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1 Introduction

1.1 The Smart-A project

The project ,Smart Domestic Appliances in Sustaedbnergy Systems (Smart-A)”
aims at developing strategies how smart domesipdiaaces can contribute to load
management in future energy systems. In order tthido the project assesses the op-
tions for load-shifting by a variety of appliana@soss Europe and compares these with
the requirements from energy systems both on theaswegional and the local level. It
is expected that these systems will have to intedaager shares of renewable energy in
the future, which are partly intermittent, and #fere will require a smarter manage-
ment of generation, network capacities and demand.

The technical aspects of the assessment includaagsis of potential changes to ap-
pliances operation, of characteristics of localrgpegeneration (from renewable ener-
gies and also cogeneration) and of load manageraeganirements in the larger electric-
ity networks. The project also features a detaglssessment of the acceptance of smart
appliances operation by users, and an evaluatiaiheofusability of available control
technologies and communication standards. The bymtential of smart appliances is
assessed based on a model which takes into actmunariations of appliance use and
the framework conditions in energy systems.

The project is conducted in cooperation with maactufieers of appliances and electric
utilities. The findings from the analysis are betegted with experts in regional case
studies in selected European countries.

1.2 This report

To learn more about the consumer opinions abouttsdwmnestic appliances surveys
were performed in Austria, Germany, Great Brit#imly and Slovenia.

In Great Britain the interviews were done with anlie-questionnaire, 232 question-
naires were filled in. In Slovenia and Italy faceface-interviews were performed, 200
interviews were obtained. In Germany and Austria gestionnaires were distributed
by using client databases of two energy supplier§&Sermany 1332 questionnaires, in
Austria 943 questionnaires were returned. All thgeR907 interviews were included in
the analysis.

The aim of the survey was to get information regaydhe perception of smart appli-
ances as well as to estimate the willingness oplgeto change their usual behaviour or
to accept higher costs to be able to use smarizaggels.

In chapters two to seven we present the surveytsestiGreat Britain, Slovenia, Ger-
many, Austria and Italy and an overview over allimivies, in chapter eight some hy-
potheses and results are presented and in chapéecanclusions are drawn.
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2 Great Britain

2.1 Socio-economic data

In Great Britain 232 questionnaires were filled 30% of the respondents are male,
70% are female.

Regarding the age three quarters of all respondmetdetween 26 to 50 years old,
about 15% are older than 50 years (see figure p-1-1

Figure 2-1-1 Age GB

Age GB

40+

35

30

25+

in% 20

15

10

18-25 years 26-35 years 36-50 years 51-65 years more than 65 years

Nearly 90% of the respondents in Great Britainarademics, 11% have A-Level (see
figure 2-1-2).

In Great Britain almost all respondents are empldigee figure 2-1-3).
45% work or have worked in a technical field.

In 45% of all households two persons are living20% three or four persons live in
one household and 15% are one persons househe&ldsre 2-1-4).

In Great Britain we have about 60% of the househalith no child, 17 percent have
one child or two children each (see figure 2-1-5).

More than half of the respondents live in a largéy (more than 100 000 habitants),
about 15% are living in a smaller city (less th&® habitants) or in a small town in a
rural area (less than 10 000 habitants), about a@4diving in a small town in a mu-
nicipal area (less than 10 000 habitants) (seedigtl-6).
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Figure 2-1-2 Highest education level GB

Education level GB

in %

compulsory school apprendiceship A-Level academic degree

Figure 2-1-3 Employment status GB

Employment status GB

student employed
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Figure 2-1-4 Number of people living in the houdd®B

Number of people living in the household GB

1 person 2 persons 3 persons 4 persons 5 persons and more

Figure 2-1-5 Number of children living in the hobetl GB

Children living in the household GB

no child 1 child 2 children 3 children 4 children all children have left
home

In total in nearly 80% of the households severakhan income.

More than 25% of the households have a monthlyinoetime between 3000 and 4000
Euro, 19% earn 4000-5000 Euro, 17% 5000 to 6000 Eur2000 to 3000 Euro. 13%
earn more than 6000 Euro (see figure 2-1-7).
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Figure 2-1-6 Living in area GB

Living in area GB

in% 30

village in arural area  small town in a rural area small town in a municipal smaller city larger city
area

Figure 2-1-7 Monthly net income GB

Monthly net income GB

30

25

20

in% 15

10

0

less than 1000  1000-2000 Euro  2000-3000 Euro ~ 3000-4000 Euro ~ 4000-5000 Euro  5000-6000 Euro  more than 6000
Euro Euro

More than 60% of the respondents live in singlenar-family or terraced houses, about
13% are living in a flat and about 25% living irhet forms of housing. Only 2% of the
respondents live in houses with solar collectorghmtovoltaic panels.

9
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2.2 Appliances in the households
The following appliances are used in the households

Almost all households have washing machines andgesétors, more than 70% of

them have deep freezers. About 60% of the housslinalde electric cookers and central
heating pumps, dishwashers and tumble dryers céouipe in about 40% of the house-
holds (see table 2-2-1).

Table 2-2-1 Use of household appliances

Household Appliance Great Britain
(in %)

Washing machine 98

Refrigerator 98

Deep freezer 71

Electric cooker 65

Central heating pump 61

Tumble dryer 42

Dishwasher 40

Electric heated boiler 17

(more than 80 litres)

Electric water heater (up to |14

10 litres)

Electric space heating 13

Air conditioner 1

Which of these appliances have special features dilstart time delay or energy sav-
ing programs or use cheaper tariff options?
As can be seen in the following table, energy sapirogram are available for the wash-

ing machine (65% of all households). Energy sayimggrams are also used for dish-
washers (about 25%) and for refrigerators (8%).

18% of the washing machines have start time delmsp 11% of the electric cookers
and 10% of the dishwashers. Only 2% of the washmaghines and 3% of the electric
space heating are operated with cheaper tarifbopt{see table 2-2-2).

10
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Table 2-2-2 Special features of household appkanc

1 = start time delay (timer)
2 = energy saving program

3 = cheaper tariff option

Household Appliance | Great Britain
(in %)
1 2 3
Washing machine 16 |57
Refrigerator - -
Deep freezer - - 0.5
Electric cooker 10 |-
Central heating pump |- -
Dishwasher 9 22 |05
Tumble dryer 3 5
Electric heated boiler|4 - 2
(more than 80 litres)
Electric water heater|2 - 0.5
(up to 10 litres)
Electric space heating |4 -
Air conditioner 0 -

2.3 Use scenarios for smart appliances

In the questionnaires different scenarios were ril@st regarding the usage of appli-
ances in a smarter way. The respondents were adkeither they would accept such a
scenario or not.

Scenario A: The washing machine starts after it regives a signal from the energy
supplier that cheap and renewable energy is availdé. It is guaranteed that the

process is finished at the desired time. Would petgaccept this for different ap-

pliances? And for financial or ecological or both easons? (see figure 2-3-1).

Most of the residents would accept this utilisatidrboth financial and ecological rea-
sons are given:

11
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Washing machine:87%. 5% would not accept it because of problentk moise when
the washing machine is running in the night (whkeeaper tariffs are available) or be-
cause of safety reasons.

Dishwasher: 81%. 8% would not accept it mostly because thexe m dishwasher or
they don'’t use it.

Tumble dryer: 78%. 13% wouldn’t accept it because they don’tehane or they don’t
want to leave wet clothes for a long time in thalble dryer.

Air conditioner: 52%. 41% wouldn’t accept it because they don’tehane, they think
it's unnecessary or they need the air conditiomed@mand.

Figure 2-3-1 Start because of signal for cheap seemewable energy GB

Start signal renewable energy - financial and ecological reasons GB

washing machine dishwasher tumbledryer air conditioner

Scenario B: You are about to start the dishwasher ten you receive the informa-
tion that for financial and ecological reasons it wuld be better to start it at a spe-
cific time later that day. Would you postpone the &rt? (see figure 2-3-2).

80% of all respondents would postpone the starfifi@ncial and ecological reasons. If
people don’'t want to do it (these are about 9%g, niostly because they need clean
dishes right away.

Washing machine:81% would postpone the start because of finarasidl ecological
reasons. About five percent would not do it mob#gause they don’t want to leave wet
laundry for too long in the machine.

12



Smart-A Results of surveys GB, SLO, GER, AUT and ITA

Tumble dryer: 76% would postpone the start because of finarasidl ecological rea-
sons. 14% wouldn’t do it mostly because they devént to have wet clothes in the
dryer waiting to be dried.

Air conditioner: About half of all respondents would postpone tteatgor financial
and ecological reasons. 43% wouldn’t do it becahsg need the air conditioner on
demand.

Figure 2-3-2 Willingness to postpone the start@figehold appliances GB

Willingness to postpone the start - financial and ecological reasons GB

dish washer washing machine tumble dryer air conditioner

If yes, up to how long would the shift be acceptabP

Dishwasher: In total 40% of the respondents would find it giteble to postpone the
start for any time if it is not longer than 24 hgufor 9% it should not be longer than
two hours (see table 2-3-1).

Table 2-3-1 Dishwasher — shift acceptable

any time if
0,5h | 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
GB 2 4 14 9 9 8 8 14 93
(n=161) | 1,2% | 2,5%| 8,7% | 3,9%| 3,9%| 3,4%| 3,4% | 6% 40,1%

13
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Washing machine:Half of the respondents would accept a shift angtiif not longer
than 24 hours, 14% would accept a shift of two b@see table 2-3-2).

Table 2-3-2 Washing machine — shift acceptable

any time if

0,5h | 1h 2h 3h 4h 5h 6h 7h | not longer

than 24h
GB 2 5 25 12 15 7 4 17 87
(n=174) | 1,1% | 2,9% | 14,4%| 6,9%| 8,6%| 4% | 2,3% | 9,8% 50%

Tumble dryer: 47% would accept a shift anytime, if not longeartt24 hours, 16%
would accept a shift of hours (see table 2-3-3).

Table 2-3-3 Tumble dryer — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
GB 5 7 23 13 10 6 2 10 66
(n=142)| 3,5% | 4,9% | 16,2%| 9,2%| 7% |4,2%| 1,4% | 7% 46,5%

Air conditioner: 40% would accept a shift anytime, if not longeartt24 hours, 24%
only would accept half an hour, 10% would accept bour, 17% would accept two
hours (see table 2-3-4).

Table 2-3-4 Air conditioner — shift acceptable
any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
GB 21 9 15 3 2 0 1 1 36
(n=88) | 23,9% | 10,2% | 17% | 3,4%|2,3%| 0% |1,1%| 1,1% 40,9%

14
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Scenario C: Imagine it is possible to set your freer or fridge in a “smart opera-

tion mode” by pressing a button on it. This would ause breaks of two minutes
maximum in its operation that you might not even néice. The food quality would

definitely stay the same. Would you accept this?ds figure 2-3-3).

84% of all respondents would accept this for finahand ecological reasons, only 2%
would not accept it because mostly they don’t usiderd how this should work or they
fear the freezer or fridge could get damaged.

Dishwasher: AImost 80% of the respondents would accept thisfifancial and eco-
logical reasons. Eight percent would not want isthyobecause they don’t use one, be-
cause they think this would not work economicaltytive breaks in the power would
reduce the lifetime of the equipment.

Tumbler dryer: 80% of the respondents would accept this for forelrand ecological
reasons. About eight percent would not want it lgdstcause they don’'t have one or
because they think this would not work economicétiseaks would only prolong the
cycle).

Air conditioner: About three quarters of the respondents woulddbes for financial
and ecological reasons. 14% would not want it ngdsticause they think an air condi-
tioner is unnecessary, they don’t have one or tieeyg the air conditioner on demand.

Washing machine:82% of the respondents would accept this for fumerand ecologi-
cal reasons. About five percent would not want @istty because they think this would
not work economically or the breaks in the powerldoreduce the lifetime of the
equipment.

Electric water heater: About 80% of the respondents would accept thisfif@mncial
and ecological reasons. Eight percent would nott wanostly because the breaks in the
power would reduce the lifetime of the equipmert, Water is needed on demand or
they don’t have one.

Electric heated boiler: 83% of the respondents would accept this for foerand eco-
logical reasons. Five percent would not want it thydsecause they need hot water on
demand or they don’t have one.

Electric space heating:82% of the respondents would accept this for fonand
ecological reasons. Six percent would not want astly because they need constant
heating or they don’t have one.

Central heating pump: 84% of the respondents would accept this for fngnand
ecological reasons. Four percent would not wantastly because they need constant
heating or use thermostats and timers already.

