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EXECUTIVE SUMMARY
This report presents the results of a process and impact evaluation of Cape Light Compact’s (CLC)
Creating Awareness for Power Efficiency (CAPE) behavior feedback initiative. The evaluation covers the
period from program launch in August 2014 through December, 2015.

Background
CLC has been implementing behavioral feedback initiatives since 2009. The first behavioral feedback
initiative, the Smart Home Energy Monitoring Pilot (SHEMP) – Legacy, provided near real-time feedback
with a social networking component to encourage energy use reductions. The legacy program ran
through 2012. During that time the implementer (Grounded Power) was acquired by another company,
Tendril, who implemented the second phase of the program, SHEMP Energize. This initiative provided
near real-time feedback via an in-home display and Tendril’s “Energize” platform, but did not have a
social networking component. Although SHEMP Energize provided participants with normative
comparisons (historic and social), savings and participant satisfaction were considerably lower with the
Energize initiative.1
In early 2014, CLC issued an RFP for a re-designed behavioral feedback initiative. CLC’s key goals for
the re-designed program included offering a mobile app to customers providing near real-time feedback
with a social networking component. While many behavioral programs distribute paper reports based on
monthly billing data, CLC customers responded positively to the near real-time feedback and the social
networking component they received in the SHEMP Legacy program. As a result, CLC prioritized these
components for the current initiative.
CLC selected People Power to implement the initiative, Creating Awareness for Power Efficiency
(CAPE). People Power’s initial proposal leveraged Green Button data to provide customers with near
real-time feedback.2 However, the distribution company for CLC’s territory, Eversource Energy, does not
have Green Button data at the level of granularity required for the CAPE initiative. Eversource Energy
provides monthly data which customers must download while CLC required interval data that could be
connected to an app or dashboard so that usage displays would update automatically. To work around
these challenges yet still provide near real-time feedback, CLC worked with People Power to launch the
CAPE initiative utilizing Blue Line’s PowerCost Monitor along with Blue Line’s cloud-based software and
People Power’s Presence app.
The CAPE initiative was launched in August 2014. To participate, customers needed to install a meter
reader and Wifi bridge in order to have access to their interval data. After finding that many customers
were having trouble installing the equipment, CLC worked with People Power to offer installation
assistance over the phone as well as scheduling an installer to go to customers’ homes to install
1

For an evaluation of SHEMP refer to the report: Opinion Dynamic Corporation, Navigant Consulting, and
Evergreen Economics. 2013. Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report.
Prepared for the Massachusetts Energy Efficiency Advisory Council and Behavioral Research Team.
2
The Green Button initiative is an industry-led effort that responds to a White House call-to-action to provide utility
customers with easy and secure access to their energy usage information in a consumer-friendly and computerfriendly format. Customers are able to securely download their own detailed energy usage with a simple click of a
literal "Green Button" on electric utilities' websites.
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equipment for the customer. Customers who successfully installed the equipment used People Power’s
Presence app (see Figure ES 1) or desktop dashboard software to monitor energy use.
Figure ES 1. People Power Mobile App Displays

Source: Cape Light Compact

Scope of this Evaluation
The evaluation team conducted a process evaluation consisting of in-depth interviews with 27 customers
of varying participation-levels (never installed the equipment, installed the equipment but lost
connectivity, installed the equipment and maintained connectivity). In addition, the evaluation team
conducted an impact evaluation using econometric analysis to estimate savings.

Process Findings
Customers’ experiences with the CAPE initiative illustrate many of the common benefits and challenges
of energy use feedback programs related to equipment installation, participant engagement, and
participant action. They are as follows:


Equipment installation: Equipment installation was the primary barrier to participation in
the CAPE initiative.3 Thirty-one percent of customers were unable to install their equipment.
Another 17 percent installed the equipment either by themselves or with assistance, but the
equipment is no longer online. Professional installation was more successful than customer
installation – among a subset of customers that completed in-depth interviews, 5 of 9
professionally installed systems remained online compared to 3 of eleven customer-installed
systems. Key barriers to installation included the time required to install the equipment,

3

Notably, CLC’s original program design did not require equipment installation and instead relied on Green Button.
When it was recognized that Green Button would not provide the granularity of data required, the CAPE initiative
was re-designed to rely on equipment installation to provide near real-time feedback.
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difficulty of the instructions, and scheduling constraints when working with People Power for
professional installation.


Participant engagement: Customers who participated in the CAPE initiative expressed high
levels of interest in monitoring energy use and motivation to save energy. Nineteen of 27
customers interviewed identified tracking their energy use as their key motivator for enrolling
in the program and more than half of the respondents expressed an interest in participating
in a similar program in the future. However, among customers with access to their energy
data, monitoring decreased over time with more than half of participants monitoring their
energy use once per week or less.



Participant action: Few CAPE participants committed to energy saving actions as a result
of their energy use monitoring. Many of the interviewees had already participated in a home
audit program and may have needed additional suggestions of actions to take to save
energy.

Impact Findings
The evaluation team estimated four models, three of which account for differences in participation in
CLC’s other energy efficiency programs during the pre-program period. Estimated savings were not
statistically significant at the 10% level and ranged from 0.85% to 2.89% (Table ES 1). The results
suggests there may be savings but the current sample size (n=154) is too small to identify savings with
adequate precision. The channeling analysis findings found no uplift in energy efficiency program
participation among CAPE participants compared to the unconstrained matches and a small uplift among
CAPE participants compared to the constrained matches.
Table ES 1. Impact Results
Model

Savingsa

PPR with Unconstrained Matches

1.20% (±3.7%)

PPR with Constrained Matches

0.85% (±4.09%)

Regression-Based Bias Correction

2.89% (±3.33%)

VIA

1.30% (±5.43%)

Source: Evaluation team
a
90% confidence interval is reported in parentheses.

As described above, CLC has implemented two behavioral feedback initiatives prior to the CAPE
initiative. Table ES 2 compares percentage savings from the SHEMP Legacy and Energize programs
compared to the CAPE initiative.4 The SHEMP Legacy program achieved the highest savings ranging
from 7.8% to 8.8%. Although the savings estimates for the CAPE initiative were not statistically
significant, it is clear from the confidence bounds that the savings are not as high as the savings
from the SHEMP Legacy program but they may be similar to the SHEMP Energize program.
4

Savings for SHEMP are taken from the 2013 evaluation report.
Opinion Dynamic Corporation, Navigant Consulting, and Evergreen Economics. 2013. Massachusetts
Cross-Cutting Behavioral Program Evaluation Integrated Report. Prepared for the Massachusetts Energy
Efficiency Advisory Council and Behavioral Research Team.
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Notable differences between the SHEMP Legacy program and the SHEMP Energize program and CAPE
initiative include (1) higher average pre-program usage, and (2) the program was evaluated during
participants’ third program year. In addition, both SHEMP Energize and the CAPE initiative were
advertised through CLC’s other energy efficiency programs leading to a larger share of participants that
had participated in other programs during the pre-program period.
Table ES 2. Comparison of CAPE to SHEMP

Initiative

SHEMP
Legacy

SHEMP
Energize

CAPE

Average
Pre-Period
Usage
(kWh/day)

Participant
Sample
Size

27.9

23.4

25.7

77

276

154

Evaluation
Period

12 months

12 months

7 months
(average)b

Months
Following
Enrollment

26

2

0

CrossProgram
Marketing

No

Yes

Yes

Savingsa

Statistically
Significant?

7.8%
(±1.25%)

Yes

8.8%
(±1.18%)

Yes

1.5%
(±1.04%)

Yes

2.0%
(±1.05%)

Yes

1.20%
(±3.7%)

No

0.85%
(±4.09%)

No

2.89%
(±3.33%)

No

1.30%
(±5.43%)

No

Source: Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report (2013); Evaluation team analysis.
a
Reported savings are from different model specifications, and a 90% confidence interval is reported in parentheses.
b
Refer to Figure 3.

Considerations for Future Programs
CLC is now enrolling customers in the expanded CAPE initiative. In particular, the program now allows
customers with solar panels and residential wind generation. All new customers who enroll in the
program (with and without renewables) will receive The Energy Detective (TED) device which will be
installed by a Massachusetts licensed electrician. Professional installation should help ameliorate many
of the challenges faced by participants in the original CAPE initiative. Table ES 3 presents
considerations for CLC’s future behavior feedback initiatives.
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Table ES 3. Considerations for Future Initiatives
Category
Equipment Installation

Consideration
Assess the cost-effectiveness of directly installing equipment
Continue to monitor Eversource Energy’s Green Button agreement.

