule that I/we set using the [EVSE_MANUFACTURER] 
app.  

D. I/We followed a charging schedule that I/we set using the EV’s app.  
E. Other (please specify) 

 
 
[IF CB2 is C or D, continue. Otherwise, skip to CB3] 
 
CB2_a. When was this electric vehicle’s charging typically scheduled to start and end on 
weekdays in winter 2020-2021? (open-ended) 
 
 
CB2_b. How was this electric vehicle’s charging schedule determined?  

A. I/We selected it 
B. It’s the default schedule 
C. Don’t know 

 
 
CB3. Below, please indicate the time ranges during which this electric vehicle was typically 
connected to your home charging station on weekdays (Monday through Friday) during summer 
2020 (June through August). Select all the time ranges that apply. As an example, if you 
typically disconnected this electric vehicle at 7:30 AM to go to work and then you connected this 
electric vehicle again when you returned home at 5:30 PM (leaving it connected until the 
following morning), you would select all ranges between 12 AM and 8 AM, and between 4 PM 
and 12 AM.  

A. 12 AM – 2 AM 
B. 2 AM – 4 AM 
C. 4 AM – 6 AM 
D. 6 AM – 8 AM 
E. 8 AM – 10 AM 
F. 10 AM – 12 PM 
G. 12 PM – 2 PM 
H. 2 PM – 4 PM 
I. 4 PM – 6 PM 
J. 6 PM – 8 PM 
K. 8 PM – 10 PM 
L. 10 PM – 12 AM 
M. It varied significantly day-to-day or depending on the day of the week (M-F) (please 

describe) 
N. It varied significantly depending on the week or month (please describe) 
O. Not sure 
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CB4. Do you or other members of your household have access to charging at a workplace? 
Please answer this question based on whether or not charging is available at a workplace, 
regardless of whether you or other household members go into work regularly and/or use it. 
 

A. Yes 
B. No 
C. Not applicable (e.g., full-time remote, retired) 

 
 
[If CB4 is A, continue. Otherwise, skip to CB10] 
 
CB5. Approximately what percentage of this electric vehicle’s charging during winter 2020-2021 
(November through March) occurred at a workplace? 
 

A. 0% (Never charge at work) 
B. 1-25% (Occasionally charge at work) 
C. 25-50% (Sometimes charge at work) 
D. 50%-75% (Frequently charge at work) 
E. >75% (Very frequently charge at work) 

 
 
[If CB5 is A, continue. Otherwise, skip to CB7] 
 
CB6. Why wasn’t your household’s electric vehicle ever charged at a workplace during summer 
2020 (June through August)? 
 

A. Didn’t go into work / worked remotely during summer 2020 
B. Other (please describe) 

 
 
[If CB5 is not A, continue. Otherwise, skip to CB10] 
 
CB7. Below, please indicate when this electric vehicle was typically connected to a workplace 
charging station on weekdays (Monday through Friday) during the summer 2020 (June through 
August). As an example, if you typically connected this electric vehicle to a workplace charging 
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station around 3 PM and disconnected when you left to return home at 5:30 PM, you would 
select all ranges between 2 PM and 6 PM. Select all the time ranges that apply. 
 

A. 12 AM – 2 AM 
B. 2 AM – 4 AM 
C. 4 AM – 6 AM 
D. 6 AM – 8 AM 
E. 8 AM – 10 AM 
F. 10 AM – 12 PM 
G. 12 PM – 2 PM 
H. 2 PM – 4 PM 
I. 4 PM – 6 PM 
J. 6 PM – 8 PM 
K. 8 PM – 10 PM 
L. 10 PM – 12 AM 
M. It varied significantly day-to-day or depending on the day of the week (M-F). Please 

describe. 
N. It varied significantly depending on the week or month. Please describe. 
O. Not sure 

 
 
CB8. What are your main motivations for using workplace charging stations? (open-ended, 
optional) 
 
 
CB9. If there are any barriers for you or your household members to use workplace charging 
stations to charge this electric vehicle, please describe them. (open-ended, optional) 
 
 
CB10. How frequently did you typically use public charging stations for this vehicle during the 
typical weekday (Monday through Friday) in summer 2020 (June through August) (e.g., twice 
per week for about an hour each time)? 
 

A. Please describe 
B. I rarely/never used public charging stations on weekdays during the summer 2020 

 

A.2.4 Changes Since Summer 2019 

Now we have some questions about how driving and charging changed, if at all, between 
summer 2019 and summer 2020.  
 
CS1. Compared to your household’s use of this electric vehicle in the summer of 2019, did the 
typical miles per day that this electric vehicle was driven on weekdays change in summer 2020? 
 

A. Yes, we drove the EV more on weekdays in 2020 
B. Yes, we drove the EV less on weekdays in 2020 
C. No / Not significantly 
D. We bought the EV after the summer of 2019 
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[If CS1 is not D, continue. Otherwise, skip to ET1] 
 
CS2. Compared to your household’s use of your electric vehicle in the summer of 2019, did the 
timing of when your electric vehicle was typically driven on weekdays change in summer 2020 
(e.g., shifted from morning and early evening to scattered throughout the day)? 
 

A. Yes  
B. No / Not significantly 

 
 
[If CS2 is A, continue. Otherwise, skip to CS3] 
 
CS2_a. Please describe how the timing of when your electric vehicle was typically driven on 
weekdays changed in summer 2020 compared to summer 2019. ______________ [open 
ended] 
 
 
CS3. Compared to your household’s use of your home charging station in the summer of 2019, 
did the amount of time your electric vehicle was typically connected to your home charging 
station on weekdays change in 2020? 
 

A. Yes, the EV was connected more in 2020 
B. Yes, the EV was connected less in 2020 
C. No / Not significantly 

 
 
CS4. Compared to your household’s use of your home charging station in the summer of 2019, 
did the timing of when your electric vehicle was typically connected to your home charging 
station on weekdays change in summer 2020 (e.g., shifted from being connected early evening 
through early morning to being connected all day when not in use)? 
 

A. Yes  
B. No / Not significantly 

 
 
[If CS4 is A, continue. Otherwise, skip to CS5] 
 
CS4_a. Please describe how the timing of when your electric vehicle was typically connected to 
your home charging station on weekdays changed in summer 2020 compared to summer 2019. 
(open-ended) 
 
 
CS5. What, if any, additional observations do you have to share related to how your 
household’s use of your electric vehicle and/or home charging station changed between 
summer 2019 and summer 2020? (open-ended, optional) 
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A.2.5 Behavior During Events 

[If the enroll date is before August 24, 2020, continue. Otherwise, skip to S5.] 
 
ET1. The Eversource ConnectedSolutions EV Home Charger Demand Response Program 
rewards you for using less energy during periods of peak demand, when others are using more 
(aka “Events”). During Events, Eversource makes slight adjustments to decrease your charger’s 
energy use. Your vehicle charges more slowly, but you stay in control. How many events do you 
recall in summer 2020 (June – August)? If you enrolled during this timeframe, provide the 
number you recall since you enrolled. (open-ended) 
 
 
[If ET1 > 0, continue. Otherwise, skip to S5] 
 
ET2.  Do you recall ever receiving advance notifications about Events? 
 

A. Yes 
B. No 

 
 
[If ET2 is A, continue. Otherwise, skip to ET5] 
 
ET3. How were you notified in advance that an Event was going to occur? Select all that apply. 
 

A. Email 
B. [EVSE_MANUFACTURER] app 
C. Other (please specify) 
D. Don’t know 

 
 
ET4. Are there ways that Event notification could be improved?  
 

A. Yes (please specify) 
B. No 

 
 
ET5. For the Events you can recall during summer 2020, how often was your electric vehicle 
connected to your home charging station during Event hours? 
 

A. Connected for all Event hours 
B. Connected for most Event hours 
C. Connected for some Event hours 
D. Never connected during Event hours 
E. Don’t know 
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ET6. Please indicate how the Events affected your normal charging and/or driving behavior 
during summer 2020. Select all that apply. 
 
[Response order for options A through D randomized for each respondent] 
 

A. No impacts 
B. Had to modify charging schedule to make sure my vehicle was charged for when it was 

needed (please specify) 
C. Went elsewhere during the event to charge my EV (e.g., public or workplace charging) 
D. Had to defer or reschedule activities so we/I could wait to finish charging the EV since 

charging was slower during the Event 
E. Other (please specify) 
F. Don’t know 

 
 
ET7. Did your household take any other actions in response to being notified that an Event was 
going to occur? (open-ended, optional) 
 
 
ET8. On Event days in summer 2020, did you ever “opt-out” or override your home charging 
station setting to stop the program from adjusting your charging during the Event (either through 
the app or on the device itself)? 
 