15
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Figure 2-3-3 Smart operation mode for householdiappes GB

Smart operation mode for household appliances GB

freezer/fridge dishwasher tumbledryer airconditioner washing electric water electric electric space central

machine heater heatedboiler heating heating pump

2.4  Willingness to pay extra for smart appliances

Would the respondents be willing to pay extra for dreezer which uses stored elec-
tricity from a photovoltaic system and uses the sted cool during the night (by
compensation via reduced electricity costs within gears) (see table 2-4-1).

About half of the respondents would pay 50 to 1@@oEmore. Only about a quarter
would pay 100 to 200 Euro, about 12% would paymote than 50 Euro.

If people are not willing to pay extra, this is bhase of the following reasons: They
don’t want to rely on solar energy, some peopl€tduve a freezer or they cannot use
solar power.

Would people be willing to pay extra for washing mahines or dishwashers which
use hot instead of cold water (water heated by a lsm collector)? Costs are saved
for heating the water up. These types cost more thaothers but this is compen-
sated via the energy savings within five years (ségble 2-4-2).

About half of the respondents would pay 50 to 1@@oEextra for such a washing ma-
chine or dishwasher. About a quarter would pay ®@00 Euro extra, about 10%
would pay not more than 50 Euro extra.

Some people are not willing to pay extra for suelappliance because refunding period
is too long, it's too expensive, they can’t imaghwv this should work, they think, the-
re is not enough sun in Great Britain.

16
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Table 2-4-1 Willingness to pay extra for a freeméh stored electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
GB 21 95 43 17
(n=176) 11,9% 54% 24,4% 9,7%

Table 2-4-2  Willingness to pay extra for a washimgchine/dish washer with stored

electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
GB 19 94 46 16
(n=175) 10,9% 53,7% 26,3% 9,1%

2.5 Acceptance of monitoring and information

For providing the appliances with cheap and renewadlke energy the energy supplier
might have to monitor the energy consumption of higlients constantly. The in-
formation would be treated confidential and deletedafter some time. Would the
respondents accept this? (see table 2-5-1).

90% of the respondents would accept this (defipitel probably), but only 27% say
definitely yes.

If people don't like such a monitoring it's mosthecause they want to keep their pri-
vacy.

Table 2-5-1 Acceptance of monitoring

definitely yes | vyes, probably | probably not| definite} not
GB 46 101 14 6
(n=167) 27,5% 60,5% 8,4% 3,6%

17
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How would people prefer to be informed about the pice and the availability of
cheap and renewable energy from the energy suppliei(see table 2-5-2).

55% in total would like to get the information vidgernet/e-mail, 47% on the display of
the appliance, 33% would prefer an information @play unit in their flat, only 6%
want to get it by SMS and 15% prefer an automatikation.

Table 2-5-2 Information about price and availalyil{multiple responses)
via internet/ on_d_lsplay on display prefer_
) by SMS unitinmy | of the ap- | automatic
e-mail : .
flat pliance regulation
GB 107 11 65 91 30
(n=194) 55,2% 5,7% 33,5% 46,9% 15,5%

2.6 Attitudes towards smart appliances

Questions regarding the attitude towards smartiapges were asked in the question-
naire. The following section summarizes the answetbese questions (see figure 2-6-
1).

“Smart appliances will play a bigger role in thexnien years.” About 58% agree com-
pletely or mostly with this statement.

“Smart appliances will be too expensive for therage household.” 90% agree com-
pletely or mostly with this statement.

“Smart appliances are complex to operate.” Only 2&ffee completely or mostly.
“Smart appliances are error-prone.” Only 30% agaapletely or mostly.
“Smart appliances will increase comfort.” 40% italcagree completely or mostly.

“To reduce energy consumption in households goolnieal solutions are required.”
90% agree completely or mostly.

“To reduce energy consumption in households a ahahgser behaviour is important.”
97% agree completely or mostly.

18
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Figure 2-6-1 Attitudes to smart appliances GB

Attitudes to smart appliances GB

achange of user behaviour is
important

goodtechnical solutionsare
required

smart applianceswill increase
comfort

O!don't agreeat all

smart appliancesare error-prone W I mostly don't agree

O!mostly agree

smart appliancesare complexto
operate

OlIcompletely agree

smart applianceswill betoo
expensive

smart applianceswill play a bigger
role

f T T T T T T T T T T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2.7 Ecological awareness and engagement of the respontie

There were a few questions in the questionnaiehéxk the ecological awareness and
engagement of the respondents.

60% know roughly the total of their electricity lbiithout looking it up, about 11%
knows it exactly and about 30% do not know it withtmoking it up (see figure 2-7-1).

Only 12% purchase green energy in their houselsksfigure 2-7-2).
90% of the respondents use energy saving bulbs.ofte

Almost 100% of all respondents let dishes cool dobefore they put them in the re-
frigerator.

About three quarters of all respondents are awaemergy labels and often buy appli-
ances with A, A+ or A++.

About 95% of the people often operate the washimghime or the dishwasher only
when they are full.

95% of all respondents turn heating control dowremvkeaving home for a longer pe-
riod.

70% of the respondents often use public transparycle or walking for daily routine
travels (see figure 2-7-3).

19
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Figure 2-7-1 Knowledge about energy bill withoutkang it up GB

Knowledge of energy bill without looking it up GB

in %

yes roughly no

Figure 2-7-2 Purchase of green energy GB

Purchase of green energy GB
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Figure 2-7-3 Ecological awareness GB

Ecological awareness GB

using public tranport

turning down heating control

operating when full

aware of energy labels

let dishes cool down

using energy saving bulbs

in %
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3 Slovenia

3.1 Socio-economic data

The majority of the respondents is female (abo@b)/@®nly about 30% are male. Re-
garding the age, in Slovenia we have 30% of thpamedents between 18 to 25 years
old, 37% are between 26 to 50 years old and manme 80% are older than fifty years
(see figure 3-1-1).

Figure 3-1-1 Age SLO

Age SLO

18-25years 26-35years 36-50years 51-65years morethan65years

80% of the respondents have A-level or another p8sfualification, about a quarter
are academics. There are about 10% with apprehipcesid six percent with compul-
sory school (see figure 3-1-2).

About a third of the respondents is employed, §ez0Pb6 are students and 27% are pen-
sioners (see figure 3-1-3).

About 20% have worked in a technical field, 80%nctid

In almost 30% of all households two persons atiedivin about 25% live three or four
persons, 12% are one person households or houseltdfive persons and more (see
figure 3-1-4).

In more than 30% of the households lives no childabout 20% one child, in about
30% two children, in 6% three children (see figBr#-5).

22
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Figure 3-1-2 Highest education level SLO

Ecucation level SLO

in %

compulsory school apprendiceship A-Level academic degree

Figure 3-1-3 Employment status SLO

Employment status SLO

student employed self-employed unemployed house wife/man pensioner
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Figure 3-1-4 Number of people living in the houddt®LO

Number of people living in the household SLO

1person 2persons 3persons 4persons 5personsandmore

Figure 3-1-5 Number of children living in the hobell SLO

Children living in the household SLO

in %

no child 1 child 2 children 3 children 4 children all children have left
home

Concerning the living area in total more than th# bf the respondents are living in a
larger city (more than 100 000 habitants), aboWb 20e living in a village in a rural
area (less than 100 habitants), 12% in a small fovenrural area (less than 10 000 ha-
bitants) (see figure 3-1-6).
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Figure 3-1-6 Living area SLO

Living area SLO

larger city

smalltowninaruralarea smalltownin a municipal smaller city
area

village inarural area

In more than 80% of the households several peaple An income. About 35% of the
households have a monthly net income between 18802800 Euro, about 30% be-
tween 2000 and 3000 Euro, about 20% have lesslit@ Euro, about 13% earn be-

tween 3000 and 4000 Euro (see figure 3-1-7).

Figure 3-1-7 Monthly net income SLO

Monthly net income SLO

in %

0
more than 6000

Euro

1000-2000 Euro  2000-3000 Euro  3000-4000 Euro  4000-5000 Euro  5000-6000 Euro

less than 1000
Euro
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In total half of the respondents live in singletwo-family or terraced houses, the other
half lives in a flat. Only about 4% of the respontdelive in houses with solar collectors
or photovoltaic panels.

3.2 Appliances in the households
The following appliances are used in the households

Almost all households in Slovenia have washing rmeshand refrigerators, many of
them deep freezers. Half of the households hawriegleookers, dishwashers can be
found in almost half of the households. Also cdntesting pumps and tumble dryers
can be found in 50% of the households (see talld B-

Table 3-2-1 Using of household appliances

Household Appliance Slovenia
(in %)

Washing machine 100
Refrigerator 99

Deep freezer 77
Dishwasher 61
Central heating pump 44
Electric cooker 43

Electric heated boiler | 37
(more than 80 litres)

Tumble dryer 34
Electric water heater (up to |20
10 litres)

Electric space heating 15
Air conditioner 18

Which of these appliances have special features dilstart time delay, energy saving
programs or cheaper tariff options?

As you can see in the following table, the most c@n feature is an energy saving
program for the washing machine (about a quarteallohouseholds). Also the dish-
washers have in about 14% of the cases energygsprograms.

22% of the washing machines have start time deatayl#% of the dish washers. Only
11% of the washing machines use a cheaper tatiffrogsee table 3-2-2).
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1 = start time delay (timer)
2 = energy saving program

3 = cheaper tariff option

Household Appliance |Slovenia
(in%)
1 2 3
Washing machine 22 |24 |11
Refrigerator - - 3
Deep freezer - - 2
Electric cooker 5 - 0
Central heating pump |- - 0.5
Dishwasher 15 |14 |3
Tumble dryer 7 6 3
Electric heated boiler|3 - 1
(more than 80 litres)
Electric water heater|1 - 0
(up to 10 litres)
Electric space heating |2 - 0.5
Air conditioner 4 -

3.3 Use scenarios for smart appliances

In the questionnaires different scenarios were ritgestt regarding the usage of appli-
ances in a smarter way. The respondents were askether they would accept such a
scenario or not.

Scenario A: The washing machine starts after it regives a signal from the energy
supplier that cheap and renewable energy is availdé. It is guaranteed that the

process is finished at the desired time. Would pe&g accept this for different ap-

pliances? And for financial or ecological or both easons? (see figure 3-3-1).

Most of the residents would accept this utilisatigrfinancial and ecological reasons
are given:

Washing machine:67%. 7% would not accept it because they likedepkcontrol or
turn the washing machine on when electricity isapies.

Dishwasher:67%. 6% would not accept it mostly because theytdse it.
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Tumble dryer: 68%. 5% wouldn’t accept it because they don’'t neech a feature or
they like to maintain control.

Air conditioner: 55%. 13% wouldn’t accept it because they don’tehawme or they
need the air conditioner on demand.

Figure 3-3-1 Start because of signal for cheap sertewable energy SLO

Start signal renewable energy - financial and ecological reasons SLO

in %

washing machine dish washer tumble dryer air conditioner

Scenario B: You are about to start the dishwasher en you receive the informa-
tion that for financial and ecological reasons it wuld be better to start it at a spe-
cific time later that day. Would you postpone the &rt? (see figure 3-3-2).

66% of all respondents would postpone the startifancial and ecological reasons. If
people don’'t want to do it (these are about 9%g, ntostly because they need clean
dishes right away.

Washing machine:65% would postpone the start because of finarandl ecological
reasons. About six percent would not postpone the because they want to do the
washing when they need it.

Tumble dryer: 64% would postpone the start because of finararidl ecological rea-
sons. Five percent wouldn’t do it mostly becausy theed the clothes right away.

Air conditioner: About half of all respondents would postpone tteatgor financial
and ecological reasons. About a quarter wouldn’it dd@cause they need the air condi-
tioner on demand.
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Figure 3-3-2 Willingness to postpone the start@fisehold appliances SLO

Willingness to postpone the start - financial and ecological reasons SLO

dish washer washing machine tumbledryer air conditioner

If yes, up to how long would the shift be acceptabl

Dishwasher: About half of the respondents would find it accéfgato postpone the
start for any time if it is not longer than 24 heuior 12% it should not be longer than
one hour or two hours (see table 3-3-1).

Table 3-3-1 Dishwasher — shift acceptable

any time if
0,5h| 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
SLO 4 22 23 13 | 13 | 11 4 7 85
(n=182) | 2,2%| 12,1%| 12,6%| 7,1%| 7,1%| 6% | 2,2% | 3,8% | 46,7%
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Washing machine: Almost half of the respondents would accept at stmf/ time if not
longer than 24 hours, 13% would accept two hout%p bne hour (see table 3-3-2).