Participant Engagement

Ongoing engagement is important to keep customers involved in
monitoring their data.

Participant Action Steps

Energy use feedback programs need to provide clear energy-saving
action steps for customers to take based on their energy use data.
Behavior programs often need ramp up time to show results.

Ramp-up Time

Cross-Program Marketing

Programs requiring equipment installation often take longer than
expected to reach participation goals.
Cross-program marketing that effectively channels participants across
programs may result in lower savings of downstream programs due to
lower remaining savings potential.

It is clear from the survey that CLC customers have a high interest in energy efficiency and are seeking
opportunities to do more. This means that although the CAPE initiative did not drive statistically
significant savings, CLC customers may be receptive to new more advanced programs. In addition to the
expanded CAPE initiative described above, CLC is looking into demand response and load reduction
programs, which have been shown to be effective in driving demand savings in Eversource’s and
National Grid’s territories in Massachusetts. These programs may be more effective in driving savings
than the more traditional behavioral programs CLC has piloted in the past.
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1. INTRODUCTION
This report presents findings from the process and impact evaluation of Cape Light Compact’s (CLC)
Creating Awareness for Power Efficiency (CAPE) behavior feedback initiative conducted by Navigant
Consulting, Inc. and ILLUME Advising, LLC (henceforth the “evaluation team”).
CLC has been implementing behavioral feedback initiatives since 2009 (Figure 1). The first behavioral
feedback initiative, the Smart Home Energy Monitoring Pilot (SHEMP) – Legacy, was launched in spring
2009 with the goal of helping customers reduce their energy consumption by providing near real-time
feedback with a social networking component to encourage energy use reductions. The legacy program
ran through 2012. During that time the program implementer (Grounded Power) was acquired by another
company, Tendril, who implemented the second phase of the program, SHEMP Energize. This initiative
provided near real-time feedback via an in-home display and Tendril’s “Energize” platform, but did not
have a social networking component. Although SHEMP Energize provided participants with normative
comparisons (historic and social), savings and participant satisfaction were considerably lower with the
Energize initiative.5
Figure 1. CLC Behavioral Feedback Initiatives

Source: Cape Light Compact, and Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report (2013).

6

5

For an evaluation of SHEMP refer to the report: Opinion Dynamic Corporation, Navigant Consulting, and
Evergreen Economics. 2013. Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report.
Prepared for the Massachusetts Energy Efficiency Advisory Council and Behavioral Research Team.
6
Ibid.
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In early 2014, CLC issued an RFP for a re-designed behavioral feedback initiative. CLC’s key goals for
the re-designed program included offering a mobile app to customers providing near real-time feedback
with a social networking component. While many behavioral programs distribute paper reports based on
monthly billing data, CLC customers responded positively to the near real-time feedback and the social
networking component they received in the SHEMP Legacy program. As a result, CLC prioritized these
components for the current initiative.
CLC selected People Power to implement the initiative, Creating Awareness for Power Efficiency
(CAPE). People Power’s initial proposal leveraged Green Button data to provide customers with near
real-time feedback.7 However, the distribution company for CLC’s territory, Eversource Energy, does not
have Green Button data at the level of granularity required for the CAPE initiative. In particular,
Eversource Energy provides monthly data which customers must download; CLC required interval data
that could be connected to an app or dashboard so that usage displays would update automatically.
To work around these challenges, yet still provide near real-time feedback, CLC worked with People
Power to launch the CAPE initiative in August 2014 that utilizes Blue Line’s PowerCost Monitor along
with Blue Line’s cloud-based software and People Power’s Presence app.

1.1 Program Description
The CAPE initiative utilizes hardware (Blue Line PowerCost Monitor) and software (People Power
Presence app and dashboard software) to provide customers with near real-time feedback on energy
use as well as optional monitoring and control functionality. CLC recruited customers through press
releases, articles on the CLC website, radio spots, an email newsletter, and a video created by People
Power describing the program and explaining the installation steps. CLC also promoted the program
through their other energy efficiency programs. The Home Energy Services (HES) program distributed a
flyer about the CAPE initiative to HES participants. In addition, the program partnered with local
organizations to recruit customers by offering a $15 per person reward per enrolled customer.
All program applicants were screened for eligibility:


Residential or commercial customer with an active account



More than six months of usage per year



Must live in or be a business located in Cape Cod or Martha’s Vineyard



Access to electric meter



Have a Wi-Fi router that is always on



Computer access



Willingness to install equipment



Not compatible with a solar installation or residential wind

7

The Green Button initiative is an industry-led effort that responds to a White House call-to-action to provide utility
customers with easy and secure access to their energy usage information in a consumer-friendly and computerfriendly format. Customers are able to securely download their own detailed energy usage with a simple click of a
literal "Green Button" on electric utilities' websites.
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As of mid-October 2015, 355 customers enrolled in the program with 176 participants actively connected.
Nearly all participants are residential customers.8

1.1.1 Program Benefits for Participants
According to CLC, the key program benefit is access to near real-time data on energy usage through a
choice of platforms, empowering customers to react to energy usage as it is happening. Customers who
receive monthly bills or monthly home energy reports cannot respond to their energy usage in real-time.
Furthermore, customers may pay less attention to their bills with the adoption of electronic bills and
electronic payment options. The dashboard and app (Figure 2) offer a variety of visual displays and
graphs of energy usage.
Figure 2. People Power Mobile App Displays

Source: Cape Light Compact

The CAPE initiative offers an additional benefit of monitoring and control. In particular, People Power
supports the re-purposing of an old smart phone as a monitoring device so that customers can receive
alerts on activity in the home. In addition, customers can purchase controls that enable them to control
lights and appliances via their smart phone.

1.1.2 Program Challenges for Participants
The main challenge of the program has been installation of the PowerCost Monitor equipment. As of
mid-October 2015, 64 percent of approved customers had installed the equipment with only 50 percent
remaining actively connected. Customer feedback revealed that many customers encountered difficulty
installing the equipment, or have not invested the time to install the equipment, even though CLC’s
8

Of the 337 customers for which sector was identified, 309 were residential, 15 were low income, and 6 were
commercial.

Confidential and Proprietary
©2016 Navigant Consulting, Inc.
Do not distribute or copy

Page 3

Evaluation of Cape Light Compact’s Creating Awareness for Power Efficiency
Initiative
installation test with employees and board members prior to program launch did not reveal equipment
installation as a barrier. To overcome installation challenges, CLC worked with People Power to offer
technical assistance over the phone as well as scheduling an installer to go to customers’ homes to
install equipment for the customer.

1.2 Key Research Questions
The key research questions addressed in this evaluation include:


What was the customer experience with CAPE?



What were the motivations and barriers to participation?



How did customers respond to the feedback data?



What are the energy impacts of the CAPE initiative?



To what extent is the CAPE initiative generating savings through other programs offered by
CLC?

1.3 Structure of the Report
The reminder of this report is presented as follows:


Section 2. Methodology describes the methodology used in the process and impact
evaluations.



Section 3. Process Evaluation presents key findings related to the customer experience with
CAPE.



Section 4. Impact Evaluation presents savings estimates from the CAPE initiative, including
results of the channeling analysis.



Section 5. Conclusion provides conclusions and considerations for future behavior feedback
initiatives.
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2. METHODOLOGY
This section presents the methodology the evaluation team employed for the process and impact
evaluations.

2.1 Process Evaluation
The objective of the process evaluation was to assess CLC’s behavioral program participants’
experience with CAPE. In December 2015, the evaluation team conducted in-depth interviews, guiding
customers through a re-telling of their engagement with the program, from the point of awareness to their
current engagement (however involved).
CLC provided the evaluation team with a list of participating customers and their current status and
contact information in November 2015. To ensure that the sample would represent the breadth of
experiences among program participants, we divided customers into three groups of participants, and
conducted a total of 27 interviews:9


Group 1: Customers who never successfully installed the equipment (n=7, N=106)



Group 2: Customers who connected the equipment, but are no longer connected (n=11, N=59)



Group 3: Customers who connected and remained connected (n=9, N=171)

The goal of these interviews was to assess the participants’ journey engaging with the program,
identifying common customer pathways through the program and common benefits and barriers. As a
result, the in-depth interview guide was designed to be semi-structured, with most of the questions left
open-ended so the interviewers can engage in a more extended conversation with interviewees on their
experiences at each point in the process. The in-depth interview guide is contained in Appendix A.
As this part of the evaluation was designed to provide detailed information through lengthy, in-depth
interviews, there were a limited number of interviewees and this is not a statistically significant sample.
However, many of the participants interviewed expressed similar experiences with the program
suggesting that the experiences of the respondent group may represent the experiences of most
participants.