A. Yes, through the home charging station app 
B. Yes, through the home charging station itself 
C. No  
D. Don’t know  

 
 
[If ET8 is A or B, continue. Otherwise, skip to S1] 
 
ET9. How often would you say you chose to override the scheduled Event charging setting once 
the Event was in-progress? Would you say… 
 

A. Every Event  
B. Most Events 
C. Some Events 
D. Rarely 
E. Never  
F. Unsure/Don’t know 

 
 
[If ET8 is A or B and ET9 is not E, continue. Otherwise, skip to S1] 
 
ET10. For what reason(s) did you opt-out or override the charging setting during the Event(s)? 
(open-ended) 
 
 
ET11. Using a scale of 1 to 5, where 1 means "Very Difficult or Confusing" and 5 means "Very 
Easy", how easy was it to opt-out of or override Events? 
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A. Very 
Difficult or 
Confusing 

B. C. Neutral D. E. Very Easy F. Don’t 
know 

 
 
[If ET11 is A or B (1 or 2), continue. Otherwise, skip to S1] 
 
ET12. What issues did you encounter when trying to opt-out or override a scheduled Event(s)? 
(open-ended) 
 

A.2.6 Program Satisfaction 

S1. On a scale of 1 through 5, where 1 is “Very dissatisfied” and 5 is “Very satisfied”, how would 
you rate your satisfaction with the following aspects of Eversource’s ConnectedSolutions EV 
Home Charger Demand Response Program to-date? 
 

 A. Very 
Dissatisfied 

B. C. 
Neutral 

D. E. Very 
Satisfied 

F. Don’t 
know 

 1 2 3 4 5  

S1b. Number of 
Events  

      

S1c. Length of Events       

S1d. Timing of Events 
(i.e., what period 
during the day events 
occurred) 

      

 
 
[If S1b is A or B (1 or 2), continue. Otherwise, skip to S3] 
 
S2. Please let us know why you are not satisfied with the number of Events. (open-ended) 
 
 
[If S1c is A or B (1 or 2), continue. Otherwise, skip to S4] 
 
S3. Please let us know why you are not satisfied with the length of Events. (open-ended) 
 
 
[If S1d is A or B (1 or 2), continue. Otherwise, skip to S5] 
 
S4. Please let us know why you are not satisfied with the timing of Events. (open-ended) 
 
 
S5. How likely are you to continue to participate in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program, on a scale of 1-5, where 1 is “Very Unlikely” and 5 is 
“Very Likely”? 
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A. Very Unlikely 
1 

B. 2 C. 3 D. 4 E. Very Likely 
5 

 
 
[If S5 is A or B (1 or 2), continue. Otherwise, skip to S7] 
 
S6. What change(s) to Eversource’s ConnectedSolutions EV Home Charger Demand Response 
Program, if any, would encourage you to continue participating? (open-ended, optional) 
 
 
[IF S5 is C-E (3-5), continue. Otherwise, skip to D1] 
 
S7. What recommendations would you make, if any, to help improve Eversource’s 
ConnectedSolutions EV Home Charger Demand Response Program going forward? (open-
ended, optional) 
 

A.2.7 Demographics 

You’re almost done! We just have a few more questions. 
 
D1. Which of the following best describes the property type where your home charging station is 
located? 
 

A. Single family home 
B. Multi-family home (2-4 units) 
C. Multi-family home (5+ units) 
D. Mobile home 
E. Not a residence (business, workshop or other) 
F. Other (please describe) 

 
 
D2. Which of the following age categories do you fall into? 
 

A. 18-24 
B. 25-34 
C. 35-44 
D. 45-54 
E. 55-64 
F. 65 or over 
G. Prefer not to provide 
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D3. What is the last grade of school you completed? 
 

A. Grade school or less (1-8) 
B. Some high school (9-11) 
C. Graduated high school (12) 
D. Vocational/technical school 
E. Some college (1-3 years) 
F. Graduated college (4 years) 
G. Post graduate education 
H. Prefer not to provide 

 
 
D4. Which category best describes your gender?  
 

A. Male 
B. Female 
C. Other 
D. Prefer not to provide 

 
 
D5. Please indicate which range best describes the annual income of your entire household 
(everyone living in your home).  
 

A. Under $24,999 
B. $25,000 to 39,999 
C. $40,000 to 59,999 
D. $60,000 to $74,999 
E. $75,000 to $84,999 
F. $85,000 to $99,999 
G. $100,000 to $124,999 
H. $125,000 to $149,999 
I. $150,00 to 199,999 
J. $200,000 to $224,999 
K. $225,000 to $249,999 
L. $250,00 to 299,999 
M. $300,000 or more 
N. Prefer not to provide 

 

A.2.8 Closing 

C1. We have reached the end of the survey. Do you have any additional comments regarding 
the Eversource ConnectedSolutions EV Home Charger Demand Response Program? 
 

A. Yes (please describe) 
B. None 
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C2. Thank you for taking the time to fill out this survey for the Eversource ConnectedSolutions 
EV Home Charger Demand Response Program! Please provide your email address so we may 
email you a $10 eGift Card redeemable at a number of retailers including Amazon.com and Visa 
(to see your options, visit https://www.rewardsgenius.com/reward-catalog). 
 

A. Email (prompts entry) 
B. I prefer not to provide my email address 

 
 
[Survey close] We thank you for your time spent taking this survey. Your response has been 
recorded. 
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A.3 2021 Participant Survey Instrument 

[Survey start] Eversource thanks you for participating in ConnectedSolutions EV Home 
Charger Demand Response Program this year. In an effort to improve the program and its 
ability to reduce strain on the electricity grid during periods of peak demand, we have some 
questions related to your experiences in the program and your household’s charging and driving 
behavior in general. If you cannot complete the survey all at one time or you accidentally exit 
the survey mid-course, you can resume the survey where you left off by clicking on the link from 
this email. 

A.3.1 Enrollment 

[If PAST RESPONDENT = 0, continue. Otherwise, skip to E10_1] 
 
E1. What was your top motivation for enrolling in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? 

[Response order for options A through E randomized for each respondent] 
 

A. Receive incentives 
B. Reduce my/our environmental impact 
C. Reduce the need for additional power plants 
D. Support my/our community and/or state’s energy initiatives 
E. Get a charger that charges my car more quickly 
F. Other, please specify 

 
 
E2. How did you learn about Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program? (select all that apply) 

A. Eversource email 
B. Eversource website 
C. Eversource other (please specify) 
D. [EVSE_MANUFACTURER] email 
E. [EVSE_MANUFACTURER] website 
F. [EVSE_MANUFACTURER] app   
G. [DRMS_PROVIDER] website 
H. Friend/family/neighbor 
I. Other (please specify) 
K. Not sure 

 
 
E3. Has enough information been provided to you about Eversource’s ConnectedSolutions EV 
Home Charger Demand Response Program? 

A. Yes, I have received enough information about the program. 
B. No, I have not received enough information about the program. 

 
 
[If E3 is B, continue. Otherwise, skip to E5] 
 
E4. What additional information would you like to see? (open-ended) 
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E5. Did you encounter any challenges or difficulties during the enrollment process? 
 

A. Yes, I encountered challenges during the enrollment process. 
B. No, I did not encounter any challenges during the enrollment process. 

 
 
[If E5 is A, continue. Otherwise, skip to E7] 
 
E6. What challenges or difficulties did you encounter during the enrollment process? (specify) 
 
 
E7. Using a scale of 1 to 5 where 1 indicates “Very Unsatisfied” and 5 indicates “Very Satisfied,” 
how satisfied were you with the process of enrolling in the program? 
 

a. Very 
Unsatisfied 

1 

b. 2 c. 3 d. 4 e. Very Satisfied 
5 

 
 
[If E7 is A or B, continue. Otherwise, skip to E9] 
 
E8. What was less than satisfactory about the enrollment experience? (specify) 
 
 
E9. Approximately when did you purchase the charger that you enrolled in Eversource’s 
ConnectedSolutions EV Home Charger Demand Response Program? (e.g., “May 2019”) 
 

A. Approximate purchase date (specify Month and Year) 
B. Don’t know 

 
 
E10_1. At what point did you become aware of Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? 
 