Table 3-3-2 Washing machine — shift acceptable

any time if
0,5h | 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
SLO 5 20 24 15 | 10 13 2 7 93
(n=189) | 2,6% |10,6%| 12,7%| 7,9%| 5,3%| 6,9% | 1,1% | 3,7% 49,2%

Tumble dryer: 47% would accept a shift any time if not longeartt24 hours, 13%
would accept two hours, 12% one hour (see table3-3

Table 3-3-3 Tumble dryer — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
SLO 9 23 24 11 12 12 2 7 90
(n=190)| 4,7% |12,1%| 12,6%| 5,8%| 6,3%| 6,3%| 1,1% | 3,7% 47,4%

Air conditioner: 23% would accept a shift any time if not longeairtt24 hours, 26%
only would accept half an hour, 23% would accept bour, 13% would accept two
hours (see table 3-3-4).

Table 3-3-4 Air conditioner — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
SLO 39 35 20 6 5 6 0 5 35
(n=151)| 25,8% | 23,2% | 13,2%| 4% | 3,3%| 4% | 0% | 3,5% 23,2%
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Scenario C: Imagine it is possible to set your freer or fridge in a “smart opera-

tion mode” by pressing a button on it. This would ause breaks of two minutes
maximum in its operation that you might not even néice. The food quality would

definitely stay the same. Would you accept this?ds figure 3-3-3).

About 70% of all respondents would accept thisfioancial and ecological reasons,
only 3% would not accept it mostly because they tbat the quality of the food is
damaged.

Dishwasher: AImost 70% of the respondents would accept thisfifancial and eco-
logical reasons. Four percent would not want it thydsecause they think each cycle of
the dishwasher would take too long.

Tumbler dryer: Almost 70% of the respondents would accept thisfiftancial and
ecological reasons. About four percent would nohtwi mostly because they think
breaks in the power are not good for the appliamzkyou should let it work normally.

Air conditioner: About 67% of the respondents would accept thisfiftancial and
ecological reasons. Five percent would not wamhaistly because they think an air
conditioner is unnecessary, they don't have oney tieed the air conditioner on de-
mand or because they think this would reduce tieartie of the equipment.

Washing machine: About 70% of the respondents would accept thidif@ncial and
ecological reasons. Four percent would not wamiastly because they think this would
damage the appliance or the cycle would take longer

Electric water heater: Two thirds of the respondents would accept thrsfiftancial
and ecological reasons. Six percent would not wanbstly because they need hot wa-
ter on demand.

Electric heated boiler: About two thirds of the respondents would accép for fi-
nancial and ecological reasons. Four percent wooldwant it mostly because they
need hot water on demand.

Electric space heating:About 70% of the respondents would accept thidif@ncial
and ecological reasons. Four percent would not wanbstly because they think this
would take too long.

Central heating pump: 68% of the respondents would accept this for fwnEnand
ecological reasons. Five percent would not wamastly because they need constant
heating.
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Figure 3-3-3 Smart operation mode for householdiappes SLO

Smart operation mode for household appliances SLO

freezer/fridge dishwasher tumbledryer airconditioner washing electric water electric electric space central
machine heater heatedboiler heating heating pump

3.4  Willingness to pay extra for smart appliances

Would the respondents be willing to pay extra for dreezer which uses stored elec-
tricity from a photovoltaic system and uses the sted cool during the night (by
compensation via reduced electricity costs within gears) (see table 3-4-1).

In Slovenia about half of the respondents would p@yo 100 Euro more. Only about
20% would pay 100 to 200 Euro, about a quarter dpaly not more than 50 Euro.

If people are not willing to pay extra, this is bhase they think they do not need such an
appliance or the refunding period is too long.

Would people be willing to pay extra for washing mahines or dishwashers which
use hot instead of cold water (water heated by a lso collector)? Costs are saved
for heating the water up. These types cost more tmaothers but this is compen-
sated via the energy savings within five years (ségble 3-4-2).

Half of the respondents would pay 50 to 100 Euroaefor such a washing machine or
dishwasher. About a quarter would pay 100 to 206 Extra, about another quarter
would pay not more than 50 Euro extra.

Some people are not willing to pay extra for suctappliance because they don’t need
it or they think it's too expensive.
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Table 3-4-1 Willingness to pay extra for a freeméh stored electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
SLO 48 101 41 9
(n=199) 24,1% 50,8% 20,6% 4,5%

Table 3-4-2  Willingness to pay extra for a washimgchine/dish washer with stored

electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
SLO 47 101 47 5
(n=200) 23,5% 50,5% 23,5% 2,5%

3.5 Acceptance of monitoring and information

For providing the appliances with cheap and renewadlke energy the energy supplier
might have to monitor the energy consumption of higlients constantly. The in-
formation would be treated confidential and deletedafter some time. Would the
respondents accept this? (see table 3-5-1).

More than 90% of the respondents would accept (thesinitely or probably), nearly
50% say definitely yes.

If people don't like such a monitoring it's mosthecause they want to keep their pri-
vacy.

Table 3-5-1 Acceptance of monitoring

definitely yes | vyes, probably | probably not| definite} not
SLO 97 86 7 9
(n=199) 48,7% 43,2% 3,5% 4,5%
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How would people prefer to be informed about the pice and the availability of
cheap and renewable energy from the energy suppliei(see table 3-5-2).

In Slovenia 50% in total would like to get the infaation on a display of the appliance,
44% via internet/e-mail, 18% in total would preéer information on a display unit in

their flat, 30% want to get it by SMS and only 1@%efer an automatic regulation.

Table 3-5-2 Information about price and availalyil{imultiple responses)
via internet/ on_d_lsplay on display prefer_
) by SMS unitinmy | of the ap- | automatic
e-mail : .
flat pliance regulation
SLO 88 58 35 101 21
(n=198) 44% 29% 17,5% 50,5% 10,5%

3.6 Attitudes to smart appliances

Questions regarding the attitude towards smartiapes were asked in the question-
naire. The following section summarizes the answetbese questions (see figure 3-6-
1).

“Smart appliances will play a bigger role in thexnéen years.” In Slovenia nearly
100% in total agree completely or mostly with thiigtement.

“Smart appliances will be too expensive for therage household.” 78% agree com-
pletely or mostly with this statement.

“Smart appliances are complex to operate.” Only 2if%he respondents agree com-
pletely or mostly.

“Smart appliances are error-prone.” Only 37% agaapletely or mostly.
“Smart appliances will increase comfort.” 87% agtempletely or mostly.

“To reduce energy consumption in households gooldnieal solutions are required.”
97% agree completely or mostly.

“To reduce energy consumption in households a ahahgser behaviour is important.”
98% agree completely or mostly.
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Figure 3-6-1 Attitudes to smart appliances SLO

Attitudes to smart appliances SLO

a change of user behaviour is
important

good technical solutions are
required

smart appliances will increase
comfort

smart appliances are error-prone

smart appliances are complex to
operate

01 don't agree at all

B mostly don't agree

01 mostly agree

O1 completely agree

smart appliances will be too
expensive

smart appliances will play a bigger
role

T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

3.7 Ecological awareness and engagement of the respontke

There were a few questions in the questionnaiehezk the ecological awareness and
engagement of the respondents in Slovenia.

About 40% know roughly the total of their electtycbill without looking it up, about a
third knows it exactly and about a quarter doeskmaiw it without looking it up (see
figure3-7-1).

Only 4% purchase green energy (see figure 3-7-2).
About 60% of the respondents use energy savingsimiten.
86% of all respondents let dishes cool down, bettoeg put them in the refrigerator.

More than half of all respondents are aware of ggnhé&bels and often buy appliances
with A, A+ or A++.

About 90% of the people often operate the washiaghime or the dishwasher only
when they are full.

83% of all respondents turn down heating controémvleaving home for a longer pe-
riod.

About 60% of the respondents often use public parisbicycle or walking for daily
routine travels (see figure 3-7-3).
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Figure 3-7-1 Knowledge about energy bill withoutkong it up SLO

Knowledge of energy bill without looking it up SLO

in %

yes roughly no

Figure 3-7-2 Purchase of green energy SLO

Purchase of green energy SLO
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Figure 3-7-3 Ecological awareness SLO

Ecological awareness SLO

using public tranport

turning down heating control

operating when full

aware of energy labels

let dishes cool down

using energy saving bulbs

in %
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4  Germany

4.1 Socio-economic data

1332 questionnaires were included in the analyidig. majority of the respondents is
male (about 83%), only about 17% are female.

Regarding the age, 38% are between 36 to 50 y&ir359% are between 50 to 65 years
old, 18% are older than 65 years, only 8% are uB8grears (see figure 4-1-1).

Figure 4-1-1 Age GER

Age GER

40+

35

30

25+

in% 20

15

10

18-25 years 26-35 years 36-50 years 51-65 years more than 65 years

More than 40% of the respondents are academicsit 8006 have apprenticeship, 17%
compulsory school and seven percent A-level (spedi4-1-2).

About the half of the respondents is employed, 28% pensioners, 10% are self-
employed (see figure 4-1-3).

60% work or have worked in a technical field, 40mnd.

In almost 40% of all households two persons aiadivin about 20% three or four per-
sons live, 12% are households with five personaanre (see figure 4-1-4).

In more than 60% of the households lives no childabout 15% one child, in about
18% two children, in 5% three children (see figds&-5).
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Figure 4-1-2 Highest education level GER

Ecucation level GER

compulsory school apprendiceship A-Level academic degree others

Figure 4-1-3 Employment status GER

Employment status GER

student employed self-employed unemployed house wife/man pensioner
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Figure 4-1-4 Number of people living in the houddl8ER

Number of people living in the household GER

1person 2persons 3persons 4persons 5personsandmore

Figure 4-1-5 Number of children living in the hobetl GER

Children living in the household GER

in %

no child 1child 2 children 3 children 4 children 5childrenand more
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Concerning the living area there are more than 4i0itg in a small town in a rural
area (less than 10 000 habitants), about a quiartesing in a village in a rural area
(less than 1 000 habitants), 18% in a smaller (bitys than 100 000 habitants) (see fig-
ure 4-1-6).

Figure 4-1-6 Living area GER

Living area GER

25+

20

154

104

village in arural area smalltowninaruralarea smalltownin a municipal smaller city larger city
area

In two thirds of the households several people lzavimcome.

More than 30% of the households have a monthlyinoetme between 2000 and 3000
Euro, about 30% between 3000 and 4000 Euro, alsf4t 4000 to 5000 Euro, about
13% have 1000 to 2000 Euro (see figure 4-1-7).
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Figure 4-1-7 Monthly net income GER

Monthly net income GER

in %

0

less than 1000 1000-2000 Euro  2000-3000 Euro ~ 3000-4000 Euro ~ 4000-5000 Euro ~ 5000-6000 Euro  more than 6000
Euro Euro

84% of the of the respondents live in single or-fanmily or terraced houses, 15% live
in a flat. About 30% of the respondents live in $e&l with solar collectors or photo-
voltaic panels.
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4.2 Appliances in the households

The following appliances are used in the households

All households in Germany have washing machines rafrtherators, many of them
electric cookers, dishwashers and deep freezerableudryers have three quarters of
the households (see table 4-2-1).

Table 4-2-1

Using of household appliances

Household Appliance Germany
(in %)

Washing machine 100
Refrigerator 100
Electric cooker 98
Dishwasher 95
Deep freezer 91
Tumble dryer 76
Electric  heated  boiler |22
(more than 80 litres)
Electric space heating 20
Central heating pump 16
Electric water heater (up to| 10
10 litres)
Air conditioner 5

Which of these appliances have special features dilstart time delay, energy saving
programs or use cheaper tariff options?

As you can see in the following table, the most c@n feature is an energy saving
program for the washing machine (85%). Also 63%haf dishwashers have energy

saving

programs.

About 62% of the washing machines have start tiglayd also 41% of the dish washers
and 32% of the tumble dryers.

44% of the washing machines are operated on a eh&aff option, also about 40% of
the electric space heating, and about 30% of tble washers, tumble dryers and electric
heating boilers (see table 4-2-2).
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Table 4-2-2 Special features of household app&an

1 = start time delay
2 = energy saving program

3 = cheaper tariff option

Household Appliance |Germany
(in%)
1 |2 |3
Washing machine 62 |84 |44
Dishwasher 41 163 |33
Refrigerator - |- |15
Deep freezer - |- |15
Electric cooker 24 |- |8
Central heating pump - |- |19
Tumble dryer 32 |37 |31
Electric heated boiler{4 |- |36
(more than 80 litres)
Electric water heater (up|1 |- |3
to 10 litres)
Electric space heating |5 |- |40
Air conditioner 2 |- |1
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4.3 Use scenarios for smart appliances

In the questionnaires different scenarios were riteset regarding the usage of appli-
ances in a smarter way. The respondents were adkeither they would accept such a
scenario or not.

