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This paper analyzes the results of providing smart meters and ap-
propriate feedback on electricity consumption in a pilot study in-
volving around 1 000 households in Latvia. The findings from our
study have shown that smart meter roll-out and provision of appro-
priate feedback information can provide significant energy savings
for household customers. In comparison with the control group
the average consumption of the target group fell by 19% year by
year. Additionally, there was identified in the consumption group
0-399 kWh per month that feedback enabled by smart meters mo-
tivated to consume less electricity those customers who recognize
options how to change their energy consumption behavior. It was
also identified that customer willingness to receive additional in-
formation does not necessarily correspond with later actions to
reduce consumption. This could be related to actual or desired be-
havior that together with feedback induced motivation results into
energy saving actions.
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INTRODUCTION

of the population. It is also the main factor in
its impact on the environment. The European

Energy sector is an important factor influencing  Union (EU) has developed a climate and energy
the quality of live and economic prosperity of a  package which aims to ensure that the EU meets

nation. Energy consumption is not only

the im-  its ambitious climate and energy targets for 2020.

portant indicator of the socioeconomic status  These are known as the “20-20-20” targets,
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which comprise three main objectives that have
to be reached by 2020. Those are 20% reduction
in EU greenhouse gas emissions from 1990 levels,
raising the share of EU energy consumption pro-
duced from renewable resources to 20% and a
20% improvement in the EU’s energy efficiency.
The electricity directive promotes a target for the
implementation of intelligent metering systems
by 2020, where costs and benefits of the roll-out
of smart meters are assessed positively. Addition-
ally, the energy efficiency directive has set the
binding target to save primary energy resources
annually by 1.5%. These initiatives have high-
lighted scientific and policy debates about factors
influencing success of smart meter roll-outs and
energy efficiency improvements.

Feedback programs

The role of feedback is to make energy consump-
tion visible, thus, creating the knowledge of re-
sidential consumers about how much energy is
consumed and how much they actually pay for
energy. There are a number of pilot projects and
research work exploring potential energy savings
by providing better information and feedback on
consumption to households. The feedback about
usage enables consumers to reduce their electri-
city demand through conservation activities that
is through changing behavior or making ener-

gy-efficiency investments in lighting or house-
hold appliances.

Feedback effect was demonstrated in a large
scale natural experiment that has been carried
out in Northern Ireland after the installation of
smart meters in 2002. It can be safely assumed
that those who have the possibility to monitor
their consumption through the installed feed-
back displays will do so as electricity is pre-
paid in the region. Quite pronounced decrease
in electricity consumption was observed since
the installation of the smart metering system
(Fig. 1).

There is a number of smart metering pilots
carried out over last decades in order to study
feedback effects and behavioral factors influenc-
ing outcomes. The review of pilots carried out
by Darby (2006) suggests that the norm for sav-
ings from direct feedback, that is an immediate
feedback from the meter or an associated dis-
play monitor, is in a range from 5-15%. There
is also an indication that high energy consumers
may respond more to the direct feedback than
low users [2]. Indirect feedback is processed in
some way before reaching the energy user that
is normally either via billing or web service so-
lutions. Savings in this case have ranged from
0-10%, but they vary according to the quality
of information provided. Historic feedback that
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Fig. 1. Electricity consumption: average for prepayment (treatment) and
control households (not adjusted for household characteristics) by year [1]
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provides comparison with previous recorded
periods of consumption is reported to be more
effective than comparing with other similar
households, or with a target figure [2]. Feedback
study carried out by Ehrhardt-Martinez et al.
(2010) of 57 initiatives in general supports these
findings; however, it shows average household
energy savings of roughly 4 to 12% that is a
slightly tighter range. For direct feedback types
this study reports average household electricity
savings of 5.5% for enhanced billing, 6.8% for
estimated feedback and 11.0% for daily / weekly
feedback. For direct feedback types, Ehrhardt-
Martinez et al. (2010) state average savings of
8.6% for aggregated real-time information on
electricity usage, and 13.7% if such feedback is
provided at the level of individual appliances [3].
Vaasa ETT’s report involved collecting and com-
paring about 100 pilots. In general, it has shown
lower level feedback effect. In comparison with
other feedback channels, in-house displays re-
sulted in the highest energy savings 8.7%. The
remaining channels for feedback produced al-
most equal consumption reduction levels. These
average pilot results for detailed invoices are 6%
but for webpage feedback 5.1% [4].

