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a b s t r a c t

Behavior can account for significant differences in building energy use. Monitoring and reporting of
building energy use may induce occupants to conserve energy. The goal of this study was to assess the
behavioral impact of providing building occupants with personal electricity utilization data contextual-
ized with different social frames of reference. We installed monitoring equipment on the electrical meters
for 83 rooms of a six-floor residential dormitory building and formulated three study groups and a control
group from the building occupants. One study group was provided with their own electricity use, a second
group was provided their own electricity use contextualized with average building occupant utilization,
and a third group was provided with their own electricity use contextualized with both average occupant
utilization and the electricity use of their peer network in the building. The only group that significantly
reduced their electricity use when compared to the control group was the study group that could view
peer network utilization. All three study groups exhibited response–relapse patterns after viewing their
electricity consumption raising important questions about the sustainability of energy conservation and
monitoring efforts.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Concerns about greenhouse gasses have brought energy use to
the forefront of policymaking in many countries. Countries seek-
ing to curb emissions are focusing efforts on reducing energy use
in buildings since the built environment accounts for a significant
percentage of total consumption. In the United States, for example,
buildings are responsible for approximately 40% of total energy use
[1]. The current presidential administration in the United States has
pledged that all buildings reduce their energy use more than 80% by
2050 and plans to strategically invest $150 billion over the next 10
years in order to catalyze efforts to build a clean energy future [2].
Many urban municipalities are also committed to reducing their
carbon footprint sooner. As an example, the Mayor of New York
City is committed to reducing 30% of its greenhouse gas emissions
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by 2030 and much of this improvement will have to come from
making buildings more energy efficient [3].

Most efforts to reduce energy use in buildings focus on improv-
ing building infrastructure through steps such as upgrading boilers,
adding insulation, replacing windows, and replacing lighting, office
equipment and appliances. While these measures are often effec-
tive, they require substantial investment, are not necessarily
readily adaptable to existing buildings, and require ongoing opera-
tions and maintenance to achieve their full potential. Besides being
expensive, the positive effects of building improvements can be
negated by profligate personal energy use. Despite advances in
energy efficient building practices (i.e., LEED Green Building Rating
SystemTM [4]) and the proliferation of energy efficient appliances,
the intensity of electrical use actually continues to increase [5]. It
has even been demonstrated that a “take-back” effect exists where
energy use tends to increase after conventional efficiency measures
are implemented [6].

2. Background

There is tremendous potential for reducing greenhouse gas
emissions by motivating energy efficient behavior. One study
found a 5-to-1 variation in energy use across identical build-
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ings and attributed the difference in consumption to behavior [7].
Another reviewed electricity shortages from around the world and
reported 4–20% short-term energy-saving behavior changes from
building occupants when appropriate marketing approaches were
aggressively employed [8]. Studies in commercial [9] and resi-
dential buildings [6,10–12] report energy savings resulting from
behavior change can even exceed those associated with more con-
ventional energy conservation measures (i.e., improved boilers,
added insulation). The impact that changes in personal behavior
can have on energy use in buildings makes determining the most
effective ways of motivating energy-saving practices a high prior-
ity.

Researchers have recently begun exploring how sharing energy
use information with building residents can increase energy effi-
ciency. This is particularly important when there is no financial
incentive for participants to conserve, as is often the case in
dormitories as well as institutional, hospitality, and many com-
mercial buildings. Petersen et al. [12] investigated how providing
near real-time energy use information to dormitory occupants
would affect consumption. The results from this study were
encouraging; the 16 buildings whose residents received weekly
updated data reduced their total consumption by 31% over the
2-week study period while the 2 buildings whose occupants
had access to real-time data showed a 55% reduction over the
2-week period. Based on these two figures, Petersen and col-
leagues concluded that real-time data on electricity utilization
is more effective than weekly consumption reports in allowing
building occupants to adapt and learn how to be more energy
efficient.

Another recent study on resource use demonstrated that hotel
guests reuse their towels more frequently when informed that 75%
of other guests in the hotel have also reused their towels [13]. Inci-
dence of towel reuse was even higher among guests who were
told that 75% of former guests in their particular room reused
their towels. Subjects who were given messages not associated
with the hotel or other guests reused their towels less than those
who received hotel-specific or room-specific messages. This study
showed that information contextualized by the invented statis-
tic (the 75% figure was arbitrarily selected by the researchers)
had a significant impact on environmental conservation prac-
tices.