Scenario A: The washing machine starts after it regives a signal from the energy
supplier that cheap and renewable energy is availdé. It is guaranteed that the

process is finished at the desired time. Would petgaccept this for different ap-

pliances? And for financial or ecological or both easons? (see figure 4-3-1).

Most of the residents would accept this utilisatidrboth financial and ecological rea-
sons are given:

Washing machine: 66%. 6% would not accept it because they wantetpkcontrol
over the device or they think this system is nexifble or they do not want to leave the
washing machine unattended.

Dishwasher: 65%. 8% would not accept it mostly because theytw@wash the dishes
on demand, they don't like that the dishwashernatiended or they fear the noise in
the night when cheap tariffs are available.

Tumble dryer: 66%. 8% wouldn’t accept it because they thinklghendry should not
stay wet for a longer time or it's not flexible emh or they don’t need tumble dryers.

Air conditioner: 36%. 42% wouldn’t accept it because they thinkcainditioning is
unnecessary because of financial and ecologicabrsa they need the air conditioner
on demand or they don’t have one.

Figure 4-3-1 Start because of signal for cheap seemewable energy GER

Start signal renewable energy - financial and ecological reasons GER

in%

washing machine dish washer tumble dryer air conditioner
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Scenario B: You are about to start the dishwasher ten you receive the informa-
tion that for financial and ecological reasons it wuld be better to start it at a spe-
cific time later that day. Would you postpone the &rt? (see figure 4-3-2).

65% of all respondents would postpone the starfifi@ncial and ecological reasons. If
people don’'t want to do it (these are about 6%, niostly because they need clean
dishes right away.

Washing machine:68% would postpone the start because of finarasidl ecological
reasons. About five percent would not do it mosiigause this is not compatible with
their daily life routine.

Tumble dryer: 65% would postpone the start because of finarazidl ecological rea-
sons. Six percent wouldn’t do it mostly becauss tlwesn't fit with their daily planning
or they don’t use one.

Air conditioner: Only 32% of all respondents would postpone thet $ta financial
and ecological reasons. 48% wouldn’'t do it becdhsg think air conditioning is un-
necessary or they need the air conditioner on ddman

Figure 4-3-2 Willingness to postpone the stamafsehold appliances GER

Willingness to postpone the start - financial and ecological reasons GER

in %

dish washer washing machine tumble dryer air conditioner
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If yes, up to how long would the shift be acceptabP

Dishwasher: About 37% the respondents would find it acceptéablpostpone the start
for any time if it is not longer than 24 hours, &dyout 12% it should not be longer than
one, two, three or four hours each (see table %-3-1

Table 4-3-1 Dishwasher — shift acceptable

any time
05h | 1h | 2n | 3h | an | sn | eh | 7n| Mot
longer
than 24h

GER
- 82 1 76| 144 ) 146 | 443 | 63 | 92 | 83 | 460
1239) 2,6% | 6,1%] 11,6%] 11.8%| 11 50| 5106 | 7,4% | 6,7%| 37,1%

Washing machine:40% of the respondents would accept a shift ang if not longer
than 24 hours, 13% would accept two hours, 10% evaatept three or four hours (see
table 4-3-2).

Table 4-3-2 Washing machine — shift acceptable

any time if
0,5h | 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h

GER
- 24 | 72| 183 ) 122 450 | 74 | 88 | 90 513
1256) 1,9%] 5,7%| 12,2%) 9,7% | 904 | 59% | 7% | 7,2% | 40,8%
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Tumble dryer: 40% would accept a shift any time if not longeartt24 hours, about
10% would accept two or three hours each, 12% wacbept four hours (see table 4-3-
3).

Table 4-3-3 Tumble dryer — shift acceptable

any time if
0,5h | 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h

GER | 30 | 72 | 113 | 101

(=" 2.8%|6,6%| 10,4%| 9.3%
1083)

126 61 77 71 432
11,6% | 5,6% | 7,1% | 6,6%| 39,9%

Air conditioner: 20% would accept a shift any time if not longeairtt24 hours, 28%
would accept half an hour, 21% would accept one,hbéo would accept two hours
(see table 4-3-4).

Table 4-3-4 Air conditioner — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
111 4 22 14 7 2
GER 85 6 8 9 8
27,6%| 21,1%| 15,9%| 5,5%| 3,5% | 1,7% | 2% |2,2%| 20,4%

Scenario C: Imagine it is possible to set your freer or fridge in a “smart opera-

tion mode” by pressing a button on it. This would ause breaks of two minutes
maximum in its operation that you might not even néice. The food quality would

definitely stay the same. Would you accept this?ds figure 4-3-3).

70% of all respondents in Germany would acceptfthidinancial and ecological rea-
sons, only three percent would not accept it mdséigause they fear that this feature
damages the appliance or the quality of the foame&of them didn’'t understand what
was meant.

Dishwasher: 65% of the respondents would accept this for fonglnand ecological
reasons. Seven percent would not want it mosthalee they think it does not make
sense, that the energy saving is too small oldkts too long.
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Tumbler dryer: Almost 65% of the respondents would accept thisfiftancial and
ecological reasons. About six percent would not twammostly because they think
breaks in the power are not good for the appliammgedoes not make sense.

Air conditioner: 54% of the respondents would accept this for furirand ecological
reasons. 15% would not want it mostly because thiey an air conditioner is unneces-
sary, they don’'t have one, they need the air camdit on demand and this is less com-
fortable.

Washing machine:66% of the respondents would accept this for fuelrand ecologi-
cal reasons. Six percent would not want it mostgause they think this does not make
sense, this would damage the appliance or the ngslycle lasts too long.

Electric water heater: 62% of the respondents would accept this for fum@rand eco-
logical reasons. 10% would not want it mostly beeatihey need hot water on demand
or they don’t have such an appliance.

Electric heated boiler: About two thirds of the respondents would accép for fi-
nancial and ecological reasons. Six percent woatdvant it mostly because they don’t
have such an appliance or they think that it dagsmake sense.

Electric space heating:65% of the respondents would accept this for fonand
ecological reasons. Seven percent would not wanbgtly because they don’t have an
electric space heating or they think that it dogtsmake sense.

Figure 4-3-3 Smart operation mode for householdiappes GER

Smart operation mode for household appliances GER

in%

freezer/fridge dishwasher tumbledryer  air conditioner washing electricwater electricheated electric space
machine heater boiler heating
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4.4  Willingness to pay extra for smart appliances

Would the respondents be willing to pay extra for dreezer which uses stored elec-
tricity from a photovoltaic system and uses the sted cool during the night (by
compensation via reduced electricity costs within §ears) (see table 4-4-1).

In Germany more than the half of the respondentsldvpay 50 to 100 Euro more.
About a quarter would pay 100 to 200 Euro, aboo Msould pay not more than 50
Euro extra.

If people are not willing to pay extra, this is base they are sceptical towards solar
energy or think the refunding period is too long.

Would people be willing to pay extra for washing mahines or dishwashers which
use hot instead of cold water (water heated by a lsm collector)? Costs are saved
for heating the water up. These types cost more thmaothers but this is compen-
sated via the energy savings within five years (ségble 4-4-2).

Half of the respondents would pay 50 to 100 Euroaefor such a washing machine or
dishwasher. About a quarter would pay 100 to 20fbExtra, about 16% would pay
not more than 50 Euro extra.

10% are not willing to pay extra for such an appi& because the installation is too
complex, they don’t have the hook-ups for such@sliance or they don’t possess solar
collectors.

Table 4-4-1 Willingness to pay extra for a freeméh stored electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
203 693 337 72
GER (n=1305)
15,6% 53,1% 25,8% 5,5%

Table 4-4-2  Willingness to pay extra for a washimgchine/dish washer with stored
electricity

i would not be

0-50€ 50-100€ 100-200€ | willing to pay
extra
GER (n=1304) 213 653 311 127
16,3% 50,1% 23,8% 9,7%
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4.5 Acceptance of monitoring and information

For providing the appliances with cheap and renewadlke energy the energy supplier
might have to monitor the energy consumption of higlients constantly. The in-
formation would be treated confidential and deletedafter some time. Would the
respondents accept this? (see table 4-5-1).

More than 90% of the respondents in Germany woaote @t this (definitely or proba-
bly), more than 60% say definitely yes.

Table 4-5-1 Acceptance of monitoring

definitely yes | yes, probably | probably not| definitg} not

826 404 27 19
62,5% 30,6% 2% 1,4%

GER (n=1321)

How would people prefer to be informed about the pice and the availability of
cheap and renewable energy from the energy suppliei(see table 4-5-2).

Two thirds in total would like to get the informaii via internet/e-mail, about half
would prefer an information on a display unit ieithflat, 38% would like to have it on
a display of the appliance, about 25% prefer aut@mmagulation and only 3% want to
get it by SMS.

Table 4-5-2 Information about price and availalyil{multiple responses)
via internet/ on'dilsplay on display prefer.
: by SMS | unitinmy | of the ap- | automatic
e-malil ) :
flat pliance regulation
GER 863 44 653 492 317
(n=1291) 66,3% 3,4% 50,2% 37,8% 24,3%

4.6 Attitudes to smart appliances

Questions regarding the attitude towards smartiapes were asked in the question-
naire. The following section summarizes the answetbese questions (see figure 4-6-
1).

“Smart appliances will play a bigger role in thexn&en years”. In Germany about 77%
in total agree completely or mostly with this staést.

“Smart appliances will be too expensive for therage household”. Only 47% agree
completely or mostly with this statement.
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“Smart appliances are complex to operate.” Only 23f%he respondents agree com-
pletely or mostly.

“Smart appliances are error-prone.” Only a thirdled respondents agrees completely
or mostly.

“Smart appliances will increase comfort.” 75% agtempletely or mostly.

“To reduce energy consumption in households goolnieal solutions are required.”
92% agree completely or mostly.

“To reduce energy consumption in households a ahahgser behaviour is important.”
90% agree completely or mostly.

Figure 4-6-1 Attitudes to smart appliances GER

Attitudes to smart appliances GER

a change of user behaviour is
important

good technical solutions are
required

smart appliances will increase
comfort

O1 don't agree at all

smart appliances are error-prone B mostly don't agree

O1 mostly agree

smart appliances are complex to
operate

01 completely agree

smart appliances will be too
expensive

smart appliances will play a bigger
role

4.7 Ecological awareness and engagement of the respontke

There were a few questions in the questionnaiehéxk the ecological awareness and
engagement of the respondents in Germany.

57% know exactly the total of their electricity lbaithout looking it up, 37% know it
roughly and only about five percent do not knowithout looking it up (see figure 4-7-
1).

Only 3% purchase green energy (see figure 4-7-2).
About three quarters of the respondents use ersanggig bulbs often.

95% of all respondents let dishes cool down, bettoeg put them in the refrigerator.
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94% of all respondents in Germany are aware ofggniabels and often buy appliances
with A, A+ or A++,

95% of the people often operate the washing maatniriee dishwasher only when they
are full.

87% of all respondents turn down heating controkmvkeaving home for a longer pe-
riod.

43% of the respondents often use public transparycle or walking for daily routine
travels (see figure 4-7-3).

Figure 4-7-1 Knowledge about energy bill withoutkong it up GER

Knowledge of energy bill without looking it up GER

yes roughly no
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Figure 4-7-2 Purchase of green energy GER

Purchase of green energy GER

Figure 4-7-3 Ecological awareness GER

Ecological awareness GER

using public tranport

turning down heating control

operating when full

aware of energy labels

let dishes cool down

using energy saving bulbs
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5 Austria

5.1 Socio-economic data

943 questionnaires were included in the analysie Balf of the respondents is male,
the other half female.

Regarding the age, in Austria 35% are between 3®tgears old, 25% are between 50
to 65 years old, 20% are older than 65 years, 1&%2@ to 35 years old, only 2% are
under 25 years (see figure 5-1-1).

Figure 5-1-1 Age AUT

Age AUT

35

30

25+

20

15+

10

18-25 years 26-35 years 36-50 years 51-65 years more than 65 years

Nearly 40% of the respondents have compulsory dcladimut 20% are academics,
about 15% have apprenticeship, 12% secondary marool and 15% other school
leaving qualifications (see figure 5-1-2).