2.2 Impact Evaluation
The CAPE initiative was not implemented as an experimental design and as a result does not have a
randomized control group to use as the basis for estimating savings. Instead, the evaluation team relied
upon a regression model utilizing the regression with pre-program matching (RPPM) method as
described in Ho, Imai, King, and Stuart (2007).10 As a robustness check, the evaluation team also

9

“n” represents the number of participants interviewed, “N” represents the population of participants.
Ho, Daniel E., Kosuke Imai, Gary King, and Elizabeth Stuart. 2007. Matching as nonparametric preprocessing for
reducing model dependence in parametric causal inference. Political Analysis 15(3): 199-236.
10
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implemented a variation-in-adoption (VIA) approach as described in Harding and Hsiaw (2011).11
Matching methods rely on a set of matched non-participant households to estimate program savings,
while the VIA model utilizes the rolling enrollment of the program to estimate savings using only
participant data, essentially using late enrollees as controls for early enrollees.
In both methods, the evaluation team defines the evaluation period as those months when a customer
had the PowerCost Monitor equipment actively connected.12 This means that we are considering savings
for customers in Group 2, before their equipment disconnected, and Group 3, where the groups are as
defined on the previous page. Due to rolling enrollment, as well as challenges with equipment installation
and connectivity described in Section 3, the evaluation period for the analysis is just under eight months
(Figure 3). Figure 4 shows how many customers were connected in each month from August 2014 to
October 2015.
Figure 3. Number of Post-Period Months included in Analysis

Source: Evaluation team analysis

11

Harding, M. and A. Hsiaw. Goal Setting and Energy Conservation. July 2013. Available at:
http://www.stanford.edu/~mch/resources/Harding_Goals.pdf.
12
Specifically, if a customer connected the PowerCost Monitor equipment but then it became disconnected, the
months while the equipment was connected are in the evaluation period but the months after the equipment was
disconnected are not.
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Total Number of Connected Customers

Figure 4. Number of Connected Customers in Each Month
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Source: Evaluation team analysis

The remainder of this section presents the methodology for: (1) matched control methods, (2) VIA
methods, and (3) channeling analysis.

2.2.1 Matched Control Method with Post-Program Regression
Matching was conducted for all program participants in Group 2 and Group 3 with at least 12
observations in the 16-month period covering both the matching period and the test period (described
below). The pool of non-participant households available for matching was drawn from CLC customers
who were similarly qualified, had at least 16 months of account history, and did not opt-in to the program.
Matching pairs each participant to the non-participant who has the most similar energy usage pattern in
the 12 months of the matching period, as shown in Figure 5.
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Figure 5. Hypothetical Illustration of Choosing Matched Control Households
with Similar Pre-Program Energy Usage

Source: Evaluation team

Formally, for each program participant with monthly billing data extending back at least 16 months before
program enrollment, energy consumption in each month in the period spanning 5 to 16 months before
program enrollment (a twelve-month period) was compared to that of all customers in the pool of
potential matches with billing data over the same 12 months. For the sake of expositional clarity below,
we denote by tk the month in which customer k enrolled in the program, with tk-1 denoting the month
before enrollment, tk+1 denoting the month after enrollment, and so on. In this notation, the matching
period is [tk-16, tk-5].
The basis of the comparison is the difference in monthly energy use between a participant and a
potential match, DPM (Difference between Participant and potential Match). The quality of a match is
denoted by the Euclidean distance to the participant over the twelve values of monthly DPM used for
matching; that is, denoting by SSD the sum of squared DPM over the matching period, it is denoted by
SSD1/2. The non-participant customer with the shortest Euclidean distance to a participant was chosen
as the matched comparison for the participant. Matching was done with replacement, meaning that a
given non-participant could be matched to more than one participant.13
It is not possible to statistically test for selection bias, but Imbens and Wooldridge (2009) present a
quasi-test that is suggestive (hereafter called the “IW test”).14 In the current context, the logic of the test
is that in the absence of selection bias there should be no difference between participants and matches
in average energy use outside of the matching period and outside of the program period. A simple
implementation of the test is to determine whether, given matching based on months tk-5 to tk-16,
This is a form of nearest-neighbor matching. Typically, the distance is normalized using sample standard
deviations or the full covariance matrix of the variables used for matching (Mahalanobis distance) because matching
variables are measured in different units. In this analysis, all matching variables are measured in the same units
(kWh or therms, depending on the analysis), and standardized distances are nearly the same across months, and so
we use the “raw energy distance”, i.e., the actual sum of squared differences in energy use over the 12-month
matching period.
14
Imbens, Guido W., and Jeffrey M. Wooldridge. 2009. "Recent Developments in the Econometrics of Program
Evaluation." Journal of Economic Literature, 47(1): 5-86.
13
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average DPM in the four months before program enrollment, energy use in months tk-1 to tk-4, is
practically or statistically different than zero. If not, the analyst gains some confidence that selection bias
is not a critical issue in the analysis.
Figure 6Error! Reference source not found. shows the difference in electricity usage between
participants and their matches for the period 16 months before the participant’s program start date. The
months from -16 to -5 are the matching period, while the months from -4 to -1 are the test period. This
figure illustrates that on average electricity usage by matched controls is very similar to that of
participants in both the matching period and the test period. Moreover, the confidence bounds show that
the difference in electricity usage in the test period is not statistically different from zero. These results
suggest selection bias is unlikely to affect the analysis.
Figure 6. Percentage Difference between Participants and Matched Controls in the 16 Months
before the Start of the Program

Source: Evaluation team analysis

In the RPPM approach, the development of a matched comparison group is viewed as a useful “preprocessing” step in a regression analysis to assure that the distributions of the covariates (i.e., the
explanatory variables on which the output variable depends) for the treatment group are the same as
those for the comparison group that provides the baseline measure of the output variable. The RPPM
method assumes that monthly energy use in the post-program period can be modeled as a linear
regression function involving participants and matches. After selecting matches, the evaluation team
employed a post-program regression (PPR) model to estimate electricity savings for participating
customers.
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The PPR model combines both cross-sectional and time series data in a panel dataset. This model uses
the post-program data for the dependent variable and uses lagged energy use for the same calendar
month of the pre-program period to control for any small systematic differences between the participant
and control customers. In particular, energy use in calendar month t of the post-program period is framed
as a function of both the participant variable and energy use in the same calendar month of the preprogram period. The underlying logic is that systematic differences between participants and controls will
be reflected in differences in their past energy use, which is highly correlated with their current energy
use. The version we estimate includes monthly fixed effects and interacts these monthly fixed effects
with the pre-program energy use variable. These interaction terms allow pre-program usage to have a
different effect on post-program usage in each calendar month. Formally, the model is shown in Equation
1.
Equation 1. PPR Model
∙
Where,
ADCkt

= The average daily usage in kWh or therms for customer k during billing cycle t.
This is the dependent variable in the model;

Monthjt

= A binary variable taking a value of 1 when j=t and 0 otherwise;15

ADClagkt

= Customer k’s energy use in the same calendar month of the pre-program year
as the calendar month of month t;

Participantk

= A binary variable indicating whether customer k is in the participant group
(taking a value of 1) or in the control group (taking a value of 0);
= The cluster-robust error term for customer k during billing cycle t. Clusterrobust errors account for heteroscedasticity and autocorrelation at the customer
level.16

In this model,

is the estimate of average daily energy savings due to the CAPE program.