From the findings of the hotel towel study [13], it is evi-
dent that social pressure can be leveraged to induce conservation
behavior. Staats et al. [10] investigated how awareness of peer
behavior as well as group discussion and feedback can induce
pro-environmental behaviors that reduce waste created and gas,
water and electricity used. However, the Staats et al. study did
not compare the difference in improvement between households
who received socially contextualized electricity usage feedback and
did not provide participants with a reference point to contextual-
ize their behavior other than previous consumption. The question
then is how the awareness of behaviors of others can impact
energy conservation behaviors among individuals where directly
measured information (the data in [10] are survey-based) about
social system performance is shared with building occupants. The
Petersen et al. [12] energy monitoring experiment had an element
of social pressure in that students were viewing the consumption
of other dormitories and may have felt they were disappointing
other building occupants in the competition if they did not con-
serve. However, it is difficult to imagine strong social accountability
when the vast majority of consumption occurs in private rooms and
the study did not have room-level energy use monitoring. Even
if a resident was inspired to use less energy in order to support
his or her building in the competition, this improvement would
be unlikely to be discernable within the performance of an entire
building.

3. Methodology

3.1. Study design and hypotheses

To examine how contextualizing personal electricity use infor-
mation may impact electricity use behavior within a residential
building, we instrumented 83 of the 89 rooms in a 6-floor dormi-
tory building in New York City on the Columbia University campus.
The dormitory is occupied by Columbia University undergradu-
ate juniors and seniors. These students leave the dormitory to
attend classes intermittently Monday through Thursday 9 a.m. to
10 p.m. with a small number of classes also taking place on Fri-
days. Therefore, the students are generally in and out of their
rooms throughout the week. Of the 89 rooms, 77 are doubles
(two-person suites). Doubles and singles both have kitchens and
private bathrooms. The size of doubles ranges from 18.0 to 44.6 m2

while singles are between 15.9 and 17.2 m2. Roughly 40% of the
rooms have a southern street-side exposure while the rest ben-
efit from natural light from windows that face a large central
courtyard. Electrical loads in the rooms vary, but typically include
computers, entertainment equipment (televisions and stereos),
lighting, a small refrigerator/freezer, and an electric stove and
oven.

We were interested in examining how response varies if res-
idents only review personal electricity utilization information as
opposed to receiving information on average occupant utilization
or the utilization of an occupant’s peer network to contextual-
ize their personal utilization. The central research question of this
investigation is whether personal electricity use information, as
opposed to floor or building level (as in Petersen et al. [12]), moti-
vates electricity-saving behavior. Furthermore, we were interested
in how the contextualization of this information with real infor-
mation on utilization by others, as opposed to arbitrarily defined
contextualized information (as in Goldstein et al. [13]), affected any
changes in electricity use.

To examine these questions, we formulated the following study
groups based on the conditioning of each group:

• Study Group A—Able to view individual past vs. individual present
electricity utilization.

• Study Group B—Able to view individual past vs. individual present
electricity utilization as well as individual vs. average personal
electricity utilization of all occupants in instrumented suites in
the building.

• Study Group C—Able to view individual past vs. individual present
electricity utilization, individual vs. average personal electricity
utilization of all occupants in instrumented suites in the build-
ing, and individual vs. that individual’s peer network electricity
utilization.

• Control Group—Unable to view electricity utilization information.

Based on these study groups, we posed the following three
hypotheses on the relative response of each group to electricity
consumption information:

Hypothesis 1. All three study groups will exhibit greater electric-
ity use reduction than the control group.

Hypothesis 2. If building occupants are exposed to personal elec-
tricity use data contextualized by the building average (Study
Group B) then they will reduce their electricity usage more than
occupants exposed only to their own personal electricity use data
(Study Group A).

Hypothesis 3. If building occupants are exposed to personal elec-
tricity use data contextualized by peer network as well as the
building average consumption (Study Group C) then they will
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reduce their electricity usage more than; (i) occupants exposed to
personal electricity use data contextualized only by the building
average (Study Group B) or (ii) occupants exposed only to their
own personal electricity use data (Study Group A).