Factors influencing feedback reaction

The existing studies suggest that most of the
energy savings achieved through feedback pro-
grams result from changes in behaviors but not
investments. At the same time people who invest
tend to save the most energy [3]. Therefore, it is
important to identify factors influencing custo-
mer behavior and consequently energy savings.
There is a number of studies that analyzed various
factors influencing customer reaction to feedback
enabled by smart meters.

So, economic and environmental effects of
the implementation of water and electricity
smart metering systems in Brazil were studied by
Lima et al. (2012) [5]. It concludes that the suc-
cess of investment depends on the commitment
of customers and a change in the perception of
the inherent value of the electricity. At the same
time making excessive information available for
consumers is ineffective.

Anda M., Temmen J. (2013) explain how a re-
duction in peak demand and overall energy con-
sumption can be achieved by extensive change

to advanced metering systems or smart meters
combined with community-based social market-
ing in urban environment. In addition to provid-
ing of in-house displays, authors attempted to
shift network consumption peaks by coaching
of the participants, advising them to, for exam-
ple, use a washing machine only when it is full
and after 11 PM. Their main aim is to include all
energy market participants (producers, suppliers,
consumers) in order to achieve the optimal ope-
ration of the smart grid and full usage of its bene-
ficial potential for all participants [6].

The effect of smart energy meters on house-
hold energy consumption for heating was addres-
sed by Chris Ivanov. The EnergyWise Smart Me-
ter Pilot project involved 1 000 participants from
the suburban city of Andover in USA. Meters that
captured energy use every 15 minutes were in-
stalled for all participants, 125 treatment homes
were equipped with programmable thermostats
and in-home Trilliant Networks display devices.
Display devices showed not only current energy
consumption and its cost, but also day’s condi-
tions and forecast of when there will be peak con-
sumption. There were also “red alert” days when
the company turned up air conditioner setting
by 3 °F without residents prior knowledge as an
experiment. Daily changes in consumption were
assessed. Study indicates that peak energy reduc-
tion is around 16% with enabling technologies
like smart thermostats. The study showed that
direct feedback coupled with appropriate custo-
mer information could achieve very significant
savings. However, this work concentrates only on
peak demand and does not offer any data about
the changes of energy consumption in the long
term [7].

A behavioral reaction of customers to direct
feedback was analyzed by Oltra H. et al. [8] in a
pilot where in-house displays were used. Results
indicate that saving might be moderated by the
level of user’s engagement with the display, pre-
ceded by user’s motivation to save energy, prior
attitudes and, importantly, the level of involve-
ment generated by the intervention. The study
proved that collective involvement and education
can significantly contribute to change of behavior
and consequently feedback results [8].

Additionally, it is suggested that energy sav-
ings are likely to vary by income level such that
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higher income households are more likely to pur-
chase new energy eflicient appliances and devices
while lower income households are more likely to
engage in energy saving behavior or change their
energy usage habits and routines [3]. However,
there are reports that have not found any positive
correlation to income but reports dependency on
consumption level. For example, the field trial in
Austria did not find this correlation. However,
it showed that for households in the 30th to the
70th percentile of electricity consumption there
was a statistically significant feedback effect on
electricity consumption but for percentiles below
or above this range feedback appeared to have no
effect. The trial reports savings of around 4.5% for
the average household [9].

There is a discussion whether a program will
continue to have an impact on consumer behavior
also after it ends. In order to better understand
this Vaasa ETT’s report pilots were compared ac-
cording to their length. The results showed that,
with the exception of the time-of-use pilot sam-
ples, longer pilots have similar or higher results
than shorter ones [4]. This effect is shown also in
an analysis of residential electricity consumption
in Northern Ireland. The analysis of few years
around the introduction of the advanced meter-
ing system shows that the feedback effect is
reported at 10-13% reduction in electricity usa-
ge. However, taking into account the entire set
of data for the period of 1990 to 2009, the paper
reports stronger effect up to about 17 to 18% of
electricity usage savings [1].

Smart meters are expected to play a major
role in future development of energy supply sys-
tems. Therefore, it is important to understand
how they will impact low level consumers. The
study by Darby S. [10] concludes that smart me-
ters have the potential to alleviate fuel poverty,
primarily through provision of better feedback
to assist with energy management, and through
simplifying and encouraging prepayment and
supplier switching [10]. Based on these findings
there could be important to reassess factors
influencing feedback also of lower end consump-
tion customers because usually it is assumed that
there is a little benefit for smart meter rollout in
this category.