2.2.1.1 Controlling for Participation in CLC’s other Energy Efficiency Programs
CLC advertised the CAPE program through other energy efficiency programs, specifically the HES
program. As described in Section 4.2, the matches drawn using the method described above resulted in
matches where the participants and matched controls participated in the HES program and the
Residential Products & Services (RPS) program at very different rates during the pre-program period.
The evaluation team employed two alternative methods to address the disparity in participation in other
energy efficiency programs.
15

In other words, if there are T post-program months, there are T monthly dummy variables in the model, with the
dummy variable Monthtt the only one to take a value of 1 at time t. These are, in other words, monthly fixed effects.
16
Ordinary Least Squares (OLS) regression models assume that the data are homoscedastic and not
autocorrelated. If either of these assumptions is violated, the resulting standard errors of the parameter estimates
are incorrect (usually underestimated). A random variable is heteroscedastic when the variance is not constant. A
random variable is autocorrelated when the error term in one period is correlated with the error terms in at least
some of the previous periods.
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First, we drew constrained matches on multiple covariates. In this method rather than matching on just
energy usage, as described above, we also match on participation in HES and RPS during the matching
period. This means we match on pre-program usage while imposing the constraint that CAPE
participants with previous participation in another program are matched to a non-participant with the
same participation activity. For example, a CAPE participant who participated in HES during the preprogram period is matched to a non-participant who also participated in HES during the pre-program
period. Table 1 shows the breakdown of participants into buckets of pre-period participation in other
energy efficiency programs.
Table 1. Matches by Category of Pre-Period Participation
Pre-Period
Participation

Number of Participants
(and Matched Controls)

HES Only

22

RPS Only

6

HES & RPS

1

Neither

125

Total

154

Source: Evaluation team analysis

Figure 7Error! Reference source not found. shows the quality of the constrained matches. The quality of
the matches remains quite good and the pattern of the percent difference is very similar to the
unconstrained matches.
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Figure 7. Percentage Difference between Participants and Constrained Matched Controls in the
16 Months before the Start of the Program

Source: Evaluation team analysis

The evaluation team estimated program savings using the constrained matches through the PPR model
described by Equation 1.
The second method the evaluation team used to control for the differences in pre-program participation
in other energy efficiency programs was regression-based bias correction. In this method, we used the
unconstrained matches in a variant of the PPR model that controls for pre-program participation directly.
Specifically, the evaluation team used the model described by Equation 2.
Equation 2. PPR Model with Controls for Energy Efficiency Program Participation
∙

.

.

.
Where,
hes.onlyk

= A binary variable taking a value of 1 if customer k participated in HES and not
RPS during the matching period;

res.onlyk

= A binary variable taking a value of 1 if customer k participated in RPS and not
HES during the matching period;

hes.resk

= A binary variable taking a value of 1 if customer k participated in both HES
and RPS during the matching period;
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and all other variable are as described for Equation 1.

2.2.2 Variation-in-Adoption Method
The evaluation team also explored the VIA method to estimate energy savings, serving as a robustness
check on the matching methods described above. The VIA method uses only program participants to
estimate savings, with late enrollees essentially serving as controls for early enrollees. It relies on the
assumption that, controlling for both customer and monthly fixed effects, neither energy use in month t,
nor energy savings s months into the program, is correlated with the timing of program entry. The formal
model specification is given in Equation 3.
Equation 3. VIA Model

Where,
ADCkt

= The average daily usage in kWh or therms for customer k during billing cycle t. This is
the dependent variable in the model;

αk

= Household-specific constant (fixed effect);

βt

= Month/year specific constant (fixed effect);
= A 0/1 indicator variable, taking a value of 1 if month t is the jth month before/after
household k activates the web portal. Month m  0 is the month before enrollment.

Dktj ;

γj

= Coefficient on the indicator variable

εkt

= The cluster-robust error term for customer k during billing cycle t. Cluster-robust errors
account for heteroscedasticity and autocorrelation at the customer level.

The underlying assumption of the VIA approach is that, after controlling for customer fixed effects,
customers j periods from enrollment are the same on average as customers j+s periods from enrollment,
where s can be negative or positive. So, for instance, customers that are 4 months from enrolling in June
2014 are the same on average as customers who enrolled 6 months prior to June 2014. An important
feature of the model is that it reveals, via the values of γj for j<0, whether customers are more likely to
start reducing their energy consumption as they approach enrollment, after controlling for monthly fixed
effects (an indication of selection bias). If they are not reducing their energy use, and customers are the
same on average regardless of enrollment date (again, after controlling for customer fixed effects), then
γj=0 for all j<0.
Figure 8Error! Reference source not found. shows the estimated percent savings, γj, with 90%
confidence bounds for the twelve months before the start of the program. The program effect is not
statistically significant in any of these 12 months indicating that that there is no evidence of selection bias
and the main assumption of the VIA model holds (i.e., early and late participants are, on average, the
same). This method circumvents the issue of differences in pre-program participation in other energy
efficiency programs between participants and matched controls by using only CAPE participants in the
model. The fact that the pre-program estimates shown in Figure 8 are not statistically significant
indicates there is no issue with the timing of participation in other energy efficiency programs as related
to when they join CAPE.
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Figure 8. Estimated Average Percent Savings Due to the Program in the 12 months Before
Program Enrollment
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Source: Evaluation team analysis

2.2.3 Channeling Analysis
There are two goals to cross-program participation channeling analysis (Figure 9): (1) to document the
lift in other program participation due to participation in CAPE (participant lift), and (2) to remove the
savings co-generated by CAPE and standard programs in order to avoid double counting savings across
the portfolio at the program and measure level (savings adjustment).
Figure 9. Illustration of Channeling Analysis
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Source: Evaluation team

Channeling occurs when CAPE causes participants to enroll in energy efficiency programs offered by
CLC at a higher rate than they otherwise would have. If participation rates in other energy efficiency
programs are the same for CAPE participants and controls, the savings estimates from the regression
analysis are not attributable to other programs and there is no channeling, as this indicates the CAPE
initiative had no effect on participation in the other energy efficiency programs. Channeling does occur if
the CAPE initiative affects participation rates in other energy efficiency programs. Thus, savings across
all programs are lower than indicated by the simple summation of savings in the CAPE initiative and
energy efficiency programs. For instance, if CAPE increases participation in other energy efficiency
programs, the increase in savings may be allocated to either the CAPE initiative or the other energy
efficiency program but cannot be allocated to both programs simultaneously.
The evaluation team uses a difference-in-difference (DID) statistic to estimate channeling in other energy
efficiency programs. For the CAPE initiative, the evaluation team subtracted the change in participation
rate in another energy efficiency program during the same months of the pre-program year and
participation months during the program year. Formally, the calculation is shown in Equation 3.
Equation 3. DID Calculation

DIDStatistic   Program yeartreatment group participation  pre yeartreatment group participation
  program yearcontrol group participation  pre yearcontrol group participation
As an example, if the rate of participation in an energy efficiency program during the program period is
5% for participants and 3% for the control group and the rate of participation during the pre-program
period is 2% for the treatment group and 1% for the control group, then the rate of uplift due to the CAPE
initiative is 1%, which is reflected in the calculation: (5%-2%)-(3%-1%) =1%. The DID statistic generates
an unbiased estimate of channeling when the baseline average rate of participation is the same for the
participant and control groups or when they are different due only to differences between the two groups
in time-invariant factors, such as the square footage of the residence.
Multiplying the DID statistic by the number of program households produces the participant lift in the
energy efficiency program generated by the CAPE initiative. Multiplying this participant lift by deemed net
savings for the energy efficiency program generates the savings adjustment, which must be subtracted
from either the CAPE initiative or the energy efficiency program to avoid double-counting savings.
The evaluation team examined the uplift associated with the HES and RPS programs. These were the
only programs in which treatment or control customers participated during either the pre-period or the
program period.
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3. PROCESS EVALUATION FINDINGS
In this section of the report we describe the results of in-depth interviews with CAPE participants.
Customer experience is described using a framework of three program phases, including satisfaction
and barriers: 1) Program sign up; 2) Equipment and software installation; and 3) On-going data
monitoring.
Figure 10 represents the most common customer journeys as experienced by the customers
interviewed. The blue boxes represent steps that are primarily customer-driven while green boxes
represent steps that are primarily program-driven. The icons represent the type of customer touch-point.
Where available, customer satisfaction levels are also noted.
Following are some key findings:


Overall, customers were satisfied with the sign up process and delivery of equipment.



Most customers encountered difficulties with installation of the equipment.



Customers who received an installation visit from People Power had a positive experience,
though scheduling the visit was challenging for some customers.