3.2. Recruitment

Recruitment posters were posted on every floor of the build-
ing as well as in the elevator approximately 1 month prior to the
beginning of the study period in order to raise awareness of the
study and recruit participants. The posters were checked every
week to make sure they were not removed or damaged. The empha-
sis of the poster was that participants would get the opportunity
to view their electricity consumption and possibly the electricity
consumption of their friends. No attempt was made to describe
the potential environmental benefits associated with saving elec-
tricity. The posters advertised the opportunity to win an Energy
Star high definition television in a raffle for participating in the
study. The television was not an incentive for energy use reduction
as it was specifically announced that it would be given to a par-
ticipant selected at random. This differs from Petersen et al. [12],
who offered a prize for the largest reduction, as we were interested
in isolating the specific influence of the contextualized informa-
tion on electricity conservation performance as much as possible.
Additionally, two recruitment emails were sent to every resident in
the building. The recruitment effort was also supplemented by an
in-person recruitment process. Research assistants set up a recruit-
ment table in the building lobby. This effort took place 2 weeks
prior to the study start date and again 1 week in advance of the
study.

Building occupants who consented to participate in the study
completed a survey on their peer network in the building. Only one
person in each double suite was allowed to participate in the study
to avoid having some suites with two people in the study and others
with only a single participant. This was an important issue because
the maximum granularity possible for electricity monitoring was at
the level of individual suites. In the initial survey, participants were
asked to identify occupants in the building with which they were
friends. Of the 37 participants eight lived in single rooms without
a roommate, while the remainder had a single roommate. We uti-
lized the responses to this survey to identify the building occupant
networks. If a peer nomination by the surveyed building occupant
was reciprocated, then the building occupant dyad was consid-
ered to be part of the same peer network. Of the 37 participants 9
only received their own electricity use (Study Group A), 9 received
their own electricity use as well as the building average electricity
use (Study Group B), and 19 received their own electricity use, the
building average use, and the electricity utilization of those individ-
uals in their building occupant peer network (Study Group C). The
reason a comparatively larger number of individuals were included
in Study Group C was to accommodate peer networks of up to three
building occupants.

Electric current data were also logged for 46 suites not partic-
ipating in the study which served as the control group. Although
data from non-participants could have been affected by general
awareness of the study due to the recruiting process, as well as pos-
sible influence from participants in the study, it is still a valuable
way of accounting for overall building trends in order to focus on
changes in behavior deriving from awareness of personal and con-
textualized electricity consumption information. A control group
was important in our study to ensure that performance due to
electricity use information sharing is not skewed by cross-cutting
external pressures on occupant consumption. For example, during
the three hottest days between April 1st and May 7th (April 26th,
27th and 28th had an average daily high temperature of 31 ◦C) the
building, which does not have air conditioning, saw a statistically

significant 30% jump in average room consumption relative to the
average of every other day in that period.

3.3. Monitoring

Onset Computing HOBO U30 Data loggers connected to 0–20 A
Continental Control Systems current transducers monitored elec-
tric current for each suite in the study every 5 min. Six data loggers
were installed in the basement of the building on the suite electrical
subpanels, each reporting electric current usage for approximately
15 suites. This building was selected for the study because each
suite also had an existing electrical meter. Data from the existing
meters was used at the beginning of the study to calibrate the cur-
rent transducer to take into account typical voltage fluctuations and
power factor issues. 77 of the 89 suites in the building were dou-
bles. For these suites, half of the power draw was assigned to each
roommate when producing the personal electricity consumption
reports as well as when conducting the data analysis.

3.4. Study procedure

The study period began on April 1, 2009. Participants were
informed upon consenting to participate in the study that their
electricity use reports would include data starting on this date. On
the morning of April 10th emails were sent to Study Groups A, B, and
C explaining how to access their electricity consumption reports
posted on a secure, password-protected website (reports were
not available until this day). In addition to receiving instructions
on how to access their electricity consumption reports, partici-
pants from Study Groups B and C were told the percent difference
between their average power draw over the previous 7 days and
the average building occupant power draw over the same period.
Participants in Study Group C were also told the percent difference
between their average power draw over the previous 7 days and
that of their occupant peer network over the same period. Notifica-
tion emails with a link to the site were also sent on the evenings of
the 16th and 23rd of April and included the same percent difference
summary information previously mentioned.