A. I became aware of the program before purchasing the charger. 
B. I became aware of the program during the process of purchasing the charger. 
C. I became aware of the program after purchasing the charger. 

 
 
[If E10_1 is A or B, continue. Otherwise, skip to E11] 
 
E10. Did Eversource’s ConnectedSolutions EV Home Charger Demand Response Program 
influence your decision to purchase the new charger? 
 

A. Yes, I purchased the new charger because of this program. 
B. Yes, I purchased the new charger in part because of this program. 
C. No, I did not purchase the new charger because of this program. 
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E11. Which of the following best describes the charger that you owned prior to purchasing the 
Level 2 charger that is currently enrolled in program? 
 

A. The enrolled charger replaced an existing Level 1 charger (i.e., a charger that plugged 
into a standard 120-volt outlet) 

B. The enrolled charger replaced an existing Level 2 charger (i.e., a charger that plugged 
into a high-output 220/240-volt outlet) 

C. I did not have a charger for use at home prior to purchasing the enrolled charger 
 

A.3.2 EV Characteristics and Driving Behavior 

EV1. How many licensed drivers are there in your household? (specify a number) 
 
 
EV2. Please indicate the number of each type of vehicle your household owns. Enter 0 if you do 
not have that type of vehicle. 
 

Vehicle Type Number in Household 

A. Battery electric vehicle (BEV) [numeric] 

B. Plug-in hybrid electric vehicle (PHEV) [numeric] 

C. Other (including non-plug in hybrid and 
gasoline consuming vehicles) 

[numeric] 

 
 
[If EV2A = 1, continue. Otherwise, skip to EV4] 
 
EV3. Please provide the make, model, and year for your battery electric vehicle (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make and Model Year 

BEV #1 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2a = 2, continue. Otherwise, skip to QEV5] 
 
EV4. Please provide the make, model, and year for your battery electric vehicles (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make and Model Year 

BEV #1 [DROP DOWN] [DROP DOWN] 

BEV #2 [DROP DOWN] [DROP DOWN] 
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[If EV2a ≥ 3, continue. Otherwise, skip to QEV6] 
 
EV5. Please provide the make, model, and year for your battery electric vehicles (BEV). 
 

# of Battery electric 
vehicles (BEV) 

Make and Model Year 

BEV #1 [DROP DOWN] [DROP DOWN] 

BEV #2 [DROP DOWN] [DROP DOWN] 

BEV #3 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2b = 1, continue. Otherwise, skip to QEV7] 
 
EV6. Please provide the make, model, and year for your plug-in hybrid electric vehicle (PHEV). 
 

# of Plug-in hybrid electric 
vehicles (PHEV) 

Make and Model Year 

PHEV #1 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2b = 2, continue. Otherwise, skip to QEV8] 
 
EV7. Please provide the make, model, and year for your plug-in hybrid electric vehicles (PHEV). 
 

# of Plug-in hybrid electric 
vehicles (PHEV) 

Make and Model Year 

PHEV #1 [DROP DOWN] [DROP DOWN] 

PHEV #2 [DROP DOWN] [DROP DOWN] 

 
 
[If EV2b ≥ 3, continue. Otherwise, skip to QEV9] 
 
EV8. Please provide the make, model, and year for your plug-in hybrid electric vehicles (PHEV). 
 

# of Plug-in hybrid electric 
vehicles (PHEV) 

Make and Model Year 

PHEV #1 [DROP DOWN] [DROP DOWN] 

PHEV #2 [DROP DOWN] [DROP DOWN] 

PHEV #3 [DROP DOWN] [DROP DOWN] 
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[If EV2a + EV2b > 1, continue. Otherwise, skip to EV10] 
 
EV9. Of the electric vehicles you listed, please identify the electric vehicle whose driving and 
charging schedule you are most familiar with. [PIPED IN RESPONSE OPTIONS BASED ON 
PREVIOUS QUESTIONS, REQUIRED] 
 
 
[If EV2a + EV2b > 1, display the text. Otherwise, skip to EV10] 
Please answer the remaining questions thinking about this electric vehicle. 
 
 
EV10. Did this electric vehicle serve as the primary form of transportation for at least one 
member of the household on weekdays during the winter 2020-2021 (November 2020 through 
March 2021)? 
 

A. Yes 
B. No 

 
 
EV11. What was your household’s top motivation for buying the electric vehicle?  
 
[Response order for options A through H randomized for each respondent] 
 

A. We/I wanted to save money 
B. We/I wanted to help the environment 
C. There were rebates available (please specify) 
D. We/I wanted the latest technology 
E. It fits with my/our lifestyle 
F. For comfort reasons 
G. Fuel independence 
H. Convenience (not having to stop at gas station) 
I. Other (please specify) 

 
 
We now have some questions about how your household used the electric vehicle whose 
driving and charging schedule you are most familiar with during the winter. Please answer the 
questions thinking about this past winter – i.e., November 2020 through March 2021.  
 
EV12. Which of the following best describes how your household typically used this electric 
vehicle on weekdays (Monday through Friday) during the winter 2020-2021 (November through 
March)? Select all that apply. 

A. I or another member of my household used it on a regular schedule (e.g., to and from 
work)  

B. I or another member of my household used it as needed (e.g., to complete errands) 
C. No one from my household used it on weekdays  
D. Other (please describe how your vehicle was typically used on weekdays) 
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EV13. During a typical winter 2020-2021 weekday (Monday through Friday), on average, how 
many miles was this electric vehicle driven by you and other members of your household? Don’t 
worry about being exact – just provide your best estimate for the total miles driven on a typical 
winter weekday for 2020-2021.  

A. 0-10 miles 
B. 11-20 miles 
C. 21-30 miles 
D. 31-50 miles 
E. 51-70 miles 
F. 71 to 100 miles 
G. 101 to 150 miles 
H. >150 miles 
I. It varied significantly day-to-day or depending on the day of the week (please describe) 
J. It varied significantly depending on the week or month (please describe) 
K. Not sure 

 

A.3.3 Charging Behavior 

Still thinking about the electric vehicle whose driving and charging schedule you are most 
familiar with; we now have some questions about how your household charged this electric 
vehicle during the winter. Please answer the questions thinking about this past winter – i.e., 
November 2020 through March 2021.  
 
CB1. During winter 2020-2021, when this electric vehicle was not being used and at home, was 
it typically connected to your home charging station? 
 

A. Yes, I/we typically always had the EV connected to home charging station when not 
using the EV. 

B. No, I/we only connected the EV to home charging station at select times. Please 
describe (e.g., when the EV battery had a certain % charge remaining). 

C. Other (please specify) 
D. Not sure 

 
 
CB2. During winter 2020-2021, which of the following best describes your household’s use of 
your home charging station for this electric vehicle?  
 

A. Whenever the EV was connected to our home charging station, it charged until it was 
fully charged.  

B. I/We used the [EVSE_MANUFACTURER] app to remotely start and stop charging of the 
EV. 

C. I/We followed a charging schedule that I/we set using the [EVSE_MANUFACTURER] 
app.  

D. I/We followed a charging schedule that I/we set using the EV’s app.  
E. Other (please specify) 
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[IF CB2 is C or D, continue. Otherwise, skip to CB2_c] 
 
CB2_a. When was this electric vehicle’s charging typically scheduled to start and end on 
weekdays in winter 2020-2021? (open-ended) 
 
 
CB2_b. How was this electric vehicle’s charging schedule determined?  

A. I/We selected it 
B. It’s the default schedule 
C. Don’t know 

 
 
CB2_c. Did Eversource’s ConnectedSolutions EV Home Charger Demand Response Program 
influence your choice of charging schedule at all? 

A. Yes (please describe) 
B. No 
C. Don’t know 

 
 
CB3. Below, please indicate the time ranges during which this electric vehicle was typically 
connected (regardless of charging or not) to your home charging station on weekdays (Monday 
through Friday) during winter 2020-2021 (November through March). Select all the time ranges 
that apply.  
 
As an example, if you typically disconnected this electric vehicle at 7:30 AM to go to work and 
then you connected this electric vehicle again when you returned home at 5:30 PM (leaving it 
connected until the following morning), you would select all ranges between 12 AM and 8 AM, 
and between 4 PM and 12 AM.  
 