Customers with connected equipment appreciated the ability to track their usage data, but many
found the data did not give them enough detail to encourage changes in energy use.
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Figure 10. Summary of Customer Journey through CAPE Initiative
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3.1 Phase 1: Program Sign-Up
Customers first learned about the CAPE initiative through word of mouth or email. Their first touch point
with the program came through the program sign up process via telephone or the web site. Based on
interview responses, customers who signed up for the program expressed interest in tracking and
reducing their energy usage. The following sections further describe the customer enrollment experience
and the characteristics of participating customers.

3.1.1 Sources of Information about the Initiative
Interviewees most often reported that they learned about CAPE initiative through word of mouth from
family, friends, or co-workers (Figure 11). Thirteen respondents (54%) heard about the program through
word of mouth, while five heard about the program through email, and two learned about the program
through the newspaper.
Figure 11. Sources of Information about the Initiative (n=24)

Family/friends, 13

Email, 5

Newspaper, 2

Do not remember, 4

Source: Evaluation team analysis

3.1.2 Motivation for Participation
Among respondents, the CAPE initiative overwhelmingly attracted customers who were very
interested in tracking their energy use. The majority of respondents (19 of 27 or 70%) identified
tracking their energy use as the main motivation for signing up for the program. Two respondents
expressed quite detailed interest in tracking energy use with one respondent wanting to specifically know
how much energy their hot water heater uses and another wanting detailed usage information to create
their own reports. Seven respondents (26%) named saving electricity or reducing their bill as the main
reason for signing up for the program. Eleven respondents had prior experience with CLC energy
efficiency programs, all of which had received an audit in the past with a few customers also naming
other programs such as appliance rebates.
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Across all three groups, participants described themselves as concerned about the amount of
electricity they are using and interested in finding ways to reduce their electricity consumption.17
Of the 19 participants who characterized their level of concern about the amount of electricity they are
using, 11 described themselves as very or quite concerned while an additional seven described
themselves as somewhat or moderately concerned. One respondent specifically called out being
concerned about air conditioner use in the summer while another respondent mentioned that the CAPE
initiative would be useful if the equipment stayed online and could alert the homeowner to large
increases in usage. Furthermore, 21 respondents rated their interest in finding ways to save electricity a
4 or a 5 on a 5-point scale where 5 meant very interested.

3.1.3 Other Participant Characteristics
Most respondents lived in their homes for 5 to 15 years and were more likely to live in Falmouth,
Mashpee, and Brewster zip codes. Respondents in all three groups were similar in terms of length of
tenure in current home with 16 out of 23 respondents reporting they have lived in their current home for 5
to 15 years (Figure 12). Figure 13 shows the location of all customers who signed up for the program.
While participation was spread out across all zip codes in CLC’s territory, three zip codes (Falmouth,
Mashpee, and Brewster) accounted for a greater concentration of participants with more than 20
participants each. There is no difference in geographic concentrations by participant group, so only
overall participant counts are shown.
Figure 12. Length of Residence in Current Home (n=23)

More than 15
Years, 5

<5 Years, 2

5-15 Years, 16

Source: Evaluation team analysis

17

Recall, the three groups of customers interviewed include: (1) customers who never successfully installed the
equipment, (2) customers who connected the equipment, but are no longer connected, and (3) customers who
connected and remained connected.
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Figure 13. Participants by Zip Code (n=335)

Source: Evaluation team analysis
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While overall the three groups were similar on several characteristics, the groups did differ
slightly in age with Group 1 (did not successfully install) tending to be older and Groups 2 and 3 tending
to be slightly younger (Figure 14). For example, three of the five respondents who were 65 years of age
or older were from Group 1 and no respondents from Group 3 were in that age group. Given the small
numbers of interviewees in each group, these results need to be interpreted cautiously, but they suggest
that the program more often attracted home owners ages 45 and older, but that older (65 years old or
older) participants may have been less successful with installation.
Figure 14. Respondent Ages (n=27)
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Source: Evaluation team analysis

3.1.4 Sign up Process
None of the respondents expressed any concerns or difficulties with the sign-up process or
timing of equipment delivery. In fact, most customers could not even specifically recall the sign up
process. In addition, most respondents couldn’t remember how long it took for the equipment to be
delivered with many estimating that it took “not too long” or “within two weeks”.

3.2 Phase 2: Equipment and Software Installation
As noted, the evaluation team interviewed three groups of customers: (1) customers who never
successfully installed the equipment, (2) customers who connected the equipment, but are no longer
connected, and (3) customers who connected and remained connected. While the three groups did not
vary in their motivations and initial experiences with signing up for and receiving the equipment, the
groups did vary in their experiences in trying to install the equipment. The following sections explore
these differences.
As shown in Figure 10 some customers were ultimately unsuccessful in installing the equipment either
because the customers did not attempt to install the equipment or because they attempted either on their
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own or with assistance, but were ultimately unsuccessful. Among customers who were ultimately
successful with the equipment installation, some installed the equipment on their own while others
installed the equipment with assistance from People Power.

3.2.1 Barriers to Equipment Installation for Group 1 (Did not install)
Among the seven respondents who did not successfully install the equipment, respondents
either did not attempt to install the equipment or spent less than one hour attempting to install
before giving up. Four of the customers who did not attempt to install the equipment gave the following
reasons:


Customer thought she was missing a piece.



Customer thought the equipment looked too complicated to even attempt installation.



Customer doesn’t have a smart phone and thought a smart phone was required for installation.



Customer opted out of the program after hearing about complications from others.

The two respondents who did attempt to install the equipment spent less than one hour and did not seek
out help from anyone else. One respondent described the instructions as “inadequate”.

3.2.2 Installation Challenges faced by All Participants
Both customers who successfully and unsuccessfully installed equipment identified the time required and
difficulties with the instructions as the primary challenges to successfully installing the equipment. Other
challenges included missing or incompatible equipment, although from the interviews the evaluation
team was unable to determine if these are accurate perceptions or due to misunderstandings on the part
of the customer.
3.2.2.1 Time
Respondents consistently noted that installation was a time-consuming process with most
respondents reporting that they spent three to six hours, “several” hours, or “a long time” trying to install
the equipment. For some respondents this was time they spent attempting to install the equipment
before contact with People Power. In addition, one respondent reported that “the company
representative spent half a day” installing the equipment. Only two respondents said they spent as little
as two hours installing the equipment. Note that most respondents did not view the equipment and
software installation as separate processes and reported time spent on the whole process rather than
time spent on equipment installation and software connection.
3.2.2.2 Instructions
Ten respondents commented that the instructions were confusing, difficult to follow, or incorrect.
Comments included:
“The instructions were inadequate.”
“The instructions were unclear and awful.”
“The instructions were not helpful.”
“…instructions that were not very good.”
“…if the directions had been correct.”
“…and there was a problem with the instructions that came with the unit…and the website
instructions were very different.”
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“…there was a difference with the sets of instruction that were emailed.” [compared to what
came in the box]
Two motivated customers reported that they did online research to locate the correct instructions which
simplified the installation process.
Part of the confusion with the instructions may have resulted from the inclusion of the manufacturer’s
instructions in the equipment boxes. CAPE participants needed to follow specific People Power
instructions, not the equipment manufacturer instructions. A few respondents noted that when they had
the right instructions, the installation didn’t seem too difficult, but these participants identified themselves
as being in the information technology industry. For many participants, the People Power instructions
may still have been too complicated as they involved several steps that needed to be completed in the
right order with specific pieces of information on hand. Instructions varied by mobile device operating
system and web browser. Figure 15 displays instructions that can be used with a web browser.

Confidential and Proprietary
©2016 Navigant Consulting, Inc.
Do not distribute or copy

Page 23

Evaluation of Cape Light Compact’s Creating Awareness for Power Efficiency Initiative
Figure 15. Web Browser Instruction

Source: People Power
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3.2.3 Software Installation
As noted, most respondents did not view the software installation step as separate from the equipment
installation step. However, among the six respondents who did comment specifically on the software
installation, three noted that they spent one to two hours attempting to connect the software. One
respondent noted that the software “wouldn’t sync” while another commented that it was incompatible
with his meter.

