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Figure 22. Average Monthly Battery Energy Capacity & Expected Degradation  

 
Source: Guidehouse 
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4.0 Process and Customer Experience Evaluation  
Guidehouse engaged with participants via an online survey during two customer participation 
points of the pilot, the enrollment period as well as at the close of the pilot. Responses from 
survey questions provided insights into the participant’s motivations, behaviors, comprehension 
of the pilot, as well as satisfaction, as outlined in Table 5. 

 Table 5. Process Evaluation Research Questions for 

Category Research Questions  

Motivations What was the primary motivation for customers to obtain a battery 
and participate in the program?    

Outreach 
How did participants hear about the program?  
Which of the marketing and outreach methods were most successful? 

Processes 
Were there any issues in the installation process?  
What are these barriers, and how might Liberty address them? 

Behaviors 

What are customer usage patterns and end-uses prior to 
participation?  
Are customers changing their consumption patterns due to TOU 
rates?  
How have behaviors changed during the critical peak period?  
How have behaviors changed during the on peak period? 

Comprehension How well do customers understand the TOU rate and Liberty’s 
access to their battery?  

Demographics What are the demographics of the participant population?  

Distributed 
Generation 

How many participants have solar PV or other distributed generation? 

Satisfaction 
Were the customer’s expectations met? 
Would they participate in the program again or recommend it to a 
friend based on their experience? 

 
At the close of the enrollment survey, which was fielded from June 2020 through July 2022, 
Guidehouse received 71 survey responses equaling a response rate of 72%. The end of pilot 
survey was fielded from July 2022 through August 2022 and received a total of 68 responses, a 
response rate of 73%. Some customers that completed the enrollment survey chose not to 
respond to the end of pilot survey. For comparison purposes, Guidehouse has excluded 
customers that only completed one survey when discussing participation trends.  
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4.1.1 Motivation 
Motivations for participating in the pilot varied as shown in Figure 23, however, the ability to 
provide backup power was rated the most important factor at 4.69 of respondents rating it as 
extremely important. The second highest rated factor for participation was the ability to pair the 
system with their solar PV (4.0) as seen in Figure 23. 

Figure 23. Motivations for Pilot Participation 

 
*Results only show respondents that identified as solar PV owners. 

Source: Guidehouse Analysis 

4.1.2 Outreach 
Various marketing methods were deployed to promote the pilot program prior to the enrollment 
phase. When asked how participants learned of the program, half (49%) responded that they 
first heard about the pilot through a Liberty Utilities bill insert or letter. The second most 
successful method of outreach was the Liberty Utilities website (17%). Methods such as a 
Liberty Utilities employee (6%) and architect recommendations (1%) were the least common 
ways in which the participants learned about the pilot, as seen in Figure 24.  

It should be noted that direct mail (bill inserts) had the most impact in program awareness, as 
well as the Liberty Utilities website. It could be hypothesized that these methods are integrated 
with bill payment methods, thus making them the most pronounced.  
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Figure 24. Methods of Battery Storage Outreach 

 

Source: Guidehouse Analysis 

4.1.3 Processes 
Participants noted some challenges and barriers during the enrollment and installation period. 
Of the customers that responded to the survey, 30% reported encountering a barrier during the 
installation process. The most frequent issues reported were the space the battery took in the 
home (19%), the length of the installation process (19%), the lack of communication around the 
process (19%), and the level of responsiveness from the battery installer (19%), as seen in 
Figure 25. 

Respondents who expressed challenges cited increased communication from both the installer 
and from Liberty Utilities on timeline, changes to rates, and other programs as ways to help 
improve the program. 
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Figure 25. Barriers Encountered During Installation Process 

 
Source: Guidehouse Analysis 

Participants also had the opportunity to rate factors associated to the installation process. Using 
a scale of 1-5, where 1 is extremely dissatisfied and 5 is extremely satisfied, customers rated 
the ease of scheduling the installation with the technician an average of 4.45, the installation 
process an average of 4.59, and the professionalism of the technician that came to their home 
as an average of 4.93.  

At the close of the pilot, participants once again had the opportunity to share barriers that they 
experience throughout the program. Customers who expressed challenges noted that most of 
their issues were associated with the installer (n=10). Additional issues include not optimizing 
for PV, delays in reactivation after a storm, difficulties with registering, lack of battery/PV system 
coordination, limits to the battery storage size, and limit to solar PV even after home load had 
increased, which all had an n value of one.  

