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1. STUDY DESIGN REVIEW

This section on the design of behavioral programs evaluates the extent to which program
administrators can draw conclusions about the impact and effectiveness of behavioral
programs, and extend these findings to other customer group§he Massachusetts
behavioral programs administered by NationalGrid, WMECO, NSTARNnd Cape Light
Compact each leverage an experimental design to enable comparison of actions and
behaviors taken byHER participantswho were exposed to the program (treatment group)
and customess who were not exposed to the program (control groufhe following sections
focus on design of the NationaGrid pilot behavioral programs, highlighting key aspects of:

U Comparability of treatment and control groups

U Crossapplicability of findings fronthe Electric Pilot program tdhe Electric Expansion
program

U Savings estimation methods comparison

Our impact findings from billing analysis, channeling analysis, and participant surveys rest
on our ability to draw conclusions about differences observed taeen treatment and
control groups such as savings between preand postperiods, measure uptake and
behavioral change

For example, to conclude that a statistically significant difference in measure uptdsich
as the installation of more higkefficiency equipment by treatment than contrdiis due to
HERprogram intervention and not other unobserved factors, the groups must be similar in
terms of factors that may affect measure uptake (such as purchasing power, housiagd
household characteristics). Smilarly, to evaluate observed differences in energy
consumption and savings in the podtreatment period, energy consumption levels must be
similar in the preprogram period.

Based on our analysis, the experimental design of tHédERprogram produced analogus
treatment and control groups, allowing us to draw conclusions about differences between
groups. Baseline energy consumption and demographic characteristics are similar between
groups, indicating that treatment and control groups for each fuel type aagppropriate
comparisons for each other.

1.1 Comparability of Treatment and

Control  Groups

We examinedthe comparability oftreatment and control groups using two methods. First,
we examinal average daily fuel consumption in the year before the start of the behavior
program by looking at mean average daily consumption and the distribution of consumption
(histograms). To compare average daily consumption between treatment and control groups,
we excluded the same households that were excluded from the billing analysis (modefing)
opt-outs and households witHewerthan 10 billing periods after receipt of the first report.

We further restricted the sample to households with at least 345 days oillmg data in the
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Pagel —— CORPORATION



Study Design Review

pretreatment period. The baseline usage analysis did not consider any billing periods
occurring more than 385 days before, so that average daily consumption for each
household covers between 34885 days of the pretreatment period for both treatment
and control groups

Second, we examind differences in demographics between treatment and control based on
2010 participant survey results to determine whether the control group provides an
equivalent comparison for the treatment group aceding to our 2010 Annual Behavior
Change Survey data. This analysis includes the first 800 survey respondents (200
respondents per survey group, defined by fuel type and treatment grodp).

To assess whether differences existed between recipient and castrgroups within the
electric pilot sample and the gas pilot survey sample, we performed sljuared tests (and

Fi sher ds exact t e s3t an, the wlistebutien oh papghr demographic e )
characteristic from our survey data collection efforts.Any dserved differences between
treated and control descriptive statistics (e.g., proportions, means) should be interpreted
with caution as other factors not captured in the behavioral survey could have influenced
measure uptake (e.g., exposure to other energyficiency programs).

1.1.1 Electric Pilot

Baseline usage analysis includes 46,968 electric pilot households aftere excludedl.3% of
program households based on the data cleaning described abovén the year before the
start of the program, average daily essumption was 30.05 kWh/day for control households,
and 29.83 kWh/day for treatment households. There is no statistically significant difference
in baseline usage between treatment and control fgalue of 0.106 for analysisof-variance
Ftest). Below, we siowthe distribution of average daily electricity consumption.

1 After the first 200 survey respondentswe set age quotas on the sample to achieve an age distribution within
10% of the Massachusetts homeowner age distribution. The age qudtadiscussed in more detail in lhe
Annual Behavior Change Survey Results sectio

2 The participant survey was sampled to achieve a confidence level of 90/10.
3 Note that we also conducted tests of proportions for change in employment status.
4 For each characteristic, we excluded Do n 6t Kn o woéas avalidgaRegoiyu s e d 6

5 Please note that we used slightly different cleaning criteria for study design analysis (based on descriptive
statistics) than billing analysis, given the unique needs of each analysis.
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Figurel. Distribution of Average Daily Electricity Consumption in the Year before the Start of
the Program, Electric Pilot, Control vs. Treatment Groups

0.25

o
[N

0.15 -

o
[EEN
!

Proportion of Sample Household:s

0.05 4I> |>I
07 —_

n O

M <

45 \—
50—

Il nm
n O mn o un O
n O

o mn ouwmowmwo N O mUloLwowmoLwm o
- < N N M O I~ N~ 00 0 O O S S : : &: &: (‘é)
Average kWh per da)

Control (n=23,472) = Treatment (n=23,496)

The demogrphic and housing characteristics of treatment and control electric pilot
households are similar, based on comparison of 2010 participant survey respondenthe
only significant difference between control and treatment groups/as gender,which we
would notexpect to show an association with energy saving behavior.

Tablel. Comparison of Electric Pilot Survey Respondents

Electric Pilot Electric Pilot
St Control (n=200) Treatment (n=200)
Demographics
under 35 2.0% 5.0%
Age 35-54 48.2% 47.2%
55+ 49.8% 47.7%
Household size Avg. number of people 3.0 3.2
Children in household At least 1 child <18 yrs 42.5% 47.2%
Education of respondent Bachelor'sdegreeor higher | 60.5% 61.6%
under 50K 18.0% 19.7%
Household Income 50-100K 39.5% 34.3%
100-200K 34.3% 38.8%
200K or higher 8.1% 7.3%
Gender Female 59.5%* 50.0%
Race White 96.4% 96.4%
Housing
Homeownership Own 97.5% 97.0%
Housing type Singlefamily detached 93.0% 95.5%
Home size Avg. square feet 3,632 3,183
Before 1960 46.7% 50.3%
Age of house 1960-1990 40.7% 34.2%
1990 or later 12.6% 15.6%
Changes in past year
Household occupancy Increase in occupancy 8.0% 10.0%
MACC Behavioral Program Evaluation Volume || OPINION DYNAMICS
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Electric Pilot Electric Pilot
el Control (n=200) Treatment (n=200)
Decrease in occupancy 15.5% 11.5%
No change 76.5% 78.5%
.| Increase in employment 7.0% 6.5%
Employment status of people in Decrease in employment 17.1% 20.5%
ousehold
No change 75.9% 73.0%
Other
Politics Liberal or moderate 66.5% 60.3%
Conservative 33.5% 39.7%

*p<.10 **p<.05 ***p<.01 denote

significant differences

1.1.2 Gas Pilot

Baseline usage analysis includes 47,831 gas pilot households after 4.1% of program
households are excluded based on the data cleaning described above. In the year before
the start of the program, average daily consumptiomnvas 3.76 therm/day for control
households, and 3.74 therm/day for treatment households. There is no statistically
significant difference in baseline usage between treatment and control-galue of 0.217 for
analysisof-variance Ftest). Below, we show he distribution of average daily gas
consumption.

Figure2. Distribution of Average Daily Gas Consumption in the Year before the Start of the
Program, Gas Pilot, Control vs. Treatment Groups
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We foundfew statistically significant differences between the treatment and control groups
for the gas pilot program. However, we did find a statistically significant differenicethe
proportion of singlefamily detached homes as well as changes in employmentagts in the
past year. We found that 25% of treatment group respondents reported a decrease in
employment status within the past year, compared with only 13.1% in the control group (see
Table?2). This finding is worth mentioning, as changes in employment status could influence
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household ability to make energy saving investments or adjust energy conservation
behaviors, and timevarying household characteristics are notaptured in fixed effects
models. We recommend that National Grid continue to monitor any changes in equivalency
of treatment and control groups (perhaps on a larger scale) that could affect ability to
assess program effects.

Table2. Comparison ofGasPilot Survey Respondents

Gas Pilot Control | Gas Pilot Treatment
Category n=200 n=200
Demographics ( ) ( )
under 35 0.5% 2.5%
Age 35-54 44.3% 40.6%
55+ 55.2% 56.9%
Household size Avg. number of people 2.8 3.0
Children inhousehold At least 1 child <18 yrs 32.8% 38.0%
Education of respondent Bachelor'sdegreeor higher | 67.8% 65.0%
under 50K 18.9% 21.3%
Household Income 50-100K 44.5% 36.7%
100-200K 26.8% 32.5%
200K or higher 9.8% 9.55%
Gender Female 53.5% 52.5%
Race White 89.2% 88.7%
Housing
Homeownership Own 99.0% 97.0%
Housing type Singlefamily detached 96.0%* 91.5%
Home size Avg. square feet 3,123 3,585
Before 1960 59.7% 63.5%
Age of house 1960-1989 28.6% 27.4%
1990 or later 11.7% 9.1%
Changes in past year
Increase in occupancy 5.5% 10.5%
Household occupancy Decrease in occupancy 16.6% 14.5%
No change 77.9% 75.0%
.| Increase in employment 3.5% 1.5%
E&g‘ggg}gft status of people in Decrease in employment 13.1% 25.0%**
No change 83.3%** 73.5%
Other
Politics Liberal or moderate 65.4% 68.8%
Conservative 34.6% 31.2%

*p<.10 **p<.05 ***p<.01 denote  statistically significant differences.

a\We conducted a chiquare test to measure statisticallysignificant differences across all employment status
categories, which was significant at a 90% confidence level. We conductedtast to identify which
proportions were statistically significant.

1.2 Savings Estimation Methods

The program implementer for tb National Grid HER program also estimates PY1 program
savings for reporting purposes. Both the evaluation team and the program implementer,
OPOWER, estimate annual program savings using a fixed effects differaenedifference

approach (seeSection2). However, Electric pilot and gas pilot percent savings estimated by
the program implementer are slightly different from PY1 percent savings estimated by the
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evaluation team. Here we discuss our existing knowledge @ P O WE Badascleaning,
analysis and evaluation methodology to determine whether differences between
approaches could lead to slight differences in savings estimateBable 3 describes current
approaches based on our discussions with National Grid and OPOW&Rwell as areview

of program materials and documentation of OPO
Table3. Comparison of Savings Estimation Approaches
Analysis Step OPOWERpproach Evaluation Team Approach I%ﬁ#g?:ggzsm
. . . Exclude people with less than
1. Cleaning Eiﬁ%;\%ggﬁ;:‘%ﬁﬁr}or 10 billing cycles in the_ 12
data for - . months of PY1 from pilot
adequate billing history o . L
a_d(_aquate (dating to January 2008) cohort billing analysigto Unknown implication
b!lllng and absence of gaps and ensure adquate ,
history representation of heating and
overlaps cooling seasons
Clean prior to inclusion | Clean for missing and
in behavior program for | erroneous hilling data
2 Cleaning for missing or erroneous The billing history exclusions
' missin g/ billing data listed above effectively Cleaning methods
errone%us Excludes extreme reads | excluded households below | should result in
billing data (less than 2kWh/day OPOWERO®s f | oo | similarexclusions
9 and greater than 300 OPOWERO®s cap ¢
kwh/day) from its daily consumpton in pre-
savings calculations treatment period®
. Exclude extreme reads , OPOWER may be
3. Exclusion Exclude people with , .
(not whole household)/ . - using a slightly
Summary | : inadequate number of billing .
nclude optouts until the : different number of
(total periods posttreatment and
. month of opt out households than
population , opt-outs’ :
Unknown proportion of . .| evaluation team, but
excluded About 1.8% of pilot population .
sample excluded from . difference should
from . L excluded from savings Y
, savings estimation . have minimal
analysis) . analysis L
analysis implications
The 2nd meter read OPOWER defines the
occurring after the meter program period as
read that triggered the , . starting one billing
4. Assigning generation of the The first report date defies period later than the
~ the start of program ,
start date customer so | treatment: all billing periods evaluation approach,
for program | defines the start of ! 9p so that the data
] that start after the first report - .
exposure programtreatment; the date are used for analvsis (billing periods) used
first billing period after y for analysis differ.
the first report date is Savings results will
not used foranalyss likely differ slightly.
5. Modeling Annualized treatment Annualized treatment effect | Modeling and savings
6 After program treatment and subject to exclusions above (Step ) o househol ds exceed OPOV

handful of customers have average daily consumption betweerR20kWh.

7 We exclude opbuts because we are interested in the average effect of the HER conditional on receiving it. A
very low proportion of the sample opt out during the first program year, so differences due to this exclusion
are likely very minor, a®pt-outs comprise between 0.24%0.30% of each cohort.
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Implications of

Analysis Step OPOWERpproach Evaluation Team Approach Differences
and effect estimated with estimated with household estimation techniques
estimating household fixed effects | fixed effects model. Variables| are similar and based
program model. Variables include | include heating/cooling off methodology
savings heating/coolingdegree | degreedays, monthyear submitted to CPUC

6. Adjustment
for weather
in models

7. Calculating
treatment
effect from
models

8. Accounting
for double
counting
with other PA
programs

days monthyear dummy
variables, a program
treatment term and
interactions.

Adust for average daily
Heating Degree Days
and average daily
Cooling Degree Days
within a billing cycle

Percent savings is
[savings/(control group
treatment-period
consumption)].

The base is actual
consumption by control
households in the
program period, resulting
in an estimate of what
consumption would have
been in the absence of
the program

OPOWER can estimate
what portion of other
program participation is
attributable to OPOWER
reports. This is based on
evaluating the diffeence

dummy variables, a program
treatment term and
interactions, including an
interaction term with baseline
consumption.

Additionally, the evaluation
team calculates average daily
treatment effect in a
simplified model without
weather or baseline
consumption. Average daily
treatment effect is nearly
identical using both
specifications.

Adjust for average daily
Heating Degree Days and
average daily Cooling Degree
Days within a billing cycle.
Compared results to simple
specification without weather
variables.

Percent savings is
[savings/(savings-participant
treatment-period
consumption)].

The base is actual
consumption by treatment
households in the program
period, plus the estimated
savings, resulting in an
estimate of what
consumption would have
been in the absence of the
program

Incremental savings from
program channeling is
calculated as the difference
in deemed savings from
measures installed by the

treatment vs. control group in

and used in prior
assessments of
behavioral programs
by OPOWER and the
evaluation team.

No difference

Both methods
estimate what
consumption would
have been in absence
of the program in the
denominator. The
slight difference in the
base of this
calculation could
generate a slightly
different percent
savings estimate

Both methods
estimate incremental
savings from program
channeling, though
approaches are
different

8 Fixed effect models generate a coefficient that estimates average daily reduction in consumptioncsated

with being in the treatment group. This coefficient must be applied to a base to estimate program savings as

percent savings.
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Analysis Step OPOWERpproach Evaluation Team Approach I%ﬁ#g?:gg:sﬁ
in participation levels the analysis period (PY1). This step would not
between test and control | These incremental channeled | affect differences in
populations. savings are then subtracted | preliminary results

from billinganalysismodeled | from billing analysis
savings).

The evaluation team and OPOWEROs data cl eani
appear to be fairly similar. Any major differences between Program Year 1 savings estimates

are likely due toOPOWERs def inition of t h OPQIWNEBurtingm st ar
Program Year 1 one month later than the evaluation team). Savings results provided by
OPOWERuVill likely be higher than the evaluated savings, as there is likely a rasmp period

(i.e., time lag between receiving the HER and taking action based on the HER). By
considering all billing periods following the first report date, the evaluation method captures

average annual savings from the entirety of Program Year 1. Other minor differences in

savings estimates might arise from slight differences in data cleaning (both methods

exclude very few customers from analysis), or slight differences in the values used to
estimate percent savings.
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2. BILLING ANALYSIS

Navigant Consulting led the billing analysis for this evaluation. The evaluation tehased

energy savings from the first year of the Nation&brid Home Energy Report on statistical
analysis of the treatmentand controgy r oup ds mont hly bill i gd. dat a,
Energy savings results provide insight into the overall impact of the HER program by savings
cohort, savings by season, and savings by level of baseline energy consumptitfe. will

repeat this analyss using a similar methodology folNational Grid pilot cohorts in their

second program yearand for the first program years of the NSTAR gas HER program and
National Grid electric expansion cohort HER program.