3.2.4 Role of People Power in Equipment Installation
Professional assistance was important to successful installation and equipment that continued to
stay online. Figure 16 displays the distribution of equipment installation outcomes by sample group.
Among the 20 customers interviewed for whom the equipment was successfully connected (at least for a
short time), 14 customers attempted to install the equipment themselves and 11 were ultimately
successful. People Power (variously identified as a “company representative” or “the intern” by
respondents) installed the equipment for nine of the 20 customers. Notably, among interview respondents
a larger portion of the group that stayed connected (Group 3) ultimately had their equipment installed by
People Power, suggesting that professional installation may result in better long-term participation rates.
Customers had varying opinions of the People Power representative. Among customers who successfully
made and kept an appointment with the People Power representative, several respondents expressed
that they had positive experiences with the representative (unprompted). For example, one respondent
noted that the representative took time to show their son how it worked and experimented with turning
things on and off around the house.
Customers who were not successful at scheduling a time for installation noted that time slots were not
convenient (no weekend or evening times were offered), it often took many email correspondences to try
to work out a time, or emails or phone calls were not returned. While two respondents complained that
weekend time slots were not available, copies of communications between the representative and
customers show that weekend time slots were offered in at least some instances.
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Figure 16. Installation Outcomes by Sample Group (n=27)
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3.3 Phase 3: Ongoing Data Monitoring
One of CLC’s goals in launching the CAPE initiative is to provide customers with near real-time energy
usage monitoring capabilities. In the interviews with customers who successfully (alone or with
assistance) installed their equipment, the evaluation team discussed how customers monitored their
usage and what they saw as the benefits of monitoring their usage. Most customers monitored their
usage at least once a week using a mobile device. While participants were interested in tracking their
usage, most did not feel that that the information prompted them to make changes. These findings, and
examples of exceptions, are detailed below.

3.3.1 Energy Usage Monitoring: Tools and Frequency
Although most customers expressed interest in tracking their energy use, less than half (6 out of
15 respondents) monitored their use more than once per week and more than half (8 out of 15)
reported that monitoring frequency has declined. More than half (nine respondents) check their
energy usage about once per week or less frequently. Six respondents check their energy usage more
than once a week with most of those respondents saying they check every two, three or “few” days and
one respondent reporting that she checks twice a day. Use of the equipment has decreased over time
with eight respondents reporting that they monitored their usage more frequently after the equipment was
first installed. This reported decline in frequency is consistent with results from previous CLC and other
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energy feedback programs.18 Among the 15 respondents who have used the software to track their
energy usage, most (10 respondents) used a mobile device to monitor their energy usage (Figure 17).
Figure 17. Data Monitoring Tools (n=20) and Data Monitoring Frequency (n=15)
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3.3.2 Participant Use of Energy Monitoring Data
While participants appreciated the availability of data to track their usage in near-real time, most
participants monitored their data infrequently and did not report any significant energy saving
actions. Of the 12 participants who rated the usefulness of the energy monitoring data, eight
characterized the data as somewhat or very useful. Respondents who found the data useful, typically
cited the ability to track their usage in real-time as the most valuable aspects of the data. However, this
articulated benefit of the data contrasts with respondent self-reports of data monitoring frequency. While
respondents appreciate the granularity of the data, more than half only checked their energy usage once
per week suggesting that most customers were not taking full advantage of the data available to them.
Notably, a few respondents wanted more detail to be able to isolate the usage of specific equipment in
their homes or to have data shown in shorter increments of time.
Among the interviewees, the ability to track usage did not prompt participants to take additional energy
saving actions. Only a few respondents reported that the information led to changes in actions or
behaviors. Among the six respondents who reported that the information prompted changes, respondents
cited increased awareness and turning off light and unplugging devices as the main changes. One
respondent made substantial changes due to being able to monitor energy usage. These changes
included installing a new pool pump, switching from electric resistance heat to heat pumps, and adjusting
thermostat settings.
18

See page 69 and 130 in the report: Opinion Dynamic Corporation, Navigant Consulting, and Evergreen Economics.
2013. Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report. Prepared for the
Massachusetts Energy Efficiency Advisory Council and Behavioral Research Team.
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3.3.3 Program Benefits
Respondents typically articulated general benefits received from the program such as greater awareness
and energy savings. Most respondents (15 out of 17) reported that they would be likely to participate in a
similar program in the future. One respondent saw particular value in the program and stated that “I would
never want to go back to the day when I came home from vacation and saw that I left the thermostat at 72
and wonder what impact that had.”

3.3.4 Ongoing Program Challenges
Many respondents with installed and connected equipment struggle with keeping the equipment
online. Among the entire participant group, 59 participants (18%) have equipment that is no longer
online. Among interviewees with systems that are not still connected, respondents did not always know
why. Several respondents spoke in general terms about the software not syncing or the system
disconnecting or going down. One respondent noted that every time they lost power, they “had to reset
everything” and that they “don’t have time for that.” Another respondent gave up on their system after
installing solar panels. One participant noted that they need to re-connect after changing internet
providers. Finally, one respondent purposely disconnected the equipment due to quite vehement
concerns about privacy and security and an “intrusive network protocol”.
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4. IMPACT EVALUATION FINDINGS
In this section of the report we describe the results of the impact evaluation. As shown in Table 2, none of
the four models estimated resulted in statistically significant savings, though all four had a positive point
estimate of savings. These findings indicate that the program may be resulting in savings for residential
customers but the sample size is too small (n=154) to determine the precise magnitude. The channeling
analysis findings found no uplift in energy efficiency program participation among CAPE participants
compared to the unconstrained matches, though that likely stems from higher-than-typical participation in
energy efficiency programs prior to enrolling in CAPE. Compared to the constrained matches, CAPE
participants showed higher participation in HES during the CAPE program period.
Table 2. Impact Results

a

Model

Savingsa

PPR with Unconstrained Matches

1.20% (±3.7%)

PPR with Constrained Matches

0.85% (±4.09%)

Regression-Based Bias Correction

2.89% (±3.33%)

VIA

1.30% (±5.43%)

90% confidence interval is reported in parentheses.

4.1 Savings Estimates
Figure 18 shows the results of the four models used to estimate savings. None of the results are
statistically significant and the small sample size (n=154) drives the large confidence bounds. The highest
point estimate of savings is from the regression-based bias correction model (2.89%) and the lowest is
from the PPR model with constrained matches (0.85%).
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Figure 18. Model Results
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The point estimate for the VIA model, 1.3%, is the average of the monthly estimates in the post-program
period. Figure 19 shows the percentage savings from the VIA model in each month of the post period. It
is interesting that the savings are higher in months six to twelve than in months one to five since similar
feedback programs without continuous engagement often have higher savings at the beginning of the
program and degrade over time. This increase in the savings after month six could be due to ramp-up of
the program or it could be that the customers who have been in the program for at least six months had
higher savings than those joining later.
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Figure 19. VIA Results
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4.2 Channeling Analysis
The CAPE initiative enables customers to track their energy use which may prime customers to be more
receptive to messaging about CLC energy efficiency programs, and may motivate customers to
participate in those programs. Channeling occurs when the CAPE initiative causes participants to enroll in
energy efficiency programs at a higher rate than they would have otherwise.
Figure 20 presents the differences in participation for the CAPE participants and their matched controls
based on energy usage between the pre-period and the program period for HES and RPS.19 Notably, for
both programs, greater proportions of the treatment group compared to the control group participated in
the programs during the pre-period. In fact, rather than CAPE motivating participation in other energy
efficiency programs, the converse may be true: customers who participated in other energy efficiency
programs were more likely to sign up for the CAPE initiative. As noted earlier, HES distributed flyers
about the CAPE initiative to HES participants. The data presented in Figure 20 indicate the crossprogram recruitment efforts were successful. The results also further support the findings from the indepth interviews that CAPE participants have a deep interest in energy efficiency.

19

No other CLC energy efficiency programs had treatment or control participants during the pre-period or programperiod.
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% of Customers Participating in Program

Figure 20. Participation Rates in Energy Efficiency Programs (Unconstrained Matches)
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*Difference between treatment and control groups in the pre-period and in the program period is statistically
significant, p<.05.
^Difference between treatment and control groups in the pre-period is statistically significant, p<.10. Difference in the
post-period is statistically significant, p<.05.