A. 12 AM – 2 AM 
B. 2 AM – 4 AM 
C. 4 AM – 6 AM 
D. 6 AM – 8 AM 
E. 8 AM – 10 AM 
F. 10 AM – 12 PM 
G. 12 PM – 2 PM 
H. 2 PM – 4 PM 
I. 4 PM – 6 PM 
J. 6 PM – 8 PM 
K. 8 PM – 10 PM 
L. 10 PM – 12 AM 
M. It varied significantly day-to-day or depending on the day of the week (M-F) (please 

describe) 
N. It varied significantly depending on the week or month (please describe) 
O. Not sure 
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CB4_a. Compared to your household’s use of your home charging station on weekdays, was 
the amount of time this electric vehicle was typically connected to your home charging station in 
winter 2020-2021 different on weekends? 

A. Yes, the EV was connected more on weekends 
B. Yes, the EV was connected less on weekends 
C. No / Not significantly 

 
 
CB4_b. Compared to your household’s use of your home charging station on weekdays, was 
the timing of when this electric vehicle was typically connected to your home charging station in 
winter 2020-2021 different on weekends (e.g., shifted from being connected early evening 
through early morning to being connected all day when not in use)? 

A. Yes. Please describe [open ended] 
B. No / Not significantly 

 
 
CB4. Is this electric vehicle driven to a workplace that has workplace charging available?  
Please answer this question based on whether or not charging is available at a workplace, 
regardless of whether you or other household members go into work regularly and/or use it. 

A. Yes 
B. No 
C. Not applicable (e.g., full-time remote, retired) 

 
 
[If CB4 is A, continue. Otherwise, skip to CB10] 
 
CB5. Approximately what percentage of this electric vehicle’s charging during winter 2020-2021 
(November through March) occurred at a workplace? 

A. 0% (Never charge at work) 
B. 1-25% (Occasionally charge at work) 
C. 25-50% (Sometimes charge at work) 
D. 50%-75% (Frequently charge at work) 
E. >75% (Very frequently charge at work) 

 
 
[If CB5 is A, B, or C, continue. Otherwise, skip to CB7] 
 
CB6. What was the reason(s) you did not charge at the workplace more frequently during winter 
2020-2021 (November through March)? (open-ended) 
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[If CB5 is not A, continue. Otherwise, skip to CB10] 
 
CB7. Below, please indicate when this electric vehicle was typically connected to a workplace 
charging station on weekdays (Monday through Friday) during the winter 2020-2021 (November 
through March). As an example, if you typically connected this electric vehicle to a workplace 
charging station around 3 PM and disconnected when you left to return home at 5:30 PM, you 
would select all ranges between 2 PM and 6 PM. Select all the time ranges that apply. 

A. 12 AM – 2 AM 
B. 2 AM – 4 AM 
C. 4 AM – 6 AM 
D. 6 AM – 8 AM 
E. 8 AM – 10 AM 
F. 10 AM – 12 PM 
G. 12 PM – 2 PM 
H. 2 PM – 4 PM 
I. 4 PM – 6 PM 
J. 6 PM – 8 PM 
K. 8 PM – 10 PM 
L. 10 PM – 12 AM 
M. It varied significantly day-to-day or depending on the day of the week (M-F). Please 

describe. 
N. It varied significantly depending on the week or month. Please describe. 
O. Not sure 

 
 
CB8. What are your main motivations for using workplace charging stations? (select all that 
apply) 
 

A. My workplace charging is free 
B. My workplace charging is cheaper than charging at home 
C. Workplace charging is convenient 
D. Workplace charging allows me to commute fully in electric mode 
E. I charge at my workplace in preparation for demand response events 
F. Other (please specify) 

 
 
CB9. Are there are any barriers for you or your household members to use workplace charging 
stations to charge this electric vehicle? (select all that apply) 
 

A. There is limited availability of workplace chargers 
B. Workplace charging station time limits are a barrier 
C. I have not experienced any barriers to use workplace charging stations 
D. Other (please specify) 
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CB10. How frequently did you typically use public charging stations for this vehicle during the 
typical weekday (Monday through Friday) in winter 2020-2021 (November through March)? 
 

A. More than 3 times a week 
B. 2-3 times a week 
C. Once a week 
D. 2-3 times a month 
E. Once a month 
F. Very sporadically when it was available 
G. I rarely/never used public charging stations on weekdays during the winter 2020-2021 
H. Other (please specify) 

 
 
CB11. How long was your typical charging session at public charging stations during the typical 
weekday (Monday through Friday) in winter 2020-2021 (November through March)? 
 

A. Less than 30 minutes 
B. 30-60 minutes 
C. 1-2 hours 
D. 2-3 hours 
E. 3+ hours 
F. I rarely/never used public charging stations on weekdays during the winter 2020-2021 
G. Other (please specify) 

 

A.3.4 Changes Since Winter 2019-2020 

Now we have some questions about how driving and charging changed, if at all, for the electric 
vehicle you are most familiar with between winter 2019-2020 and winter 2020-2021.  
 
CS1. Compared to your household’s use of this electric vehicle in the winter of 2019-2020, did 
the typical miles per day that this electric vehicle was driven on weekdays change in winter 
2020-2021? 
 

A. Yes, we drove the EV more on weekdays in winter 2020-2021 
B. Yes, we drove the EV less on weekdays in winter 2020-2021 
C. No / Not significantly 
D. We bought the EV after the winter of 2019-2020 

 
 
[If CS1 is not D, continue. Otherwise, skip to CS6] 
 
CS2. Compared to your household’s use of this electric vehicle in the winter of 2019-2020, did 
the timing of when this electric vehicle was typically driven on weekdays change in winter 2020-
2021 (e.g., shifted from morning and early evening to scattered throughout the day)? 

A. Yes  
B. No / Not significantly 
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[If CS2 is A, continue. Otherwise, skip to CS3] 
 
CS2_a. Please describe how the timing of when this electric vehicle was typically driven on 
weekdays changed in winter 2020-2021 compared to winter 2019-2020. (open-ended) 
 
 
CS3. Compared to your household’s use of your home charging station in the winter of 2019-
2020, did the amount of time this electric vehicle was typically connected to your home charging 
station on weekdays change in winter 2020-2021? 

A. Yes, the EV was connected more in winter 2020-2021 
B. Yes, the EV was connected less in winter 2020-2021 
C. No / Not significantly 

 
 
CS4. Compared to your household’s use of your home charging station in the winter of 2019-
2020, did the timing of when this electric vehicle was typically connected to your home charging 
station on weekdays change in winter 2020-2021 (e.g., shifted from being connected early 
evening through early morning to being connected all day when not in use)? 

A. Yes  
B. No / Not significantly 

 
 
[If CS4 is A, continue. Otherwise, skip to CS5] 
 
CS4_a. Please describe how the timing of when this electric vehicle was typically connected to 
your home charging station on weekdays changed in winter 2020-2021 compared to winter 
2019-2020. (open-ended) 
 
 
CS5. What, if any, additional observations do you have to share related to how your 
household’s use of this electric vehicle and/or home charging station changed between winter 
2019-2020 and winter 2020-2021?  

A. Please describe (open-ended) 
B. No additional observations 

 
 
[If EV2a + EV2b > 1, continue. Otherwise, skip to ET1] 
 
CS6. Thank you for answering the previous questions thinking about the electric vehicle whose 
driving and charging schedule you are most familiar with. You indicated that your household has 
more than one EV. Please describe how your household uses the additional electric vehicle(s) 
in winter 2020-2021 (e.g., driven approximately 5 miles per weekday, on average, mostly after 4 
pm). (open-ended, optional) 
 
 
CS7. Additionally, please describe how your household charges the additional electric 
vehicle(s). How do you manage home charging between EVs? (open-ended, optional) 
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A.3.5 Behavior During Events 

[If the enroll date is before March 30, 2021, continue. Otherwise, skip to S5.] 
 
ET1. The Eversource ConnectedSolutions EV Home Charger Demand Response Program 
rewards you for using less energy during periods of peak demand, when others are using more 
(aka “Events”). During Events, Eversource makes slight adjustments to decrease your charger’s 
energy use. Your vehicle charges more slowly, but you stay in control. How many events do you 
recall in winter 2020-2021 (November through March)? If you enrolled during this timeframe, 
provide the number you recall since you enrolled. (open-ended) 
 
 
[If ET1 > 0, continue. Otherwise, skip to S5] 
 
ET2.  Do you recall ever receiving advance notifications about Events? 
 