2.1 Key Findings

Below we presentsavings estimaes for the National Grid Home Energy Report gas and
electriconly pilot programs for Program Year 1We generated HER program savings
estimates using a linear fixed effects regression (LFER) analys®ith this method, the
evaluation team estimated annuabnd seasonal energy saving estimates for eadkational
Grid pilot cohort.In addition, the evaluation team analyzed energy savings by baseline
energy consumption, dividing program participants into low, mediyrand high baseline
household energy consumptio groups.We found the following:

U The program realized statistically significahtenergy savings in terms of average
energy savings per customeand average percent savings. For each program cohort,
participants garnered statistically significant energy s@ngs compared to their
respective control group cohorts.

e The electriconly pilot cohort saved 1841 kWh savings on average per customer
and 1.61% average savings from October 2009 through September 2010.

e The gas pilot cohort achieved 10.42 thermsavings per customer and 0.81%
average savings from October 2009 through September 2010.

U Estimated savings are generally higher for households that consumed more energy in
the baseline period. Eectricity consumption (base consumption) in the year before
the progam is a statistically significant predictor of average kWh or therm savings
per customer for all program cohort$? This finding aligns with previous evaluations
of the OPOWERIERprogram.

e An increase of oneunit in the average daily kWh over the 12 monthkefore the
start of the program increased program savings by 0.018Wh for the electric
pilot cohort

9 Results are significant at a 0.01 alpha with a twaziled test.

10 Results are significant at a 0.01 alpha with a twaniled test for gas and electric pilot cohorts; significant at a
0.05 alpha with a twotailed test for electric expansion cohort.
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Billing Analysis

For the gas pilot program, an increase of one unit in the average daily therms
over the 12 months before the start of the program increased program sagsby
0.015 therms for the gas pilot program.

U Average percent savings varied by baseline consumption group.

High consumption households realized greater average percent savings and
average kWh and therm savings per customer than medium and low consumption
households for electrieonly and gas pilot cohortg1

Low consumption households generally achieved lower savings in terms of
average kWh and therm savings per customer than medium consumption
households, but there was no statistical difference in termsf @average percent
savings rates across the two groups for all program cohorts.

U There are seasonal effects on savingscrossseasons and cohorts.

While the electriconly pilot cohortas a whole had no statistically significant
differences in energy saving across seasons low baseload consumption
households energy savings fluctuated across seasonsLow baseload
consumption households coefficient estimates for average kWh savings per
customer were statistically significarty different across all seasons?

Gas pilot cohort average therm savings per customer varied across seasons,
which is consistent with the seasonality of gas savings actions. Therm savings
coefficient estimates were statistically significantly different from season to
seasonis

U Table4 presents the average kWh and therm in the pferogram year for each group
for each of the three consumption groups discussed above. The following charts
summarize annual savings and percent savings results for these consumption
groups.

Table4. Baseload Energy Consumptioby Cohort and Household Group

Baseload Pilot Cohort

Consumption Group

High
Medium
Low
Average

Electric Pilot Averagénnual
kWh perhousehold

16,743

9,570

6,464

10,877

Gas Pilot Averagénnual
therm per household

1,953

1,230

934

1,370

Note: Baseload consumption refers to average annual energy consumption in the
year before the behavioral program.

11 Results are statistically significant at a 0.05 alpha for difference between high and low consumption
households and at a 0.10alpha for high and medium consumption households for a twailed test for the gas

and electriconly pilot cohorts.

12 Results are statistically significant at a 0.05 alpha with a twiailed test.

13 Results are statistically significant at a 0.05 level fowinter to spring, and 0.01 from spring to summer and

summer to winter with a twetailed test.
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Figure3. Average Annual Percent Savings by Cohort addseloadConsumption
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Figure4. Average Savings per Customer (kWh)
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Figure5. Average Savings per Customer (therms)
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2.2 Methodological Approach

Navigant Consultingused linear fixed effects regression (LFER) analysis to estimate program
effects. This analysis approach is described below, where we emphasize that LFER analysis
provides what is termed a Differencén-Difference (DID) estimate of program savings he
team used two separate models to estimatesavings attributable to the program

2.2.1 Model 1: Difference in Difference Model

The simplest version of a LFER model is one in which average daily consumption of energy
by customerk in bill t, ADG,, is a function of three terms: the binary variabl&reatment,
taking a value of 0 if customelk is assigned to the control group, and 1 if assigned to the
treatment group; the binary variablePost, taking a value of O if billt is before the

C ust o pregrad start dateand 1 if the bill is received on or after the program date; and
the interaction between these variables Treatment - Post. Formally, we have the following
model:

Equationl.
ADC, =, +a,Post+a, Treatmept Paq;

Three observations about this specification deserve comment

U The coefficient %« captures all customerspecific effects on electricity use that do
not change over time, including those that the analystoes not observe such as the
number of household members, or a thermostat that is always set at 62°F.

U “captures the average effect mong control customers of being in the post
treatment period. In other words, it captures the effects of exogenous factors, such

MACC Behavioral Program Evaluation Volume | OPINION DYNAMICS
Pagel2 s CORPORATION



Billing Analysis

as an economic recession, that affect all customers in the pastatment period but
not in the pretreatment period.

a al+azcaptures the average effect among treatment customers of being in the pest
treatment period, and so the effect on energy consumption directly attributable to the

HER behavioral program is captured by the coefficiefe. In other words, this

coefficient captures the differencan-difference in average daily kWh use between
the treatment group and the control group across the preand posttreatment

periods.

Figure®6 illustrates the differencein-difference concept and its relationship to the estimation
of program savings.In the figure, average daily consumption is initially the same for
treatment and control households, becauseassignment to treatment versus control is
random. Average daily consumption for treatment households declines after the start of the
program, but it is inappropriate to conclude that this is entirely due to the behavioral
program, because other factors afcting all households, such as broad economic changes,
are also in play.These other factors also affect the control households, as shown in the
figure, and so thedifference between the change in average daily consumption over time for
treatment household («, +«,) and for control households () is the portion of the
reduction in average daily consumption (ADC) attributable to the program.

Figure6. LFER Analysis Provides a DifferengeDifference Estimator of Program Savings
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2.2.2 Model 2: Expanding the Basic LFER Model

The Teamexpanded the simple LFER model described above to include two weathietated
variables: heatingdegreedays per day (DDd) in bill periodt, and coolingdegreedays per
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day, CDDd. For each of these, four terms are added to the model: the variable itself; the
variable interacted withTreatmenk to capture differential effects of the variable that are
specific to the treatment group; the variable interacted witfPost to capture differential
effects of the variable due to exogenous shocks across the pand posttreatment periods;
and the variable interacted with the interactioffreatmenk - Post to capture the effect of the
variable on the treatment response (thatsi how the variable affects program savings)

Formally, we expand our basic LFER model to the following:

Equation2.
ADGC, = ay +a, Post+ «, Treatmept  Paost
+/5,HDDd, +4 Treatment- HDDg+ 8, Post HDQd+p,; Treatment Post B
+7,CDDd, +y,Treatment- CDDd +y, Post CDDRd+y, Treatmgnt Reost OZD

In this model, the average daily treatment effect (ADTE) is the sum of the terms involving the
interaction Treatment- Pos:

Equation3.
ADTE, = «, + 5, HDDd + ,CDDd

In this model, the treatment effect changes across seasons because of seasonal changes in
HDDd and CDDd The coefficients on these variables ifcquation 3 indicate the average
effect on a cust omer éarstingrgasednrhaatng sraaoiingegee o f a
days

To the extent that observable household or housing characteristics such hsusehold
income and square footage of the residence are availableje can expandEquation 2 to
examine the effects of these variables on program savingBoing so ekends the LFER
regression model by the interactions between these additional variables and the terms in
Equationl. The only relevant variable we have available fonsh an expansion of the model
is baseloadconsumption in the year before the start of the program

Previous analyses of OPOWER behavioral programs have found that such baseline
household consumption has a statistically significant effect on programavings; in
particular, households with high baseline consumption tend to save more energy, both in
absolute and relative terms, than low consumption householdg/e examined this issue by
adding to Equation 2 two interactions, Post- BaselineUg@nd Treatment- Post Baselinel);,
where BaselineUsei s t he hous e Hadyledefyy corsumptiora (VEh or therm,
depending on the analysis) in th&2 months before the start of the program.

The coefficient on Post, - BaselineUs: indicates whether the change in energy consumption

after the program begins depends on tHfhhes house
effect applies to treatment and control households alike. The coefficient on the interaction
Treatment- Post Baselinel)s indicates whether the treatment effect itself varies with

baseline energy use Formally, the expanded model (which we use to estimate annual
savings)becomes the following:
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Equation4.
ADC, = o + o, Post+a, Treatmept Past
+5,HDDd, +p Treatment- HDDg+ 5, Post HDDd+p; Treatmegnt Post B
+7,CDDd, +y,Treatment- CDDd +y, Paost CDDRDd+y, Treatmgnt Rest DZD
+0,Post - BaselineUger o6, €atment- Post BaselineUse

As with the model inEquation2, the average daily treatment effect (ADTE) is the sum of the
terms involving the variabldreatment- Pos:

Equation5.
ADTE, = a, + f,HDDd + y,CDDd + &, BaselineUg

Estimating  Program Savings

The averagedaily program effect using Mode(1)fithe simplest linear fixed effects model in
the analysisiis simply the estimated coefficienta, . For instance, among households in the
electric pilot program we estimated a value of.504, indicating that the program reduced
average household consumption by about ¥2 a kWh per dayultiplying this value by 365
days per year generates our estimate of average annual program savings per Seold,
184 kWh. The standard error on this estimate is Simph\SE a, -365= 0.043 365 15. To
calculate percent annual savings, we divide our estimate of mean annual savings by the
expected annual consumption in the absence of the program, which is the sum of average

participant consumption during the program yeaplus the estimated program sawvigs.
Formally:

Average Percent Savings =
- o, 365
N o, -365 + Average Participant Annual Consumption in gram Year

(6)

Alternatively, we can estimate average annual savings usiMpdel (2), which includes the
effects of heatingdegreedays coolingdegreedays, and household preconsumption. Given
the experimental design of the program, this model is expected to generate the same
average annual savings estimate, because the allocation of households to the control and
participant groups is not correlated with the other explanatory variableBormally with
reference to equation (5) specifying the average daily treatment effect under Mo@2), the
average annual program savings for a household is,

Average Annual Household Saving365 ALY
= a, + f,HDDd: + y,CDDd: + 6, BaselineUse )

where bars irdicate annual averagesUsing this estimate of progransavings,we generate
annual averag savings for households in the pilot electric program of 181 kWHhe
standard error, whichwe calculate using the covariance matrix for the four parameter
estimates in (7), is 14.52. With this calculation in hand,we determine average annual
percent savings as in(6).
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2.3 Samples Used in Analysis

The electriconly and gasonly pilot participants received their first home energy reports over
a period of about one month, corresponding to variability in the dates on which households
typically received theirenergy bills.Figure 7, a histogram of the date of receipt of the first
report in the pilot electriconly cohort illustrates this variability.

Figure7. Date ofReceiptof the First Report Pilot Electric Program
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We did not includeall sample households in the statistical analysidn particular, for the
pilot electriconly and pilot gas cohorts, which were initiated ifall 2009, we restricted the
analysis to those sample households with at least 10 bills after the program start dai&/e
also restricted sample households to those that did not opt out of the program as of the
start of the analysis Optouts are excluded so thawe can determinethe average effect of
the HER program conditional on receiving i@nly households with at least 10 bills after the
program start date are included to ensure that they have adequate data represent all
weather seasons (e.g., heating ahcooling months). Exclusion of heating or cooling season
observations could result in overor underestimating consumption and program savings.

Table 5 presents the sample sizesof households we used in the analyses of thetwo
programs. The number of households excluded from the analysis repressrapproximately
1-2% of accounts available for billing analysig.

14 The evaluation team did not receive billing data for some households (participant and control) within each
cohort where the accounts were inactive for PY1 (thgl accounts that became inactive late in PY1 could still
be included if they had more than 10 bills after the program start). The sample sizes shown here are based on
the total number of participant households for which the evaluation team received billidgta.
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Table5. Number of PostReport Bills Received by Households in the Sample Used in the
Analysis ElectricOnly and Gas Pilot Cohorts

# of Treatment Householdg # of Control Households
ElectricOnly Pilot
In the sample: 23,515 23,487
10 bills after the first report 93 81
11 bills after the first report 17,261 16,966
12 bills after the first report 6,161 6,440
>12 bills after the first report 0 0
Excluded from the sample: 344 256
Gas Pilot
In the sample: 23,898 23,972
10 bills after the first report 255 251
11 bills after the first report 9,042 9,077
12 bills after the first report 13,864 13,929
>12 bills after the first report 737 715
Excluded from the sample: 1,094 902

aHouseholds were excluded because theypted out of the program, or had less than 10 bills after receipt of
the first report.

As discussed above,tere is no difference in the mean energy consumption of control and
treatment groups within each program cohort.

2.4 Detailed Analysis Results

We andyzed the two model results by program cohort in addition to seasonal and household
baseline energy consumption group.

U Annuah Models 1 & 2

U Seasonal (Winter, Spring, SummediModel 2

U Annual, by household consumption groupModel 1

U Seasonal, by householdonsumption groupd Model 1

Here we discuss the rationale for looking avaseload consumption groups and seasonal
effects. Fo r each cohort, the treatment ef fect
energy consumption. In our analysis, we divided housads into three groups (tertiles)
based on their baseline energy consumptiorand conducted separate analyses for each

group.

As indicated by the model results presented ihable8 and Table12, baseline consumption
in the preprogram year has a statistical effect on all program effort savingsor thisreason,
we divided the hoseholds in each cohort into three groups based on their consumption in
the preprogram yearflow, medium, and higfiand ran separate versions of Mode{l) on
each group. Households in the high consumption group are in the top 1/3 of the
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consumption distributon for the preprogram year, households in the middle consumption
group are in the middle 1/3, and households in the low consumption group are in the
bottom 1/3, with baseline consumption levels shown ihable4.

The evaluation teamalso reviewed the differences in participant group treatment effecter
each season, to determine whether savings were any higher or lower in heating or cooling
seasons.Table6 provides an overview of the statistical significance of seasonal differences
in cohort savinggimeaning the difference between the program treatment effedior a
particular season compared with the overall effe¢seasonal treatment effects are shown in
Table 7 and Table 11). We find strong evidence for seasonal differences for thgas pilot
HER program. Significant differences in gas savings across seasons (compared with annual
savings) are not surprisinggiven that gas usage is highest in winter month&vidence of
seasonal differences is weaker for the electric programs, and may reflect sevevéfsetting
effects, such as rampup effects (it takes time for households to respond to the program)
and seasoral effects.

Table6. T-Statistic on the Difference irProgramSavings Across Seasons

. Baseload T-Statistic and statistical significant of
ST e Consumption difference in program gavings
Average annual KWh | yyinter Spring Summer
or therm Spring Summer Winter
Pilot Electric:
Overall 10,877 kWh 0.62 -1.36 0.75
High Consumption 16,743 0.90 0.25 0.36
Middle Consumption 9,570 -1.01 0.06 0.52
Low Consumption 6,464 -2.00** -2.33** -2.81%**
PilotGas:
Overall 1,370 therm 2.17* 3.39%** 3.18%**
High Consumption 1,953 1.17 1.73* 1.72*
Middle Consumption 1,230 -0.60 2.63%** 2.08**
Low Consumption 934 1.70* 1.64 2.50**

a Standard errors are calculated on the assumption thagrrors cluster on householdsCalculating standard
errors without this assumption generates higher levels of statistical significance.

* indicates significance at a 0.10 alpha, ** indicates significance at a 0.05 alpha, and *** indicates
significance at a0.01 alpha for a twotailed test.

2.4.1 Electric -Only Pilot Results

Table 7 through Table 10 present the results from the estimation of Model¢l) and (2) for
the first year of the electrieonly pilot cohort.Our overall estimate of program savings for
Year 1 of the behavioral progranis 1.61% annual savings and averageannual savings of
184.07 kWh per customer15.16 These values ardnighlighted at the top left ofTable7 in blue.