About 60% of the respondents are employed, about &t pensioners, about 8% are
self-employed (see figure 5-1-3).

About a third has worked in a technical field, atwep thirds didn't.

In 32% of all households two persons are livingalbout 20% one person, about 15%
are households with three, four or five personsiore (see figure 5-1-4).

In more than 60% of the households lives no clicdibout 17% two children, in about
15% one child, in 5% three children (see figure-5).1
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Figure 5-1-2 Highest education level AUT

Education level AUT

in %

0
compulsory school  secondary modern apprendiceship academic degree others no school leaving
school certificate

Figure 5-1-3 Employment status AUT

Employment status AUT

student employed self-employed unemployed house wife/man pensioner
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Figure 5-1-4 Number of people living in the houddh®UT

Number of people living in the household AUT

in %

1 person 2 persons 3 persons 4 persons 5 persons and more

Figure 5-1-5 Number of children living in the hobetl AUT

Children living in the household AUT

nochild 1child 2children 3children 4children 5childrenand more

Concerning the living area there are nearly 40%hefrespondents living in a village in
a rural area (less than 1 000 habitants), 35%itive larger city (more than 100 000
habitants), 16% in a small town in a rural areaqhan 10 000 habitants) (see figure 5-
1-6).
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Figure 5-1-6 Living area AUT

Living area AUT

village in arural area smalltowninaruralarea smalltownin a municipal smaller city larger city
area

In more than the half of the households severaplgebave an income. 40% of the
households earn 1000 to 2000 Euro, more than 30#teofiouseholds have a monthly
net income between 2000 and 3000 Euro, 13% bet®@@d and 4000 Euro, about 4%
4000 to 5000 Euro, 11% have less than 1000 Eusfigeare 5-1-7).

Figure 5-1-7 Monthly net income AUT

Monthly net income AUT

40
35

30

25

in% 20

15

10

5

0

less than 1000 1000-2000 Euro  2000-3000 Euro ~ 3000-4000 Euro  4000-5000 Euro  5000-6000 Euro  more than 6000
Euro Euro
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53% of the of the respondents live in single or-fenmily or terraced houses, 45% live
in a flat. 20% of the respondents live in housethwplar collectors or photovoltaic
panels.

5.2 Appliances in the households
The following appliances are used in the households

Almost all households in Austria have washing maekiand refrigerators, most of
them electric cookers, dishwashers and deep freezamble dryers have one third of
the households (see table 5-2-1).

Table 5-2-1 Using of household appliances

Household Appliance Austria
(in %)
Refrigerator 98
Washing machine 97
Electric cooker 93
Dishwasher 81
Deep freezer 81
Tumble dryer 30

Electric heated boiler | 16
(more than 80 litres)

Central heating pump 10
Electric water heater (up to| 10
10 litres)

Electric space heating 3

Air conditioner

Which of these appliances have special features dilstart time delay, energy saving
programs or use cheaper tariff options?

As you can see in the following table, the most cwn feature is an energy saving
program for the washing machine, which can be fanrabout 71% of all households.
Also 64% of the dishwashers and 37% of the tumbjerd have an energy saving pro-
gram.

26% of the washing machines have start time delsp 15% of the electric cookers
and 11% of the dish washers.

31% of the tumble dryers are operated on a cheaapé#roption, also 8% of the electric
heating boilers (see table 5-2-2).
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Table 5-2-2 Special features of household appkanc

1 = start time delay
2 = energy saving program

3 = cheaper tariff option

Household Appliance |Austria
(in %)
1 (2 |3
Washing machine 26 |71
Dishwasher 11 |43 |1
Tumble dryer 6 |37 |31
Refrigerator - - |2
Deep freezer - |- |1
Electric cooker 15 |- |2
Electric heated boiler|2 |- |8
(more than 80 litres)
Central heating pump |- |- |2
Electric water heater|0 |-
(up to 10 litres)
Electric space heating |0 |-
Air conditioner 0O |- |O

5.3 Use scenarios for smart appliances

In the questionnaire different scenarios were desdrregarding the usage of appli-
ances in a smarter way. The respondents were adkeither they would accept such a
scenario or not.

Scenario A: The washing machine starts after it regives a signal from the energy
supplier that cheap and renewable energy is availdé. It is guaranteed that the

process is finished at the desired time. Would petgaccept this for different ap-

pliances? And for financial or ecological or both easons? (see figure 5-3-1).

Most of the residents would accept this utilisatidgrfinancial and ecological reasons
are given:

Washing machine: 56%. 12% would not accept it beedbey want to do the laundry
immediately, they want to maintain control or thkink that the laundry would stay too
long in the washing machine.
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Dishwasher: 55%. 12% would not accept it mostly because theptwo wash the
dishes on demand, they don't like that the dishwashnot under their control or they
don’t use the dishwasher so often.

Tumble dryer: 55%. 14% wouldn’t accept it because they think bt flexible en-
ough, the laundry should not stay wet for a loniae or they don’t need a tumble
dryer.

Air conditioner: Only 38%. Also 39% wouldn’t accept it because timegd the air
conditioner on demand, they think air conditionisgunnecessary or they don’t have
one.

Figure 5-3-1 Start because of signal for cheap seemewable energy AUT

Start signal renewable energy - financial and ecological reasons AUT

washing machine dish washer tumble dryer air conditioner

Scenario B: You are about to start the dishwasher ten you receive the informa-
tion that for financial and ecological reasons it wuld be better to start it at a spe-
cific time later that day. Would you postpone the &rt? (see figure 5-3-2).

53% of all respondents would postpone the starfifi@ncial and ecological reasons. If
people don’t want to do it (these are about 11%g,mostly because they need clean
dishes right away.

Washing machine:54% would postpone the start because of finarasidl ecological
reasons. About 10% would not do it mostly becahse is not compatible with their
daily life routine.

Tumble dryer: 54% would postpone the start because of finarazidl ecological rea-
sons. 12% wouldn’t do it mostly because this ddeshwith their daily planning or
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they need the tumble dryer right after the laurftig been washed in the washing ma-
chine.

Air conditioner: Only 33% of all respondents would postpone thet $ta financial
and ecological reasons. 44% wouldn’t do it becabsy need the air conditioner on
demand or they think air conditioning is unnecegsar

Figure 5-3-2 Willingness to postpone the startafisehold appliances AUT

Willingness to postpone the start - financial and ecological reasons AUT

dish washer washing machine tumble dryer air conditioner

If yes, up to how long would the shift be acceptabP

Dishwasher: 30% the respondents would find it acceptable &igmme the start for any
time if it is not longer than 24 hours, 10% woutitept one hour, 15% would not post-
pone it longer than two hours, for 13% three hauosild be acceptable (see table 5-3-
1).

Table 5-3-1 Dishwasher — shift acceptable

any time if
0,5h| 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
AUT 36 | 74 123 100 | 79 54 46 38 238
(n=788)|4,6%| 9,4% | 15,6%| 12,7%| 10% | 6,9% | 5,8% | 4,8% 30,2%
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Washing machine:35% of the respondents would accept a shift ang if not longer
than 24 hours, 14% would accept two hours, more 126 would accept one, three or
four hours respectively (see table 5-3-2).

Table 5-3-2 Washing machine — shift acceptable

any time if

0,5h| 1h 2h 3h 4h 5h 6h 7h | not longer

than 24h
AUT 36 83 108 92 58 47 42 47 287
(n=800)|4,5%| 10,4%| 13,5%| 11,5%| 7,3%| 5,9%| 5,3%| 5,9% 35,9%

Tumble dryer: 35% would accept a shift any time if not longeartt24 hours, 14%
would accept two hours, 10% would accept one @etlours (see table 5-3-3).

Table 5-3-3 Tumble dryer — shift acceptable

any time if
0,5h| 1h 2h 3h 4h 5h 6h 7h | notlonger
than 24h
AUT 27 | 47 69 53 43 | 28 26 28 174
(n=495)|5,5%| 9,5% | 13,9%| 10,7%/| 8,7%| 5,7%| 5,3% | 5,7% 35,2%

Air conditioner: 21% would accept a shift any time if not longeartt24 hours, 34%
would accept half an hour, 20% would accept ona,hbl?s would accept two hours
(see table 5-3-4).

Table 5-3-4 Air conditioner — shift acceptable

any time if

0,5h 1h 2h 3h 4h 5h 6h 7h | notlonger

than 24h
AUT 77 46 25 13 6 6 6 2 48
(n=229)| 33,6%| 20,1%| 10,9%| 5,7%| 2,6%| 2,6%| 2,6%| 0,9% 21%
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Scenario C: Imagine it is possible to set your frer or fridge in a “smart opera-

tion mode” by pressing a button on it. This would ause breaks of two minutes
maximum in its operation that you might not even néice. The food quality would

definitely stay the same. Would you accept this?ds figure 5-3-3).

60% of all respondents in Austria would accept foidinancial and ecological reasons,
only four percent would not accept it mostly beeatleey fear that this feature damages
the appliance or that this will not save energy.

Dishwasher: 56% of the respondents would accept this for fuelnand ecological
reasons. Eight percent would not want it mostlyaose they think this damages the
appliance, this feature does not make sense @nig)y saving is too small.

Tumbler dryer: 58% of the respondents would accept this for foarelrand ecological
reasons. About eight percent would not want it tgds¢cause they think breaks in the
power are not good for the appliance or the cyadtsltoo long.

Air conditioner: 53% of the respondents would accept this for furirand ecological
reasons. 15% would not want it mostly because tieeyl the air conditioner on demand
and this is less comfortable or they think an amditioner is unnecessary.

Washing machine:57% of the respondents would accept this for fumerand ecologi-
cal reasons. Seven percent would not want it mbsttause they think this would dam-
age the appliance or the washing cycle would tastdng.

Electric water heater: 57% of the respondents would accept this for fnglrand eco-
logical reasons. 9% would not want it mostly beestlrey need hot water on demand.

Electric heated boiler: 58% of the respondents would accept this for fonglrand eco-
logical reasons. Five percent would not want it.

Electric space heating:58% of the respondents would accept this for fonand
ecological reasons. Eight percent would not wamastly because they don’'t have an
electric space heating.
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Figure 5-3-3 Smart operation mode for householdiappes AUT

Smart operation mode for household appliances AUT

freezer/fridge dish washer tumble dryer  air conditioner washing electric water  electric heated  electric space
machine heater boiler heating

5.4  Willingness to pay extra for smart appliances

Would the respondents be willing to pay extra for dreezer which uses stored elec-
tricity from a photovoltaic system and uses the sted cool during the night (by
compensation via reduced electricity costs within gears) (see table 5-4-1).

55% of the respondents would pay 50 to 100 EurcemAbout 13% would pay 100 to
200 Euro, about 22% would pay not more than 50 Euro

If people are not willing to pay extra, this is base the refunding period is too long or
the costs for this investment are too high.

Would people be willing to pay extra for washing mahines or dishwashers which
use hot instead of cold water (water heated by a lso collector)? Costs are saved
for heating the water up. These types cost more thmaothers but this is compen-
sated via the energy savings within five years (ségble 5-4-2).

56% of the respondents would pay 50 to 100 Euradrt such a washing machine or
dishwasher. 13% would pay 100 to 200 Euro extrauah8% would pay not more than
50 Euro extra.

13% are not willing to pay extra for such an apptemostly because the costs for the
investment are too high, installation is too complethey possess new appliances.
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Table 5-4-1 Willingness to pay extra for a freeméh stored electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
AUT 198 491 114 88
(n=891) 22,2% 55,1% 12,8% 9,9%

Table 5-4-2  Willingness to pay extra for a washmagchine/dish washer with stored
electricity

I would not be

0-50€ 50-100€ 100-200€ | willing to pay
extra
AUT 156 491 116 114
(n=877) 17,8% 56% 13,2% 13%

5.5 Acceptance of monitoring and information

For providing the appliances with cheap and renewadlke energy the energy supplier
might have to monitor the energy consumption of higlients constantly. The in-
formation would be treated confidential and deletedafter some time. Would the
respondents accept this? (see table 5-5-1).

Nearly 90% of the respondents would accept thisinidely or probably), about 46%
say definitely yes.

Table 5-5-1 Acceptance of monitoring

definitely yes | yes, probably | probably not| definitg} not
AUT 411 380 65 34
(n=890) 46,2% 42, 7% 7,3% 3,8%

How would people prefer to be informed about the pice and the availability of
cheap and renewable energy from the energy suppliei(see table 5-5-2).