The wide range of effects of reported feedback
results could be explained by different evaluation

methodologies ex-ante versus ex-post evalua-
tion, definition of target and control groups, by
different duration of pilots that involve long-run
versus short run-effects. Additionally, there are
a number of factors, such as the distribution of
household consumption, weather conditions,
local energy usage habits and appliances’ stock,
feedback content in its relevance within a parti-
cular market. Therefore, it is important to analyze
feedback effects in the local context that was the
aim of this study.

METHODOLOGY

Pilot group

The design of this study was based on a quanti-
tative design with two research strategies. First,
there is set up a target group of households with
smart meters that are compared to a control
group of households without smart meters in
order to assess the feedback effect in the local
market conditions. Secondly, there is carried out
a survey in order to identify possible factors that
are influencing the feedback effects. The tasks of
the research are to assess the feedback effect in
different household groups based on their con-
sumption and to analyze potential factors iden-
tified in the survey that do have influence on the
feedback effect level.

The participating households for the case
study trial were selected in three steps. In the
first step, an initial list of 20 000 potential par-
ticipants was selected identifying respondents
in the set of consumption groups by the energy
utility from their billing system. For this study,
a questionnaire was designed to collect data for
various potential factors that could correlate to
energy consumption changes due to the pro-
vided feedback information. That includes a
number of appliances used in a household, cus-
tomer’s attitude towards potential reduction of
usage of particular appliances, customer attitude
towards information regarding energy efficien-
cy, demographic factors of a household includ-
ing income level, etc.

Then computer-assisted telephone interviews
were conducted with households randomly as-
signed to a target group and a control group se-
lecting in total 1 000 households. The interviews
comprised questions about household appliances,
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energy usage and socio-demographic character-
istics. The target group participants were asked
for consent to participate in the case study and
install a smart meter. Control group households
received information about the study on energy
consumption; however, they were not informed
about a smart meter pilot. In the third step, there
were smart meters installed for the target group
households and binding participation and ac-
ceptance of a privacy agreement signed. The case
study was started in April 2013 and data are cur-
rently available up to November 2013.

The participants of the target group are receiv-
ing monthly bills based on the actual consump-
tion data. Additionally, there is provided on-line
access to the consumption data based on a 5 min-
ute integration period. This type of feedback was
chosen in order to have the feedback conditions
that would be close to circumstances of the main
roll-out. For the control group no smart electrici-
ty meters were installed and this group was only
observed based on monthly self-reading. This is a
traditional billing method for electricity in Latvia,
whereby customers communicate the readings
from their meter to the energy supplier but an
electricity distribution company is carrying out
annual control checks.

The results in this paper are part of an ongoing
study project and represent one of the attempts to
explore feedback effect on consumption behavior
and factors influencing households’ attitudes.

Data
In order to identify the effect from feedback on
actual consumption for the target group, year
by year consumption changes of the customer
with smart meters were compared with energy
consumption changes in the control group. The
data from the control group is used to exclude
the effect from factors such as changes in weather
conditions, seasonality factors, etc. Electricity
prices for households have not varied during our
study period and there have not been significant
price changes two years before the study. There-
fore, it can be assumed that the identified relative
reduction can be attributed to the effect by instal-
lation of smart meters and provided feedback for
actual consumption.

The households within the target and con-
trol groups were sorted based on the monthly

amount of electricity consumed in the 6 following
subgroups: 0-249, 250-399, 400-699, 700-1499,
1 500-1 899 and more than 1 900 kWh. This sub-
division is chosen to have statistically representa-
tive groups in both subsets - the target group and
the control group.

Relative changes in electricity consumption
for a subgroup of the target and control groups,

E . pgronp (%) are accordingly calculated as

E oy o= (X E2013,- % E2012 )+
1 1 (1)

+Y, E2012, x100%,
1

where E2013, and E2012, represent electricity
consumption of a respondent in the period from
April till November correspondingly in the years
2013 and 2012.