15 The average annual savings value per customer was obtained using Model 2 resulise average annual
savings estimate for the electric pilot program in Year 1 is nearly identical when a simpler modléflodel 1,
without weather variables) is usedinstead of Model 2.

16 For the percent savings value we assume that consumption in the absence of the program would be
observed consumption plus the average daily treatment effect.
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This table can be read on two dimensioifidirst, going acoss a row to compare average

percent savings by customer and average savings per customer (kWh) in eaeseload

consumption tertildiand second, moving down a column to compare average percent

savings across threamonth seasons. Though there appears to baight variation in average

percent savings by season among all households (the first column), none of these

differences are significantly different from the annual estimate (as shownTrable6).

Table7. Annual and Seasonal Estimates of Program Savings: Pilot Electric Program

All High _ Medium_ Low
Households Consumption| Consumption| Consumption
Period Statistic Households® | Households | Households
Estimate Estimate for | Estimate for | Estimate for
(standard (standard (standard (standard
error) error) error) error)
First Year (Octobell Average percent 1.61% 1.92% 1.37% 1.17%
2009- September | savings (0.14%) (0.22%) (0.22%) (0.25%)
2010) Average savings per 184.07 332.40 138.66 81.76
customer (kWh) (15.77) (37.96) (22.37) (17.16)
Winter 2010 (Dec | Averagepercent 1.51% 1.86% 1.51% 0.75%
15- March 15) savings (0.21%) (0.34%) (0.34%) (0.35%)
Average savingper 44.89 86.84 39.03 13.10
customer (kWh) (6.39) (15.84) (8.78) (6.13)
Spring 2010 Average percent 2.13% 2.73% 1.84% 1.23%
(March 15-June savings (0.20%) (0.31%) (0.31%) (0.34%)
15) Average savings per 51.60 99.74 39.46 18.28
customer (kWh) (4.76) (11.47) (6.58) (5.06)
Summer 2010 Avgrage percent 1.77% 1.83% 1.45% 1.85%
(June 15Sept 15) savings (0.20%) (0.32%) (0.32%) (0.38%)
Average savings per 60.38 93.01 4472 39.00
customer (kWh) (6.86) (16.05) (9.76) (7.93)

aStandard errors arecalculated under the assumption that errors are clustered on households.

The following tables show model coefficients andstatistics that we used to generate
average savings and percent savings estimates rable 7, and make inferences about the

statistical significance of (a) estimates, and (b) differences in estimates across consumption

groups or seasons.Table8 shows the coefficients for models used to generaten average
daily treatment effect and annual savings estimatéor all electric pilot householdéthe top
blue boxes inTable7.

Table8. Model Results for Pilot Electric Program, Year 1
(dependent variable is average daily electricity use for a bill cycle, in K&h)

Pagel19

Variable Model 1 Model 2
Coefficient t-stat Coefficient t-stat
HDDd - - 0.290 80.05
CDDd - - 1.821 169.2
Treatment*HDDd - - -0.005 -0.92
Treatment*CDDd - - 0.017 -1.11
Post 1.573 51.00 0.788 -6.67
Post*HDDd - - 0.048 25.3
Post*CDDd - - 0.037 5.73
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Variable Model 1 Model 2
Coefficient t-stat Coefficient t-stat
Post*BaselineUse - - 0.001 0.31
Treatment*Post 0.504 -11.67 0.207 1.20
Treatment*Post*HDDd - - -0.005 -1.77
Treatment*Post*CDDd - - -0.032 -3.45
Treatment*Post*BaselineUse - - 0.018 -3.13

a Standard errors calculated on the assumption of clustering of errors on households.

Table9 shows the coefficients for models used to generate seasonal treatment etfs and
savings estimates for all households. As noted above, there is no significant difference in
the HER program treatment effect by season for the electric pilot program overall (all
households).

Table9. Model Results forModel 2, Pilot Electri€Only Program, Seasonal
(dependent variable is average daily electricity use for a bill cycle, in kih)

Variable Season
Winter 2010 Spring 2010 Summer 2010
Coefficient t-stat Coefficient t-stat Coefficient t-stat
HDDd 0.176 32.77 0.293 38.1 0.453 12.8
CDDd - - 2.843 17.65 1.664 96.19
Treatment*HDDd -0.007 0.96 0.002 0.17 0.016 0.32
Treatment*CDDd - - 0.050 0.22 0.004 0.17
Post -3.263 -11.12 1.618 7.39 -2.972 -12.04
Post*HDDd 0.157 21.98 0.076 9.58 0.589 5.26
Post*CDDd - - 0.568 -3.96 0.033 -1.7
Post*BaselineUse -0.066 9.49 0.053 -11.05 0.082 13.34
Treatment*Post 0.544 1.29 0.038 0.12 0.048 0.12
Treatment*Post*HDDd -0.007 0.72 0.002 0.21 0.124 0.77
Treatment*Post*CDDd - - 0.018 0.09 0.012 0.42
Treatment*Post*BaselineUse -0.028 -2.83 0.023 3.27 0.015 -1.42

aAll standard errorsare calculated on the assumption of clustering of errors on households.

b Variables involving CDDd are omitted in winter because there were no cooling degree daythenwinter
season.

Table 10 shows the coefficients (on the Treatment*Post term) used to generate an average
daily treatment effect specific to each consumption groumieach season. This table also
shows the coefficient on Post, which captures the average effect among control customers
of being in a specific season in the podgteatment periodii.e., the effects of exogenous
factors or trends, such as increases or decrsas in electricity usewe wouldexpect to see
based on weather patterns.

As noted above, there is a significant difference in the seasonal treatment effect among low
consumption households (the last column), but not for other consumption groupde see
here that the average daily treatment effect is greatest (i.e., more negative) among Jow
consumption households in the summer months. As expected, average daily treatment
effects for middle consumption households are generally higher than for low consumption
households on an absolute basis, but in the summer 2010, savings were not statistically
different on an absolute basis, and low consumption households exhibited higher relative
savings (1.85% compared to 1.45%).

These findings could indicatdhat the program had a higher relative impact on cooling use
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for these households than for higheconsumption householdst?

Table10. Model 1Results forElectric Pilot Programby Consumption Group
(dependent variable is average daily electricity use for a bill cycle, in k&h)

Variable Consumption Group
High Consumers Middle Consumers Low Consumers
(average baseload- (average baseload= (average baseload=
16,743 kKWH year) 9,570 KWH year) 6,464 kKWH year)
Coefficient |  t-stat Coefficient |  t-stat Coefficient | t-stat
First Year of the Program
Post 1.711 23.26 1.626 37.51 1.381 40.19
Treatment*Post 0.911 -8.76 -0.380 6.20 0.224 4.77
Winter 2010
Post -1.350 -10.91 0.033 0.47 0.158 3.31
Treatment*Post 0.954 5.48 0.429 -4.44 0.144 2.14
Spring 2010
Post 0.221 2.48 0.725 14.20 0.771 19.29
Treatment*Post -1.096 -8.70 0.434 -6.00 0.201 -3.61
Summer 2010
Post 6.526 53.64 4.644 61.03 3.670 57.03
Treatment*Post -1.022 5.79 0.491 -4.58 0.429 -4.92

aAll standard errors calculated on the assumption of clustering of errors on households.

2.4.2 Gas - Only Pilot Results

Table 11 through Table 14 show the coefficients (on the Treatment*Post term) used to
generate an average daily treatment effect specific to each consumption group in each
season. Savings are statistically significant for each consumption groupwimter 2010 and
spring 2010. Savings are not statistically significant for lowor mediumconsumption
households in the summer season.

Table14. Results for Model 1, Pilot Gas Program by Consumption Groaple 11 presents
the results from the estimation of Modelg1) and (2) for the first year of the gas pilot cohort.
The annual percent savings valud€0.81%fiand average savigs per customefil0.42
thermfihighlighted at the top left of the table, in blue, represent our overall estimate of
program savings for Year 1 of the behavioral prograriWe obtained he average annual
savings value per customeusing Model(2) results. This table also shows that, & expected,
savings are highest for the first winter season (4.88 therm), despite the fact that the winter
season was the first full season of the program (in other words, despite the fact that the
program was possibly ramping up in terms of its effect on custer behavior).

17 Note that the average daily reduction in energy consumption is still highler middle- and highconsuming
households in summer months than for lolwonsuming households.
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Tablell. Annual and Seasonal Estimates of Program Savings: Pilot Gas Program

- Estimate for
Estimate for High Esh'j::dai\g:nfor Low
. L Estimate Consumptior? . Consumption
i SIS (standard error) Households %oonussuenp]gﬂ;)sn Households
(standard error) (standard error) (sg?gsrd
First Year Average percent 0.81% 1.09% 0.68% 0.55%
(October 2009 savings (0.11%) (0.17%) (0.15%) (0.19%)
September Aveage savings per 10.42 19.86 7.83 4.83
2010) customer (thems) (1.36) (3.13) (1.75) (1.69)
- Averagepercent 0.71% 0.92% 0.48% 0.67%
‘(’[‘;'gée{é‘ﬁgrch savings (0.10%) (0.17%) (0.16%) (0.18%)
Average savings pel 4.88 8.95 2.95 3.16
15) customer (therms) (0.71) (1.66) (0.97) (0.86)
Spring 2010 Average percent 1.35% 1.70% 1.47% 0.74%
pring savings (0.20%) (0.33%) (0.30%) (0.30%)
(March 15June Average savings pel 3.71 6.65 3.66 1.39
15) customer (therms) (0.56) (1.31) (0.74) (0.57)
s 2010 Average percent 1.13% 3.05% 0.48%r -1.13%P
( J%T;"fESept savings (0.63%) (0.82%) (0.48%) (1.94%)
Average savings pel 0.83 3.04 0.32b -.063b
15) customer (therms) (0.47) (0.82) (0.32) (1.07)

aStandard errors are calculated under the assumption that errors are clustered on households.

bResult isnot statistically significant at the0.10 alphalevel.
The following tables show model coefficients andstatistics that were used to generate
average savings and percent savings estimates irable11, and make inferences about the
statistical significance of (a) estimates, and (b) differences in estimates across consumption
groups or seasonsTable12 shows the coefficients for models used to generate an average
daily treatment effect and annual savings estimate for all gas pilot househoidhe top blue
boxes inTable11.

Table12. Model Results for Pilot Gas Program, Year 1
(dependent variable is average daily gas use for a bill cycle, in therms)

Variable Model 1 Model 2
Coefficient t-stat Coefficient t-stat
HDDd - - 0.227 357.14
CDDd - - 0.107 168.46
Treatment*HDDd - - 0.001 -1.16
Treatment*CDDd - - 0.000 -0.15
Post 0.230 -89.73 0.280 21.26
Post*HDDd - - 0.003 12.59
Post*CDDd - - 0.024 42.8
Post*BaselineUse - - 0.076 -21.95
Treatment*Post -0.029 -71.67 0.044 2.38
Treatment*Post*HDDd - - 0.001 4.23
Treatment*Post*CDDd - - 0.001 0.65
Treatment*Post*BaselineUse - - 0.015 -3.09
aAll standard errors calculated on the assumption of clustering of errors on households.
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Table13 shows the coefficients fomodels used to generate seasonal treatment effects and
savings estimates for all households. As noted above, savings are highest for the first winter
season.

Table13. Results for Model 2, Pilot Gas Program, Seasonal
(dependent variable is average daily gas use for a bill cycle, in therats)

Variable Season
Winter 2010 Spring 2010 Summer 2010

Coefficient t-stat Coefficient t-stat Coefficient t-stat

HDDd 0.229 270.62 0.243151 178.28 0.074408 24.03

CDDd - - 0.650107 25.39 -0.01186 -7.14
Treatment*HDDd 0.001 0.95 0.002206 1.13 -0.00015 0.04
Treatment*CDDd - - 0.068749 1.88 0.000304 0.16
Post 0.100 2.27 0.699369 21.4 0.095231 1.75
Post*HDDd 0.009 9.72 0.013249 12.32 0.090287 3.54
Post*CDDd - - -0.22248 9.58 0.009298 1.89

Post*BaselineUse -0.100 -11.9 -0.15536 -27.78 -0.05525 -12.84
Treatment*Post 0.079 1.39 0.124856 2.68 0.051322 0.86
Treatment*Post*HDDd -0.001 -1.09 -0.00388 -2.55 -0.01818 -0.68
Treatment*Post*CDDd - - -0.06959 2.1 8.31E-05 0.02
Treatment*Post*BaselineUse 0.024 -2.18 -0.02199 2.8 -0.01537 -2.27

aAll standard errors calculated on the assumption of clustering of errors on households.

b Variables involving CDDd are omitted in winter because there were no cooling degree days in the winter
season.

Table 14 shows the coefficients (on the Treatmenfost term) used to generate an average
daily treatment effect specific to each consumption group in each season. Savings are
statistically significant for each consumption group iwinter 2010 and spring 2010. Savings
are not statistically significant folow- or mediumconsumption households in the summer
season.

Table14. Results for Model 1, Pilot Gas Program by Consumption Group
(dependent variable is average daily gas use for a bill cycle, in therms)

Variable Consumption Group
High Consumers Middle Consumers Low Consumers
(average baseload= (average baseload= (average baseload=
1,953 therm / year) 1,230 therm / year) 934 therm / year)
Coefficient |  t-stat Coefficient | t-stat Coefficient | t-stat
First Year of the Program
Post 0.346 57.74 0.201 -59.86 0.141 -47.95
Treatment*Post 0.054 -6.35 0.021 -4.46 0.013 -2.86
Winter 2010
Post 0.484 -37.38 0.298 -39.68 0.197 -28.57
Treatment*Post 0.098 5.41 0.032 -3.03 0.035 -3.69
Spring 2010
Post 0.822 -82.4 0.519 -90.98 -0.389 -85.89
Treatment*Post 0.073 5.09 0.040 -4.97 0.015 -2.44
Summer 2010
Post 0.197 -29.71 0.110 -44.01 0.077 -41.06
Treatment*Post 0.033 -3.70 0.004 -1.00 0.007 0.59

a All standard errors calculated on the assumption of clustering of errors on households.
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2.5

2.5.1 Comparison of Pilot and Expansion Groups

National Grid launched an extension of the behavioral program for electric customers in
January2010 (three months after the electrieonly pilot started, and January2011. We will
report hilling analysis results fromthe first Electric Expansion cohort in the Program Year 2
evaluation, when a full year of billing data is availablélere we pesent more detail related

to the first electric expansion groupegardingour ability to predict savings fothis electric
expansion group based on electric pilot results.

Cross - Applicability of Pilot Findings

To determine how behavior changes seen in the electric pilot group might compauvettie
electric expansion group, the evaluation team first examined differences in baseline
electricity consumption between the pilot and electric expansion groups. In the year before
the start of the program, average daily consumption was 29.94 kWh/day fall electric pilot
households, and 33.17 kWh/day forall electric expansion households. This difference in
baseline usage is statistically significant at a 95% confidence level-{plue<0.001 for
analysisof-variance Ftest). The distribution of average aily dectricity consumption shows
that baseline energy use is shifted upward for electric expansion customels summary,
baseline energy consumption was significantly higher among the electric expansion group
compared with the electric pilot group, indating that we might expect different results
(program treatment effect) between these two cohorts.

Hgure 8. Distribution of Average Daily Electricity Consumption in the Year before the Start of
the Program, Pilot Electric and E@psion Electric Cohorts
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The evaluation team also compared geographic and sociodemographic characteristics from

the ©pilot region and electric expansion r
territory to assess whether the pilot program reflects he char acteri stics
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service territory!’® The electric expansion behavioral program included participants in the
same region of the state as the electric pilot program (the northeastern corner of the state
around metropolitan Boston), as well as additional towns in Central and Southern
Massachusdts (seeFigure9 and Figure10).

