Shareables

Smart home programs offer an
opportunity for utilities to both engage
customers and provide them tools to
manage their home energy use.

Building Energy Modeling (BEM) and
advanced metering infrastructure
(AMI) data can be leveraged to
offer customized energy saving
targets for customers.

By leveraging data analytics,
customer engagement, and
connected devices, utilities can help
build a roadmap for next generation
behavioral-based demand-side
management (DSM) programs.
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Executive summary

Smart home platforms and connected devices have the potential to help
customers manage their energy use. The driving factors for adoption

tend to be convenience, comfort, and control. Proper coaching and
engagement from the utility can provide customers with noticeable energy
reductions through minimal effort.

ICF is testing and implementing several strategies to help smart home
adopters save energy and reduce demand. Utilizing an energy target has
demonstrated great potential as one tool in the smart home engagement
playbook.

Energy target development

Utilities continue to explore different methods for unlocking the potential
energy savings behind smart device integration in residential homes. ICF
is currently implementing several smart home pilots across the U.S. with
varying approaches to capture savings. One pilot is specifically focusing on
how behavioral coaching and data-driven engagement—combined with
smart home controls and recommendations—can impact energy savings.

In the summer of 2019, ICF launched an innovative campaign within this
pilot to give customers a personalized energy saving target. Participants
were encouraged to integrate new connections and develop new
automations for their devices through a series of tips and best practices
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for maximizing savings. Customers who reached their target received a
financial incentive.

To set the personalized targets for each customer, ICF developed an
innovative approach by integrating hourly BEM with utility AMI data. The
analysis began by collecting high-level information—such as number of
stories, floor area, vintage, and home type—about each participant’s home
during enrollment.

These data points were then used to construct a physics-based BEM for
each customer with the simulated model consumption serving as an energy
benchmark for each home. The benchmark models were created through
the National Renewable Energy Laboratory’s (NREL) OpenStudio software, a
publicly available platform for hourly and sub-hourly building simulation.

An illustrated rendition of a modeled home from OpenStudio is presented
in Figure 1.

Figure 1: OpenStudio Building Model

The customer-specific models were simulated utilizing actual historical
weather data from the baseline period (summer of 2018). The hourly
consumption from the benchmark BEM model for each home was compared
to the baseline period hourly AMI data provided by the utility. The savings
targeted for each customer were then established by grouping the customers
based on the comparison between their modeled and metered consumption:

= Customers with lower consumption than their benchmark model
received a Tier 1 target of 2% energy savings.

» Customers moderately exceeding their benchmark received a Tier 1
target of 3% energy savings.

» Customers significantly exceeding their benchmark received a Tier 1
target of 4% energy savings.
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Figure 2: Smart Home Participant Savings Goal Assignment Process

Figure 2 summarizes how the Tier 1 energy targets were established for
each participant. In addition, a Tier 2 stretch goal with higher incentives was
established for each participant that was twice their Tier 1 target.

Engaging the customer

The ICF-implemented smart home pilot enrolled 630 customers. Each
participant received a smart home starter kit including a hub, two motion
sensors, two window/door sensors, two smart bulbs, and two plug
controllers. The enrollment group was then divided into subgroups to test
varying levels of engagement and coaching by ICF.

One of the subgroups, which consisted of 200 participants, was selected to
participate in an energy target campaign that was launched in June 2019.
Customers received an initial email explaining the campaign with their energy
target and offering $100 or $150 incentives for reaching their Tier 1 or Tier 2
targets, respectively. Participants also received suggestions to help start the
challenge, such as adding new automations to connected thermostat settings
when occupancy sensors were triggered, receiving alerts for open doors or
windows, and developing “Away” modes on their devices for future trips out
of town.

In July, a mid-summer check-in email was sent to participants with a reminder
of the two energy targets along with their current energy consumption since
the start of the campaign. The check-in email detailed if participants were
“on track” to meet their goal or were “falling behind” and were at risk of
missing out on earning the incentive. The mid-summer check-in also included
three new smart home automation tips.

Halfway through the campaign, 37% of participants were on track to meet
their Tier 2 energy saving target, and 63% of participants needed to catch
up on their savings to meet either target. Users were coached on new
automations to leverage their smart devices, including scheduling smart
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bulbs to dim before bedtime and using multipurpose sensors to adjust
thermostat settings if a window or door is left open.

In September 2019, all participants were alerted to their final energy savings
reduction amounts, if any, and their results in relation to their targets.
Customers were then mailed their incentive checks within two weeks.

Early results

While the smart home pilot is still underway, early analysis of the 2019 energy
target campaign demonstrated promising results. Of the participants:

» 44% realized some level of energy savings.
= 10% reached their Tier 1 target (between 2% and 3% energy reduction).
= 25% reached their Tier 2 target (between 4% and 5% energy reduction).

The campaign resulted in an average energy savings of 3% to 4% for the
200 participating customers, and the distribution of approximately $8,300
in incentives. While the overall impact evaluation is yet to be completed,
these initial savings show promise for leveraging data analytics, customer
engagement, and connected devices for next generation behavioral-based
DSM programs.

At the end of the campaign, participants were surveyed for feedback on their
experience. We found that:

= 90% of survey respondents believed that their target goal was both
achievable and easy to understand.

» 50% of survey respondents either integrated a new smart home
automation or installed a new smart device as a result of the energy
target campaign.

= 60% of survey respondents stated that they would only participate at the
current incentive levels, and likely would not engage at a lower value.

= All survey respondents agreed that the utility should continue the
energy target campaign in the future.

Conclusion

Utilities should continue to explore customer engagement opportunities
such as complex rate engines and artificial intelligence. However, this energy
target campaign found that data-driven tactics can produce meaningful
results without the need for robust control platforms or committing to a
singular product. Therefore, energy targets that harness AMI data and
leverage home modeling systems can be an important tool in a utility’s
smart home engagement playbook by allowing them to connect with their
customers in new ways.
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