One third in total would like to get the informatiovia internet/e-mail, about 30%
would prefer automatic regulation or an informatmm display of the appliance, 27%
would like to have it on a display in the flat, abd1% want to get it by SMS.
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Table5-5-2 Information about price and availabil{tyultiple responses)
via internet/ on'dilsplay on display prefer.
: by SMS | unitinmy | of the ap- | automatic
e-malil : :
flat pliance regulation
AUT 313 107 257 278 287
(n=848) 33,4% 11,4% 27,4% 29,6% 30,6%

5.6 Attitudes to smart appliances

Questions regarding the attitude towards smartiapes were asked in the question-
naire. The following section summarizes the answetbese questions (see figure 5-6-
1).

“Smart appliances will play a bigger role in thexnen years.” 70% in total agree com-
pletely or mostly with this statement.

“Smart appliances will be too expensive for therage household.” 57% agree com-
pletely or mostly with this statement.

“Smart appliances are complex to operate.” Only 3f%he respondents agree com-
pletely or mostly.

“Smart appliances are error-prone.” 45% of the oeglents agree completely or mostly.
“Smart appliances will increase comfort.” 68% agtempletely or mostly.

“To reduce energy consumption in households goolnieal solutions are required.”
90% agree completely or mostly.

“To reduce energy consumption in households a ahahgser behaviour is important.”
88% agree completely or mostly.
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Figure 5-6-1 Attitudes to smart appliances AUT

Attitudes to smart appliances AUT
a change of user behaviour is i
important ‘
good technical solutions are i
required ‘
smart appliances will increase i
comfort
‘ OI don't agree at all
smart appliances are error-prone I i B mostly don't agree
‘ 01 mostly agree
smart appliances are complex to | i O1 completely agree
operate ‘
smart appliances will be too | i
expensive ‘
smart appliances will play a | i
bigger role
1 1
0% 20% 40% 60% 80% 100%

5.7 Ecological awareness and engagement of the respontie

There were a few questions in the questionnaiehéxk the ecological awareness and
engagement of the respondents.

45% know exactly the total of their electricity lobithout looking it up, 42% know it
roughly and only about 12% do not know it withoabking it up (see figure 5-7-1).

22% purchase green energy (see figure 5-7-2).
64% of the respondents use energy saving bulbs.ofte
95% of all respondents let dishes cool down, bettoeg put them in the refrigerator.

86% of all respondents are aware of energy labesoéten buy appliances with A, A+
or A++.

91% of the people often operate the washing maatnriee dishwasher only when they
are full.

85% of all respondents turn down heating controémvleaving home for a longer pe-
riod.

49% of the respondents often use public transpaycle or walking for daily routine
travels (see figure 5-7-3).
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Figure 5-7-1 Knowledge about energy bill withoutkong it up AUT

Knowledge of energy bill without looking it up AUT

yes roughly no

Figure 5-7-2 Purchase of green energy AUT

Purchase of green energy AUT

in %
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Figure 5-7-3 Ecological awareness AUT

Ecological awareness AUT

using public tranport

turning down heating control

operating when full

aware of energy labels

let dishes cool down

using energy saving bulbs

in %
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6 ltaly

6.1 Socio-economic data

In ltaly 232 questionnaires were filled in. 44%tbé respondents are male, 55% are
female.

Regarding the age there are about 30% between 2B t@ars old, a little more than
30% between 26 and 35 years and also 30% betweand360 years old. 12% are more
than 50 years old (see figure 6-1-1).

Figure 6-1-1 Age ITA

Age ITA

in%

18-25 years 26-35 years 36-50 years 51-65 years more than 65 years

Almost half of the respondents in Italy have acaidemegrees, 37% A-Level and 12%
compulsory school (see figure 6-1-2).

35% of the respondents are employed, 27% self-gragl®5% are students (see figure
6-1-3).

30% work or have worked in a technical field, 70mnd.

In 28% of all households two or three persons iamed, in 25% of the households four
persons are living, 12% have five persons or mamg; 8% are one person households
(see figure 6-1-4).

In ltaly we have 75% of the households with noahll3 percent have one child, about
5% two children (see figure 6-1-5).
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Figure 6-1-2 Highest education level ITA

Education level ITA

compulsory school apprendiceship A-Level academic degree

Figure 6-1-3 Employment status ITA

Employment status ITA

student employed self-employed unemployed house wife/man pensioner
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Figure 6-1-4 Number of people living in the houddH®A

Number of people living in the household ITA

1 person 2 persons 3 persons 4 persons 5 persons and more

Figure 6-1-5 Number of children living in the hobheld ITA

Children living in the household ITA

no child 1 child 2 children 3 children 4 children all children have left
home
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40% of the respondents live in a smaller city (nmtban 100 000 habitants), 30% live in
a larger city (less than 100 000 habitants), 138&iin a village in a rural area (less than
1 000 habitants), 9% are living in a small townaimunicipal area (less than 10 000
habitants) (see figure 6-1-6).

Figure 6-1-6 Living area ITA

Living area ITA

in% 20

vilage in a ruralarea  smalltown ina rural area small town in amunicipal smaller city larger city
aea

In total in 70% of the households several peopietzan income.

30% of the households earn between 1000 and 20@@tareen 2000 and 3000 Euro
each, 20% of the households have a monthly nemedoetween 3000 and 4000 Euro,
10% of the households earn less than 1000 Eurdi(gee 6-1-7).

60% of the respondents live in a flat or in a restthl house, almost 40% are living in a
house. More than 80% of the respondents live irseswvith solar collectors or photo-
voltaic panels.
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Figure 6-1-7 Monthly net income ITA

Monthly net income ITA
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Euro Euro

6.2 Appliances in the households
The following appliances are used in the households

Almost all households possess washing machinesedirigerators, almost 60% of them
have deep freezers and dish washers. More thand@0#e households have electric
cookers, less than 30% central heating pumps,caiditoners can be found in about
30% of the households (see table 6-2-1).

75




Results of surveys GB, SLO, GER, AUT and ITA Smart-A

Table 6-2-1 Use of household appliances
Household Appliance Italy (in %)
Washing machine 98
Refrigerator 99

Deep freezer 57

Electric cooker 33

Central heating pump 26

Tumble dryer 7
Dishwasher 58

Electric heated boiler 8

(more than 80 litres)

Electric water heater (up to |14

10 litres)

Electric space heating 9

Air conditioner 27

Which of these appliances have special features édilstart time delay, energy saving
programs or use cheaper tariff options?

As can be seen in the following table, the most room feature is an energy saving
program for the washing machine (60%). Energy sayrograms are also used for
dishwashers (33%).

37% of the washing machines have start time delsp 16-17% of the dishwashers,
electric cookers and air conditioners. About 27%hef washing machines are operated
with cheaper tariff option, also about 13% of te&igerators and the dishwashers, 8%
of the deep freezers (see table 6-2-2).
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Table 6-2-2  Special features of household appéanc

1 = start time delay (timer)
2 = energy saving program

3 = cheaper tariff option

Household Appliance |ltaly (in %)

1 2 3
Washing machine 37 |60 |27
Refrigerator - - 13
Deep freezer - -
Electric cooker 17 |-
Central heating pump |- - 2
Dishwasher 17 |33 |13
Tumble dryer 3 5 5

Electric heated boiler|1 -
(more than 80 litres)

Electric water heater|7 - 2
(up to 10 litres)

Electric space heating |6 - 0,5
Air conditioner 16 |-

6.3 Use scenarios for smart appliances

In the questionnaires different scenarios were rifgestt regarding the usage of appli-
ances in a smarter way. The respondents were adkeither they would accept such a
scenario or not.

Scenario A: The washing machine starts after it regives a signal from the energy
supplier that cheap and renewable energy is availdé. It is guaranteed that the

process is finished at the desired time. Would pe&g accept this for different ap-

pliances? (see figure 6-3-1).

Most of the residents would accept this utilisatigrfinancial and ecological reasons
are given:

Washing machine:55%. 3% would not accept it mostly because thegtwa use the
device when they need it.
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Dishwasher: 47%. 6% would not accept it mostly because theytdse a dishwasher
or don't find it useful.

Tumble dryer: 41%. 15% don’t use this device or don't find iefis.

Air conditioner: 41%. 19% wouldn’t accept it because they needtheonditioner on
demand or they don’t have one.

Figure 6-3-1 Start because of signal for cheap sertewable energy ITA

Start signal renewable energy - financial and ecological reasons ITA

60—

50—

401

in% 30

20

10+

washing machine dish washer tumble dryer air conditioner

Scenario B: You are about to start the dishwasher ten you receive the informa-
tion that for financial and ecological reasons it wuld be better to start it at a spe-
cific time later that day. Would you postpone the &rt? (see figure 6-3-2).

47% of all respondents would postpone the starfifi@ancial and ecological reasons. If
people don’'t want to do it (these are about 10%s) nostly because of time organisa-
tion - they need clean dishes right away.

Washing machine:53% would postpone the start because of finarasidl ecological
reasons. About five percent would not do it mob#gause they don’t want to leave wet
laundry for too long in the machine.

Tumble dryer: 46% would postpone the start because of finarazidl ecological rea-
sons. 14% wouldn’'t do it mostly because of themeiorganisation and because they
need their clothes soon.
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Air conditioner: 38% of all respondents would postpone the starfifancial and/or
ecological reasons. 30% wouldn’t do it because ttesd the air conditioner on demand
or they don't use this appliance.

Figure 6-3-2 Willingness to postpone the startafsehold appliances ITA

Willingness to postpone the start - financial and ecological reasons ITA

in%

dish washer washing machine tumble dryer air conditioner

If yes, up to how long would the shift be acceptabP

Dishwasher: In total 56% of the respondents would find it qiteble to postpone the
start for any time if it is not longer than 24 heuior 15% it should not be longer than
two hours (see table 6-3-1).

Table 6-3-1 Dishwasher — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
ITA 7 7 10 11 13 7 8 10 92
(n=165)| 4,2% | 42% | 6,1% | 6,7% | 7,9%| 4,2%| 4,8%| 6,1% 55,8%

Washing machine:More than half of the respondents would accegtifa any time if
not longer than 24 hours, 20% would accept two figere table 6-3-2).
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Table 6-3-2 Washing machine — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
ITA 6 13 16 9 9 2 7 15 101
(n=174)| 3,4% | 7,3% | 9% | 5,1% |5,1%| 1,1%| 3,9%| 8,4% 56,7%

Tumble dryer: 61% would accept a shift any time if not longeartt24 hours, 17%
would accept two hours (see table 6-3-3).

Table 6-3-3 Tumble dryer — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
ITA 4 9 7 5 4 3 5 9 74
(n=120)| 3,3% | 7,5% | 5,8% | 4,2% | 3,3%| 2,5%| 5,2%| 7,5% 61,7%

Air conditioner: 40% would accept a shift any time if not longeartt24 hours, 25%
would only accept half an hour, 11% would accep bour, 12% would accept two
hours (see table 6-3-4).

Table 6-3-4 Air conditioner — shift acceptable
any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
ITA 29 13 14 6 3 1 0 3 45
(n=114)| 25,4%| 11,4%| 12,3%| 5,3% | 2,6%| 0,9%| 0% | 2,6% 39,5%
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Scenario C: Imagine it is possible to set your frer or fridge in a “smart opera-

tion mode” by pressing a button on it. This would ause breaks of two minutes
maximum in its operation that you might not even néice. The food quality would

definitely stay the same. Would you accept this?ds figure 6-3-3).

55% of all respondents would accept this for finahand ecological reasons, only 4%
would not accept it because mostly they have gt truthis function.

Dishwasher: 46% of the respondents would accept this for fonglnand ecological
reasons. Nine percent would not want it mostly beeahey don’t use one or because
they think this would damage the appliance.

Tumbler dryer: 45% of the respondents would accept this for forelrand ecological
reasons. 12% would not want it mostly because twyt have one or because they
think this would damage the appliance.

Air conditioner: 45% of the respondents would accept this for fonglrand ecological
reasons. 11% would not want it mostly because doeyt have one or they need the air
conditioner on demand.

Washing machine:52% of the respondents would accept this for fuelrand ecologi-
cal reasons. About five percent would not want @stty because they think this func-
tion would damage the device and they don't trust i

Electric water heater: 47% of the respondents would accept this for fnglrand eco-
logical reasons. 12% would not want it mostly beeathey don’t use this device, they
think the appliance could be damaged or hot wateeeded on demand.

Electric heated boiler: 47% of the respondents would accept this for fonglrand eco-
logical reasons. 11% would not want it mostly beeathey don’t use this device.

Electric space heating:46% of the respondents would accept this for fnand
ecological reasons. 10% would not want it mostlgause they don't use this device.