Taking into account that during the case stu-
dy there could be respondents who might have
moved out of premises or for other reasons would
have extreme consumption changes so distorting
results for the whole subgroup, significant out-
lying data identification was carried out. In order
to identify such data the outlier labeling rule was
used [11]. This test was performed for each con-
sumption subgroup separately setting upper and
lower limits for minimal and maximal values as
follows:

Upper limit = Q, + (2.2 x (Q,-Q))), (2)
Lower limit = Q, + (2.2 x (Q,-Q))), (3)

where Q, is a lower quartile and Q, is an upper
quartile of the data in a subgroup but 2.2 is a mul-
tiplication factor.

In total, 41 data from 1 054 data were trim-
med that corresponds to 4%. Most variability
was presented in the control group where data
from 30 respondents were outside limits cal-
culated based on Eq. (1) and Eq. (2). The tar-
get group contained only 2% of data that were
outside those limits that could be explained by
variability of consumption data that are based
on monthly self-reading.

The independent-samples t-test was used
to compare the means of relative consumption
changes between the corresponding subgroups
of the analyzed factors influencing relative con-
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sumption changes as they are two unrelated gro-
ups on the same continuous, dependent variable.

RESULTS

The data from the pilot study show that roll-out
of smart meters can significantly improve energy
efficiency simply by providing feed-back infor-
mation about actual consumption and delivering
a monthly bill based on actual data. However,
energy efficiency gains were significantly different
among different consumption groups as shown in
Fig. 2.

In comparison with the control group the
average consumption of the target group fell by
19% year by year. At the same time there was 2%
reduction for consumers with average monthly
consumption between 250 and 399 kWh per
month but slightly above 20% consumption de-
crease in the range above 1 500 kWh/month.
These electricity savings in percentage terms are
significantly over the range that is reported by
other pilot studies that describe savings in the
range from 5 to 15% depending on the feed-back
type [3, 4].

A possible explanation may be that in this
study customers with a relatively high consump-
tion level were selected well above an average
consumption for the population that is close to
200 kWh per month. At the same time it could
be that income level for high level consumers in
Latvia is considerably lower than for other EU

countries that might explain why in this study
there was not observed reduction of feedback
effect at higher consumption what was reported
by Schleich et al. [9] in the trail carried out in
Austria. Also unexpected results were demons-
trated in the consumption range 250-399 kWh
per month, where almost no feedback effect
was identified. As this is a consumption level
above the average level in Latvia, it could be
assumed that there are on average represented
middle class households that should be more
inclined to adopt efficiency measures, including
investments in more efficient lighting and home
appliances. Additionally, an unexpected result is
the 11% reduction in the monthly consumption
of households within the range 0 to 249 kWh.
Assuming that this consumption range would
partly correspond to low income households
many of whom cannot afford higher efficien-
cy devices, these results would need additional
analysis.

Feedback pilots tend to produce considerably
diverse results. There are identified various fac-
tors that could be generally associated with two
broad categories - the feedback type and the cus-
tomer. Factors related to the user that influence
the effect of feedback on energy saving behavior
may include users’ values, beliefs and norms,
user’s routines, personal capabilities, level of hou-
sehold energy consumption, household backgro-
und and contextual characteristics [12]. An im-
portant factor that could affect customer behavior
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Fig. 2. Relative electricity consumption changes for the target and control groups
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is its belief on how much they could change their
consumption pattern and reduce electricity usage
if they would have such motivation. Therefore, in
the survey respondents were asked to list applian-
ces they have in the household and categorize
them into three types as follows:

1. Appliances that are essential in their house-
hold and cannot be used less;

2. Appliances that could be used less;

3. Appliances that could be almost fully stop-
ped to use.

The results are given in Appendix A. In order
to compare the answers, standard nominal power
was assigned to each appliance and relative pow-
er distribution was calculated for each category
based on the survey results. Users have catego-
rized 79.8% in terms of the nominal power of
appliances as essential and that cannot be used
less. 10.7% gave an answer that it could be used
less, where most quoted were an electric oven, a
dishwasher and an iron. 9.5% were assigned to
the category where usage could be almost fully
stopped and the most quoted were portable elec-
tric heaters and conditioning systems.

In order to assess how these attitudes might
affect consumption behavior, a correlation anal-

ysis was carried out using all respondents from
the target group. There were no correlation iden-
tified that would meet significance test or p-val-
ue to be less than 0.05. Also no correlation for
the whole group was found for such characteris-
tics as income level, prior knowledge of energy
efficiency measures, interest to be engaged in
energy efficiency activities. However, there was
identified that there is a difference in a change
of consumption between respondents that were
identified to have more possibilities to save ener-
gy in comparison to those who have quoted less
or almost no possibilities to save. As shown in
Table 1, there is a statistically significant differ-
ence between the means of consumption reduc-
tion in the consumption range 0-399 kWh per
month.