Since customers can only participate in the HES program once, it is also notable that compared to the
control group the treatment group had a higher rate of participation in HES in the program period,
indicating that additional new customers participated in HES. However, because the treatment group had
higher rates of participation in HES in the pre-period compared to the program period, the resulting DiD
for HES is an inconclusive indicator of the relationship between CAPE participation and HES
participation.
Treatment customers also participated in RPS at a higher rate than control customers in the pre-period,
though the difference is smaller than the difference in HES participation. Since the RPS category
combines heating and cooling, lighting, and consumer products, customers can participate multiple times
over a period of months or years. While both the treatment and control groups participated at a higher
rate in the program period, the treatment group participation rate increased more, resulting in a slight (but
not statistically significant) participation lift of 0.5% which equates to one incremental customer.
As noted in Section 2.2.1.1, given the results of the channeling analysis for the unconstrained matches, a
second matched control group was selected based on HES and RPS participation in the pre-period as
well as energy use in the pre-period. Figure 21 presents the differences in participation for the CAPE
participants and their constrained matched controls for HES and RPS. Notably, compared to the
constrained matches, a greater percentage of treatment customers participated in HES in the program
period, suggesting that CAPE may have caused uplift in HES participation. However, given the
inconclusive nature of the CAPE savings estimates, we do not report savings adjustments due to
participation in other programs.
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% of Customers Participating in Program

Figure 21. Participation Rates in Energy Efficiency Programs (Constrained Matches)
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^Difference between treatment and control groups in the program period is statistically significant, p<.05.

4.3 Comparison of CLC Behavioral Feedback Initiatives
As described in Section 1, CLC has implemented two behavioral feedback initiatives prior to the CAPE
initiative. Table 3 compares percentage savings from the SHEMP Legacy and Energy programs
compared to the CAPE initiative.20

20

Savings for SHEMP are taken from the 2013 evaluation report.
Opinion Dynamic Corporation, Navigant Consulting, and Evergreen Economics. 2013. Massachusetts
Cross-Cutting Behavioral Program Evaluation Integrated Report. Prepared for the Massachusetts Energy
Efficiency Advisory Council and Behavioral Research Team.
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Table 3. Comparison of CAPE to SHEMP

Initiative

SHEMP
Legacy

SHEMP
Energize

CAPE

Average
Pre-Period
Usage
(kWh/day)

Participant
Sample
Size

27.9

23.4

25.7

77

276

154

Evaluation
Period

12 months

12 months

7 months
(average)b

Months
Following
Enrollment

26

2

0

CrossProgram
Marketing

No

Yes

Yes

Savingsa

Statistically
Significant?

7.8%
(±1.25%)

Yes

8.8%
(±1.18%)

Yes

1.5%
(±1.04%)

Yes

2.0%
(±1.05%)

Yes

1.20%
(±3.7%)

No

0.85%
(±4.09%)

No

2.89%
(±3.33%)

No

1.30%
(±5.43%)

No
21

Source: Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report (2013); Evaluation team analysis.
a
Reported savings are from different model specifications, and a 90% confidence interval is reported in parentheses.
b
Refer to Figure 3.

The following summarizes some notable differences:

21



The SHEMP Legacy program achieved savings ranging from 7.8% to 8.8%. Of note, the Legacy
group had the highest average pre-period usage. In addition, the evaluation period (12 months)
occurred during the participants’ third program-year.



The SHEMP Energize program achieved savings ranging from 1.5% to 2%. Participants had the
lowest average pre-period usage of the three groups. In addition, the evaluation period (12
months) occurred just two months following the launch of the SHEMP program. Finally, the
SHEMP Energize program was advertised through CLC’s other energy efficiency programs which
may have dampened savings, demonstrating a 36.8% decrease in program participation, where
participation in the Residential Home Energy Pilot drove significant pre-program participation in
the last evaluation.



The estimated savings for the CAPE initiative were not statistically significant and exhibited a
large range, from 0.85% to 2.89%. Participants’ average pre-period usage was in between the
Legacy and Energize groups. Most notably, due to equipment installation challenges, the
evaluation period represented, on average, the first seven months of program participation (refer
to Figure 3). Similar to SHEMP Energize, the CAPE initiative was advertised through CLC’s other

Ibid.
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energy efficiency programs, specifically, HES. Although the savings estimates were not
statistically significant, it is clear from the confidence bounds that the savings are not as
high as the savings from the SHEMP Legacy program but they may be similar to the
SHEMP Energize program.
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5. CONCLUSION
CLC has been implementing behavioral feedback initiatives since 2009. The most recent initiative, CAPE,
offers participating customers near real-time energy use feedback accessible through an online portal and
smart phone app.
Customers’ experiences with the CAPE initiative illustrate many of the common benefits and challenges
of energy use feedback programs.


Equipment installation: Equipment installation was the primary barrier to participation in CAPE.
Notably, CLC’s original program design did not require equipment installation and instead relied
on Green Button. When it was recognized that Eversource was not able to provide the granularity
of data required through Green Button, the CAPE initiative was re-designed to rely on equipment
installation to provide near real-time feedback. Thirty-one percent of customers were unable to
install their equipment. Another 17 percent installed the equipment either by themselves or with
assistance, but the equipment is no longer online. Key barriers to installation included the time
required to install the equipment, difficulty of the instructions, and scheduling constraints when
working with People Power for professional installation.



Participant engagement: Customers who participated in CAPE expressed high levels of interest
in monitoring energy use and motivation to save energy. However, among customers with access
to their energy data, monitoring decreased over time with more than half of participants
monitoring their energy use once per week or less.



Participant action: Few CAPE participants committed to energy saving actions as a result of
their energy use monitoring. Many of the interviewees had already participated in a home audit
program and may have needed additional suggestions of actions to take to save energy.

Estimated savings were not statistically significant at the 10% level and ranged from 0.85% to 2.89%.
This result suggests there may be savings but the current sample size is too small to identify savings with
adequate precision. This savings estimate is comparable to that of the SHEMP Energize program but is
smaller than the SHEMP Legacy program.

5.1 Considerations for Future Initiatives
CLC is now enrolling customers in the expanded CAPE initiative. In particular, the program now allows
customers with solar panels and residential wind generation and all new customers who enroll in the
program (with and without renewables) will receive The Energy Detective (TED) device which will be
installed by a Massachusetts licensed electrician. Professional installation should help ameliorate many of
the challenges faced by participants in the original CAPE initiative.
Table 4 presents considerations for CLC’s future behavior feedback initiatives.
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Table 4. Considerations for Future Initiatives
Category

Consideration
Assess the cost-effectiveness of directly installing equipment

Equipment Installation

Continue to monitor Eversource Energy’s Green Button
agreement.

Participant Engagement

Ongoing engagement is important to keep customers
involved in monitoring their data.

Participant Action Steps

Energy use feedback programs need to provide clear energysaving action steps for customers to take based on their
energy use data.
Behavior programs often need ramp up time to show results.

Ramp-up Time

Cross-Program Marketing

Programs requiring equipment installation often take longer
than expected to reach participation goals.
Cross-program marketing that effectively channels
participants across programs may result in lower savings of
downstream programs due to lower remaining savings
potential.

It is clear from the survey that CLC customers have a high interest in energy efficiency and are seeking
opportunities to do more. This means that although the CAPE initiative did not drive statistically significant
savings, CLC customers may be receptive to new, more advanced programs. In addition to the expanded
CAPE initiative described above, CLC is investigating demand response and load reduction programs,
which have been shown to be effective in driving demand savings in Eversource’s and National Grid’s
territories in Massachusetts. These programs may be more effective at achieving savings than the more
traditional behavioral programs CLC has piloted in the past.
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APPENDIX A. IN-DEPTH INTERVIEW GUIDE
A.1 Introduction
Hi, my name is __________________ with [Navigant Consulting/ILLUME Advising]. I am calling on behalf
of Cape Light Compact to ask a few questions on your participation in their PresencePro Feedback
Initiative. [IF NEEDED: Cape Light Compact sent you a PowerCost Monitor to install in your home to help
you track your energy use.] The main purpose of today’s call is to gain a better understanding of your
experience in the program and to help Cape Light Compact improve their energy efficiency program
offerings. This will take about 10 to 15 minutes of your time. [IF NEEDED: This is not a sales call]
Interviewer: Note respondent group number __________.

A.2 Section 0. Screener
01. So I’d like to start by asking you if you recall participating in the Cape Light Feedback program?
1. Yes [Skip to Q3]
2. No
02. Is there someone else in your household who might recall participating in this program?
1. Yes (Ask to speak with the person who is most aware and begin again with the intro)
2. No [Thank and terminate.]
3. Don’t know [Thank and terminate.]
03. Are you the person most familiar with the program? [IF needed: were you the person most engaged
with the equipment/devices/]
1. Yes [Skip to highlighted text below]
2. No
04. May I speak with the person most familiar with the program? (Reintroduce yourself and proceed with
the person most familiar with the program.)
Is it ok with you if I record our conversation? This is just in case I miss something while taking notes. All of
your responses will remain confidential.