Figure9. Electrtc Pilot Region within NGRID Electric Territory

N National Grid MA Behavioral Program
A Electric Pilot Region

Legend

[ maEtectric Piiot Region
MA Electric Piot Towns 0 51 20 3

National Grid MA Electric Territory

40
Miles

Source: ESRI, MassGIS, National Grid program data

Figurel0. Electric Expansion Region within NGRID Electric Territory

N National Grid MA Behavioral Program
A Electric Expansion Region

Legend

[ tectric Expansion Region
Electric Expansion Towns 0510 20 3
National Grid MA Electric Territory

40
Miles

Source: ESRI, MassGIS, National Grid program data

18 Note that there are many other factors that can have an effect on the scalability of program effects. Our
description of the geographic distribution and soademographic characteristics of the pilot region compared

with other parts of National Gridbés electric territory
that should be examined before generalizing survey findings to other customers.
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Characterigics of interest include homeownership status, proportion of singtamily homes,
household income and education, all of which could influence engagement with the Home
Energy Report, ability or capacity to take actions or make changes recommended by the
Home Energy Report, and the uptake of energgvings actions as a result of the behavioral
program.

The evaluation team was unable to obtain OPOWER customer data to determine whether
results from the pilot program cohorimight be applicable to similar custmers in otherareas

of Massachusetts In lieu of this data, we used program participant, utility territory,
geographic, and US Census data to conduetssess comparability of electric pilot and
expansion regions The evaluation team considers this the besapproach available.
However, the data is not directly representative of program participants as it encompasses
all inhabitants within select geographic regions.

Our analysis of demographic characteristicshows that electric pilot and electric expansion
regions are fairly comparable to each other, and representative Bfat i o n aélectr@®r i
service territory, in terms of demographicharacteristics The proportion of singlédamily
homes, homeownership, income, ageand education align well with the rest of National
Gri dos Tamdedd).i t ory (

Table15. Demographic Characteristics of Electric Expansiand
National GridElectric Territory

. Electric All NGRID
Ele%r";l:nznm Expansion EIectric_Service
Towns Territory

Population 461,269 1,737,270 2,853,646
Occupied housing units 173,964 645,356 1,071,681
% Singlefamily homes 61% 63% 64%
% Owner Occupancy 65% 67% 67%
% Homeowners age 55 + 43% 42% 42%
Median HH IncomeWeighted average) $69,325 $66,533 $65,474
% Adults with college degree + 38% 32% 32%

Source: American Community Surveyygar estimates, 20052009

However, given the difference imaseload consumption for one year prior to the program,
there are likely other household characteristics that differ between these groups. Without

knowing the targeting criteria used to select the pilot and expansion groufesg., threshold
of baseline consumption, home size, etc.), it is difficult to assess whether betwagoup

differences may affect program results. IPY1 electric expansion savings results show that

savings do not reach the level of the electric piloiye suggest further investigation of

targeting criteria, specifically how demographic or household differences may affect

program goals.

2.5.2

Comparison with State of Massachusetts

Here we compare demographic and housing characteristics of HER customers (both
participant and control) with the State of Massachusetts as a whole. The intent of this

analysis is to describe how HER customefrs represented here by survey respondentd

MACC Behavioral Program Evaluation Volume |l

Page26

OPINION DYNAMICS

CORPORATION

dos



Billing Analysis

compae with other Massachusetts customer householdsIn addition to expected
differences in homeownership and singkamily home status (based on targeting criteria),
the pilot cohorts have higher educational attainment, higher income levels (except for the
highest income category), are more likely to have children in the household, and are slightly
older than the state overall Table 16). Electric pilot homes were builtlghtly later, and gas
pilot home slightly earlier (more before 1960) than the state overall. Median home size is
fairly consistent with the Boston metro areéor which square footage data is available)Ve

will continue to evaluate differences between W®vioral programs and the state overall to
understand differences between programs that may affect program response, and

generalizability of findings to the larger Massachusetts population.

Table16. Comparison ofSurvey RespondenbDemographics with Massachusettdverages

Category Electric Pilot Gas Pilot Massachusetts
(n=501)2 (n=501) 2009b
Demographics
under 35 4.0% 2.5% 17.1%EG
Age 3554 46.8%m 46.7%m 42.5%
55+ 49.2%M 50.8%M 40.4%
Household size Avg. number opeople 3.1m 3.0m 2.6
Children in household At least 1 child <18 yrs 45.8% GM 37.8%M 30.8%
Education of respondent| Bachelor's degree or higher| 60.7%M 66.5%eM 38.2%
under 50K 19.5% 18.3% 40.1%¢E6G
Household Income 50-100K 37.2%M 40.2%M 30.3%
100-200K 35.3%M 32.4%M 23.0%
200K or higher 8.0% 9.3%M 6.6%
Gender Female 55.9%M 53.1% 51.4%
Race White 96.3%¢M 89.1%M 82.4%
Housing
Homeownership Own 97.2%M 98.2%M 64.2%
Housing type Singlefamily detached 93.6%M 94.0%M 52.4%
Homesize Median Square Feet 2,200 2,100 2,199
Average Square Feet 3,471 3,224 n/a
Before 1960 48.0% 59.4%Em 53.2%E
Age of hane 1960-1989 36.8%wM 29.4% 33.3%9
1990 or later 15.3%em 11.2% 13.6%

a Sample size for eactcharacteristicma y

vary

or Refused are not considered in analysis

depending on

compl et e

respond

b Source: US Census, American Community Survey 2009. Percentages and averages for all households in
Massachusetts (except for education, which defined by the education level of adults ages 25 and older, and
gender and race, which are population proportions).

¢ For MA,age of householders is showrd householders are people in whose name thbome is owned or
rented. Note that the survey sampling quotas were based on the age distribution of householders in owner
occupied homes, which skews older than the renters.

dMA surce: US Census, 2007 American Housing Survey, Boston Metro area. Median square footage of homes
in Boston metropolitan area.lt is not possible to test for significant differences between the Boston Metro
median and sample medians

Significance testing conducted between proportions of eagdilot cohort and Massachusetts, and pilot cohorts
compared wih each other.

E, G, Mrepresents statistically significant difference at alph&0.05

e, g, mrepresents statistically significant difference at alph&0.10
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3. CHANNELING ANALYSIS

The HER behavioral progransometimes presents other NationalGrid erergy efficiency
programdi particularly rebatebased programs$ias one of multiple opportunities to save
more energy.Given thispotential for crosspromotion, we might expect to see ahigher rate
of participation in other NationalGrid energy efficiencyprograms among HER participants. A
higher rate of participaion among the treatment groupgomparedwith the control) would be
an indication that some of the savings achieved by the treatment group maijready be
counted byother energy efficiencyprograms. In this section, we analyze the channeling of
HERparticipants and controlinto other programs to answer the following two questions:

U Does behavioral program treatment have an incremental effect on participation in
other National Gridenergy eficiencyprograms? (Participation Lift)

U What portion of savings from behavioral program treatment is doubieunted by
other National Gridenergy efficiencyprograms? (Savings Adjustment)

Channeling analysis refers to an examination of participant databasef other NationalGrid
energy efficiency programs to determine ind when behavioral program participants
engaged these programs, and whatER program savings may already be counted in these
programs.

3.1 Key Findings

This section summarizes ouPY 1findings regarding (a) participation lift, and (b) incremental
savings by program cohorfTo estimate net program impacts, we determined what portion of
HER savings detected in billing analysis is also captured in other program databases, and
adjusted HER savingso reflect only the direct component of savings directly attributable to
the HER program.

Electric PilotSummary

U There was no difference insavings from measures installed through other EE
programs in PY1 between treatment and control, butslight difference in the overall
programparticipation rate:

U Our analysis indicates that up td00% of observed electric pilot savings PY1 came
from direct measure installations or behavior change.

Gas PilotSummary

U There was aslight lift in savings from measures installed through otherenergy
efficiencyprograms in PY1as well as a slight lift irprogram participation rates

U Our analysis indicates that up t®5% of olserved gaspilot savingsin PY1 camefrom
direct measure installations or behaviochange.

Net energy savings for the first program year of Natiom@alr i d6s behavioral pil
the following:

U For the electricpilot, incremental savings from other programs were not statistically
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significant, and therefore we have not reducegrogramsavings estimates.

For the gas only pilot, average annual savings per household for the first program
year are 9.93 therm and the net savings percentage i9.77% of average annual
therm usage, adjusted from the billing analysis savings estimates 6£.81% average
annual household savings.

Channeled savings from incrementajas program participation represent a small portion of
total behavioral program savings

i

3.2

For the gas pilot, averagennual treatment group savings from program channeling
representonly 4.7% of average annual household savings estimated through billing
analysis 0.49 therm per householdmore than the control group significant at 95%
confidence level)

Preliminary evidence for the electric expansion group suggests thatcremental
participation and channeled savingsmay be slightly higher forthe expansion group
than the electric pilot

Participation Lift Analysis

Our analysis of participation rates in other National Grid programs in the first program year
provides preliminary evideoe that there may be a joint effect of the HER and other energy
efficiency programs. HERparticipants in the electric and gascohorts were slightly more
likely to initiate participation in a NationalGrid electric energy efficiency program withione
year of receiving the Home Energy reportompared with control group members. Our
findings are summarized below, and ifiable17:

i

i

Approximately 0.35% more electric pilot @atment households than control
households participated in another energy efficiency program within one year of their
first HER, representing a lift in participation rate of 9.2% over the control group. The
difference in participation rates is statisticayl significant at an alpha level of 0.05.

Approximately 0.64% more gas pilot treatment households than control households
participated in another energy efficiency program within one year of their first HER,
representing a lift in participation rate of 20.80 over the control group. The
difference in participation rates is statistically significant at an alpha level of less
than 0.01.

Our initial review of the expansion electric cohort found that participation in other
programs is greater than the pilot estimtes, indicating a potential trend towards
greater incremental program participation in 2010 for electric customer49

19 |In tandem with pilot cohort channeling analysis, we calculated incremental channeled savings for the
electric expansion cohort using approximately 11 months of program participation data and identical methods
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Tablel7. Lift in other National Grid Program Participation for Electric and Gas Pilot Cohorts

Cohort Electric Pilot Gas Pilot
Control Treatment Control Treatment
Treatment group size (n) 24,752 24,853 24,876 24,994
Before Behavioral Program
Participants in other EE programs 467 457 796 766
Participation Rate 1.89% 1.84% 3.20% 3.06%
Difference inParticipation Rate 0.05% 0.14%
p-value of difference 0.693 0.386
Incremental Participants n/a n/a
After Behavioral ProgranPY1) | |
Participants in other EE programs 956 1,048 798 | 962
Participation Rate 3.86% | 4.22% 321% | 3.85%™
Differencein Participation Rate 0.35%** 0.64%**
p-value of difference 0.045 0.0001
Incremental Participants 88 160

a Participationin other EE programs specific to fuel type.e., for the electric pilot, this is the number that

initiated participation inany electric EE program during the analysis period.

** Significantly higher than other treatment group at 95% confidence level
A Significantly higher than other treatment group at 90% confidence level

3.2.1

Trends in Program Channeling

In additionto aggregate prticipation rates in the first year, we examined participation rates
over time and program mix to better understand differences itiming of treatment and
control group actions.Figure 11 and Figure 12 show monthly and cumulative participation
rates in electric and gas programs, respectively. Moryhparticipation rates are based on
the number of accounts that first initiated participation in a Nationabrid energy efficiency
program in that month20 Monthly participation rates show seasonal variation, with higher
rates in heating and cooling shoulder seasons for electric programs, and higher rates before
the heating season for gas programs. The cumulatiyrogram participation rate captures
the propation of householdsthat have initiated participation in any program on or before
the given month, starting in January 2008

Both electric and gas participation rates show evidence of higher participation among the
treatment group after about two months ofHER program treatmenfiby the end of
November 2009, as shown irFigure11 and Figure 12. Participation rates among pilot HER
recipients are generally higher than the control rate during thérst half of the first program
year, for both electric and gas cohorts. The coincidence of the timing of thifs with heating
season makes it difficult to determine whether this pullhead effect is related toheating

season t he

winter 2010.

or

j oint

effect

o fmarkeEnB messages i@agi n g

20 A participating household in only counted onc@ in the month that they initiated participation in any of the
programs under evaluation. This applies to both the monthly program participation rate and the cumulative

program participation rate.
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Figurell. Trended Electric Program Participation Rate among Electric Pilot
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Figurel2. Trended Gas Program Patrticipation Rate among Gas Pilot Cohort

Monthly Part. Rate Control —— Monthly Part. Rate Treatment
—————— Cumulative Part. Rate Control -=-==Cumulative Part. Rate Treatment

0.60% - First Program Year 10.0%

(D] Higher participation 9
T 0.50% rate 2-5 months 0 9.0% &U
QC: . 0 after program start /'_ - 8.0% p
(@)
o L 0 =
S 0.40% - 7.0% <
2 - 6.0% G
2 =
+ 0.30% - -50% ©
© (a
o - 4.0% G>J
0f - =
E> 0.20% 0w B
c % &
O 0.10% - r2.0% ;E,
= - 1.0% O
0.00% 0.0%
Month of initial program participation
Note: The Gas Weatherization program began t@quire home assessments before measur@stallation in early 2010
MACC Behavioral Program Evaluation Volume I OPINION DYNAMICS

Page32 s CORPORATION



Channeling Analysis

3.3 Channeling Savings Adjustment

This section reports channeled savings from measures installed through Natior@atid
rebate programs, and adjusted program savings after accounting for the portion of
channeled savimgs that is counted in other NationalGrid rebate programs.The savings
adjustment required to account foHERsavings doublecounted in other programs issmall

in proportion to total behavioral program savinggarticularly for the electric pilot group.

Hectric Pilot: There is no significant difference between average annual kWh savings from
other programs among electric pilot control (26.89 kWh) and treatment (27.96 kWh).
Therefore, for the purpose of this evaluatignwe estimate that electric pilot progam net
savings are equal to the savings verified in the billing analysis, 1.61% average savings.

Gas Pilot:After accounting forchanneled savings already counted in other programset
average annual savings per household for the firstERprogram year are 9.93 therm, which
represents 0.77% of average annual therm consumptiofhere is a statistically significant
difference at a 95% confidence level between average annual therm savings from
channeling among gas pilot control (2.56 therm) ahtreatment (3.05 therm), though this
difference is practically small, representing less than 5% &fERprogram savings (10.42
therm).

Table18. Net Savingsimpact for NationalGrid Electric and Gas Pilots

Cohort Electric Pilot Gas Pilot
(kWh) (therm)
Billing Analysis Results
Average Annual Consumption per Household 11,433 1,286
Average Annual Savings pétousehola 184.07 10.42
Savings % 1.61% 0.81%
Channeling Analysi®Result®
Treatment group savings from program channeling | 27.96 3.05
Control group savings from program channeling 26.89 2.56
Incremental savings (1T} 1.07 0.49*
p-value of difference 0.718 0.013
Channeled savings as % billing analysis savingq 0.6% 4.7%
Savings Adjustment
Adjusted Annual Savings pdiousehold n/a 9.93
Adjusted Savings % n/a 0.77%

** Significant difference at 95% confidence level

a Averageannual savings evaluated through billing analysisAverage annual savings due t&iER program
treatment

b Averagedeemed savings from otherNational Gridenergy efficiency programs for measures installed within
365 days of the first HER date (first progra year)

¢ Incremental channeled savings are doubleounted in otherNational Gridrebate programs, as described in
detailed methods (below)

d Net savings impact foHERprogram after accounting for savings counted in other programs

Extrapolating theseresults, we can estimate totaland net program savings for the entire
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HER participant populationby using our estimate of percent savings in the equation
eConsumption=( Con& Herp, tex os) ColcBmptoR )isused as the
consumption value, represnting what consumption would have been in the absence of the
program (see Sectior?.2, Estimating Program Savingdp align with industry standards in
behavioral program evaluatio#? Total and net HER savings for the first year of the electric
pilot are goproximately 4,575 MWh.Total HER savings for the first year of the gas pilot are
approximately 260,437 therm, and 248,257 therm after adjusting for channeled savings.