A. Yes 
B. No 

 
 
[If ET2 is A, continue. Otherwise, skip to ET5] 
 
ET3. How were you notified in advance that an Event was going to occur? (select all that apply) 
 

A. Email 
B. [EVSE_MANUFACTURER] app 
C. Other (please specify) 
D. Don’t know 

 
 
ET4. Are there ways that Event notification could be improved?  
 

A. Yes (please specify) 
B. No 

 
 
ET5. For the Events you can recall during winter 2020-2021, how often was your electric vehicle 
connected to your home charging station during Event hours? 
 

A. Connected for all Event hours 
B. Connected for most Event hours 
C. Connected for some Event hours 
D. Never connected during Event hours 
E. Don’t know 
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ET6. Please indicate how the Events affected your normal charging and/or driving behavior 
during winter 2020-2021. (select all that apply) 
 
[Response order for options A through E randomized for each respondent] 
 

A. No impacts 
B. Had to modify charging schedule to make sure my vehicle was charged for when it was 

needed (please specify) 
C. Went elsewhere during the event to charge my EV (e.g., public or workplace charging) 
D. Had to defer or reschedule activities so we/I could wait to finish charging the EV since 

charging was slower during the Event 
E. I had to disconnect my vehicle before it was fully charged. 
F. Other (please specify) 
G. Don’t know 

 
 
ET7. Did your household take any other actions in response to being notified that an Event was 
going to occur? (open-ended, optional) 
 
 
ET8. On Event days in winter 2020-2021, did you ever “opt-out” or override your home charging 
station setting to stop the program from adjusting your charging during the Event (either through 
the app or on the device itself)? 
 

A. Yes, through the home charging station app 
B. Yes, through the home charging station itself 
C. No  
D. Don’t know  

 
 
[If ET8 is A or B, continue. Otherwise, skip to S1] 
 
ET9. How often would you say you chose to override the scheduled Event charging setting once 
the Event was in-progress? Would you say… 
 

A. Every Event  
B. Most Events 
C. Some Events 
D. Rarely 
E. Never  
F. Unsure/Don’t know 

 
 
[If ET8 is A or B and ET9 is not E, continue. Otherwise, skip to S1] 
 
ET10. For what reason(s) did you opt-out or override the charging setting during the Event(s)? 
(open-ended) 
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ET11. Using a scale of 1 to 5, where 1 means "Very Difficult or Confusing" and 5 means "Very 
Easy", how easy was it to opt-out of or override Events? 
 

A. Very 
Difficult or 
Confusing 

B. C. Neutral D. E. Very Easy F. Don’t 
know 

 
 
[If ET11 is A or B (1 or 2), continue. Otherwise, skip to S1] 
 
ET12. What issues did you encounter when trying to opt-out or override a scheduled Event(s)? 
(open-ended) 
 

A.3.6 Program Satisfaction 

S1. On a scale of 1 through 5, where 1 is “Very dissatisfied” and 5 is “Very satisfied”, how would 
you rate your satisfaction with the following aspects of Eversource’s ConnectedSolutions EV 
Home Charger Demand Response Program to-date? 
 

 A. Very 
Dissatisfied 

B. C. 
Neutral 

D. E. Very 
Satisfied 

F. Don’t 
know 

 1 2 3 4 5  

S1b. Number of 
Events  

      

S1c. Length of Events       

S1d. Timing of Events 
(i.e., what period 
during the day events 
occurred) 

      

 
 
[If S1b is A or B (1 or 2), continue. Otherwise, skip to S3] 
 
S2. Please let us know why you are not satisfied with the number of Events. (open-ended) 
 
 
[S1c is A or B (1 or 2), continue. Otherwise, skip to S4] 
 
S3. Please let us know why you are not satisfied with the length of Events. (open-ended) 
 
 
[S1d is A or B (1 or 2), continue. Otherwise, skip to S5] 
 
S4. Please let us know why you are not satisfied with the timing of Events. (open-ended) 
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S5. How likely are you to continue to participate in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program, on a scale of 1-5, where 1 is “Very Unlikely” and 5 is 
“Very Likely”? 
 

A. Very Unlikely 
1 

B. 2 C. 3 D. 4 E. Very Likely 
5 

 
 
[If S5 is A or B (1 or 2), continue. Otherwise, skip to S7] 
 
S6. What change(s) to Eversource’s ConnectedSolutions EV Home Charger Demand Response 
Program, if any, would encourage you to continue participating? (open-ended, optional) 
 
 
[If S5 is one of C-E (3-5), continue. Otherwise, skip to D1] 
 
S7. What recommendations would you make, if any, to help improve Eversource’s 
ConnectedSolutions EV Home Charger Demand Response Program going forward? (open-
ended, optional) 
 

A.3.7 Demographics 

You’re almost done! We just have a few more questions. 
 
D1. Which of the following best describes the property type where your home charging station is 
located? 
 

A. Single family home  
B. Multi-family home (2-4 units) 
C. Multi-family home (5+ units) 
D. Mobile home 
E. Not a residence (business, workshop or other) 
F. Other (please specify) 

 
 
D1_a. Which of the following best describes the location of your home charging station? 
 

A. In a heated garage 
B. In an attached garage with no heat 
C. In an unattached heated garage 
D. In an unattached garage with no heat 
E. Outside 
F. Other (please specify) 
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D2. Which of the following age categories do you fall into? 
 

A. 18-24 
B. 25-34 
C. 35-44 
D. 45-54 
E. 55-64 
F. 65 or over 
G. Prefer not to provide 

 
 
D3. What is the last grade of school you completed? 
 

A. Grade school or less (1-8) 
B. Some high school (9-11) 
C. Graduated high school (12) 
D. Vocational/technical school 
E. Some college (1-3 years) 
F. Graduated college (4 years) 
G. Post graduate education 
H. Prefer not to provide 

 
 
D4. Which category best describes your gender?  
 

A. Male 
B. Female 
C. Other 
D. Prefer not to provide 

 
 
D5_a. [RESTRICT RESPONSE OPTIONS TO 2 DIGITS] How many people occupied your 
home this winter 2020-2021? Enter zero if appropriate. (open-ended) 
 

Occupant Type Number of Occupants 

Children, under 18 [numeric] 

Adults, 18 to 65 [numeric] 

Adults, 65 and older  [numeric] 
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D5. [USE TABLE PROVIDED IN EXCEL FILE TO PROVIDE RANGES BASED ON 
RESPONSE TO D5_a. AS AN EXAMPLE, IF THE SUM OF D5_a=1 (SINGLE HOUSEHOLD 
MEMBER), SHOW THE FOLLOWING] What was your estimated total annual household 
income in winter 2020-2021 before taxes (in other words, your gross household income)?  

A. Less than $19,600 
B. $19,601 - $39,100 
C. $39,101 - $45,600 
D. $45,601 - $52,100 
E. $52,101 - $58,700 
F. $58,701 - $65,200 
G. $65,201 - $71,700 
H. $71,701 - $78,200 
I. $78,201 - $97,800 
J. $97,801 - $130,400 
K. Greater than $130,400 
L. Prefer not to answer 

 

A.3.8 Closing 

C1. We have reached the end of the survey. Do you have any additional comments regarding 
the Eversource ConnectedSolutions EV Home Charger Demand Response Program? 
 

A. Yes (please describe) 
B. None 

 
 
C2. Thank you for taking the time to fill out this survey for the Eversource ConnectedSolutions 
EV Home Charger Demand Response Program! Please provide your email address so we may 
email you a $10 eGift Card redeemable at a number of retailers including Amazon.com and Visa 
(to see your options, visit https://www.rewardsgenius.com/reward-catalog). 
 