At the close of the pilot, participants noted that most of their issues were around their interaction 
with the installer, with some noting issues with the batteries itself. Customers cited the amount 
of battery down time after an outage, difficulty with battery registering, and coordination between 
the battery and some customer’s PV systems. To rectify this, participants stated that they are 
looking to better understand the program and how they can improve their benefits. Some 
participants would like to understand how they could add more battery storage and potentially 
change their charging patterns. Additionally, participants would like more communication and 
education on the algorithm used for payment and how the program works. Despite some 
challenges, most customers (79%) are willing to recommend the program to a friend. 

4.1.4 Behaviors 
Utility Bill 

Prior to participating in the pilot, respondents were split in how they engaged with their utility bill. 
Respondents reported glancing at the various costs and other information on the bill before 
paying (37%), spending several minutes looking at their bill to understand the costs and other 
information provided (31%), and looking at the total bill amount and if it is within reason, they 
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just pay it (23%). Only 10% do not look at their bill at all since it is paid automatically, as seen in 
Figure 26. 

Figure 26. Customer Utility Bill Behavior 

 
Source: Guidehouse Analysis 

Guidehouse saw most notably an increase (14%) in the number of respondents reporting 
spending several minutes looking at their monthly bill after participating in the pilot. This is an 
indication that participants overall are spending more time looking at their utility bill post pilot.  

 

Appliances/Equipment 

Overall, participants largely did not change the amount of equipment or appliances in their home 
throughout the pilot. The notable exceptions were the addition of 6 heat pumps (Table 7), the 
removal of 4 electric water heaters (Table 7), the addition of 6 computers (Table 9), and the 
addition of 5 televisions (Table 9). Based on the small sample size of participants in this 
analysis, it appears that there is a correlation between customers adopting heat pumps and 
customers adopting energy storage. While about 2-4% of New Hampshire customers are 
estimated to have air-source heat pumps,15 the survey responses indicate that more than 20% 
of Pilot participants have adopted heat pumps. 

 
 
15 New Hampshire Potential Study: Statewide Assessment of Energy Efficiency and Active Demand Opportunities, 
2021-2023, Volume III: Residential Market Baseline Study (2020) 
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Table 6. Customer Cooling Equipment Pre and Post Pilot 

  Evaporative or swamp 
cooler 

Central air 
conditioning 

Window unit air 
conditioner 

Enrollment  1 19 6 
End of Pilot  0 21 8 
Difference -1 2 2 

Source: Guidehouse Analysis 

 
Table 7. Customer Heating Equipment Pre and Post Pilot 

  
Electric 

baseboard 
heat 

Electric 
furnace  

Heat pump 
(ground or 
air source) 

Space 
heaters 

Electric 
water 

heaters 
Enrollment  4 6 8 8 17 

End of Pilot  5 3 14 6 13 

Difference 1 -3 6 -2 -4 

Source: Guidehouse Analysis 

 
Table 8. Customer Kitchen Appliance and Equipment Pre and Post Pilot 

 Refrigerator  
Freezer 

(separate from 
refrigerator) 

Electric stove / 
range Dishwasher 

Enrollment  41 31 34 55 

End of Pilot  39 31 35 56 

Difference -2 0 1 1 

Source: Guidehouse Analysis 

 
Table 9. Customer Appliance and Electronics Pre and Post Pilot 

 Clothes 
washer 

Electric 
clothes 
dryer 

Computer Television 
Gaming 
system 

 

Swimming 
pool with 
filtration 
system 

 
Enrollment  54 50 6 14 12 5 

End of Pilot  56 50 12 19 13 6 

Difference 2 0 6 5 1 1 

Source: Guidehouse Analysis 

It was also reported that two participants added solar PV since participating in the program, two 
other customers removed their backup generator, and three customers purchased EVs. Overall, 
12 customers self-reported having solar during the pilot program. This number does differ from 
tracking data values as not all participants responded to the survey.  

Docket No. DE 17-189 
Exhibit 22

042

Guidehouse 



 Battery Storage Pilot Program – Interim Evaluation Report 
 

  

Confidential information for the sole benefit and use of Liberty Utilities. Page 42 
 

 
Electric Vehicles 

Of the respondents that reported owning EV’s (n=12), all respondents reported charging their 
vehicles at home. Most customers (83%) reported charging their vehicles between 8pm-8am or 
during the off-peak time of use period. 
 
Thermostats 

Throughout the pilot, participants largely did not change their winter heating behavior. The 
average temperature set during the day/evening when people were at home and awake was 
approximately 68 degrees. Similarly, during the day and evening when no one was home, 
customers are reporting setting their thermostat at 64 degrees, which is the same temperature 
reported at night when people were sleeping. When customers were away on vacation, the 
average temperature reported was 60 degrees.  
In the summer months, respondents did report a slight change to their cooling behaviors. From 
the enrollment period to the end of the pilot, customers set their temperature approximately 4 
degrees higher than previously reported, 69 to 73 degrees during the day and evening when 
people were home and awake. There was also an increase in the average temperature during 
the day and evening when no one was home, from 70 degrees to 75 degrees. The period at 
night when people were sleeping also saw a rise from 68 to 72 degrees. Lastly, during vacations 
or times when the home is unoccupied for a day or more, customers reported setting the 
temperature at an average of 76 degrees, an increase of five degrees from the enrollment 
period.  