Those respondents, who before installation
of a smart meter have answered that they could
have potential to use energy less, also during the
pilot study have used 10.8% less but at the same
time other respondents in this group even have
increased their consumption on an average by
1.4%. However, this factor has not been identified
for higher consumption groups. Also it was not
present in the control group that could lead to the

Table 1. Electricity consumption changes between the corresponding periods of 2013 and 2012 subdivided in groups based on respond-
ents’ attitude towards their ability to change usage of their household’s appliances

t-Test for equality of means
for consumption reduction
Equal variances Equal variances
Subgroups Number (r::un,:;_ cr::unn:’;- ! assumed crllot assumed
corﬂ?l‘::glt)i,on partigifpants tion . tion , | Significance | StdError | Significance | Std Error
reduction reduction 2-tailed Difference 2-tailed Difference
kWh % % % %
Target
group
0-399 133 1.4 -10.8 0.043 6.0 0.044 6.0
400-1 499 172 -13.7 -10.5 0.459 3.2 0.459 3.2
Above 1 500 133 -21.1 -24.4 0.530 5.2 0.530 5.2
Control
group
0-399 160 8.1 5.4 0.695 7.0 0.699 7.1
400-1 499 230 -0.3 7.3 0.219 6.2 0.221 6.2
Above 1 500 108 -4.4 1.1 0.456 7.4 0.456 7.4

Consumption reduction was analyzed based on the distribution of respondent’s assessment on a number of appliances that could be used more rarely,
expressing in a relative proportion in terms of the nominal power of all appliances in a household.

?Respondents under the median, i. e. those who stated that they have less appliances that can be used less.

®Respondents above the median, i. e. those who stated that they have more appliances that could be used more rarely.
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Table 2. Electricity consumption changes between the corresponding periods of 2013 and 2012 subdivided in groups based on respond-
ents’attitude towards their willingness to receive information comparing their consumption with other relevant households

Number of t-Test for equality of means
participants Meanof | Mean of for consumption reduction
Subarouns answering on cont?::;n P cont?:Ir‘n P Equal variances Equal variances
grotp J reduction | reduction assumed not assumed
monthly willingness to receive Significance | Std Error | Significance | Std Error
consumption iclfle!)na\:tsi?): G;:'s'p G':l’:p 2-tailed | Difference | 2-tailed | Difference
kWh Yes | No % % % %
Target
group
0-399 51 57 -7.4 -5.1 0.734 6.8 0.728 6.6
Above 400 132 179 -11.8 -20.8 0.009 3.4 0.010 3.5
Control
group
0-399 59 99 18.0 0.2 0.013 7.2 0.031 8.2
Above 400 118 219 0.9 -1.3 0.100 5.0 0.112 52
conclusion that feedback enabled by smart meters CONCLUSIONS

motivated in the consumption group 0-399 kWh
per month to consume less electricity those cus-
tomers who recognize the possibility to change
behavior.

As shown in Table 2, there is a statistically si-
gnificant difference between the means of con-
sumption reduction in the consumption range
above 400 kWh per month in the target group.
Respondents who did not want to receive addi-
tional information that would compare their
usage with other relevant households’ demons-
trated reduction of 20.8%, whereas consumers
with interest to receive such information reduc-
ed consumption by 11.8%. At the same time the
subgroup who did not want this information ans-
wered more positively on questions about their
current energy saving behavior. In comparison
with the group who wanted additional informa-
tion they stated more often that they are switching
off unnecessary lighting, standby appliances, etc.
It could be explained assuming that answer-
ing positively by respondents was related more
to actual or desired behavior that together with
feedback induced motivation results into energy
saving actions. The same phenomenon was iden-
tified in the control group, however, no link with
energy savings behavior was identified there.
Therefore, more analysis to explain the findings is
needed.

The review of literature suggests that the norm
for savings from feedback is in a range from
5-15% and depends on a number of factors such
as feedback type, the distribution of household
consumption, weather conditions, local energy
usage habits and appliances’ stock, feedback con-
tent and its relevance within a particular market.
Therefore, it is important to analyze feedback
effects in a local context.