Fig. 1 contains an example of an electricity consumption profile
report provided to a participant in Study Group C. The graph on
the top left of the profile shows average daily power draw for the
previous 7 days. The color of each bar depends on the difference
between the peer network average and the individual. A red line
would indicate >20% above the peer network average, a yellow line
would indicate within 20% of the peer network average, and a green
line would correspond to >20% below the peer network average (For
interpretation of the references to color in this sentence, the reader
is referred to the web version of the article.). The average building
occupant power draw is also included on this graph (black line).
The graph at the top right of the consumption profile shows aver-
age power draw for each day from the beginning of the study and
was designed to allow Study Group C participants to view their per-
formance over time relative to the building average and their peer
network average. The lower graph indicates instantaneous current
measurements over the course of the previous day. This last graph
was provided so that participants could better understand their
own electricity utilization patterns and thus identify times of the
day when they tended to use more or less electricity. The reports
for participants in Study Groups A and B differ only in the content of
the top two graphs and a general explanatory statement just below
the title of the report.

3.5. Data analysis

To compare the electricity consumption between the study
groups and the control group, we utilized the following equation to
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Fig. 1. Example electricity consumption profile for Study Group C.

identify the percent difference between the average power draw of
an individual and the average power draw of non-participants on
a given day.

D = (PS/NO) − PC

PC
× 100 (1)

where

D = percent difference between daily average power draw of an
individual and the average power draw of the control group;
PS = average daily power draw for a given suite;
NO = number of occupants in the particular suite (1 or 2);
PC = average daily power draw of control group.
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Table 1
Overall performance of all participants during study period relative to pre-study performance.

Comparing 95% confidence interval p

Upper bound Lower bound

DPbefore mean = −14 to DPduring mean = −20 13 −1 0.1
DPbefore mean = −14 to DP2weeks mean = −26 20 5 0.001*

DPbefore mean = −14 to DPlastweek mean = −10 6 −15 0.4

* Statistically significant (p < 0.05).

Comparisons between D-values for different days and different
groups were accomplished using the Welch Two Sample t-test.
Statistical significance for all tests was assessed at p < 0.05. In
assessing behavioral responses following exposure to electricity
consumption profiles we chose to focus on the 3 days follow-
ing the day a notification email was sent. The upper limit on the
number of days we could examine to assess behavioral response
following a notification was 6 days since the sample would then
begin to incorporate response to the following email notification.
By utilizing 3 days of data instead of 1 or 2 days after noti-
fication emails were sent we could accommodate the fact that
some individuals would view and respond to the electricity con-
sumption profile with an immediate behavior change while others
may have viewed the email a day later or delayed their behav-
ioral response to the email by a day or both. Additionally, by
utilizing a 3-day period we were able to examine a period that
included both weekends and weekdays during which participants
could apply conservational techniques over different kinds of daily
schedules.

4. Results

Table 1 contains electricity utilization percent differences of all
participants in all study groups compared to the control group. In
all tables, the second letter denotes the study group (A, B, or C)
or whether the analysis includes all participants (P). The subscript
indicates the time period (before, during, 2weeks, lastweek or 3DP,
described below) or the particular email communication to which
we are measuring a response pattern (1, 2 or 3). For example, DC1
stands for the percent difference between the daily consumption
of members of Study Group C and the average of the control group

over the 3 days following the first notification email. Other time
periods are denoted by the following subscripts:

• before = subset of D-values for a given group from the 1st day of
the study (April 1) until the day participants were sent the first
email (April 10);

• during = time period after the first email during the study (April
11–30);

• 2weeks = time period from April 11 to 23, selected for reasons
described below;

• lastweek = time period from April 24 to 30;
• 3DP = the 3-day time period leading up to the distribution of an

email.

Overall, participants showed the greatest improvement in elec-
tricity utilization when compared to the control group over the
first 2 weeks of the study (a statistically significant 26% difference).
However, in the third week we observed that participants were only
10% below the non-participating control group in the last week
of the study. Considering that average daily power draw for par-
ticipants was 14% below non-participants before the first email
notification was distributed, the participants were actually per-
forming worse than before the study. These results are contained
in Table 1.

Examination of survey data and analysis of the all participants’
performance revealed that participants tended to view their elec-
tricity consumption profiles only when they were notified that
profiles were available. Only 2 of the 17 survey respondents indi-
cated they checked their electricity consumption profiles more
than once a week in the first 2 weeks after the first email noti-
fication and the average number of visits to the site with the

Fig. 2. Average percent difference in electricity use between study groups and control group.
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Table 2
Responses to notification emails relative to pre-study performance for all
participants.