Central heating pump: 49% of the respondents would accept this for fnEnand
ecological reasons. Seven percent would not want it
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Figure 6-3-3 Smart operation mode for householdiappes ITA

Smart operation mode for household appliances ITA
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6.4 Willingness to pay extra for smart appliances

Would the respondents be willing to pay extra for dreezer which uses stored elec-
tricity from a photovoltaic system and uses the sted cool during the night (by
compensation via reduced electricity costs within gears) (see table 6-4-1).

Almost half of the respondents would pay 50 to Hi®o more. About a third would
pay 100 to 200 Euro, about 14% would pay not mioaa 50 Euro.

If people are not willing to pay extra, this is bhase of the following reasons: They
think this contribution should be done by the conmesa or the government or there
should be no extra price for environmental friendlgvices.

Would people be willing to pay extra for washing mahines or dishwashers which
use hot instead of cold water (water heated by a lsm collector)? Costs are saved
for heating the water up. These types cost more thaothers but this is compen-
sated via the energy savings within five years (ségble 6-4-2).

Almost half of the respondents would pay 50 to Ed@o extra for such a washing ma-
chine or dishwasher. About 30% would pay 100 to EQ@o extra, about 17% would
pay not more than 50 Euro extra.

Some people are not willing to pay extra for suohappliance because they think this
should be supported by the companies or the gowarhm@nd not by the costumers.
Also they have no trust in this device.
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Table 6-4-1 Willingness to pay extra for a freeméh stored electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
ITA 26 87 64 11
(n=188) 13,8% 46,3% 34% 5,9%

Table 6-4-2  Willingness to pay extra for a washimgchine/dish washer with stored
electricity

i would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
ITA 32 87 61 7
(n=187) 17,1% 46,5% 32,6% 3, 7%

6.5 Acceptance of monitoring and information

For providing the appliances with cheap and renewadlke energy the energy supplier
might have to monitor the energy consumption of higlients constantly. The in-
formation would be treated confidential and deletedafter some time. Would the
respondents accept this? (see table 6-5-1).

92% of the respondents would accept this (defipitel probably), 56% say definitely
yes.

Table 6-5-1 Acceptance of monitoring

definitely yes | vyes, probably | probably not| definite} not

ITA 103 66 11 3
(n=183) 56,3% 36,1% 6% 1,6%

How would people prefer to be informed about the pre and the availability of
cheap and renewable energy from the energy supplier(see table 6-5-2).

44% in total would like to get the information vidgernet/e-mail, 30% on the display of
the appliance or on a display unit in their flat%d want to get it by SMS and 12% pre-
fer an automatic regulation.
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Table 6-5-2 Information about price and availalyil{multiple responses)
via internet/ on.dllsplay on display prefer.
: by SMS unitin my | of the ap- | automatic
e-mail : :
flat pliance regulation
ITA 82 26 57 58 23
(n=187) 43,9% 13,9% 30,3% 30,9% 12,3%

6.6 Attitudes to smart appliances

Questions regarding the attitude towards smartiapes were asked in the question-
naire. The following section summarizes the answetbese questions (see figure 6-6-
1).

“Smart appliances will play a bigger role in thexnten years.” 80% agree completely
or mostly with this statement.

“Smart appliances will be too expensive for therage household.” 56% agree com-
pletely or mostly with this statement.

“Smart appliances are complex to operate.” Only Bffee completely or mostly.
“Smart appliances are error-prone.” Only 23% agaapletely or mostly.
“Smart appliances will increase comfort.” 64% italcagree completely or mostly.

“To reduce energy consumption in households gooldnieal solutions are required.”
91% agree completely or mostly.

“To reduce energy consumption in households a ahahgser behaviour is important.”
96% agree completely or mostly.
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Figure 6-6-1 Attitudes to smart appliances ITA

Attitudes to smart appliances ITA
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6.7 Ecological awareness and engagement of the respontie

There were a few questions in the questionnaiehéxk the ecological awareness and
engagement of the respondents.

About 50% know roughly the total of their electtychill without looking it up, about
15% know it exactly and about 35% do not know ithwut looking it up (see figure 6-
7-1).

Only 6% purchase green energy in their househsleks figure 6-7-2).
83% of the respondents use energy saving bulbs.ofte

Almost 90% of all respondents let dishes cool dowefore they put them in the refrig-
erator.

About three quarters of all respondents are awasnergy labels and often buy appli-
ances with A, A+ or A++.

87% of the people often operate the washing maatnriee dishwasher only when they
are full.

90% of all respondents turn heating control dowremvleaving home for a longer pe-
riod.

50% of the respondents often use public transpaycle or walking for daily routine
travels (see figure 6-7-3).
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Figure 6-7-1 Knowledge about energy bill withoutkong it up ITA

Knowledge of energy bill without looking it up ITA

in%

yes roughly no

Figure 6-7-2 Purchase of green energy ITA

Purchase of green energy ITA

in%
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Figure 6-7-3 Ecological awareness ITA

Ecological awareness ITA
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7 Overview all countries

7.1 Socio-economic data

In total 2907 questionnaires were filled in. 62%tloé respondents are male, 38% are
female.

Regarding the age there are 35% between 36 to &3 yéd, 28% between 50 and 65
years, 16% between 50 and 65 or between 26 andas gld. Only 5% are between 18
and 25 years old (see figure 7-1-1).

Figure 7-1-1 Age

Age

35+

30

25+

20+

in%

15+

10+

18-25 years 26-35 years 36-50 years 51-65 years more than 65 years

Almost 40% of all respondents have academic deg&% compulsory school, 20%
apprenticeship, 10% A-Level or other post 18 gigltfon (see figure 7-1-2).

60% of the respondents are employed, 20% pensiod&sself-employed and almost
5% are students (see figure 7-1-3).

53% work or have worked in a technical field, 478ndt.

In 35% of all households two persons are living2@% three or four persons live in a
household, about 12% have one person or five psr@omore (see figure 7-1-4).

In total we have more than 60% of the householdls mo child, about 18 percent have
two children, about 15% one child (see figure 7}1-5

88




Smart-A Results of surveys GB, SLO, GER, AUT and ITA

Figure 7-1-2 Highest education level

Education level

compulsory school apprendiceship A-Level academic degree others

Figure 7-1-3 Employment status

Employment status

in%

student employed self-employed unemployed house wife/man pensioner
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Figure7-1-4 Number of people living in the househol

Number of people living in the household

1 person 2 persons 3 persons 4 persons 5 persons and more

Figure 7-1-5 Number of children living in the hobekl

Children living in the household

no child 1child 2 children 3 children 4 children all children have left
home
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About one quarter of the respondents either live in a small town in a rural area or in
a in avillage in a rural area or in a larger ¢ityore than 100 000 inhabitants). 15% live
in a smaller city (more than 100 000 habitants) &#din a small town in a municipal
area (less than 10 000 habitants) (see figure ¥-1-6

Figure 7-1-6 Living area

Living area

in%

vilageina rura area smalltownina rura area smalltownina municipal smaller city larger city
area

In total in 65% of the households several peoplefan income.

30% of the households earn between 2000 and 30f) &owout a quarter between 1000
and 2000 Euro, 22% of the households have a mongtiyncome between 3000 and
4000 Euro, 10% earn between 4000 and 5000 Euroeai¥ more than 5000 Euro or
less than 1000 Euro(see figure 7-1-7).

67% of all respondents live in a house, 30% aradivn a flat. About 27% of the re-
spondents live in houses with solar collectorshmtpvoltaic panels.
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Figure 7-1-7 Monthly net income

Monthly net income

less than 1000  1000-2000 Euro  2000-3000 Euro  3000-4000 Euro  4000-5000 Euro  5000-6000 Euro  more than 6000

Euro Euro

7.2 Appliances in the households
The following appliances are used in the households

Almost all households possess refrigerators andiwgsmachines, more than 80% of
them have electric cookers, deep freezers andvagsiers, about half of them tumble
dryers. Air conditioners have only 6% the housebdee table 7-2-1).
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Table 7-2-1 Use of household appliances

Household Appliance All countries
(in %)

Refrigerator 99

Washing machine 98

Electric cooker 85

Deep freezer 83

Dishwasher 82

Tumble dryer 51

Central heating pump 19

Electric heated boiler 19

(more than 80 litres)

Electric space heating 13

Electric water heater (up to |11

10 litres)

Air conditioner 6

Which of these appliances have special features édilstart time delay, energy saving
programs or use cheaper tariff options?

As can be seen in the following table, the most room feature is an energy saving
program for the washing machine (about 70% of aliseholds). Energy saving pro-
grams are also used for dishwashers (47%,) andléutingzers (22%).

37% of the washing machines have start time delsp, 21% of the dishwashers, 17%
of electric cookers and 14% of the tumble dryersodt 18% of the washing machines
are operated with cheaper tariff option, also aldal® of the electric heated boilers,
12% of the dishwashers and 10% of the tumble drigers table 7-2-2).
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Table 7-2-2  Special features of household appéanc

1 = start time delay (timer)
2 = energy saving program

3 = cheaper tariff option

Household Appliance | All countries

(in %)

1 2 3
Washing machine 37 |72 |18
Dishwasher 21 |47 |12
Refrigerator - - 7
Tumble dryer 14 |22 |10
Deep freezer - -
Electric cooker 17 |-

Central heating pump |6 -

Electric heated boiler|3 - 14
(more than 80 litres)

Electric water heater|1 - 1
(up to 10 litres)

Electric space heating |2 - 12
Air conditioner 2 - 1

7.3 Use scenarios for smart appliances

Different scenarios were described regarding tlegeiof appliances in a smarter way.
The respondents were asked whether they would aasuep a scenario or not.

Scenario A: The washing machine starts after it regives a signal from the energy
supplier that cheap and renewable energy is availdé. It is guaranteed that the

process is finished at the desired time. Would pebg accept this for different ap-

pliances? (see figure 7-3-1).

Most of all residents would accept this utilisatioinboth financial and ecological rea-
sons are given:

Washing machine:64%. 8% would not accept it mostly because thegtwa use the
device when they need it or they want to be presten the washing is done.
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Dishwasher: 62%. 9% would not accept it mostly because thedribe device on de-
mand or don’t use a dishwasher or don't find itfulse

Tumble dryer: 62%. 10% want to use the device on demand ordbait use a tumble
dryer or they don't find it useful.

Air conditioner: 41%. 35% wouldn’t accept it because they needitheonditioner on
demand or they don’t have one or they don’t need on

Figure 7-3-1 Start because of signal for cheap sertewable energy

Start signal renewable energy - financial and ecological reasons

in%

washing machine dish washer tumble dryer air conditioner

Scenario B: You are about to start the dishwasher en you receive the informa-
tion that for financial and ecological reasons it wuld be better to start it at a spe-
cific time later that day. Would you postpone the &rt? (see figure 7-3-2).

61% of all respondents would postpone the starbédh financial and ecological rea-
sons. If people don’t want to do it (these are al884), it's mostly because of time or-
ganisation - they need clean dishes right awaley ton’t use a dish washer.

Washing machine: 63% would postpone the start because of both diahand eco-
logical reasons. About seven percent would nott doastly because they need the de-
vice on demand, they have no time for postponintpey don’t want to leave wet laun-
dry for too long in the machine.
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Tumble dryer: 62% would postpone the start because of both diahand ecological

reasons. About 8% wouldn’t do it mostly becausey theed the device on demand or

because of their time organisation.

Air conditioner: About 37% of all respondents would postpone tlaet $or financial

and/or ecological reasons. 42% wouldn’t do it beeailney need the air conditioner on

demand or they don’t use this appliance.

Figure 7-3-2 Willingness to postpone the startafisehold appliances

in%

Willingness to postpone the start - financial and ecological reasons

dish washer

washing machine

tumble dryer

air conditioner

If yes, up to how long would the shift be acceptabP

Dishwasher: In total 38% of all respondents would find it gotable to postpone the
start for any time if it is not longer than 24 heuior 23% it should not be longer than

two hours (see table 7-3-1).

Table 7-3-1 Dishwasher — shift acceptable
any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
(n= 81 183 314 279 | 257 | 143 | 158 | 152 968
2535) | 3,2% | 7,2% | 12,4%| 11% | 10% |5,6% | 6,2%| 6% 38,2%
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Washing machine: 42% of all respondents would accept a shift nogé than 24
hours, 23% not longer than two hours (see table)y-3

Table 7-3-2 Washing machine — shift acceptable

any time if

0,5h 1h 2h 3h 4h 5h 6h 7h | not longer

than 24h

(n= 73 193 | 326 | 250 | 212 | 143 | 143 | 176 1081
2597) | 2,8% | 7,4% | 12,6%| 9,6% | 8,2%|5,5%| 5,5%| 6,8% | 41,6%

Tumble dryer: 41% would accept a shift not longer than 24 ho288 not longer than
two hours (see table 7-3-3).