A. Email (prompts entry) 
B. I prefer not to provide my email address 

 
 
[Survey close] We thank you for your time spent taking this survey. Your response has been 
recorded.
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Appendix B. Participant Survey Output 

B.1 2019 Participant Survey Output 

B.1.1 Enrollment 

Q1. What was your top motivation for enrolling in Eversource’s ConnectedSolutions Electric 
Vehicle Home Charger Demand Response Program? (n=53) 

 
Source: Guidehouse 
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Q2. How did you learn about Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program? Select all that apply. (n=53) 

 
Source: Guidehouse 

 

Q3. Has enough information been provided to you about the program? (n=53) 

 
Source: Guidehouse 
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Q5. Did you encounter any challenges or difficulties during the enrollment process? (n=53) 

 
Source: Guidehouse 

 

Q7. Using a scale of 1 to 5 where 1 indicates “Very Unsatisfied” and 5 indicates “Very Satisfied,” 
how satisfied were you with the process of enrolling in the program? (n=53) 

 
Source: Guidehouse 
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Q8_2. Did the program influence your decision to purchase the new charger? (n=53) 

 
Source: Guidehouse 

B.1.2 EV Charactersitcs and Driving Behavior 

Q9_0. How many licensed drivers are there in your household? (n=53) 

 
Source: Guidehouse 
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Q9. Please indicate the number of each type of vehicle your household owns. (n=53) 

 
Source: Guidehouse 

 

Q10. Does your electric vehicle serve as the primary form of transportation for at least one 
member of the household on weekdays during the summer (June through August)? (n=8) 

 
Source: Guidehouse 
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Q11. What was your household’s top motivation for buying the electric vehicle? (n=53) 

 
Source: Guidehouse 

 

Q13. Which of the following best describes how your household typically uses your electric 
vehicle on weekdays (M-F) during the summer (June through August)? Select all that apply. 
(n=53) 

 
Source: Guidehouse 
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Q14. Ignoring short-term vacations (< 2 weeks), is the total distance (miles) your electric vehicle 
is driven by you and other household members relatively constant across summer weekdays 
(M-F) or does it vary? (n=53) 

 
Source: Guidehouse 
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Q15. During a typical summer weekday (M-F), on average, how many miles is your electric 
vehicle driven by you and other members of your household? Don’t worry about being exact – 
just provide your best estimate for miles driven per day. (n=34) 

 
Source: Guidehouse 
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B.1.3 Charging Behavior 

Q19. When your electric vehicle is home and is not being used, is it typically connected to your 
home charging station? (n=53) 

 
Source: Guidehouse 
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Q20. Which of the following best describes your household’s use of your home charging station 
for your electric vehicle? (n=53) 

 
Source: Guidehouse 

 

Q22. Please indicate the time ranges during which your electric vehicle is typically connected to 
your home charging station on weekdays (M-F) during the summer. Select all the time ranges 
that apply. 

 
Source: Guidehouse 
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Q22_1. Do you or other members of your household have access to charging at a workplace? 
(n=53) 

 
Source: Guidehouse 

 

Q23_0. Approximately what percentage of your household’s EV charging occurs at a 
workplace? (n=26) 

 
Source: Guidehouse 
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Q23. Please indicate when your electric vehicle is typically connected to a workplace charging 
station on weekdays (M-F) during the summer. Select all the time ranges that apply. 

 
Source: Guidehouse 

B.1.4 Behavior During Events 

Q25_B. Since enrolling, did you ever receive advance notifications about Events? (n=41) 

 
Source: Guidehouse 
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Q25_C. How were you notified in advance that an Event was going to occur? Select all that 
apply. (n=38) 

 
Source: Guidehouse 

 

Q25. Since enrolling, for the Events you can recall, how often was your BEV/PHEV connected 
to your home charging station during Event hours? (n=41) 

 
Source: Guidehouse 

 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page B-14 
 

 

Q26. Please indicate how the Events affected your normal charging and/or driving behavior. 
Select all that apply. (n=41) 

 
Source: Guidehouse 

 

Q28. On Event days, did you ever “opt-out” or override your home charger setting to stop the 
program from adjusting your charging during the Event (either through the app or on the device 
itself)? (n=41) 

 
Source: Guidehouse 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page B-15 
 

 

B.1.5 Program Satisfaction 

Q35. On a scale of 1 through 5, where 1 is “Very dissatisfied” and 5 is “Very satisfied”, how 
would you rate your satisfaction with the following aspects of the Eversource 
ConnectedSolutions EV Home Charger Demand Response Program to-date? 

 
Source: Guidehouse 
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Q40. How likely are you to continue to participate in the Eversource ConnectedSolutions EV 
Home Charger Demand Response Program, on a scale of 1-5, where 1 is “Very Unlikely” and 5 
is “Very Likely”? (n=41) 

 
Source: Guidehouse 

B.2 2020 Participant Survey Output 

B.2.1 Enrollment 

Note that 35 of the 110 survey respondents for the 2020 post-summer participant survey also 
took the 2019 participant survey. Their responses for the enrollment section are taken from the 
2019 participant survey (i.e., they were not asked the enrollment questions again when taking 
the 2020 survey). 
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E1. What was your top motivation for enrolling in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? (n=110) 

 
Source: Guidehouse 

 

E2. How did you learn about Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program? Select all that apply. (n=110) 

 
Source: Guidehouse 
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E3. Has enough information been provided to you about Eversource’s ConnectedSolutions EV 
Home Charger Demand Response Program? (n=110) 

 
Source: Guidehouse 

 

E5. Did you encounter any challenges or difficulties during the enrollment process? (n=110) 

 
Source: Guidehouse 
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E7. Using a scale of 1 to 5 where 1 indicates “Very Unsatisfied” and 5 indicates “Very Satisfied,” 
how satisfied were you with the process of enrolling in the program? (n=110) 

 
Source: Guidehouse 

 

E10_1. At what point did you become aware of Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? (n=66) 

 
Source: Guidehouse 
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E10. Did Eversource’s ConnectedSolutions EV Home Charger Demand Response Program 
influence your decision to purchase the new charger? (n=36) 

 
Source: Guidehouse 

 

E11. Which of the following best describes the charger that you owned prior to purchasing the 
Level 2 charger that is currently enrolled in program? (n=66) 

 
Source: Guidehouse 
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B.2.2 EV Charactersitcs and Driving Behavior 

EV1. How many licensed drivers are there in your household? (n=110) 

 
Source: Guidehouse 

EV2. Please indicate the number of each type of vehicle your household owns. (n=108) 

 
Source: Guidehouse 
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EV10. Did this electric vehicle serve as the primary form of transportation for at least one 
member of the household on weekdays during the summer 2020 (June through August)? 
(n=110) 

 
Source: Guidehouse 

 

EV11. What was your household’s top motivation for buying the electric vehicle? (n=110) 

 
Source: Guidehouse 

 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page B-23 
 

 

EV12. Which of the following best describes how your household typically used this electric 
vehicle on weekdays (Monday through Friday) during the summer 2020 (June through August)? 
Select all that apply. (n=110) 

 
Source: Guidehouse 

 

EV13. During a typical summer 2020 weekday (Monday through Friday), on average, how many 
miles was this electric vehicle driven by you and other members of your household? (n=106) 

 
Source: Guidehouse 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page B-24 
 

 

B.2.3 Charging Behavior 

CB1. During summer 2020, when this electric vehicle was not being used and at home, was it 
typically connected to your home charging station? 

 
Source: Guidehouse 
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CB2. During summer 2020, which of the following best describes your household’s use of your 
home charging station for this electric vehicle? (n=106) 

 
Source: Guidehouse 

 

CB2_b. How was this electric vehicle’s charging schedule determined? (n=18) 

 
Source: Guidehouse 
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CB3. Below, please indicate the time ranges during which this electric vehicle was typically 
connected to your home charging station on weekdays (Monday through Friday) during summer 
2020 (June through August). Select all the time ranges that apply. (n=106) 

 
Source: Guidehouse 
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CB4. Do you or other members of your household have access to charging at a workplace? 
Please answer this question based on whether or not charging is available at a workplace, 
regardless of whether you or other household members go into work regularly and/or use it. 
(n=106) 

 
Source: Guidehouse 
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CB5. Approximately what percentage of this electric vehicle’s charging during summer 2020 
(June through August) occurred at a workplace? (n=42) 

 
Source: Guidehouse 

 

CB7. Below, please indicate when this electric vehicle was typically connected to a workplace 
charging station on weekdays (Monday through Friday) during the summer 2020 (June through 
August). (n=20) 

 
Source: Guidehouse 
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B.2.4 Changes Since Summer 2019 

CS1. Compared to your household’s use of this electric vehicle in the summer of 2019, did the 
typical miles per day that this electric vehicle was driven on weekdays change in summer 2020? 
(n=106) 

 
Source: Guidehouse 
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CS2. Compared to your household’s use of your electric vehicle in the summer of 2019, did the 
timing of when your electric vehicle was typically driven on weekdays change in summer 2020? 
(n=77) 

 
Source: Guidehouse 
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CS3. Compared to your household’s use of your home charging station in the summer of 2019, 
did the amount of time your electric vehicle was typically connected to your home charging 
station on weekdays change in 2020? (n=77) 

 
Source: Guidehouse 
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CS4. Compared to your household’s use of your home charging station in the summer of 2019, 
did the timing of when your electric vehicle was typically connected to your home charging 
station on weekdays change in summer 2020? (n=77) 

 
Source: Guidehouse 

B.2.5 Behavior During Events 

ET2.  Do you recall ever receiving advance notifications about Events? (n=101) 

 
Source: Guidehouse 
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ET3. How were you notified in advance that an Event was going to occur? Select all that apply. 
(n=94) 

 
Source: Guidehouse 

 

ET5. For the Events you can recall during summer 2020, how often was your electric vehicle 
connected to your home charging station during Event hours? 