Comparing 95% confidence interval p

Upper
bound

Lower
bound

DPbefore mean = −14 to DP1 mean = −30 26 5 0.003*

DPbefore
a mean = −13 to DP2 mean = −45 40 21 1E−9*

DPbefore mean = −14 to DP3 mean = −12 −18 13 0.8

* Statistically significant (p < 0.05).
a Subset does not include data during given period from suites for which no data

was logged on the 18th and 19th of April (there were technical issues for some rooms
during the 3 days after second email) and thus has a different mean from the same
subsets used in the 1st email comparisons.

electricity consumption profiles per week over this period was
0.97 despite the fact that the profiles were updated daily and
always available. Fig. 2 graphs the percent difference for each
study group compared to the control group over time. The date
that email notifications were distributed are indicated with solid
black data points (April 10th, April 16th and April 23rd). The elec-
tricity utilization comparisons for the study groups in the graph
exhibit a response pattern that coincides with the notification
emails in the 2 weeks where overall electricity conservation was
significant.

Examining the performance in the 3-day periods after email
notifications more closely we observed that the first two notifi-
cation emails produced significant reductions in all participants
with their consumption falling to 30% below non-participants
after the first notification email was distributed and 45% below
non-participants after the second notification email representing
improvements relative to before period D-values of 16 and 31%,
respectively (Table 2). The third week did not result in any signifi-
cant reductions.

Given that survey and performance data indicate exposure to
electricity use profiles occurred principally after the first two email
notifications and overall participants did not show a behavioral

Table 3
Responses to notification emails relative to pre-study performance for each study
group.

Comparing 95% confidence interval p

Upper
bound

Lower
bound

DAbefore mean = −14 to DA1 mean = −30 37 −6 0.2
DBbefore mean = −16 to DB1 mean = −22 30 −19 0.7
DCbefore mean = −13 to DC1 mean = −34 34 7 0.004*

DAbefore
a mean = −15 to DA2 mean = −28 36 −21 0.6

DBbefore
a mean = −38 to DB2 mean = −62 35 6 0.007*

DCbefore
a mean = −17 to DC2 mean = −45 26 4 0.008*

* Statistically significant (p < 0.05).
a Subset does not include data during given period from suites for which no data

was logged on the 18th and 19th of April (there were technical issues for some rooms
during the 3 days after second email) and thus has a different mean from the same
subsets used in the 1st email comparisons.

Table 4
Relapses after significant improvements in performance following notification
emails relative to pre-study performance.

Comparing 95% confidence interval p

Upper
bound

Lower
bound

DCbefore mean = −13 to DC23DP mean = −17 23 −14 0.7
DCbefore mean = −13 to DC33DP mean = −20 24 −10 0.4
DBbefore mean = −16 to DB33DP mean = −12 22 −30 0.7

response to the third email our comparison of the performance
of the three groups relative to the control group focused on the
response to the first two notification emails or, more accurately,
first notification of availability of electricity use profiles and a
reminder of such availability a week later. Table 3 contains the
results of each study group compared to the control group after
each of the first two email notifications. Examining the study groups
and time periods separately revealed that only Study Group C had
a statistically significant reduction in electricity use relative to the
Control Group over the course of the 3 days following initial access
to electricity use profiles (see DCbefore vs. DC1 in Table 3). The aver-
age power draw for Study Group C the 3 days after the first email
was 34% below the Control Group, or 20% less than during the before
period.

The second electricity consumption notification email elicited
another statistically significant response from Study Group C in
which the average power draw dropped to 45% less than the Con-
trol Group, or 28% less than during the before period. Study Group
B also showed a statistically significant change in behavior after
the second email notification falling to an average D-value 24% less
than during the before period. It should be noted that data for some
of the suites is missing due to technical problems with the wire-
less router used to transmit the data for the 3 days after the second
email. However, these suites were also eliminated from other sets
used in comparison in order to generate reliable p-values. In this
way, results were not biased by having individuals that may have
drawn significantly more or less power than average included in
the before period then cut out in sets of D-values after the second
email notification. Group A did not show a statistically significant
change in consumption after either of the first two notification
emails.