The findings from our study have shown that
smart meter roll-out and provision of appropri-
ate feedback information can provide significant
energy savings for household customers. In com-
parison with the control group the average con-
sumption of the target group fell by 19% year by
year. At the same time there was 2% reduction
for consumers with average monthly consump-
tion between 250 and 399 kWh per month but
slightly above 20% consumption decrease in the
range above 1 500 kWh/month. These electricity
savings in percentage terms are significantly over
the range that is reported by other pilot studies
that describe savings in the range from 5 to15%
depending on feed-back type; however, it can be
partially due to the fact that the study comprised
a large share of high consumers.

Additionally, there was identified that feed-
back enabled by smart meters motivated in the
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consumption group 0-399 kWh per month to
consume less electricity those customers who
recognize the possibility to change their energy
consumption behavior. Furthermore, it was iden-
tified that customer willingness to receive addi-
tional information does not necessarily corres-
pond with later actions to reduce consumption. It
could be related more to actual or desired beha-
vior that together with feedback induced motiva-
tion results into energy saving actions.
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VEIKSNIU, TURINCIU JTAKOS ENERGIJOS
VARTOJIMO EFEKTYVUMUI BANDOMAJAME
SMART METERING (,JISMANIEJI
SKAITIKLIAI“) PROJEKTE, ANALIZE

Santrauka

Straipsnyje analizuojama 1 000 namy tkiy, kuriems
buvo pateikti iSmanieji skaitikliai ir gautas elek-
tros energijos vartojimo grjztamasis rysys, studijos
Latvijoje rezultatai. Paaiskéjo, kad iSmaniyjy skaitik-
liy naudojimas ir gaunamas griztamasis rysys namy
ukiuose leidzia akivaizdziai sumazinti energijos sa-
naudas. Palyginus su kontroline grupe, vidutinis
energijos suvartojimas tikslinéje grupéje sumazéjo
19 %. Be to, buvo nustatyta vartotojy grupé, per mé-
nesj suvartojanti 0-399 kWh elektros energijos. Juos
i$manieji skaitikliai labiau motyvavo mazinti elek-
tros energijos vartojima kei¢iant jprocius. Taip pat
nustatyta, kad vartotojy noras papildomai gauti in-
formacijos nebiitinai sutampa su energijos vartojimo

veiksmais siekiant sumazinti sanaudas. Tai gali bati
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sietina su faktiniu ar siektinu elgesiu, kuris kartu su
griztamuoju rysiu paveikia energijos tausojimo mo-
tyvacijos rezultatus.

Raktazodziai: elektros energijos suvartojimas, i$-

manieji skaitikliai, namy akiai, griztamasis rysys

Vipuc bapuc, Mns3e Jlaiiane, [Jaruus Brym6epra

AHAJIN3 ®PAKTOPOB, BINAIOIINX HA
OHEPTO9®PEKTMBHOCTD B SMART
METERING (,JHTEJUVIEKTYAJIbHBIE
CYETYMKU“) IMJIOTHOM IPOEKTE

Peswme
JlaHHasi cTaThs MOCBSIEHA pesyIbTaTaM 00paboTKM
[aHHBIX MOTpPe6IeHNA 3MEKTPOSHEPIUN JIA MUIIOT-
HOTI'O IIPO€KTa, B KOTOPOM mpuHuMany ydacrue 1 000
TMAaTBUIICKMX JOMALIHMX X03a1icTB. Ilonmbpsosarenn
9JIEKTPOSHEPIUM B 3TUX XO3ANMCTBAX JIENIATCA Ha JIBE
OCHOBHBIE TPYIIIbL: IOTPEOUTENN C VHTEIIEKTyasIb-
HBIMI cYeTYMKamu 1 6Ge3 Hux. Pe3ymbraTsl mumoT-
HOTO MPOEKTa TTOKA3bIBAIOT CHIDKEHME MOTpebIeHns
971eKTpo3Heprun Ha 19 % pya 500 KIMeHTOB B cUCTe-
Max C MHTENIEKTYabHbIM YIETOM 3IEKTPOIHEPIUIL.
AHanM3 IOKa3bIBaeT, YTO 3HAYMTEIbHOE CHIKEHNe
KOHCTATMPOBAHO M/ HeOOJIBIIOJ IPYIIIBI ¢ IOTPe6-
neHueM snekTposneprun ot 0 go 390 kBT 4 B Meca.
Tem He MeHee, sHepromnorpetneHne CHU3UIOCh U I
607bIINX TOTPebNTEIel ITEKTPOIHeprun. BbIIo Tak-
K€ YCTAaHOBJIEHO, YTO JKe/TaHMe COKOHOMUTD SHEPTUIO
He CBA3aHO C IONOHUTE/IbHOI MH(OpMaLueit, Hory-
YEeHHOJI Oarofaps yCTaHOBKE YMHOJ CUCTEMBI y4éTa
y morpeburesst. 3TO INIIb MOTUBUPYET MOTPEOUTELs
IPUHATD yYacTUe B SHeprocOeperaommx Meponpus-
TUAX.