Table19. Total and Net Program Savings for HERurticipantHouseholds

Cohort Electric Pilot Gas Pilot

Total Treatment Households 24,853 24,994

Total Program Savings

Average Annual Savings per Househeld 184.07 kWh 10.42 therm

Total Program SavingsAll Households 4,575 MWh 260,437 therm
Lower Bound (90% confidence) 3,930 204,521
Upper Bound (90% confidence) 5,219 316,354

Net ProgramSavings

Adjusted Annual Savings pdiousehold 184.07 kWh 9.93 therm

Net Program Savings, All Households 4,575 MWh 248,257 therm
Lower Bound (90% confidence) 3,930 192,341
Upper Bound (90% confidence) 5,219 304,174

Average annual savings per householfl &2C o n s u raqual itooAvérage PY1 consumption in absence of
program)(%sAVE for each cohort.

bConfidence intervabased on standard error of aveage annual savings estimatein Table7 and Table11.

¢ Program savings are not adjusted for the electric pilot because there was no significant difference in savings
from National Grid programs between the HER participant and control groups of the electric pilot.

3.4 Further Analysis

It is important to note here that the statistical significance of incremental participation
findings and channeled savings findings do not align perfectly, despite consistent directional
findings within each pilot cohort. There are a fewopential reasons why we do not expect
participation rates and savings from program channeling to align perfectly, such as: (1)
program mix; (2) measure mix (energy intensity of installed measures within a program); (3)
timing of measure installation (recdlthat savings are adjusted based on number of days

21 This extrapolation applies billing analysis savings ftre modeled billing analysis population (which excluded
opt-outs, closed accounts, and accounts with less than 10 poperiod meter reads) to the treated participant
population. Please recall that this extrapolation also estimates 12 months of PY1 savirigem approximaely
11.25 months of the program,because at the time of the analysis, about % of the households Haeceived
only 11 postbills.

22 This savings calculation is analogous to estimation approach for Behavior/Feedback programs in the
Massachusetts Technical Reference manual for Residential Electric Efficiency Measures (Effective Date
1/1/2011). To estimate program impacts on an ex post basis, we use information available on the actual
consumption of the participant population in the mgram period. This method was used in the SMUD
evaluation.
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each measure installed); (4) fuespecific program design; (5) program promotion by the HER
(or lack thereof); and (6) effects of other noiational Grid programs operating in each
cohortds gegdahgpilatphy dur i

To provide more context orthe relationship between theHER program, participation, and
savings, we examined:

U Program mix in PY1 for treatment vs. control (based on program participation dates)

U Measures installation ratéi proportion ofhouseholds with any measure installation in
first program year (likely different than participation rate)

U Energy intensity of installed measurésaverage savings per householdamong
households thatinstalled anymeasuresin PY1

A closer look at the mix of program in which each treatment group initiated participation in
PY1 shows that program mix islifferent (between treatment and control) forboth pilot
cohorts. Differences are driven primarily by increased participation in th&assSAVE
program by both treatmentgroups (top ofTable19). This program mix may explain some of
the differences in savings between cohorts.

Table20. ProgramSpecific PY1 Participation Rates among
Electric Pilot and Gas Pilot Households

Electric Pilot Gas Pilot
Control Treatment Control | Treatment

MassSAVE 1.12% 1.48%6** 0.98% 1.47%**

Gasweatherizationmeasures 0.63% | 0.76%"
ResidentialHeating and Coolindequipment 0.38% 0.38% 1.79% | 1.89%
ENERGY STAR Appliances

Second Refrigerator and Freezer Recyclind 0.88% 0.90%

OtherAppliances (excl. recycling) 1.65% 1.63%
Treatment group size (n) 24,752 24,853 24,876 | 24,994

a Participationin other EE programs specific to fuel tyjia.e., for the electric pilot, this is the number that
initiated participation in any electric EE program during the analysis period.

b Gas weatherization measures did not require an initial audduring part of PY1 (prior to early 2010).
Therefore participation rates are reported separately.

** Significantly higher than other treatment group at 95% confidence level

A Significantly higher than other treatment group at 90% confidence level

We also &kamined measure installation rates and energy intensity of installed measur&¥e
found no significant difference between treatment andcontrol in terms of the number of
households that installed measures within 365 days of receiving the first home energy
report (Table 21). However,savings are slightly different among households that installed
any rebated measures. For gas pilot households, average savings per houseéreimong
households that installed any measuresre significantly higher for treatment households
compared with the control group, which could explain why average channeled savings are
higher among the treatment groupdespite similar participation rates?® For electric pilot
households,average savings per householdmong householdsthat installed any measures

23 Savings per household could be higher due to measure mix, or measures installed earlier in the program
year; the latter is consistent with trended program participation rates.
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are slightly (but insignificantly) lower for electric treatment households compared with
control households This could help explain why we sastatistically significant incremental
participation but limited incremental channeled savings.

Table21. Channeled Savings Summary for Households with Channeled Savings
(Measures installed in PY1)

Cohort Control Treatment

Electric Pilot (kWh)

Average annual savings from program channeling 26.89 kWh 27.96 kWh

Households with any measures installed in PY(%} 3.77% 3.96%
Savings per hquseholc_{Among householdswith 713.3 KWh 706.9 kWh
PY1 measure installations)

GasPilot (Therm)

Average annual savings from program channeling 2.56 therm 3.05 therm**

Households with any measures installed in PY1 @6 2.46% 2.66%
Savings per household (Among households with 103.1 therm 114.6 therm™

PY1 measure installations)

** Significantly higher than other treatment group at 95% confidence level

A Significantly higher than other treatment group at 90% confidence levdlo statistically significant difference
between treatment and control unless marked.

a Note that this proportion is not a participation rat@it is the proportion of households that installed a
measure with a positive deemed savings value (i.e., not an audit or screening visit) within 365 days of the first
report date, regardless of when the household indtied participation in the associated energy efficiency
program.

3.5 Discussion

For the first program year, incremental channeled savings represent a small proportion of
total HER program savings, indicating that up to 100% of observed electric pilot savingd an
about 95% of gas pilot savings in PY1 come from direct measure installations or behavior
change. However, irPY2 or in other program cohortshe magnitude of thesechanneled
savingsin proportion to HER program savings may vary.

3.5.1 Context of HER Program

Overall, we find evidence for a slightly different program mix among electric pilot customers,
and a different measure installation pattern among gas pilot customers. It is also possible
that external factors like other PA programs could influence one cotibor even one
treatment grougimore than another, due to interaction between the HER and external
messages. For example, outreach efforts conducted by other National Grid programs
throughout the year could have coincided or reinforced information in Homeedggy Reports.

The participation lift and channeled savings findings presented above should be interpreted

in the context of each pilot cohortodos ti me fr
present during the program periodNone of these programsexists in isolation, andit is

possible that other PA programs, statewide marketingr macroeconomic factors could have

influenced one program cohort to a greater or lesser extent than another cohoFor

example, with statewide or other PA programsperating in each pilot regionarea, it is

possible that non-behavioral outreachefforts could have influencedgeneral awareness or

interest in National Grid programs.
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3.5.2 Comparing Electric Pilot and Gas Findings

Based on these findingswe cannot necessarily conclude that thgas pilot program was
more effective than the electric program in increasing overall NationalGrid program
participation, because these participation rates are for fuebkpecific programs onlgiii.e.,
electric programsfor the electriconly pilot, and gasprograms for the gasonly pilot. For
example, t is possible that electric pilot HER participants participated ingas and
weatherization programs offered by their gas P& a different rate thanthe electric pilot
control group members. However, this participation data would be reflected in the
databasesof electricp i | ot h ogas¥A &nd nodreslécted here

3.5.3 Areas for Further Investigation

To fully understand the PA energy efficiency program actions taken by kedwusehold

following behavioral program treatment, we would need to examine househtsdel billing
participation data for each ¢ oByoevaluating botle s pe ct
electric and gas (a) consumption and (b) program participation datwe could determine

whether the HER program has an impact on savings or program channeling beyond the
program fuel type.

Channeling analysis for Program Year 1 illuminated sonsenall differences in program
participation rates between treatment and contol. The electric and gas pilot HER programs
may havean influence on program participationrates, though this influence appears to be
small. We will continue to explore the joint effect of behavioral programs with other PA
programs in future analysis,as we evaluate participation lift and channeled savings for
different program cohorts in different time periods.

The seasonal, and even monthly, variation in other National Grid program participation
(Figure11 and Figure12) highlights underlyingvariability in when end users decide to take
action to save energy, and what they decide to dButure analysis could explore the timing
of program patrticipation lift (if any exists) to understand whether programelated tips could

be timed relative to either the early months of HER or during specifiasons.

3.6 Detailed Methodology
3.6.1 Savings Adjustment

The objective of the savings adjustment component of channeling analysis is to determine

what portion of HERsavings detected inbilling analysis is also captured in other program
databases, and adjustHERs avi ngs to refl ect only the oOun
directly attributable to theHERprogram.Programs under evaluation include:

U MassSAVE (Electric and Gas)
U ENERGY STAR Appliances (Electric)
U Residential Cooling and Heating Equipment (Electric and (as

The starting point of savings adjustment analysis BERsavings detected in billing analysis,
which is the differencein-difference estimate of observedconsumption between treatment
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control groups. Billing analysis models assume that treatment and cooltare equivalent on
all dimensions except behavioral program treatment, but because treatment and control
group rates of participation in other energy efficiency programs may not be equivalent
(discussed above), it is possible that some portion diER savings detected in billing
analysis is not unique to theHERprogram. Specifically, incremental treatment group savings
from other utility energy efficiency progranfis.e., savings from rebate measures that are
beyond savings achieved by the control grofipre the result of program chaneling, or the
joint effect of HERand other utility programs.Figure 13 illustrates our approach to
calculating HER unique savings.

Figure1l3. HER Savings Adjustment Approach

HER program
channeled savings

2.56 2.56 3.05

o E therm
i) cT) 10.42 NetHER program
o < therm savings (per household)
% o
o o

)
% g— observed
25 consumption observed HER program
5 2 consumption unique savings
> O
<O

Control Treatment

Average annual savings from measures - Average annual savings from HER program
installed in gas rebate programs channeling (incremental )

I:l Postperiod energy Average annual savings from HER program,
consumption (actual) unigue to program

Note: Figure is for illustrative purposeand is not drawn to scale.

To calculate unique savings from the HER program (the dark blue bo¥igure13), we must
subtract incremental savings from program channeling (the red boxkigure13) from total
HER programsavings (detected by billing analysis). Incremental savings from program
channeling is taken as the difference between PY1 savings from other utility programs
achieved by the treatment group (sum of the light blue and red boxes) and savings from
other utility programs achieved by the control group (light blue box for control grouphe
rationale for this approach is:

U In the absence of anyNational Grid program,we expect the same consumption level
in postperiod for treatment and control groupsbased onthe equivalency of groups
(discussed in Section 1)The height of the barsn Figure13 represents this expected
consumption level.

U Both groups were egosed to other utility programs, and therefore we expect both
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groups to experience some savings due
programs.These are the top light blue boxes.

The treatment group achieved savings from the HER program asgliwas other
National Grid programs. The HER program savings can be broken down into
channeled savings (the red box) and direct savings (the dark blue box).

e HER direct savings portray the behavioral effects of the HER program, as well as
hardware installaions not installed through NationalGrid programs.

e HER channeled savings reflect the incremental channeling into other utility
programs stimulated by the HER program that would not have occurred in the
absence of other programs.

Each groupachieved saving from National Grid utility programs and we observed
lowerthan-expectedconsumption level in the billing datéthe gray boxes.

e The difference between observed consumption (gray boxes) is what is detected in
the billing analysis

e This difference has two eamponents: The unique HER effect (blue) and the HER
channeling effect (red)

Because HER channeled savings are already counted by other Natiofzid
programs, we need to calculate the unique contribution of the HER program (dark
blue box)

¢ We have total HERprogram savings detected in billing analysis, but must
calculate channeled savings through channeling analysis.

To calculate PY1 savings from other Nation@rid programs, we considered all measures
installed by treatment and control groups through otheXational Grid programs for which
the target population iseligible and calculated PY1 channeled savings using the following
approach:

1.

2.

3.

4.

Identified deemed savings from all measures installed by HER accounts 365 days
after each accountdés first report date
Adjusted annual deemed savings in proportion to number of days/year in which
measure installed Figure14).

Calculated average annual savings from otheprograms as average of sum of
savings for each HER account

t

o

0

Subtracted <control group oOaverage <channel

channel ed savingsbé
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Figurel4. Measurelnstallation Period Adjustment
for Annual Deemed Saving Calailation

Year 1 ofHERProgram
Billing Analysis PosPeriod

first report installed 365 days after
date rebated first report date
appliance

Savings period : Only
counts days in which
measure installed

Note that for the purposes of the savingsdjustment analysis, it does not matter whether
the household initiated participation in the program before or after the first home energy
report. What matters is whethethey installed measures irthe postperiod, as any measures
installed in the postperiod would have been part of theenergy savings detected in billing
analysis, and therefore already counted in other programs.

3.6.2 Upstream Lighting

The evaluation team also consideredhe potential for channeled savings from upstream
lighting programs operating in the pilot regions during PY1. However, participant surveys
revealed no significant difference in the installation of ENERGY STAR arompact
fluorescent light bulbs between treatment and contol groups in the electric pilot cohort or
overall (see Table 25). Therefore we assumed no incremental savings from upstream
lighting programs that calld be doublecounted by other National Grid programs.

3.6.3 Participation Lift Analysis

To determine whether behavioral program treatment generates lift in other energy efficiency
programs, we calculated whether more treatment than control group members int&e
participation in other National Grid energy efficiency programs after the start of the
behavioral program. We crosgferenced the databases of theHERbehavioral progranii
both treatment and control group&with the 2008-2010 databases of other NationalGrid
residential energy efficiency programs available to the customer base targeted by the
behavioral program (singléamily, standard income Massachusetts residents). We did this to
determine (1) whether eachHERaccount participated in any program aftethe start of the
HER program, and (2) the date of first participation in each ntwehavioral energy efficiency
program. Across the programéisted above we calculated a participation rate for the first
program year of the HER program, based on the numberof accounts that initiated
participation in any National Grid EE program within 365 days of the first HBRR This rate

24 HER control groumme mber s wer e assigned a ofirst Home Energy Re
HER participants. The distribution of program start dates for each cohort is equivalent between treatment and
control.
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captures how many customers engaged a utility program after exposure to the behavioral
program. The difference in treatment and contrgdarticipation rates is participation lift. We
also looked at participation rates in the year prior to the behavioral program to ensure that
there were no preexisting differences in program participation rates between treatment and
control.

25 We usedthe first audit or installation date of ech account that participated in a particular progranto
determine whether a householdnitiated participated inany program after the firstHER.
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4., MEASUR E UPTAKE AND BEHAVIOR AL
CHANGE

This section provides pr el i minmnrteguptake sfhight s f or
efficiency measures and energgaving behaviors in the past year. These results provide

insight into the relative uptakeof measuresfor the first program year of pilot cohortsThese

findings, combined with future crossutting analysis,will be used to understandwhether

the Home Energy Repotas the desired effect of increasing measure and behavior uptake

among participants.

4.1 Survey Findings

Our initial study ofselfreported measure uptake and behavioral change among National
Grid electric and gas pilot cohorts showethat participants are taking more energy saving
efficiency actions than control group members.Additionally, his study revealed some
preliminary patterns in terms of the types of actions participants takéhat deserve further
study in the crosscutting evaluation. Please note that these results should be considered
initial findings, and we will use multiple soues of information gained through other cross
cutting evaluation tasks to describe the types of actions that participants may be taking in
response to behavioral program treatment.

4.1.1 Equipment and Appliances

We group energy saving actions participants maykiinto two broad categorie® measure

installations (equipment and appliances) and conservation behaviors. For the purpose of

this analysi s, Omeasur e upt ad kighcost equignrest ort o t h €
appliances, including installing CFLor weather stripping. This preliminary study shows that
participants were more likely to install certain types of lewand highcost measures than the

control group, a finding that will be explored more in further analysis.

U Overall, HER participants reported purchasing or installed more highkefficiency
equipment in the past yearTable23).

U HER participants were more likely than control group memberso report the
purchase or instalation of at least one of the following measures: higfficiency
consumer electronics, building envelope measures, and lewst measures (such as
weather stripping) Table22). Differences for each unique measure may be found in
Table24 and Table25.