4.1.5 Comprehension 
When enrolling in the pilot, 45% of participants expressed having a fairly complete 
understanding of how their battery storage system charged and discharged. However, this 
percent dropped to 32% at the end of the pilot. There was also a 9% increase in respondents 
who rated their understanding as highly knowledgeable (24% to 33%), and a slight increase in 
the basic understanding of charging and discharging (increase of 2%). Guidehouse also saw an 
increase (4%) of customers reporting very little knowledge (3% to 7%), signaling that some 
customers may be experiencing confusion post pilot, as seen in Figure 27. 
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Figure 27. Customer Comprehension of Battery Charging and Discharging 

 
Source: Guidehouse Analysis 

When probed on the definition of time-of-use rates, Guidehouse saw an increase from 94% 
to 97% of participants correctly identifying that time-of-use as rates are based on the time of 
day that the electricity is used. Participants also reported more awareness of the number of 
time-of-use rates there are on weekdays, an increase of nearly 14% in comprehension (63% 
to 77% correctly identified). 

Respondents were also gauged on their understanding of what the start and end times were 
of several time of use periods, off peak, critical peak, and on peak. Overall, comprehension 
of these periods showed only slight changes. The period that showed an overall decline in 
comprehension was the off-peak time-of-use period as seen in Figure 28. 

Figure 28. Level of Comprehension of Time of Use Periods Over Time  

 
Source: Guidehouse Analysis 
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4.1.6 Demographics 
Customers that responded to the enrollment survey overwhelmingly stated that they owned their 
own home (99%), with only one respondent noting that they rented. Ages of the homes ranged 
as early as 1807 and as recent as 2020, with an average build period of the early 1970’s. 
Homes were largely single-family (93%) with some customers reporting living in duplexes (4%), 
or townhomes (3%).  

When surveyed on annual household income in 2019, 31% of survey respondents opted not to 
respond to this question. Most of the respondents that did respond (55%) stated an annual 
income of $100,000 or higher, with 20% of that range noting an income of $200,000 or above. 
The remaining 13% of customers reported annual incomes at or below $100,000, with only 3% 
of this segment reporting their income in the range of $30,000 to $50,000.  

On average, respondents reported one child in the home with 2 adults. The highest level of 
education reached by most respondents was a Graduate Professional degree (59%) followed by 
a college degree (35%). Only 4% of respondents reported having either a high school degree or 
some college or additional schooling. Two percent of respondents choose not to respond to this 
question. 

4.1.7 Satisfaction 
Using a scale of 1 to 5, where 1 is extremely dissatisfied and 5 is extremely satisfied, customers 
on average rated their overall experience participating in the program as an average of 4.25, as 
shown in Figure 29. Drivers of dissatisfaction were issues with the system (n=4), lack of 
experienced savings (n=3), lack of control of the system (n=2), dissatisfaction with the discharge 
(n=2), and unclear billing practices (n=1). 

Customers rated the export compensation process lower, an average of 3.54, with 
dissatisfaction primarily driven by an unclear billing process (n=10), lack of savings (n=5), and 
an unclear schedule (n=3).  

The rate of compensation was rated the lowest at an average of 3.45. The primary factor driving 
this rating was the lack of realized savings (n=17), complicated billing (n=5), discharge or 
process issues (n=4), and issues with the battery (n=3). 
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Figure 29. Average Satisfaction Rating of Program Factors 

 
Source: Guidehouse Analysis 

 
Over half of surveyed customers (56%) stated that they were not concerned about Liberty 
Utilities discharging their battery, an increase of 13%. However, there was a reported 3% 
increase of customers not being aware that Liberty Utilities was discharging their battery. 
Additionally, only 59% of customers stated that they were aware when an event-day was 
initiated. It should be noted that Liberty Utilities did not inform customers when an event day 
would occur. Twenty percent of customers did however express that they did not want to be 
contacted or were neutral regarding being informed of an event day, while the remaining 80% of 
respondents would prefer to be notified in the future. 

When surveyed about customer battery usage, most customers (80%) stated that their battery 
was available when needed. Other customers (13%) stated that due to the discharge period, 
they were not able to use their battery for backup during outages or storms. The remaining 6% 
of customers reported that they were not sure if their battery was available when they needed it. 
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