KiroueBbie cioBa: moTpebeHe 3/IeKTPOSHEPT UM,
VHTEJUIEKTYa/IbHbIe CIeTYMKH, IOMALIHVE XO35CTBA,

obpaTHas CBA3Db
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Appendix A. Survey of households’ appliances and attitude towards their relative necessity

Appliance Power Number Relative necessity
w per HH A | B [
Fridge 900 1.293 98.2% 1.6% 0.2%
Separate freezer 500 0.376 88.0% 5.7% 6.3%
Electric hob 6 500 0.642 92.7% 4.8% 2.6%
Electric oven 2500 0.772 69.1% 21.7% 9.2%
Electric hob with oven together 7 300 0.182 89.2% 8.2% 2.5%
Cooker hood 300 0.928 83.4% 9.5% 7.1%
Dishwasher 2200 0.621 64.7% 17.6% 17.8%
Kettle 2200 1.052 85.8% 7.3% 6.9%
Coffee maker 550 0.392 61.5% 16.0% 22.4%
Toaster 800 0.721 37.0% 27.4% 35.6%
Microwave oven 1000 0.672 54.0% 21.3% 24.8%
Fryer 2 000 0.077 21.9% 16.4% 61.6%
Electric grill 1800 0.068 29.0% 14.5% 56.5%
Electric steam boiler 1800 0.084 38.0% 19.0% 43.0%
Washing machine with a tumble dryer 2300 0.188 94.6% 4.8% 0.6%
Separate washing machine 2200 0.882 97.9% 1.8% 0.3%
Separate tumble dryer 2 300 0.130 80.0% 12.5% 7.5%
Towel dryer 40 0.233 61.1% 16.7% 22.2%
Electric sauna or electric bath 1600 0.142 28.6% 31.0% 40.5%
Portable computer 40 1.283 88.8% 7.6% 3.6%
Desktop computers 115 0.742 80.1% 13.5% 6.4%
Tablet PC 10 0.338 74.2% 14.0% 11.7%
Analogue TV with tube 195 0.496 72.5% 16.0% 11.5%
Plasma TV 220 0.406 79.3% 16.0% 4.7%
LCDTV 150 0.606 76.2% 15.7% 8.1%
LEDTV 62 0.218 77.5% 15.6% 6.9%
DVD player 15 0.656 25.8% 27.0% 47.2%
Home cinema 300 0.283 37.5% 26.3% 36.3%
Speakers, music center 15 0.563 45.1% 26.4% 28.5%
Carpet sweeper 1800 1.127 85.7% 9.3% 5.0%
Hair straightener 1000 1.257 82.6% 11.6% 5.7%
Flat iron 2000 1.095 82.7% 14.6% 2.7%
Shoe dryer rack 80 0.031 42.9% 32.1% 25.0%
Bulk water heater (boiler) 2 000 0.567 92.4% 3.6% 4.0%
Instantaneous water heater (boiler) 12 000 0.078 87.1% 1.4% 11.4%
Humidifier 200 0.107 52.9% 17.2% 29.9%
Ventilation equipment 16 0.472 73.8% 13.1% 13.1%
Air conditioning 2300 0.214 45.6% 22.4% 32.0%
Electric heaters.(oil radiators, 1500 0520 41.4% 17.6% 41.0%

thermal ventilators, etc.)

Water filtration system 25 0.260 94.6% 2.2% 3.1%
Electric gates 350 0.419 85.2% 4.7% 10.1%
Other 1051 64.8% 18.7% 16.6%
Total 79.8% 10.7% 9.5%

In the survey 944 respondents answered the question to evaluate whether they can use the appliance more seldom or its usage is essential.
The following answer options were given:

* A—the appliance is essential.

* B — the appliance is essential but it could be used less.

* (—the appliance is not essential but it is used for comfort and can be used significantly less.