U0 HER participants were more likely toreport making appliance or equipmem
purchases that were eligible for a rebate, and used more rebates in the past year,
although electric participants were equally likely as the control group to use rebates
for rebate-eligible purchases(Table26).

Conservation Behaviors
For the purpose of this analysi s, oconservat.
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that participants may take, that do not require the participant to purchaser install
additional equipment.Our initial findings show that:

U Overall, HER participants did not report changingany more of their conservation
behaviors than the control groupTable23)

U As a composite HERparticipants were no more likely taeport starting or increasing
energysaving behaviors in the past year compared withe control group(Table22).
However, they did net higher on a two daily actions (s@able 27. Changes in Daily
Behaviorg.

U There were few consistent patterns in the likelihood ¢dERparticipants (compared
with control) to change daily behaviors to save energyaple 27, Table 28). Rather,
both participant and control groups indexed higher on various behaviors when
compared to each other.

U HERparticipants were no more likely than control group members to have had an
audit in the past year Table23).

Please note that these preliminary findings should not be considered conclusive evidence of
what participants do in response to Home Energy Reports, or behavioral program
information in general. Further study is needed to determine what types of actions and
behaviors can be attributed to behavioral program treatment, and the lift in actions

associated with program treatment.

4.2 Summary Tables

The evaluation team looked at measure uptakand behavioral change for individual items
and behaviors as well as groups of measures and behaviof@ble22 shows the percentage
of respondents ineach treatment group and each fuel cohort who purchased or installed at
least one energy efficiency item in each group of measufes.g., heatingand cooling
equipmentiwithin Program Year 1. For behaviors, the analogous metric is whether the
respondent stated or increased at least one behavior of each group of behaviors within the
past year.This time period corresponds with one year after the receipt of the first HER.
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Table22. Measure and Behavior Composites
(Percentage of eligibleeustomersinstalling a least one item in categon)ab

National Grid National Grid National Grid
Measure Group %(Electrlc)% (Gas) (All Fuels) ;val\s/lglcrig
Partc Cnile % Part. | % Cntl.| % Part. [ % Chntl.
HighEfficiency Measures
Heating / Cooling 11.9% 8.6% 8.6% 8.1% 10.2% | 8.4% 10.5%
Appliances 28.2 22.8 21.5 16.8 24.8" 19.8 19.9
Consumer Electronics 22.8** 14.0 17.9 13.2 20.4* | 13.6 12.3
Light Fixtures 9.3 9.2 10.8» 6.5 10.0 7.8 9.4
Building Envelope 18.0** 10.7 13.9** | 7.3 16.0** | 9.0 13.0
LowCost Measures 49.6** 40.6 41.0 37.6 45.3** | 39.1 32.3
Behavior®
Hot water usage 41.2 351 39.8 37.6 40.5 36.3 41.9
Lighting 34.0 375 39.8 34.8 36.9 36.1 39.5
Consumer electronics 41.2 37.8 45.4 40.4 43.3 39.1 44.6
HVAC maintenance 22.1 26.3 24.4 29.6 23.2 27.9n 38.1
Space heating and cooling 27.2 28.7 34.7 31.6 30.9 30.1 35.9
Refrigerator maintenance 20.0 19.1 21.3 23.6 20.7 21.4 38.0
Home Energy Audit
Home Energy Audit | 3.7 | 4.9 | 8.2 | 7.3 | 5.9 | 6.1 | 6.7

a Measure compositemetric: Purchased or installed at least one energy efficient iteiln measure group in past

year (as % of eligible base)This metric does not imply positive net savings from these measures, as some

could be additional units.High-Efficiency measure groups are described ifable24 and Table25.

b Behaviors metric: Started or increased at least one of items in behavior group in past year (as % of eligible

base) Behavior measure groups comprise the following measures:
Hot water usage Wash laundry in cold water, fully load washing machine or dishwashake short showers

reduce water heater temperature.

Lighting Turn off lights in unoccupied rooms, turn off outside lights by day, use task lighting or lighting timer.
Consumer Electraics: Turn off computers, TVs, video game consoles, and power strips when not in; pse
computers to sleep.

Space heating / cooling Lower window shadesuse insulation or quilts, use portable window fan, set
thermostat to recommended set points.

HVACmaintenance Maintain heating and cooling system, change furnace filter or boiler water, clean or
replace air filters, clean areas around vents.

Refrigerator maintenance Make sure refrigerator seals are tight, clean refrigerator coils, check refrigerator
temperature.

Note that hanging laundry to dry is not included in behavioral measure groups. Sedble27 for details.

¢ Part. arebehavioral program Rrticipants who receivesHERand Cntl. arecontrol groupmembers
** Significantly higher than other treatment group at 95% confidence level
A Significantly higher than other treatment group at 90% confidence level
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The composite measure uptake and betvioral change percentages shown above tell us the
types of actions treatment group members are more likely to take, and could be thought of
as a penetration metric, indicating the proportion aligible households that take any action
in each groupii.e., the breadth of actions?6 We also assessed the depth of actions that
participants might take, to see if teatment group members are takingany more actions
than control group membergif so, savings may be deeper).

Table 23 shows the number of actions each household could have taken (based on
equipment in their home) or behaviors each household could have changed, and looks at
the number of actions taken as a proportion of what each householatould have done.
Participant householdé particularly gas pilot householdSinstalled more measures on an
absolute basis and in proportion to what each household could have taken, while the
absolute and relative numbermf behaviors that treatment group members changed was no
different than the control group.

Table23. Measure and Behavior Composites (Actions Taken as % of Eligible Actions)
Average Count and % of Eligible Measures or Behavideken

National Grid | National Grid National Grid \wMEC(
(Electric) (Gas) (All Fuels) Base
Measure Group Part. Cntl. Part. Cntl. | Part. Cntl line
Measures
Average # of Eligible Measures 26.2 25.9 26.1 26.1 26.2 26.0 239
Average # of Measures Taken 2.1 1.9 1.9** 14 20** 1.6 15
Average % of Eligible Measures Taken 81% 7.2% |7.3%** 53% |7.7%* 6.3% [6.2%
Behaviors
Average # of Eligible Behaviors 24.2 24.1 24.1 24.1 24.2 24.1 21.9
Average # of Behaviors Started or Increased3.3 3.4 3.8 3.6 3.5 3.5 4.3
Average % of Elig. Behav. Started or Increag13.6% 14.1% [15.4% 15.0% [14.5% 14.6% |19.5%

Not e: Eligible Actions defined as the number of actio
measures, as described imable23, Table25, Table27, and Table28.

** Significantly higher than other treatment group at 95% confidencevel.

A Significantly higher than other treatment group at 90% confidence level

26 Please note that measure uptake and beavior change percentagesepresent the number of eligible group

members installing each measure type or making each conservation behavior change as a percentage of an
oeligible based, which represents the subsample of <cus
the equipment on their home. For example, the perotage of households that started or increased the

frequency with which they set their thermostat to recommended set points in the past year is calculated as the

number of households that startedor increased this activity, divided by the number of houselus with a
programmable thermostat. The population proportion of this behavior change is likely smaller given that not all
households have a programmable thermostat.
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Table24. Changes in Measure InstallatiorfsHigh-Cost Measures
Purchased orinstalled HighEfficiency Measuresn Past Yearn%oof Eligible Customer}

National Grid | National Grid | National Grid
(Electric) (Gas) (All Fuels) | WMECT
Measure Eligible Base Part. Cntl. | Part. Cntl. | Part. Chntl line
Heating / Cooling
Central AC (ES) Eg{}‘eeg‘r’]‘g't"ers & 133% 2.6% |6.7% 4.0% |5.0% 3.4% |3.3%
Room or wall AC (ES) Egc‘eeg‘r’]‘g't"ers & 1123 98 |84 70 |103 85 [116
Boiler (ES) Egc‘eeg‘r’]‘g't"ers & b3 38 |15 29 |19 34 |23
Furnace (ES) Eg\%em?ers & 19 30 |28 29 [23 29 |36
ondemand or tankless water 5 meowners 200 08 |12 12 (20 10 |14
eater
Appliances
Clothes washing machine (ES :
or frontload) have unit 149 10.0 |12.9 10.8 [13.90 10.4 111
Dishwasher (ES) Eg\r};em?ers & lo5 106 |80 52 |88 7.8 |80
Refrigerator (ES) Eg\r};em?ers & 1107 116 |86~ 44 |97 80 |98
Consumer Electronics
Television (ES) have unit 12.4 8.1 10.8 8.9 116 85 8.8
Printer (ES) have unit 9.3 70 |7.9 51 8.6 6.1 5.2
Computer (ES) have unit 9.6 5.8 7.0 7.0 8.3 6.4 6.5
Video game console (ES) have unit 3.3 3.0 |85 3.3 5.7 3.1 2.2
Light Fixtures
Outdoor light fixtures (ES) have unit 5.3» 20 |33 3.0 |43 25 4.6
Indoor light fixtures (ES) have unit 4.8" 88 |94*» 41 |71 6.5 7.1
Building Envelope
Attic, ceiling, or wall insulatior homeowners 82 37 |78* 28 |80 33 9.1
Energy efficient or double
paned windows homeowners 12.7 8.2 7.0 4.8 9.8 6.5 7.7
Storm windows homeowners 1.6 16 |29 1.2 2.3 1.4 0.7

a Highefficiency measures defined as alENERGY STAWRrsion of a measure that was installed in the past
year [denoted by (ES)], or the measure itself (ifist energyefficient by definition)
** Significantly higher than other treatment group at 95% confidence level.
A Significantly higher than other treatment group at 90% confidence level.
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Table25. Changes in Measure InstallatiorfsLow-Cost Measures
Purchased ornstalled Hgh-Efficiency Measuresn Past Yearn(%oof Eligible Customery

National Grid | National Grid | National Grid \WwMEC(
(Electric) (Gas) (All Fuels) Base

Measure Eligible Base | Part. Cntl. | Part. Cntl. | Part. Cntl. line
LowCost Measures
Recycled a second refrigerator Eg\%engipers &116.5% 11.6% |11.1% 9.7% |13.8% 10.6% |8.8%
Programmable thermostat homeowners |7.0 7.0 5.3 40 |6.1 5.5 3.5
Insulated outlets and/orlght  homeowners 49 37 |66~ 32 [578 35 |39
Motion sensors homeowners [3.7 4.1 3.7 16 |37 2.9 4.9
Energy smart power strips everyone 8.0 7.6 4.8 6.4 6.4 7.0 5.7
ggﬁ;%e\svisrfgg&g%ggfs'ki”g everyone 148 127 |159% 100 |154r 11.4 |[11.1
ENERGY STAR light bulbs of ¢ eryone 284 271 |283 240 |283 255 |21.9
Lowflow showerheads everyone 6.4 8.0 4.8 40 |56 6.0 4.2
Faucet aerators everyone 4.4 2.8 2.8 1.6 3.6 2.2 2.7
Water heat wrap everyone 0.4 28** |24 1.6 14 2.2 1.5
Lighting timers everyone 3.6 4.8 4.0 20 |38 3.4 1.2
?’r\l’;ﬁ‘ﬂa"t‘i’(‘;ﬁ,h@?nedsév‘\’," '(;‘Slﬁ‘é" everyone 68 88 |76 56 |72 72 |60

** Significantly higher than other treatment group at 95% confidence level.
A Significantly higher than other treatment group at 90% confidee level.

Table26. Rebates for Energy Efficient Measures

National Grid National Grid National Grid (All | WMECO
(Electric) (Gas) Fuel) Base

Part. Cntl. Part. Cntl. Part. Cntl. line

Purchased any rebateeligible item " 0 Ok 0 Ok o o
(as % oftotal n) 45.4%** |134.4% |36.8%** |27.9% |41.1%** |31.1% (32.9%

gie&rgf’fggl " 135% |11.6% |12.8%~ [8.0% [13.200% [9.8% [8.1%

Used rebate
(as % of people with at least one 29.8% |33.7% (34.8% |28.6% (32.0% |31.4% |24.5%
eligible purchase)

Total n 250 251 251 250 501 501 334
Note: Please refer to questions PEJBESt in theAppendixfor the rebateeligible items

** Significantly higher than other treatment group at 95% confidence level

A Significantly higher than other treatment group at 90% confidendevel.

The following tables are specific to conservation behavioSome individual behaviors show
differential changes by treatment and control, there are no groups of behaviors for which the
treatment group was more likely to start or increase thieehavior in the last year compared
with the control group Table22).
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Table27. Changes in Daily Behaviors
Started orincreased Frequencyf the EnergySaving Behavioin Past Year
(% ofEligible Customerg

National Grid | National Grid | National Grid \WMEC(
(Electric) (Gas) (All Fuels) | Base-
Measure Eligible Base | Part. Cntl. Part. Cntl. | Part. Cntl. | line
Hang laundry to dry has a dryer 6.5% 4.9% [8.6% 7.2% [7.5% 6.1% |10.4%
Wash laundry in cold water NS aWashing ljg1 167|185 176 [183 168 [235
Fully load the washing machine NaSAWashing |35 169 |17.3% 120 [167 144 |203
; has a

Fully Ioaq the (.:ilshwasher. dishwasher 16.6 16.2 16.3 124 |16.5 14.3 |15.5
Turn offlights in unoccupied — yeryone 292 255 |32.3 264 |30.7° 259 |332
Use task lighting everyone 5.6 4.4 5.2 44 |54 4.4 3.0
Use a lighting timer everyone 3.6 7.2n 7.6 56 |5.6 6.4 4.5

Turn off outside lights by day EgﬁthtSide 135 17.8 183 159 |159 169 |23.1

Turn off computers when notin ¢ o computer [25.4 224|222 249 |23.8 236 |25.8

use

Put computers to sleep has a computer (26.74 19.9 251 21.8 (259" 209 |24.8
Turn off TVs when not in use has TV 19.6 20.6 27.1 218 (234 21.2 |31.6
Turm off ¥ideo game consoles  has game 223 267 |245 261 |233 264 |380
Switch off power Stps or UNPIUG everyone 120 183 |183 140 |152 162 [10.9
'a‘r"é"jirlt‘;‘””dow shades, insulatior ooy one 148 159 |147 128 |148 144 |198
Take short showers everyone 16.8 15.9 195 18.0 |18.2 17.0 |22.7

** Significantly higher than other treatment group (either participant or control) at 95% confidence level
A Significantly higher tha other treatment group (either participant or control) at 90% confidence level
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Measure Uptake and Behavioral Change

Table28. Changes in Periodic Behaviors
Started or Increased Frequencyf an EnergySaving Behaviorn Past Year(% ofEligible

Customerg
National Grid| National Grid | National Grid \wMmEC(
(Electric) (Gas) (All Fuels) Base-
Measure Eligible Base Part. Cntl. | Part. Cntl. | Part. Cntl. line
Use a portable window fan  everyone 9.2% 6.0% |9.6% 10.4% [(9.4% 8.2% |12.3%
Maintain your heating and
cooling system everyone 145 16.7 |13.2 21.2* |13.8 19.0* |25.8
Change the furnace filter has furnace 9.3 78 |91 9.5 9.2 8.6 20.0
Clean the boiler water has boiler 4.5 4.3 8.0 9.4 6.3 6.9 15.6
Reduce water heater
temperature everyone 9.3 9.2 7.7 1280 (8.5 11.0 12.0
Clean or replace air filters everyone 7.3 8.4 11.8 12.8 9.5 10.6 19.3
Clear the area around vents everyone 9.8 15.17 (11.1  15.6 104  15.4** |23.7
Make sure refrigerator seals
are tight everyone 9.8 12.7 131 16.0 115 144 25.2
Clean refrigerator coils everyone 7.0 9.6 8.7 12.0 7.8 10.8 17.2
Check the refrigerator
temperature everyone 111 127 (124 128 11.7 128 23.1
Set the thermostat to has programmable
recommended set points thermostat 170 233 1287 250 23.1 |24.2 33.8

** Significantly higher than other treatment group (either partfgant or control) at 95% confidence level
A Significantly higher than other treatment group (either participant or control) at 90% confidence level

4.3

Participant Profiling

The tables above show that many households are installing a variety logh-efficiency
equipment and starting or increasing energy conservation behaviors, regardless of their
program treatment. To augment our understanding of how the behavioral program is
working we assessed whether there arany differences in the demograpic or household
characteristics of households who take relatively more energgiving actions compared to
households who take fewer energgaving actions. We look at measure installation actions
separately from behavioral changes. For each group of actioffeeasure installations vs.
behavioral change), we conducted the following analysis:

1.