In order to assess how these improvements after email noti-
fications were maintained the days after 3-day periods following
an email notification but before the next email were compared
to the before study period. Just as a 3-day period was used to
assess response after an email, a 3-day period after the response
but before the next email was used to examine how significant
reductions in electricity use were maintained. Table 4 includes
results demonstrating how conservation behavior relapses by com-
paring before period D-values for a given group to those of the
3-day period before the next email, but after a significant improve-
ment. Examining the period in the 3 days prior (3DP) to the
second and third email we observe that for each instance of a
statistically significant response after an email (Group C after
emails 1 and 2, Group B after email 2) the statistically signifi-
cant improvement relapses and levels of consumption return to
approximately those of the before period (Table 4). For example,
the fact that Group C is only 17% below non-participants in the 3
days leading up to the second email is not a statistically signifi-
cant difference relative to the pre-study utilization for the group
(DCbefore = 13%). A D-value of −20% in the 3 days leading up to
the third email for Group C is also not statistically significant dif-
ferent compared to pre-study consumption. Similarly, after the
instance where Group B shows a statistically significant reduc-
tion in power draw (the 3 days after the second email or DB2)
its average power draw goes back up to only 12% less than non-
participants which is actually worse than the −16% D-value in the
before period.

In summary, comparisons between the before period perfor-
mance and the 3 days after each of the first two email notifications
demonstrate that Group C exhibited the strongest response while
comparisons between the before period and the 3DP demonstrate
that the two groups (B and C) that showed significant improvement
after email notifications reverted to electricity utilization statisti-
cally indistinct from the before period 3 days after the first two
email notifications.
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5. Discussion

The survey data regarding visits to the web site where per-
sonal electricity use profiles were made available is in contrast
to Petersen et al. [12] findings that building occupants will take
advantage of electricity use information without prompting. They
reported an average of 4.8 visits per week among residents who
lived in the two buildings that received real-time energy use data
and an average of 2.5 visits per week among residents of the other
16 buildings in their study that received only weekly updated
energy use data. The participants in our study accessed energy use
data only 0.97 times per week in the first 2 weeks after access was
made possible. This difference may be a result of the fact that par-
ticipants in the Petersen et al. study were competing for a prize, or
possibly that they were provided with educational material on the
environmental impact of their conservation.

Our participants only accessed their electricity use profiles
about once per week and the trends in Fig. 2 suggest that this
occurred when email notifications were distributed. Therefore, our
discussion of consumption trends and analyses of results largely
takes the form of a perturbation-response analysis even though
exact access times for each participant were not known. Ideally,
specific information about when consumption profiles were vis-
ited would have been stored by the website with each participant’s
electricity use profile to support the observation that our study
participants only checked their electricity use when prompted.

By comparing responses to the first and second notification
emails we can begin to assess the impact that contextualizing
energy use information had on behavior. Study Group A showed
no significant reduction in electricity use following either of the
first two notifications. This suggests that merely sharing electricity
use information is not sufficient to induce a consistent electric-
ity conservation response and does not allow the rejection of the
null hypothesis for Hypothesis 1. Participants in Group B showed
a statistically significant response after only the second notifica-
tion, 24% less than before study period. This suggests some promise
for including building-level information to contextualize personal
electricity consumption but does not provide strong support to
reject the null hypothesis for Hypothesis 2. Further research should
investigate the impact of contextualizing electricity consumption
using values that represent an impersonal but physically proximal
social system electricity utilization average. Study Group C showed
statistically significant improvement relative to the before period
after each of the first two email notifications. The fact that these
reductions were also 20 and 28% less than the average D-values
from the before period (respectively) while Study Group B only saw
a significant reduction after the second email (still 4% less than
that of Group C) and Group A did not show significant improve-
ment after either of the first two emails provides evidence against
the null hypothesis of Hypothesis 3. The larger sample size of Study
Group C (19 vs. 9 for each of the other groups) also decreases the
size of the confidence bounds for this group. These results empha-
size the value of integrating electricity use data from peer networks
in future similar efforts to induce collective behavioral responses
to reduce electricity consumption.

Conspicuously, the third email notification had no significant
effect on behavior (Table 2). Indeed, in terms of participants over-
all, the lastweek period of the study was statistically similar to the
before period (Table 1). This lack of response can be explained by the
fact that the study was completed in a college dormitory and the
last week of the study overlaps with end-of-semester due dates
of final papers and projects as well as with preparation for final
exams. It is likely then that consciousness of electricity consump-
tion eroded under end-of-semester stress. One participant in the
final survey even suggested that the study be completed earlier in
the semester when “people aren’t stressed with finals and papers.”