 
Source: Guidehouse 
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ET6. Please indicate how the Events affected your normal charging and/or driving behavior 
during summer 2020. Select all that apply. (n=101) 

 
Source: Guidehouse 

 

ET8. On Event days in summer 2020, did you ever “opt-out” or override your home charging 
station setting to stop the program from adjusting your charging during the Event (either through 
the app or on the device itself)? (n=101) 

 
Source: Guidehouse 
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ET9. How often would you say you chose to override the scheduled Event charging setting once 
the Event was in-progress? (n=5) 

 
Source: Guidehouse 

 

ET11. Using a scale of 1 to 5, where 1 means "Very Difficult or Confusing" and 5 means "Very 
Easy", how easy was it to opt-out of or override Events? (n=5) 

 
Source: Guidehouse 
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B.2.6 Program Satisfaction 

S1. On a scale of 1 through 5, where 1 is “Very dissatisfied” and 5 is “Very satisfied”, how would 
you rate your satisfaction with the following aspects of Eversource’s ConnectedSolutions EV 
Home Charger Demand Response Program to-date? (n=101) 

 
Source: Guidehouse 
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S5. How likely are you to continue to participate in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program, on a scale of 1-5, where 1 is “Very Unlikely” and 5 is 
“Very Likely”? (n=110) 

 
Source: Guidehouse 
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B.2.7 Demographics 

D1. Which of the following best describes the property type where your home charging station is 
located? (n=110) 

 
Source: Guidehouse 

 

D2. Which of the following age categories do you fall into? (n=110) 

 
Source: Guidehouse 
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D3. What is the last grade of school you completed? (n=110) 

 
Source: Guidehouse 

 

D4. Which category best describes your gender? 

 
Source: Guidehouse 
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D5. Please indicate which range best describes the annual income of your entire household 
(everyone living in your home). (n=110) 

 
Source: Guidehouse 

 

B.3 2021 Participant Survey Output 

B.3.1 Enrollment 

Note that 71 of the 206 survey respondents for the 2021 post-winter participant survey also took 
the 2020 post-summer participant survey and/or the 2019 participant survey. Their responses 
for the enrollment section are taken from the first survey that they completed (i.e., they were not 
asked these questions again). 
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E1. What was your top motivation for enrolling in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? (n=206) 

 
Source: Guidehouse 

 

E2. How did you learn about Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program? Select all that apply. (n=206) 

 
Source: Guidehouse 

 



 

Eversource Electric Vehicle Supply Equipment Direct Load Control 
Demonstration Evaluation 

 

  

Confidential information for the sole benefit and use of Eversource. Page B-42 
 

 

E3. Has enough information been provided to you about Eversource’s ConnectedSolutions EV 
Home Charger Demand Response Program? (n=206) 

 
Source: Guidehouse 

 

E5. Did you encounter any challenges or difficulties during the enrollment process? (n=206) 

 
Source: Guidehouse 
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E7. How satisfied were you with the process of enrolling in the program? (n=206) 

 
Source: Guidehouse 

 

E10_1. At what point did you become aware of Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? (n=150) 

 
Source: Guidehouse 
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E10. Did Eversource’s ConnectedSolutions EV Home Charger Demand Response Program 
influence your decision to purchase the new charger? (n=127) 

 
Source: Guidehouse 

 

E11. Which of the following best describes the charger that you owned prior to purchasing the 
Level 2 charger that is currently enrolled in program? (n=206) 

 
Source: Guidehouse 
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B.3.2 EV Charactersitcs and Driving Behavior 

EV1. How many licensed drivers are there in your household? (n=206) 

 
Source: Guidehouse 

 

EV2. Please indicate the types of vehicle your household owns. (n=206) 

 
Source: Guidehouse 
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EV10. Did this electric vehicle serve as the primary form of transportation for at least one 
member of the household on weekdays during the winter 2020-2021 (November 2020 through 
March 2021)? (n=206) 

 
Source: Guidehouse 

 

EV11. What was your household’s top motivation for buying the electric vehicle? (n=209) 

 
Source: Guidehouse 
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EV12. Which of the following best describes how your household typically used this electric 
vehicle on weekdays (Monday through Friday) during the winter 2020-2021 (November through 
March)? Select all that apply. (n=206) 

 
Source: Guidehouse 
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EV13. During a typical winter 2020-2021 weekday (Monday through Friday), on average, how 
many miles was this electric vehicle driven by you and other members of your household? Don’t 
worry about being exact – just provide your best estimate for the total miles driven on a typical 
winter weekday for 2020-2021. (n=206) 

 
Source: Guidehouse 
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B.3.3 Charging Behavior 

CB1. During winter 2020-2021, when this electric vehicle was not being used and at home, was 
it typically connected to your home charging station? (n=206) 

 
Source: Guidehouse 
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CB2. During winter 2020-2021, which of the following best describes your household’s use of 
your home charging station for this electric vehicle? (n=206) 

 
Source: Guidehouse 

 

CB2_b. How was this electric vehicle’s charging schedule determined? (n=42) 

 
Source: Guidehouse 
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CB2_c. Did Eversource’s ConnectedSolutions EV Home Charger Demand Response Program 
influence your choice of charging schedule at all? (n=206) 

 
Source: Guidehouse 
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CB3. Below, please indicate the time ranges during which this electric vehicle was typically 
connected (regardless of charging or not) to your home charging station on weekdays (Monday 
through Friday) during winter 2020-2021 (November through March). Select all the time ranges 
that apply. (n=206) 

 
Source: Guidehouse 
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CB4_a. Compared to your household’s use of your home charging station on weekdays, was 
the amount of time this electric vehicle was typically connected to your home charging station in 
winter 2020-2021 different on weekends? (n=206) 

 
Source: Guidehouse 
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CB4_b. Compared to your household’s use of your home charging station on weekdays, was 
the timing of when this electric vehicle was typically connected to your home charging station in 
winter 2020-2021 different on weekends (e.g., shifted from being connected early evening 
through early morning to being connected all day when not in use)? (n=206) 

 
Source: Guidehouse 
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CB4. Is this electric vehicle driven to a workplace that has workplace charging available? Please 
answer this question based on whether or not charging is available at a workplace, regardless 
of whether you or other household members go into work regularly and/or use it. (n=206) 

 
Source: Guidehouse 

 

CB5. Approximately what percentage of this electric vehicle’s charging during winter 2020-2021 
(November through March) occurred at a workplace? (n=58) 

 
Source: Guidehouse 
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CB7. Below, please indicate when this electric vehicle was typically connected to a workplace 
charging station on weekdays (Monday through Friday) during the winter 2020-2021 (November 
through March). Select all the time ranges that apply. (n=39) 

 
Source: Guidehouse 

 

CB8. What are your main motivations for using workplace charging stations? Select all that 
apply. (n=39) 

 
Source: Guidehouse 
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CB9. Are there are any barriers for you or your household members to use workplace charging 
stations to charge this electric vehicle? Select all that apply. (n=39) 

 
Source: Guidehouse 

 

CB10. How frequently did you typically use public charging stations for this vehicle during the 
typical weekday (Monday through Friday) in winter 2020-2021 (November through March)? 
(n=206) 

 
Source: Guidehouse 
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CB11. How long was your typical charging session at public charging stations during the typical 
weekday (Monday through Friday) in winter 2020-2021 (November through March)? (n=206) 

 
Source: Guidehouse 
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B.3.4 Changes Since Winter 2019-2020 