2.

Determine whether each household falls above or below the median in terms of
O0Per cent aghActionsiTakdid i wgiitstftieleype (describedin Table23).27
Pool households who took an abowmedian number of actions in the past year into
one group
who took a belowmedian n u mb e r of act.i
uptakedé and ol owd behavior

ons i nto
changed) .

27 Each household compared with mediad P e r ¢ eohBligibte &easures Taked
Behaviors

and odeefElgiblat a

s t a rin tbedpasbyear fortheir fuelacshertd 6

28 We pool fuel types and treatment groups to present simplified, overall trends that might provide justification
for further analysis
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Measure Uptake and Behavioral Change

3. Examine differences in household characteristics between low and high categories
of each metric.

4.3.1

Profiling Approach

To more easily compare measure uptake and behavior change using a single metric for each

type of

action

we

comput ed

Measu re Uptake and Behavior Change

composi

tes <cal

Net Positive Behavior ChangeBor each household, these metrics are defined as follows:

Adjusted Measure Uptake =
(# highefficiency purchases or installations)
# high-efficiency measures each household eligible to take

Adjusted Net Positive Behavior Change =
(# behavior starts + # kehavior frequency increasé # behavior frequency decrease)

# behaviors each household eligible to change

For each metric (measure uptake, net positive behavior change), the components of the
Adjusted Measure Uptake metric are shown ifable 23 Actions Taken as % of Eligible
Actions. To divide respondents into high vs. low measure uptake categories, we determined

whet her

each

h o u s eshuorl ed 6lsp toaAkdg du sft eel dl

Meebaotsy e O

fuel group. For electric respondents, median adjusted measure uptake is 3.8% of eligible
measures, and for gas respondents, the median measure uptake is 3.6% of eligible
measures(Table29).2° To divide respondents into high vs. low behavior change categories,

we det e

rmi ned

whet her

each

househol

dos

above or lelow the median forits fuel group. For electric respondents, the median adjusted
net positive behavior change is 4.5%, and for gas, the median adjusted net positive behavior

change is 6.7%.

Table29. Adjusted Measure Uptake an8ehavior Change Categories (n)

National Grid
(Electric)

National Grid
(Gas)

National Grid
(All Fuel)

Part. | Cntl

Part. |

Cntl.

Part. | Cntl

Median AdjustedMeasure Uptake
(as % Eligible Measures)
High Measure Uptake (n)
Low Measure Uptake (n)

Total n

Median Adjusted Net Positive Change

(as % Eligible Behaviors)

High Behavior Change (n)
Low BehavioiChange (n)

Total n

3.8%

140
110 139
250 251

4.5%

112

128
122
250

124
127
251

3.6%

129
122 138
251 250

6.7%

112

Depends on fuel

269 224
232 277
501 501

Depends on fuel

128
123
251

122
128
250

256
245
501

246
255
501

a High vs. LowMeasure Uptake definedby the adjusted number of highkefficiency measures purchased or

installed
responden

(rel ative

tds fuel

to

e a c heingr abave or rbdl@vnthednedianefbriegch b | e
t y p e . -effitibney meeswas enperson caulchtake is 29 f

hi gh

29 |n other words, the average gas pilot household purchased or installed higfficiency versions of 6.3% of all
the energy efficient measures they could have installed in the past year to save energy).
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Measure Uptake and Behavioral Change

b High vs. LowBehavior Change definedy the adjusted net positive number of behavior changes (relative to

each r espondentnges)beingabaverar lelomthe nidana f or each resplherdent s
maximum number of pagitive behavior changes a person could take is 26.

Not e: Eligible Actions defined as the number of actio
measures, asdescribed inTable24 & Table25, or behaviors, as described iTable27 & Table28.

The HER program already uses algorithms to determine customer segments and deliver
messages custonied to particular segments. Since this evaluation does not cover how

these segments are determined or which messages or tips were marketed to each segment,

we cannotdraw conclusions about howeffective customized messaging has been thus far.

In support of this method, we conducted additional analysis to understand the
appropriateness of customized messaging in other words, whether differences in the types

of households that take certain action warrant a customized approach (e.g., segmentation).

To undestand differences between households that are taking more vs. less higfficiency
measure actions, and households that are making more vs. less enegaving behavior
changes, we compared demographic and housing characteristics of customers within each
of these categories.We found that household composition, demographic and ideological
differences may play a role in the likelihood and type of actions taken across National Grid
pilot customers (including the control group), indicating that customers seermo have
predispositions to takebehavioral or measurebased actions

4.3.2 Measure Uptake and Behavior Change
Profiling Results
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Measure Uptake and Behavioral Change

Table 30 shows the demographic and housingharacteristics of respondents who made a
relatively high number ofnet positive behavior changescompared with respondents who
made a relatively low number of net positive behavior changes. Respondents who made a
relatively high number of behaviorchanges in the past year show a slightly different
household composition, but no difference in income or housing characteristissch as size

of home or presence of central air conditioningRespondents who made a relatively high
number of behavior changeshave more people in the household (3.1) compared with
households who made a low number of behavior changes (2.9). They are also relatively
more likely to have children in the household (47% have children under 18 in the
household), be younger (53.5% betves the ages of 3554), be female, and be noavhite.

Table31 shows the demographic and housing characteristics of respondents witlatively
high measure uptake compared with low measure uptake in the past year. Respondents
who purchased or installed a relatively high number of energy efficiency measures in the
past year are more likely to be white, live in a singlamily detached home, and be politically
liberal ormoderate.

There is also aslight difference in theincome distribution of respondents with high measure
uptake compared with the low measure uptake grouirectionally, high measure uptake
households skew higher income, though differences between indivithl income categories
are not significant at a 90% confidence levelThey are also more likely to be aware of
National Grid energy efficiency programs. Energy usage factors like presence of central air
conditioning or a pool are not associated with likelfod to install more versus fewer energy
efficient measures.

These findings point to the importance of continued segmentation and targeting in
behavioral programs. Segmentation could leverage available information on the housing or
demographic characteristis of people who are relatively more likely to install more high
efficiency measures. For example, segmentatidrased targeting and messaging could
encourage (or reinforce) more highfficiency measure uptake among highegsropensity
households.

Additionaly, segmentation could attempt to identify households that are more likely to make
conservation behavior changes and target messages to either reinforce their propensity for
change or encourage loweost or lowbarrier measure installations. A targeting s&me to
maximize direct savings could consider likely savings from each potential source for each
customer type, (e.g., conservation behaviors vs. direct measure installations) and optimize
messaging accordingly. Based on our understanding of HER progransige, the program
implementers already use multiple targeting dimensions to optimize timing and content of
messaging; it is unclear to what extent targeting considers potential savings sources.
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Measure Uptake and Behavioral Change

Table30. Demographic and Housing aracteristics of Respondents with
Low and High Net Positive Behavior Change

Low Behavior High Behavior
Change Change

Demographics

under 35 1.6 4.9
Age 35-54 40.0 53.5**

55+ 58.4 41.7**
Household size Avg. number of people 2.9 3.1**
Children in household At least 1 child <18 yrs 36.8 46.9**
Education of respondent Bachelor's or higher 65.6 61.6

under 50K 19.2 18.6
Household Income 50-100K al4 36.1

100-200K 31.0 36.5

200K or higher 8.4 8.8
Gender Female 51.4 57.6"
Race White 94.2n 91.2
Housing
Homeownership Own 98.4 97.0
Housing type Singlefamily detached 94.4 93.2
Home size Avg. square feet 3,310 3,384

Before 1960 55.3 52.1
Age of house 1960-1990 33.0 33.2

1990 or later 11.7 14.7
Central AirConditioning Have CAC 344 37.9
Pool Have pool 17.6 19.3
Changes in past year

Increase in occupancy 6.6 9.4
Household occupancy Decrease in occupancy 13.2 13.2

No change 80.2 77.5

. Increase in employment 4.4 5.4

Employment status of people in D .
household ecrease in employment 16.8 204

No change 78.8 74.2
Other
Politics Liberal or moderate 65.4 68.2

Conservative 34.6 31.8
Awareness of PA programs to Percentage aware 52.6 54.8
save energy
Total n 500 502

** Statistically significant increase over other groupt 95% confidence level
A Statistically significant increase over other group at 90% confidence level
Not e: Al figures are percentages,
squared ted (if more than two categories) or-test (if two categories; only one shown).

unl ess denocted
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Measure Uptake and Behavioral Change

Table31. Demographic and Housing Characteristics Blespondentswith
Low and High Measure Uptake

Low Measure High Measure
Uptake Uptake
Demographics
under 35 3.0 3.5
Age 3554 45.3 48.2
55+ 51.7 48.2
Household size Avg. number of people 2.9 3.1
Children in household At least 1 child <18 yrs 39.5 44.3
Education of respondent Bachelor's or higher 62.1 65.2
under 50K 21.0 168 |, diferonce
50-100K 40.7 36.6 ;
Household Income 100200K 313 366 :;C‘:)";;a.”
200K or higher 7.1 10.1 distribution
Gender Female 56.8 52.1
Race White 90.5 95.0**
Housing
Homeownership Own 97.1 98.4
Housing type Singlefamily detached 92.1 95.5**
Home size Avg. square feet 3,339 3,355
Before 1960 55,5 51.9
Age of house 1960-1990 315 34.8
1990 or later 13.1 134
Central Air Conditioning Have CAC 38.5 33.7
Pool Have pool 18.3 18.7
Changes in past year
Increase in occupancy 7.7 8.3
Householdoccupancy Decrease in occupancy 14.9 114
No change 77.4 80.3
Increase in employment 4.7 51
Emglggg;%?é status of people Decrease in employment 17.7 19.6
No change 77.6 75.4
Other
Politics Liberal or moderate 64.1 69.6"
Conservative 35.97 30.4
':‘;‘\'/Zreégif;yc’f PA programs to Percentage aware 50.9 56.6"
Total n 509 493
** Statistically significant increase over other groupt 95% confidence level
A Statistically significant increase over other group at 90% confidence level
Not e: Al figures are percentages, unl ess denoted

squared test (if more thantwo categories) or zZest (if two categories;only one shown).
There is a relationship between high and low measure uptake and the overall income distribution at a 90%
confidence level based on a ckéquared test for joint significance.
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5. HOME ENERGY REPORT PROCESS
FINDINGS

This sectionsummarizes he findings from our home visitaand includesdirect quotes from
customers that illustrate the points made during the interviews. Occasionallye provide
quantitative survey data from NationalGrid HERparticipants in insets whendata supports
the findings of the irhome interviews.

5.1 The Home Energy Report Customer
Story

The home energy report especially the Neighbor Comparisons, is very effective at raising
customer sao awareness of their home energy
usefulness of the reports, customers indicated that they are helpful for reminding them of
information they already knowHowever, many customers indicate that the reports daot

give them any new information about ways to save energy. Only one respondent directly
indicated that the report prompted them to change their energy behavior. Most customers
could not attribute specific behavior changes to the HER, even though our survey data
indicates that the reports are having an effect.

5.2 Study Overview

Opinion Dynamics coducted a qualitative, ishome study with National GridHER pilot
participants to supplement the insights gained through our surveys and to provide input
about t he pr o g3 s éffert ipcluded ishense eolsservations and irdepth
interviews with 11 program participants representing a range of income levels, lifestyles
and housing stock

Specifically,we designedthe interviewsto exploret he f ol |l owi ng subjects:
awareness of the home energy report; (2) responses to the repodntent; (3) changes in
behaviors and intentions that may have occurred as a result of the report; and (4)
recommendations for report content and delivery.

In addition to these objectives, we used the imome visits to check the clarity and
comprehensivenes of our survey effort. This effort allowed us to verify that our survey effort
captured the right information (informing redesign if necessary).

30 Note the WMECO, NSTAR, and CL@ame efforts willbe conducted in 2011.
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Home Energy Report Process Findings

5.3
5.3.1

nationalgrid

The power of gt

Last Month Neighbor Comparison

vou |

WHO ARE YOUR
"NEIGHBORS"?

Detailed Findings

Introduction to the Report

The HER is a onepage (front and back) reportdistributed monthly to National Grid
customers in an effort to promote energy efficiencyVe divide the HER into five sections
based on the format of the report and the content of each section. In the order that they
appear in the report, the sections are as follows: (1)eBeral Information, (2) Last Month
Neighbor Comparison, (3) Last 12 MonghNeighbor Comparison, (4) Personal Comparison,
and (5) Action Steps. A sample HER is showrFigure15.

i

a7

Figurel5. Sample Home Energy Report (Front and Back)

e

Feport

You used 14% MORE alecinicity than your i

Home energy report
Acsount rumbs

=
24/08 - 11/23/08

vigghiar

HOW YOU'RE DOING:

Last 12 Months Neighbor Comparison [

5.3.2

participants have received approximately six reports.
respondent sao

Over al

Youussd 20% MORE skciricty than your neighbors,

Personal Comparison

How you're doing compared to last year:

5,125 WA

4, B804 K

* h: A 100 bl buming for 100 hours wses. 1 Wiowal-hour.

Action Steps | tip

Quick Fix
‘Something you can do right now

Sofar this yoer, you used 6% loss
slactriaity than st year.
¢ You'ra on pacs to use kees in 2000,

Looking for way ta amva evan mora? Vi
www nationalgridus. com/energyreports

for your energy uss and housing profile

Smart Purchase
Save & lot by spending & [itte

Smart Purchase

Sava & Iot by sending  Itis

[] Tumn ot ights when not nesdsd
It's a common misconception
that tuming & light off and on
‘consumes anergy eo that you
might 88 well laave it on. This i
ot the case.

‘Whila soma lighte do require an
initial burst of anergy to stert,
the amount is very emall when
compared to the enangy used
to keep the ight on.

Tuming off lights (and cther
devices too) whan not needed
wil 2ava you money.

Awareness of the Report

To date, HER electric participants have received approximately 15 repottsand gas
In this section, we discuss

over al

customer s

ar e

awar eness

awar e

[ Spotiight your work spacas

Whether you'ne preparing
dinner, wiiting &t a desk or
reading a book, light is
important. Instead of spraadng
it eround the room, focus light
whera you need it moet.

Using desk lamps or
ovar-the-counter lighting for
specific tasks brightens
importent spaces, and it can
significantly reduce your energy
conaumption.

Most task-orisntad light fixturse
and lamps are compatible with

of

of

[J use motion

detectors outdoors
DOperating cutdoor lighte &l
right could cost you over $45

|per year on your electric bill.

Luckily, you can reduce energy

umage without sacrificing

Incandescent lights with mation

‘sensarns only operate whan

neaded, saving you even maone

than sfficient bulbs.

*fou can aleo use GFL's or naw

LED tachnology lighting. Or,
unplug entiraly end install

outdoor solar lights, which ars

t he
t he

HER

anergy-sfficient bulba, available s wal-mounted, post
or patio lamps.
SAVE UP TO SAVE UP TO SAVE UP TO
$45mmn 540“1“:‘1 $45mmn
B QPEIWER
www.naticnalgrdus.com/enargyreports | [577) 313-8808 | enargyreports@us.ngid.com ® 34 peeER

report

content when itarrives. Notably, 10 of the 11 respondents mentioned the report during the
first several minutes of the interview before the interviewer directly asked about it.
Respondents could recall the overarching message of the report: how their energy use
comparedto that of their neighbors.
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Home Energy Report Process Findings

Overall, respondents read the report lighthlsome
of the comments included in this report were

Participant Likelihood to Read Home

. . Energy Reports
made after the interviewer handed the RDodn‘/i gyRep
respondent a sample report and pointed out & repors
specific section to them. 6%

The section of tle report that received the most

attention is the Last Month Neighbor

Comparison. Respondents characterized this as

the most useful section of the report. Most

customers, upon opening the HER, began reading
the report at the Last Month Neighbor

Comparison,which is about the point in the page

where a business letter would typically begin.