Future researchers may opt to examine more closely the typology
and relative impact of external social system pressures on inducing
electricity conservation behaviors.

From our survey data we learned that the study did not appear
to become a topic of conversation within the building. The relapses
in consumption we observed may have been symptomatic of the
fact electricity conservation practices did not enter into the social
discourse among the building occupant networks. Of the 17 sur-
veys submitted, only one participant indicated that they talked to
someone else besides their roommate about electricity conserva-
tion practices. Two others shared tips on how to save electricity
with their roommates. This suggests that, although participants
in Study Group C may have felt social pressure to conserve, the
study did not bring electricity use into the realm of social discourse.
Conducting this kind of study in a setting where participants are
more likely to interact (such as in the competitive environment
in Peterson et al. [12]) would perhaps increase the discourse on
energy efficiency and be more productive for testing the capacity
for social networks to influence behavior. Conducting the investi-
gation over a longer period may also produce similar results. Future
researchers should consider research designs that include mea-
sures to introduce and measure discussion of energy conservation
practices across building occupant social systems.

It is important to list some of the major limitations of this inves-
tigation. The small sample sizes coupled with the fact that visits to
the energy use profiles online were not tracked were the principal
limitations. However, survey data showed that participants vis-
ited electricity consumption profiles essentially once per week and
that no study group visited significantly more than any other. This
suggests that no study group was populated with a more energy
conservation interested group of participants. Still, larger groups,
even at the expense of the size of the control group, are warranted
in order to reduce the probability of initial group bias. Another
limitation was the short duration of the study as well as the coin-
cidence of the final exam period in the third week of monitoring. A
longer period of monitoring would allow us to separate short-term
and longer term sustainability issues. Decades of social marketing
research have made it clear that the way that information is pre-
sented to an individual has a strong impact on the effect of that
information. Further research is needed to ascertain whether pro-
viding detailed information about the impact of electricity use may
provide an additional incentive for conservation. The use of kiosks
in the lobby of the building or other public reminders of the study
(as in [12]) would likely bias the control group, but may enhance
the sustainability of energy savings by reminding participants of
the monitoring on a more frequent basis. Further exploration of
this issue is warranted. One of the benefits of conducting this study
in a large dormitory, especially one that allows calibration of the
current sensors, is that the group of occupants is relatively homoge-
nous and changes every year. This will allow us to conduct academic
year-long investigations in the future as well as avoid issues with
subject fatigue that can occur with this kind of research.

6. Conclusion

This study demonstrated that giving building occupants infor-
mation that enables them to compare their electricity use to others
can result in a more reliable improvement in electricity utilization
than simply providing the raw values of average daily power draw
to individuals. Future efforts to understand and induce electricity
conservation in buildings should consider incorporating building
level and/or peer network level utilization information sharing
among building occupants. Leveraging peer networks to encour-
age electricity conservation has the potential to produce more
consistent electricity conservation results than allowing residents
only to view their own electricity utilization. In order to consis-
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tently reduce electricity consumption people may need benchmark
information to contextualize their conservation efforts. A very
important finding of this study is the response–relapse behavioral
pattern observed. In every instance that a group showed significant
improvement after receipt of an electricity consumption profile,
3 days later behavior would essentially relapse to pre-study uti-
lization levels. Investigating electricity conservation performance
following specific communications rather than only examining
total electricity savings over the study period enabled us to identify
this response–relapse pattern. We need further research to better
understand patterns of responses and relapses in behavior. More-
over, we need research that clarifies the impact of external factors
on energy conservation such as the lack of response we observed
in the final week of the study. Such research would require more
accurate information about when electricity consumption informa-
tion is viewed by participants and should be examined over longer
time periods than this or previous studies. To meet the ambitious
greenhouse gas emissions goals currently being set in countries
around the world, we need to improve our understanding of how
to achieve sustained electricity conservation in buildings which are
responsible for a substantial proportion of such emissions. A more
thorough understanding of response–relapse tendencies and how
to mitigate relapses in electricity conservation may be critical to
achieving sustained electricity conservation in buildings.
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