
 
 

 

 
Connected Home Bundle Field Study 
 
OVERVIEW 
 
What was the purpose of this project? 

Pacific Gas & Electric (PG&E) conducted the Connected 
Home Bundle Field Study in order to explore the way 
that customers are currently interacting, and could 
interact, with new Energy Management Technologies 
(EMTs) for a variety of different energy management-
related applications. Applied Energy Group (AEG) 
worked with PG&E to evaluate the Field Study and 
CLEAResult was the implementation contractor. An 
overview of the study components is shown in the 
figure to the right. 

What were the project goals? 

The goals of the Field Study were to explore the 
technical and experience components of Connected 
Home products with a dual focus on assessing 
customers’ experience and energy impacts. The specific 
objectives of the Field Study are described below: 

Customer Experience. Survey instruments were designed to meet most of the customer experience analysis objectives. In 
addition, an analysis of device data allowed AEG to gain insight into how customers were interacting with their devices and 
an interview with CLEAResult staff explored technical issues and lessons learned. Specific goals included: 

• Learn how customers install their product bundles, identify challenges, and suggest improvements. 
• Set up platforms that allow all EMTs to react to a DR event as a bundle, identify challenges, and suggest 

improvements.  
• Observe how customers use (or want to use) their bundles and potential energy impacts.  
• Assess overall customer satisfaction with the bundles and their willingness to participate in similar programs in the 

future.  

Energy Impacts. The study team knew at the outset of the project that the sample might be too small to detect significant 
changes in energy consumption, however, an energy analysis was included in the Field Study to attempt to measure, or at 
least obtain information on the directionality of energy use and changes in consumption during DR events. Specific goals 
included:  

• Assess customers’ response during DR events using smart meter data.  
• Determine if customers changed overall energy consumption after the installation of their bundles.  
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METHODOLOGY  
 
What was the methodology for this project? 

Customer Recruitment 

Participants for the Field Study were from the pool of customers that had participated in the PG&E Smart Thermostat 
Rebate program and purchased an Ecobee thermostat. The value of using this group was twofold: PG&E already knew 
which customers had Ecobee thermostats (a minimum bar for participation in the Field Study), and email addresses were 
available for each participant. Having email addresses available enabled email recruitment -- the most cost-effective 
recruitment channel for the Field Study. 

Figure 1: Customer Recruitment Process 

 
 

Approach to DR Events 

In order to test how the EMTs could be used for demand response, PG&E asked participants to opt-in to DR events during 
which PG&E would remotely turn off the customers two Smart Plugs. The Study then executed an event calling strategy 
designed to test various potential attributes.  

Communication and Participation in DR Events. Participants were sent an email notifying them of the DR phase of the 
study. The email notified participants that in the coming week, PG&E would begin scheduled energy events where the 
customers’ connected smart plugs would be remotely turned off for specified periods of time. Participants were provided 
with the following information regarding the events: 

• Even if they opted into the DR phase participants could choose to "opt out" of any of the individual energy events. 
• Participants had the ability to turn on their plugs to override an DR event signal at a specific connected device 

even if they did not opt out of the entire event. 
• Participation in an energy event was not mandatory and opting out of an event would not affect participation in 

the overall study. 

Event Calling Strategy. The event calling strategy was designed to test three different attributes: time of day, duration, 
and notification. Each strategy is listed and discussed briefly below. 

• Time of day. Because the smart plugs-controlled loads that, for the most part, were uncorrelated with temperature, 
there was a desire to call events at different times of day including morning, afternoon, and evening. 
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• Duration. Because it might be possible that participants would respond differently to various event durations, 
three event lengths were tested, 1-hour, 2-hour, and 6-hour events.  

• Notification. Most of the events provided 24-hour (day ahead) notification, but some of the events provided 
notification on the day of the event.  

In addition, participants were randomly assigned into two groups to more effectively test different event strategies. This A 
group / B group approach allowed the analysis to compare the load profiles of those responding to an event, with those 
not responding to an event on the same day. In addition, because of the small sample size, for each type of event (i.e. 
morning, 2-hour, day ahead) both groups were called at the same time for one event. 

Customer Experience Analysis 

Customer Surveys. Survey instruments were designed to meet most of the customer experience analysis objectives. The 
surveys collected information about installation and connection of the bundles, reaction to DR events, and assessed 
overall customers satisfaction. 