Read All

Reports
63%

. . Base: Participantswho recall receivingHome Energy
Some customers continued reading to the bottom  Rreports (have awareness)

of the page. Very few customers turned the page

over and read the back. Despite containing Nearly all participantsread at least some
information that most readers foumd useful, The  ofthe reports theyreceive(94%) and over

Last 12 Months Neighbor Comparison and the halfreadthem all (63%).

Personal Comparison did not get as much

attention as the Last Month Neighbor Comparison, likely due to their locations on the
bottom of the page or on the back of the reporfThe General Informatiorand the Action
Steps received the least amount of attention.

Customers did not notice the web link and do not vigihe website after reading the report.
Despite the fact that several customers expressed interest in an online platform and more
detailed information, very few had actually noticed that the report included a link to a
website, and if they did, they had not gone to it.

bY

ol dondt know if that website would say i
putting a little incentive for it to get us tovisit, and look you have all this room
here to give us information | ike this: OV
dol | ars per year. 06
When notified of the website, manycustomers indicated that they would be
interested i n going to it, particularly if t

there was an incentive to do so.
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Home Energy Report Process Findings

Figurel6. OPOWERIER Heat Map

nationalgrid

The power of action”

Most Read

¥

Least Read

Last 12 Months Neighbor Comparison

Wwww.nationaigridus.convenergyreports | (877) 313-8508 | energyreportsus.ngrd.com

e T . m A 9 x NOw

5.3.3 Customer Responses to the Report

The HER is wy effective at raising customer awareness of their household energy
consumption. In most cases, the report generated discussion among household members
about energy efficiency and customers were consistently able to remember if their
household energycoe u mpt i on was oOabove average, 06 Oaver a

o Perceptions of Energy Use Compated to Neighbors

0They <compare y

neighbors, your efficient neighbs
and you, so you can know wha

% Participants
(n=501)

% Control
Group (n=501)

the average is, and since they

Much Higher

12%

4%

want to compare you with the

Slightly Higher

27%

13%

most efficient, then they give you

About the Same

28%

41%

an incentive. 6

Slightly Less

21%

21%

al most | i

Meeh Less re

p O r6%

C

ar %

0s
n you are ge

E Dbnit KAo@

al |l

AR s

an diw

t
e
B a C, you want to get al

Note: Bold numbers indicate that result is statistically significant at

ooHél f

)>O EO'
Olm >0 —

el [ciokmep et n & i
saw that we rated high then |
would be pissed, but seeing that

Customers who r recelve the HER report classify their
household energy use higher than their neighbors and

l ess frequ

we fall middlelower makes me

ently r

compare to their neighbors.

eport th

feel good. ¢
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Home Energy Report Process Findings

oln this neighborhood we are [above averag
has sent out forms to us and we are shown as using higherhan ar ound us®o

The report is generating discussions on what contributes to household energy us&any
respondents indicated that they discuss the report with their family members. Through the
interviews, respondents spent a significant amount of time during interviews trying to
rationalize their energy consumption relative to their neighbors. In thewse of doing so,
they discussed many factors that affect usage, such as the number of people living in a
household, whether they were home during the day, the size of the house, and the presence
of a heated swimming pool.

Figurel7. Next Stepsafter ReadingHome Energy Report

% of Customers Who Have Taken Action After Reading Rep:

Called the phone number or emailed the address liste

0,
on your report 5%

Visited the National Grid Home Energy Report websi 10%

Discussed or shared ideas on how save energy with yo
neighbors

Discussed or shared ideas on how save energy wit
other people in your household

13%

57%

0% 20% 40% 60% 80% 100%

Base:Participants who have read at least some Home Energy Reports

Overhalf of participants (57%) indicated that theyliscussedhow to save energy with others in
their household as a result of the report and 13% discussed saving energy witikeir neighbors.

Neighbor comparisons are memorable and evoked emotion in the read€ustomers who

used | ess energy than their neighbors reporte
report. Respondents sometimesu s e d wor ds such as of rustrat
o0di sheartenedd to describe how they felt wher
than their neighbors, some adding that they did not clearly understand the reason for the
difference or what they shald do about it.

o | get irritated when | get t hem, because

they said your neighbors are over here and

| &m saying 6what el se can | do?066

ol remember one ti me we g@roekindofmeoyedf t hose r

to find out that our neighbors use sO0 muc

effect tooél was thinking that the energy

because we couldndét think of how we coul d

ol felt | i k é&savathid. bike,laww, eh, wow did that happen? |

think every month we are above our neighbo
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Home Energy Report Process Findings

0They (National Grid) started a thing to |
nei ghbor s. That ds how | know we are above
neighba s . But as | said, itds difficult beincg
are out working. Il tds hard, because we are
ti me. o
Customers misunderstood the term oneighbor, 6
data. Athawwmgh oneighboré is defined on the HER as
homes (avg. 0.07 miles away), many customers

and assumed that the report was comparing them to their nedbor neighbors or to the
other homes on their streetThese customers doubted the accuracy of the reports based on

their personal observations of their neighbor
home presents a unique set of circumstances and that neighbto-neighbor compaisons
may not be ofairoé or useful
ol guestion someti mes f we are higher tha
because we dondt have any children I dond
there are lights on all over the rooms because there are morepep | e t her e. 6
0They tell me that there is some neighbor
| &m using and | really dondt believe that.
olf they compared us to the people who ar
behind us and ol dear cpoeuopp lee ,whtoh earreed so | odnelry, i
them, just two people. Sibatybeeedsv®tonhysiwg
houses ﬂjat are raising l.(lds' And the rest Would you like receiving information about
arendot. Basically, your home energy usage by... str et
most of them are not homehome. One of o B
.. . . . . o Participants
the homes raising kids, their kids are domgl (n= 501)
more sports related Ao T oM 0T SuT g abou
the onesthatarer eal | 'y c | os el tiitoY S He-m-SR7 1
sure what theydre d¢Raegerf o kedp ﬁs("cv 6
Email 35%
The report accounts for the fact that every housg Online website or portal 28%
is slightly different V/o}lcemahumpd””gm}o”e custo
house to the average of 100 nearby homesSince
many customers are mistaken as to whahe term |.Téxtmessage 2%
Oneighboro6 means in t HBygal@ereplort | tB% s Jdistin
may not be clear to them. None 1%
Customers are pleased with the delivery forma By phone 0%
(mail) for the HEROverall, most customers preferl2er 0%

receiving this information by mail. When asked i
they would prefer othermedia formats, such as
text messages or emails, few indicated that these
delivery mechanisms would be valuable.

Participants like the paper report format for
information 68%) and are interested in
receiving more information in theiutility bills

(65%).
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Home Energy Report Process Findings

5.34 Behavior Responses to the HER

Beyond the initial effect of raising awareness, the ethnographers looked for evidence that
customers were taking action to make their homes more energy efficidrgcauseof reading
the HER.

While many respondents take energy saving actions, most could rmdtribute these actions
to the HER.Generally, respondents indicated that the report reinforces positive energy
management behaviors that they are already taking

0The HER isndt why we do what we do. Yes,
webve charegeve sitarted receiving them. o

ol would have to say that [the HER] more m
been doingéitds a reminder. 6

However, only ongespondentdirectly attributed the adoption of these behaviors to the HER
report. These findingsaréd i kel y due t o r es p-iepodmgmiiuendesani f f i cu
their behavior, rather than repr®2sentative of

0l think maybe we stopped using the dehumi
these reports. o

Customers ageed that they could probably do more to conserve energy, but not much more.
Many respondents perceived a high baseline of the actions they were already taking.
Respondents tended to believe that they were aware of almost all the potential energy
savings adions that they could take, and hadaken them already or were not willing or able
to take them at this time.

oWel |, you Kknow, as much aswearebotdi sl i ke i
awareélt does make us awar e, but we dondt

~

justdondt know. O

Customers are interested in seeing their progress when/if they make changes to their
behaviors. A few respondents indicated that their energy status, relative to their neighbors,
never changed despite taking actionThese respondents indicatedhat they would like to
see a change in their status or be rewarded for the actions they have taken.

ol think that we do as much as anybody th
energy in the house, and | said, O6Wel | , wh
ot her peopl e?066

o | get these all/l the ti me, so | just <chec
always...It would interest me if we suddenly started to consume more or less.

| f there was something unusual then | woul

31 Qur quantitative survey found statistically significant differences in energy efficient measure adoption

between National Grid customers who received the HER and those who did not, demonstrating at least some

effect that customersmay not be consciously aware of. For a more-@iepth discussion of these findings see

our Memo titled OPreliminary Measure and Behavior Uptal
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Customes would like more tailored, specific information from the reports/Vhile most
customers were very eager to know why they were using so much energy and what they
could do to reduceenergy use many households claimed they were already doing the things
suggested in the tips section. Customers expressed a desire for new, tangible information
about how to save energy that was customized to the household.

O0Quick fix and smart purchases, yes | | ook
familiar to me. But they hae no impact on me. Going to buy energy efficient

things, I know that. Using solar | amps, W ¢
turn off the | ights when wedre not wusing |

automatically know things like that. We know these thgs already, we already
do them. o

ol donot think the tips on the back apply
aggressive in telling what | could do, the

oTurn off Ilights when not in room? No kidd

Especially in cases wherthe household was found to use more than the average amount of
energy, customers wanted to know why and what they could do about it. Customers reported
feeling frustrated when it seemed like the HER was telling them they were average or doing
poorly without offering any concrete suggestions or help, such as identifying rebates that are
available to them.

0The | east wuseful i's that it doesndot tell
you are. It says you use 20% more than you

0 | tkmow @Why we are average. | want more specific information about how
my household could improve. o

0They need to be more specific.

I k n
would be | ow, because we have a sm

donot
al | hous

5.35 Effecto f HER on National Grid Customer
Satisfaction

Overall, the HER reports have a neutral effect on National Grid customer satisfactidimost

all respondents recognized that the report came from National Grid, but some customers
wonder ed ab ousmohivation inseralihg o@ this ee@ort. It was not always clear
to customers that the report was part of an initiative from National Grid to save energy.
Some respondents thought that the report was a customer service initiative.

~

o0l woul d s & professioad and fnetipnala r dondt t hink a who
about their business practices but they certainly do a good job supplying
power to us...I guess [the HER] slightly improves my satisfaction. It lets me
know that at least they are paying attentiont@ ner gy usageéel t hink i
that theyodre doing this but | dondét really

MACC Behavioral Program Evaluation Volume || OPINION DYNAMICS
Page62 = CORPORATION



Home Energy Report Process Findings

0OTheyore reputabl e. Any problem 1|ike a
responsivee. |l |l i ke the fact t hat they are
consumptionjandl et you know how youdre doing. o
ol donodt know what to compare it to, I t h
they are our only choice so | 6ve never giyv
oltds | i ke any big company, they make mi st
starte d t his (t he HER) él woul d rat her they
advertising and | owered our bills. o
ol t hink [ Nati onal Gri d] coul d be bette
information about energy efficiency]. I me
(theHER and | wasndt even |l ooking at i , t her
54 Recommendations

Overall, customers found the report useful (see inset belgwhowever, all offered
recommendations to enhance the value of the report. Here, we provide recommendations
directly from the customers as well as suggestions from our evaluation team.

Whether Home Energy Reports are Useful
and Howto Improve Them

Don't Know, 5% _~"

Base: Participants who read at least some Home Energy Reports

Recommendationgrom customers who found
the report not useful:

1. More explanation for how energyse is
compared to neighbors (9%)

2. Recommendations more specific to
home/energy use (5%)

3. Need more information/details (5%)

4. List common/easy recommendations or ways
to save (4%)

5. More details on how to implement
recommendations (3%)

6. Recommendations for other programs (2%)
7. Incentives/discounts for better ratings (2%)
8. Email reports (1%)

Approximately half of participants find the report useful (52%). The most commonly cited
recommendation for improving the report is to provide more explanation for how they were

comparedto their neighbors (9%)

54.1 Customer

- Provided

Recommendations

The following recommendations were provided by customers during the course of the

interviews as ways to enhance the effectiveness of the HERIlease notethat these

recommendations represent the opinions of the customers we spoke with, and may not
necessarily be practical or feasible suggestiorier the current program.

U Label the outside of the envelopebecause customers mistook the report for their
energy bill. 1t should be clear that the envelope contains energy saving tips and
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information. Some customers thought that it was their energy bill.

U Attach dollar values to the difference between the household and the efficient
neighbors. It may be more motivatig to see the amount of money that efficient
neighbors save instead of the number of kWh.

U Provide a historical comparison that extends badive years instead of oneA year is
just one rotation through the seasons, so to see the energy saved by some new
appliances such as an air conditioner you need data from the same season over
several years.

U Include with the report a guide to help customers purchase energy efficient
appliances. The guide would not need to call out brands of appliances specifically,
but provide overall guidelines that customers could use when they shop to determine
if a particular appliance is a good purchase.

U Include information about rebates and incentives in the Action Steps section.
Customers expect their utility companies to be the pa&rts on what is available.

U Create more of an incentive for customers to visit the website by explaining how it is
different from the printed report.Many customers did not visit because they thought
the information would be identical to the report. In fdconline, customers can access
much more customized information, which is what they feel is lacking from the HER.

U Make the HER a cover sheet for a newsletter that goes into detail on one idéar
example, the newsletter could explain all the different pgs of insulation and which
ones are best for different types of construction.

U Offer home energy audits to the customers who use the most energy in comparison
to their neighbors.

5.4.2 Opinion Dynamics Findings

The evaluation team found thathie HER is effectivee n getti ng customer so
raising awareness.Given customer feedback, we see additional potential for the report to

deepen savings by conveyingnformation on how to save energy as successfully dbe

report conveys consumption informationin addition to the customer recommendations,

Opinion Dynamics has severasuggestions formaking the HER a more effective tool for
motivating change:

U Improve the format of the report to increase clarityThe front side of the report
should contain the mostimportant information and references to the information
that the customer can find on the back of the report. For example, the report could
have one neighbor comparison and action tips on the front side, as well as a
sentence that s aymoreddtailednnfonnatigneaboatwaurenefgy r
consumption. o

U Make sure that the link between customized usage information and information on
programs or incentives that will help the customer save energy is strong, and clear
Many customers asked the questio , 0 Wh a't do | do now?d6 aft
energy consumption was above average, btiten felt that the tips did not apply to
them. Make it clear that the tips on the report are customized to their household, and

MACC Behavioral Program Evaluation Volume || OPINION DYNAMICS
Page64 = CORPORATION



Home Energy Report Process Findings

additional tools are available to fid more recommendations.

U Put the information in the Action Tips Section in bulleted fornCustomers will be
more likely to read this sectionfitl ooks | ess | i ke the ofine
report. The tips should resemble a tdo list or a checklis.

U Consider shortening the formatSincethe customer is readingonly a small amount of
information, it might be more efficient to delivethe information in a more concise
format.
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A. APPENDIX

HER Section -Dby - Section Descriptions

Neighbor Comparisons

The report includes two sections that compare the customer to their neighbors. The Last

Month Neighbor Comparison (seEigure Al), which was the most fregently read section of

the report, compares the customerods electrici
occupied, nearby homes. The section also includes consumption information from the most
efficient 20% of the customer s neighbors.

Figure Al. Last Month Neighbor Comparison

Last Month Neighbor Comparison | You used 14% MORE electricity than your neighbors.

EFFICIENT .
NEIGHBORS 217 kWh* HOW YOU'RE DOING:
You used more
ALL NEIGHBORS 361 than sverage
you 4t Turn the report over

to find ways to save

* kWh: A 100-Watt bulo burning for 10 hours uses 1 kilowatt-hour.

WHO ARE YOUR B ALL NEIGHEORS EFFICIENT NEIGHBORS
“NEIGHBORS"? Approximataly 100 occupied, nearby homes (avg 0.07 miles The maost efficient 20 parcant from
) away) the "All Neighbors" group

The Last 12 Months Neighbor Comparison (sdeigure A2), which was not read quite as
often as the Last Month Neighbor Comparison, allows customers to see how they have

compared to those neighbors over the past year.
Figure A2. Last 12 Months Neighbor Comparison
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