CS1. Compared to your household’s use of this electric vehicle in the winter of 2019-2020, did 
the typical miles per day that this electric vehicle was driven on weekdays change in winter 
2020-2021? (n=206) 

 
Source: Guidehouse 
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CS2. Compared to your household’s use of this electric vehicle in the winter of 2019-2020, did 
the timing of when this electric vehicle was typically driven on weekdays change in winter 2020-
2021 (e.g., shifted from morning and early evening to scattered throughout the day)? (n=132) 

 
Source: Guidehouse 
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CS3. Compared to your household’s use of your home charging station in the winter of 2019-
2020, did the amount of time this electric vehicle was typically connected to your home charging 
station on weekdays change in winter 2020-2021? (n=132) 

 
Source: Guidehouse 
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CS4. Compared to your household’s use of your home charging station in the winter of 2019-
2020, did the timing of when this electric vehicle was typically connected to your home charging 
station on weekdays change in winter 2020-2021 (e.g., shifted from being connected early 
evening through early morning to being connected all day when not in use)? (n=132) 

 
Source: Guidehouse 
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B.3.5 Behavior During Events 

ET2. Do you recall ever receiving advance notifications about Events? (n=144) 

 
Source: Guidehouse 

 

ET3. How were you notified in advance that an Event was going to occur? (select all that apply) 
(n=134) 

 
Source: Guidehouse 
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ET5. For the Events you can recall during winter 2020-2021, how often was your electric vehicle 
connected to your home charging station during Event hours? 

 
Source: Guidehouse 

 

ET6. Please indicate how the Events affected your normal charging and/or driving behavior 
during winter 2020-2021. Select all that apply. (n=144) 

 
Source: Guidehouse 
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ET8. On Event days in winter 2020-2021, did you ever “opt-out” or override your home charging 
station setting to stop the program from adjusting your charging during the Event, either through 
the app or on the device itself? (n=144) 

 
Source: Guidehouse 

 

ET9. How often would you say you chose to override the scheduled Event charging setting once 
the Event was in-progress? (n=5) 

 
Source: Guidehouse 
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ET11. How easy was it to opt-out of or override Events? (n=4) 

 
Source: Guidehouse 

B.3.6 Program Satisfaction 

S1. How would you rate your satisfaction with the number of events, length of events, and 
timing of events for the Eversource’s ConnectedSolutions EV Home Charger Demand 
Response Program to-date? (n=144) 

 
Source: Guidehouse 
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S5. How likely are you to continue to participate in Eversource’s ConnectedSolutions EV Home 
Charger Demand Response Program? 

 
Source: Guidehouse 

B.3.7 Demographics 

D1. Which of the following best describes the property type where your home charging station is 
located? (n=206) 

 
Source: Guidehouse 
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D1_a. Which of the following best describes the location of your home charging station? 
(n=206) 

 
Source: Guidehouse 

 

D2. Which of the following age categories do you fall into? (n=206) 

 
Source: Guidehouse 
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D3. What is the last grade of school you completed? (n=206) 

 
Source: Guidehouse 

 

D4. Which category best describes your gender? 

 
Source: Guidehouse 
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D5.  What was your estimated total annual household income in the winter 2020-2021 before 
taxes (in other words, your gross household income)? (n=206) 

 
Source: Guidehouse 

 
 

 
Source: Guidehouse 
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Appendix C. Assessment of Charging Profiles – 
Supplemental Results 

Figure 5-1 depicts the percent of weekday charging sessions that were scheduled or 
unscheduled, broken out by several categories. 12% of all charging sessions from August 2019 
through March 2021 were scheduled sessions, and ranged from 11-12% for the three time 
periods analyzed in Section 4.2. Customers in Massachusetts had more scheduled sessions 
than those in Connecticut, with 12% and 5% of their sessions being scheduled, respectively. 

Figure 5-1. Percent of Sessions by Session Type on Weekdays 

 
Note: Depending upon date of enrollment, devices are considered “New” if their activation date was on or after March 
1st or September 1st of a given year, and “Existing” if not. 

Source: Guidehouse analysis of EVSE vendor data 

25% of the enrolled devices with data had at least one scheduled weekday session. Figure 5-2 
categorizes these devices by the percent of their weekday charging sessions that were 
scheduled. Approximately 49% of devices had a set schedule for at least half of their weekday 
charging sessions, and 5% scheduled all of their charging sessions. Customers that are 
frequently or always scheduling their charging sessions may never align with a DR event and 
may be program free riders. 
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Figure 5-2. Percent of EVSEs by Scheduled Session Frequency on Weekdays 

 
Note: Depending upon date of enrollment, devices are considered “New” if their activation date was on or after March 
1st or September 1st of a given year, and “Existing” if not. 

Source: Guidehouse analysis of EVSE vendor data 
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Appendix D. Event Participation – Supplemental Results 

Figure 5-3., Figure 5-4., and Figure 5-5. show the participation breakdown by event and 
averages across each impact analysis period. Participation was consistent across events within 
an impact analysis period. The first event ever called on August 19, 2019 appeared to have an 
abnormally high percentage of full participants, but this is likely skewed by the small amount of 
devices enrolled at that time.  

Figure 5-3. Event Participation in August 2019 – October 2019 Impact Analysis Period 

 

Note: “n = “ represents the number of devices with data on that event day.  

Source: Guidehouse analysis of EVSE vendor data 
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Figure 5-4. Event Participation in June 2020 – September 2020 Impact Analysis Period 

 

Note: “n = “ represents the number of devices with data on that event day.  

Source: Guidehouse analysis of EVSE vendor data 

Figure 5-5. Event Participation in October 2020 – March 2021 Impact Analysis Period 

 

Source: Guidehouse analysis of EVSE vendor data 
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Figure 5-6. shows the average participation by state across all events where devices were 
enrolled. There is a small difference in partial participation between states, though full 
participation was similar: MA has 8% partial participation and 9% full participation and CT has 
4% partial participation and 9% full participation.  

Figure 5-6. Average Participation by State 

 
Note: “n = “ represents the number of devices with data on that event day.  

Source: Guidehouse analysis of EVSE vendor data 
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Appendix E. Impact Analysis – Supplemental Results 

Figure 5-7., Figure 5-8., and Figure 5-9. show impacts calculated with the engineering approach 
by event for all devices and for participating devices. Participating devices in these figures 
include partial and full participants. The highest event impact across all impact analysis periods 
for participating devices was 1.75 kW and came from the event on January 29, 2021. The 
highest per-event impacts for participating devices in the August 2019–October 2019 and June 
2020–September 2020 impact analysis periods were 1.03 kW on October 17, 2019 and 1.19 kW 
on August 3, 2020, respectively. Differences in event impacts for participating devices between 
impact analysis periods can be attributed to a variety of factors including the ratio of full to 
partial participants and changes in max observed power draw of participating EVSEs.  

Figure 5-7. Impacts by Event in August 2019 – October 2019 Impact Analysis Period 

 
Source: Guidehouse analysis of EVSE vendor data 
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Figure 5-8. Impacts by Event in June 2020 – September 2020 Impact Analysis Period 

 
Source: Guidehouse analysis of EVSE vendor data 

Figure 5-9. Impacts by Event in October 2020 – March 2021 Impact Analysis Period 

 
Source: Guidehouse analysis of EVSE vendor data 

Figure 5-10.Figure 5-10. shows the event level contribution of participating devices by their 
maximum observed power draw. The highest event impact of participating devices was 1.75 kW 
on January 29, 2021, during which devices with a maximum observed power draw greater than 
8 kW made up 7% of the participating devices and 25% of the impacts. The October 2020–
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March 2021 event with the lowest impacts among participating devices (1.05 kW) was the 
March 23, 2021 event, where participating devices with a maximum observed power draw over 
8 kW only made up 4% of the event impacts.  

Figure 5-10. Impact Contribution by Max Observed Power Draw and Event 

 

Source: Guidehouse analysis of EVSE vendor data 

Figure 5-11 shows the modeled baselines for the within-subject and engineering methodologies 
in addtion to the actual load reduction during the event. From the plots below, there is some 
evidence of snapback in the hours following an event in the first three events and the final four 
events. However, the first three events had event end times closer to the default schedule start 
time (11 p.m.), which could mean that apparent snapback charging after an event was inflated 
by scheduled charging sessions.  
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Figure 5-11. Event Baselines 

  

Source: Guidehouse analysis of EVSE vendor data 
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