A.3 Section 1. Awareness of and Interest in the Program [All Groups]
A1. How did you first learn about Cape Light Compact’s C.A.P.E. Behavior Feedback Initiative? From
what sources?
 Probe for:
o CLC newspaper advertisement
o Radio advertisement
o CLC direct communications (other)
o Friends or family
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A2. Prior to learning about this program, had you participated in any other Cape Light Compact
programs? If so, which?
A3. What was it about the program that interested you the most and motivated you to sign up?

A.4 Section 2. Sign-up Process and Expectations [All Groups]
S1. Could you tell me about your experience with the sign up process? What did that process consist of?
 Where did you go to sign up for the program?
 Were there any particular elements of the sign up process that you found to be difficult or
challenging?
S2. On a scale of 1-5 where one is “very difficult” and five is “very easy,” how difficult was it to sign up?
Why did you rate the program sign up as a [insert number provided]?
S3. What did you hope to achieve through the program when you signed up, if anything?
 Probe for:
o Energy savings
o Cost savings
o Greater control over household
o Other_________

A.5 Section 3. Device Installation: Perceptions and Reality [All Groups]
IN1. Approximately how long after you signed up did you receive your equipment?
IN2. What were your first thoughts and reactions when the equipment arrived (and you opened the
package)?
IN3. Please describe the materials included in the equipment package that you received from Cape Light
Compact?
[Probe for recollection of the equipment content and instructions.]
IN4. [Upon receiving the equipment and installation instructions], did you think that you would be able to
install the equipment on your own or did you expect you would need the assistance of family or friends?
IN5. [Upon receiving the equipment and installation instructions], how long did you think it would take to
get the equipment installed?
IN6. On a scale of 1-5 where one is “very difficult” and five is “very easy,” how easy or difficult was it to
get the equipment installed? Why did you rate the equipment installation as a [insert number provided]?
IN7. Did you attempt to install the equipment yourself?
1. Yes
2. No [Skip to IN-8]
IN7a. Could you briefly describe your effort to install the equipment?
 Probe for:
o Use of any supporting collateral/instructions
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o Use of the app
o Use of the help line
o Use of other people in the home
[Skip to IN-10]
IN8. Why didn’t you try to install the equipment yourself?
 Probe for:
o Convenience
o Low priority
o Appeared too complicated
o Forgot about it
o Other______________
IN9. Did you get someone else to try and install the equipment? If yes, who?
1. Yes; Who ______________________________
2. No (Nobody attempted to install the equipment) [Skip to IN-16]

[Ask the questions in this box if respondent, friend, or family member attempted (at any point) to
install equipment, otherwise SKIP to IN-16.]
IN10. How many times did you (or someone else) attempt to install the equipment?
1. Once
2. Twice
3. Three or more times
4. Other_______________
IN11. In total, how much time did you (or someone else) spend trying to install the equipment?
IN12. What challenges did you (or others) run into when trying to install the equipment?
IN13. Did you reach out to Cape Light Compact for support in your installation process? If so, please
describe your experience.
 How did you reach out?
 How long did it take for you to connect with someone?
 In the end, were they able to help you with any aspects of the installation?
IN14. Were you (or someone else) ultimately successful in installing the equipment?
1. Yes [Skip to IN-20]
2. No

IN15. Why did you (or friend or family member) ultimately give up trying to install the equipment?
IN16. Did anyone from “People Power” contact you to offer installation assistance?
1. Yes
2. No [Skip to IN-19]
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IN17. Did you schedule a time for People Power to install your equipment?
1. Yes [Skip to IN-18]
2. No
IN17a. Why not?
o Probe for:
 Inconvenient to schedule
 Lost interest in program
[Skip to IN-19]
IN18. Did anyone from People Power end up coming to your home to install your equipment?
1. Yes [Skip to IN-20]
2. No
IN19. What did you do with the equipment?
1. Stored it
2. Threw it away
3. Set it aside
4. Other_______________

IN20. What recommendations would you make to Cape Light Compact to improve the installation
process?

A.6 Section 4. Connecting to the Software [Groups 2 and 3 – if respondent, friend
or family member was successful in installing the hardware equipment]
CS1. Upon receiving the equipment and installation instructions, how easy or difficult did you think it
would be to get the software up and running?
 Did you expect that you would be able to get the software running properly on your own without
assistance? If no, who helped you connect to the software?

Did you expect you would need the assistance of family, friends or others?
 How long did you expect it would take to get the software up and running?
CS2. How many times did you attempt try to get your devices (phone or computer) connected and
“communicating to the metering equipment?
1. Once
2. Twice
3. Three or more times
4. Other_______________
CS3. In total, how much time did you end up spending trying to connect the metering equipment to the
device(s)?
1. 30 minutes or less
2. More than 30 minutes but less than one hour
3. 1-2 hours
4. 2-3 hours
5. More than 3 hours
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CS4. What challenges did you encounter in the process?
CS5. Ultimately, were you successful in getting the software up and running on your device(s)?
1. Yes [Skip to Section 5.]
2. No
CS6. Why did you ultimately give up trying to get the software up and running? [Skip to Section 8]

A.7 Section 5. Feedback Data [Groups 2 & 3]
F1. What are the different devices that you ended up using to view your energy data?
1. On my computer
2. On a mobile device (tablet or phone)
3. Both
4. Have not viewed data
F2. How frequently do you currently look at your energy data?
1. More than once a day
2. Once a day
3. More frequently than once a week but not daily
4. Once a week
5. More frequently than once a month but less than weekly
6. Once a month or less
7. Never
F3. Has this frequency changed since you first signed up for the program? If so, how?
F4. How would you rate the overall usefulness of the information provided on a scale of one to five,
where one is “not useful” and five is “very useful”?
F5. Which features of the information did you find most useful? Why?
F6. Are there features that you found particularly educational? If so, which? What did you learn?
F7. Did the information result in any changes in any energy-related practices in your home?
1. Yes
2. No [Skip to F9.]
F8. What changes were made? Why?
[Skip to Section 6]
F9. Did the information prompt you to consider making any energy-related practices in your home?
F10. What kept you from making those changes? [If Group 3, Skip to Section 7]
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A.8 Section 6. Reasons for Leaving the Program [Group 2]
Q1. We understand that you are no longer active in the program. What are the main reasons that you
chose to stop participating?
Q2. Can you recommend any changes to the program that would have kept you engaged with the
program?

A.9 Section 7. Continued Participation [Group 3]
P1. Are you aware of any optional equipment/devices offered by the program?
1. Yes
2. No [Skip to P3]

P2. Have you installed any of the optional devices offered through the program? If yes, what?
P3. There are a number of reasons why participants might continue to participate in these programs. Why
have you remained engaged with the program?
P4. What do you see as the benefits of the program for you?

A.10 Section 8. Perceptions and Socio Demographics [All Groups]
Now I would like to wrap things up with some more general background questions.
SD1. How concerned would you say you are about the amount of electricity that you are using?
1. Very concerned
2. Somewhat concerned
3. Neutral (neither concerned or unconcerned)
4. Somewhat unconcerned
5. Not concerned at all
SD2. On a scale of 1 to 5, where one equals “not interested” and five equals “very interested”, How
interested are you in finding ways of reducing your electricity consumption?”
SD3. Are you currently aware of any no-cost or low-cost actions that you could take at this time to reduce
your electricity consumption? (Things you aren’t currently doing?)
SD4. On a scale of 1 to 5, where one equals “very unlikely” and five equals “very likely”, How likely would
you be to participate in a similar program in the future?”
SD5. How long have you lived at your current address?
SD6. What is your age? [Interviewer note: Read ranges if respondent is uncomfortable giving a number]
1. (24 yrs or younger)
2. (25 to 34 yrs)
3. (35 to 44 yrs)
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4. (45 to 54 yrs)
5. (55 to 64 yrs)
6. (65 years and over)
98. (Don’t Know)
99. (Refused)
SD7. What is the highest level of education that you completed?
1. (Less than high school)
2. (High school graduate or equivalent)
3. (Some college, no degree)
4. (Associate’s degree)
5. (Bachelor’s degree)
6. (Graduate or professional degree)
98. (Don’t know)
99. (Refused)

SD8. What is the total number of adults, 21 years or older, living in the household at this time?
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