Analysis of Device Level Data. Device-level data was available for participants that opted into the DR phase. This data 
allowed for AEG to observe how customers use their bundles in conjunction with the DR events and how that use might 
impact energy usage. The data was analyzed to determine the following information for DR events: 

• The percent of participants that successfully received the DR signal 
• The percent of participants that opted out of the event 
• The percent of participants that manually adjusted the smart plug during the event 
• The average number of participants that responded to each event window. 

Interviews with CLEAResult Staff. At the end of the Study period, AEG conducted in-depth interviews with CLEAResult’s 
implementation staff to get their perspective on changes in the scope of work, technology issues encountered, and 
lessons learned from the Study. 

Energy Analysis 

The energy analysis included an attempt to quantify the changes in consumption resulting from the DR events.  

AEG requested and received hourly interval data for all customers who received a connected home bundle. Data was 
provided for a period beginning January 1, 2018 and ending in September 31, 2019. Because the measures in the 
bundles themselves are not particularly weather sensitive, they did not require a full year data before or after the 
installation period.  

The data was cleaned and validated using algorithms that have been fully vetted with PG&E during many past projects. 
AEG received data for a total of 86 participants, and while approximately 8% of the observations were removed during 
the cleaning process, all 86 participants were used in the analysis.  

It is important to remember that because the number of participants was quite small, and the impacts were expected to be 
small, thus, detecting significant changes in consumption would be difficult. Therefore, the key goal of the DR impact 
assessment was to determine if there was any evidence of load reductions after the installation of each participant’s 
bundle. 

 

 

 



 

 

 
FINDINGS AND RECOMMENDATIONS 
 
What were the findings and recommendations from this project? 

While the Field Study faced numerous challenges, it also demonstrated many successes not the least of which is a wealth 
of lessons learned and areas for improvement. In addition, the Study validated the technical DR capability along with 
feasibility of achieving real DR impacts. With very few connected home studies completed in the industry, the information 
contributed by this Field Study about what works and what needs improvement is incredibly valuable for future program 
designs and implementations. Below is a summary of the overarching findings and recommendations surrounding the 
challenges and successes of the Field Study. 
 

• Achieving full connectivity was challenging. There were both minor and major challenges throughout the study 
regarding connecting the bundles, the Vendor’s hub/gateway and PG&E meter. Most minor challenges were easily 
and readily resolved by participants or through customer service calls, however achieving a continual wireless 
connection enabling data to be sent from the PG&E meter to the hub/gateway. was an unforeseen challenge of 
the Study. For future work, it will be very important to expect the unexpected and attempt to anticipate such 
challenges by ensuring the product and process compatibility are maintained by the manufacturer and the utility. 
 

• Energy shifting potential is real. Analysis of AMI data from the DR events indicates that the bundle has the 
potential to affect load shifting and load shaping with specific, targeted customer education and messaging. For 
example, future studies could craft and test messages that enhance a customer’s ability to act on climate change, 
support grid infrastructure, or provide emergency curtailment. 
 

• A larger sample size is needed. To see significant impacts and to meaningfully affect customers’ lives. Future 
work should strive to include more data points and a larger number of customers. More data points such as 
sensors, triggers, messaging, and control strategies provide the opportunity to impact customer convenience, 
comfort and safety. Larger numbers of participants will help impact analyses to detect statistically significant 
changes in consumption. Based on previous experience and the expected effect size (impact), AEG would 
recommend between 300 and 500 participants. 
 

• Utilities can build new partnerships. These products will likely be tied into the home security market since many 
of the other types of common Smart Devices include items such as smart doorbells, alarms, and sensors that can 
trigger control strategies. In the future, utilities will have an opportunity to establish relationships with home 
security vendors to bundle energy management with home safety.  
 

• Customer satisfaction was mixed. While customers were satisfied with the Connected Home Bundle overall, they 
were less likely to say they planned on investing in additional smart devices or participate in a similar pilot in the 
future.  

 

 This information is based on the report “Connected Home Bundle Field Study,” which is available on the Demand Response Emerging 
Technologies website: https://www.dret-ca.com/ 

https://www.dret-ca.com/
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