Table 7-3-3 Tumble dryer — shift acceptable

any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
(n= 75 158 | 236 | 183 | 195 | 110 | 112 | 125 836
2030) | 3,7% | 7,8% | 11,6%| 9% |9,6%|5,4%|55%| 6,2% | 41,2%

Air conditioner: 25% would accept a shift not longer than 24 ho288p only would

accept half an hour, 11% would accept one hourutaB0% would accept more than
half an hour (see table 7-3-4).

Table 7-3-4 Air conditioner — shift acceptable
any time if
0,5h 1h 2h 3h 4h 5h 6h 7h | not longer
than 24h
(n= 277 | 188 | 138 50 30 | 20 | 15 20 246
984) | 282 119,1%| 14% | 51% | 3% | 2% |1,5%| 2% 25%
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Scenario C: Imagine it is possible to set your freer or fridge in a “smart opera-

tion mode” by pressing a button on it. This would ause breaks of two minutes
maximum in its operation that you might not even néice. The food quality would

definitely stay the same. Would you accept this?ds figure 7-3-3).

66% of all respondents would accept this for bathricial and ecological reasons, only
4% would not accept it because mostly becausetthiel this will be bad for the appli-
ance or they fear that quality of food will be cammised.

Dishwasher: 62% of all respondents would accept this for BotAncial and ecological
reasons. 7% would not want it mostly because thektthis would damage the appli-
ance or they don’t use a dishwasher.

Tumbler dryer: 64% of all respondents would accept this for othncial and eco-
logical reasons. About 7% would not want it mo$icause they think this would dam-
age the appliance or because they don’t use one.

Air conditioner: 56% of all respondents would accept this for fmahand ecological
reasons. 13% would not want it mostly because doeyt have one or they need the air
conditioner on demand.

Washing machine:64% of all respondents would accept this for feiahand ecologi-
cal reasons. 6% would not want it mostly becausg think this function would dam-
age the device, they think the washing cycles lagit too long or they don’t have time.

Electric water heater: 61% of all respondents would accept this for fmahand eco-
logical reasons. 9% would not want it mostly beeahst water is needed on demand,
they don’t use this device or they think the appi@could be damaged.

Electric heated boiler: 64% of all respondents would accept this for fmahand eco-
logical reasons. 6% would not want it mostly beeatiey need hot water on demand,
they think this will be bad for the appliance,dtriot economical or they don't use this
device.

Electric space heating:64% of all respondents would accept this for friahand eco-
logical reasons. 7% would not want it mostly beeatiey need the appliance on de-
mand, they think this will damage the appliancéhey don’t use this device.

Central heating pump: 68% of the respondents would accept this for fwnEnand
ecological reasons. 5% would not want it.
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Figure 7-3-3 Smart operation mode for householdiappes
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7.4 Willingness to pay extra for smart appliances

Would the respondents be willing to pay extra for dreezer which uses stored elec-
tricity from a photovoltaic system and uses the sted cool during the night (by
compensation via reduced electricity costs within gears) (see table 7-4-1).

Almost half of the respondents would pay 50 to Ed®o more. About 22% would pay
100 to 200 Euro, 18% would pay not more than 5@Eur

If people are not willing to pay extra, this is bhase of the following reasons: They
don’t have the money, they think the usual appkanare expensive enough, they have
new appliances or they think they are to old foyibg new appliances.

Would people be willing to pay extra for washing mahines or dishwashers which
use hot instead of cold water (water heated by a lsm collector)? Costs are saved
for heating the water up. These types cost more thaothers but this is compen-
sated via the energy savings within five years (ségble 7-4-2).

Almost half of all respondents would pay 50 to Hl{ro extra for such a washing ma-
chine or dishwasher. About 21% would pay 100 to EQéo extra, 17% would pay not
more than 50 Euro extra.

About 10% of all respondents are not willing to gayra for such an appliance because
they think they don’t have the money or the uspaliances are expensive enough.
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Table 7-4-1 Willingness to pay extra for a freeméh stored electricity
| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
all 496 1467 599 197
(n=2759) 18% 53,2% 21, 7% 7,1%

Table 7-4-2  Willingness to pay extra for a washimgchine/dish washer with stored
electricity

| would not be
0-50€ 50-100€ 100-200€ | willing to pay
extra
all 467 1426 581 269
(n=2743) 17% 52% 21,2% 9,8%

7.5 Acceptance of monitoring and information

For providing the appliances with cheap and renewadlke energy the energy supplier
might have to monitor the energy consumption of higlients constantly. The in-
formation would be treated confidential and deletedafter some time. Would the
respondents accept this? (see table 7-5-1).

93% of all respondents would accept this (defigit@ probably), 54% say definitely
yes.

Table 7-5-1 Acceptance of monitoring
definitely yes | vyes, probably | probably not| definitey not
all 1483 1037 124 71
(n=2715) 53,7% 37,6% 4,5% 2,6%

How would people prefer to be informed about the pre and the availability of
cheap and renewable energy from the energy supplier(see table 7-5-2).

50% in total would like to get the information vrgernet/e-mail, 37% on a display unit
in their flat or on a display of the appliance, 24%¢fer automatic regulation and only
about 9% want to get it by SMS.
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Table 7-5-2 Information about price and availalyil{multiple responses)
via internet/ on.dllsplay on display prefer.
: by SMS unitin my | of the ap- | automatic
e-mail ) :
flat pliance regulation
all 1453 246 1067 1020 678
(n=2687) 51,5% 8,7% 37,8% 36,1% 24%

7.6 Attitudes to smart appliances

Questions regarding the attitude towards smartiapes were asked in the question-
naire. The following section summarizes the answetbese questions (see figure 7-6-
1).

“Smart appliances will play a bigger role in thexnten years.” 78% agree completely
or mostly with this statement.

“Smart appliances will be too expensive for therage household.” 54% agree com-
pletely or mostly with this statement.

“Smart appliances are complex to operate.” 29%eagoenpletely or mostly.
“Smart appliances are error-prone.” 36% agree cetalyl or mostly.
“Smart appliances will increase comfort.” 71% italcagree completely or mostly.

“To reduce energy consumption in households gooldnieal solutions are required.”
91% agree completely or mostly.

“To reduce energy consumption in households a ahahgser behaviour is important.”
90% agree completely or mostly.
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Figure 7-6-1 Attitudes to smart appliances
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7.7 Ecological awareness and engagement of the respontie

There were a few questions in the questionnaiehéxk the ecological awareness and
engagement of the respondents.

46% know the total of their electricity bill withblooking it up, 41% know it roughly
and 13% do not know it without looking it up (segufe 7-7-1).

Only 9% purchase green energy in their househsleks figure 7-7-2).
71% of all respondents use energy saving bulbs ofte

Almost 94% of all respondents let dishes cool dowefore they put them in the refrig-
erator.

86% of all respondents are aware of energy labelsoften buy appliances with A, A+
or A++.

93% of the people often operate the washing maatnirilee dishwasher only when they
are full.

87% of all respondents turn heating control dowremvkeaving home for a longer pe-
riod.

Almost 50% of all respondents often use public gpamt, bicycle or walking for daily
routine travels (see figure 7-7-3).
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Figure 7-7-1 Knowledge about energy bill withoutkong it up

Knowledge of energy bill without looking it up
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Figure7-7-2 Purchase of green energy

Purchase of green energy
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Figure 7-7-3 Ecological awareness
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8 Specifics, sample differences and influencing faat®

8.1 Specifics and sample differences between countries

There are some specifics of the different counam@es which have to be considered
for interpretation of the results. In the UK samplest of the respondents were academ-
ics because the questionnaire was distributed database of 11.000 persons on the
university campus. The database included besidedeatc and research staff also ad-
ministrative/management, clerical/secretarial, aoaid support and manual/craft staff,
but it seems that mostly academics were interdst@drticipate in the study. The same
Is the case for the other country samples. In w@&have in our samples more academ-
ics than this would be the case in a normal pojuiat

Also we have differences in the distribution of den In total 62% of all respondents
are male, 38% female. There are differences ircthumtries: In Great Britain and Slo-
venia there are 70% female, whereas it is the aotlagr round in Germany with 83%
male respondents. In Austria and Italy the gendsriblution is half-half.

Most of the respondents are middle-aged betweean8650 years old, there are few
younger than 25 years, This is the same for Auaimth Germany (in Germany we have
more people who are older than 50 years), it ieht for Italy (more younger peo-

ple). In Great Britain we have also many peopleveeh 26 and 35 years old, in Slove-
nia there are more younger people.

About 60% of all respondents are employed. In GBeaiin mostly all respondents are
employed, in Slovenia about a third (there are nmboelents in this sample). It's the
same in Italy, in Germany and Austria, where abdmlf of the respondents are em-
ployed.

About half of all respondents work or did work intexhnical field. There are less in
Slovenia (29%), Austria and Italy (about a third).

In total about 35% of the respondents live in hbotds with two persons, this is more
or less the same for all countries (25 to 45%)tobal we have more than 60% of the
households with no child in them, this is moreeass| the same in all countries (in Slo-
venia only about 40%).

There are differences concerning the living envinent. In Great Britain and Slovenia
about half of the people are living in larger @tien Austria and Italy these are about
40%. In Austria also 40% are living in a village,Germany 45% are living in a smaller
town.

In total most respondents (about 30%) have a mpmtét income between 2000 and
3000 Euro. The income level is higher in Greatdnitand Germany, it's lower in Slo-
venia and Austria and lItaly.

About two thirds of all respondents live in a hguabout one third in a flat. This is
similar in all countries except Italy. About 37% thie houses have solar-collectors or
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photovoltaic panels, most in Italy, less in Gredtdn and Slovenia about 20 to 30% in
Germany and Austria.

Despite these differences in the samples the ddstuand opinions about smart appli-
ances are very similar in all included countries.

What has to be considered is that the questiondadr@ot ask how respondents really
use their appliances, but how they can imagineseothem. There will be always a gap
between real behaviour and attitudes. So we habe tareful with the interpretation of
the results — we got very positive feedback coriogrthe attitude to smart appliances
but a reality check is needed. To get a deepet aigt to have a reflecting board addi-
tional to the surveys telephone interviews and $ogroups in the different countries
were done (see Smart-A report D5.3 Summary reddtieoresults of the phone inter-
views and D 5.4 Consumer acceptance — Summary trgpoithe results of focus

groups).

8.2 Hypotheses and influencing factors

Which factors influence the attitudes about smattsehold appliances? Are there spe-
cific factors (like gender, age, education levabame level, where people live etc.)
which make a difference? Is the energy saving bebawf respondents important?

Based on the information gained from analysed stidnd from expert interviews (see
Smart-A report D 5.1 Working paper on general camsupreferences and restrictions)
several hypotheses were derived, which were tesitbcdthe results of the survey. How-
ever, in some cases the data was not sufficiegivi® a good interpretation of the re-
sults. For the interpretation of differences it ade kept in mind that the differences
are partly very small.

One hypothesis referred to the correlation betwerergy saving behaviour and accep-
tance of smart appliances. For the assessmeneafyesaving behaviour of the respon-
dents an index was created: very low energy sabettaviour, middle energy saving

behaviour, high energy behaviour. For the acceptafcmart appliances also an index
was formed: very low acceptance, low acceptanag#) hcceptance, very high accep-
tance.

If we take all countries together, there is a gligifluence of energy saving behaviour
on the acceptance of smart appliances — the hitifgeeenergy saving behaviour the
higher the acceptance. This is especially trueteracceptance of specific appliances
like washing machine, dishwasher or tumble drylepebple purchase green energy or
if they possess solar- or photovoltaic-panels lamfiuence on the acceptance of smart
appliances over all countries.

If we check the particular countries we can seeaentlear tendency in Slovenia
(higher energy saving behaviour — higher accep)anceGreat Britain it seems the
other way round (lower energy saving behaviourghér acceptance), in Germany this
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is also true for specific advices but not for ail, Austria there is a slight trend and in
Italy a more clear trend to more acceptance ifgneaving behaviour is higher.

We had the assumption that consumers will be szpbout the monitoring of their
energy consumption. They will prefer less invasogmmunication methods, which
leaves it up to them whether to react or not. Farrttore correlations between the ac-
ceptance of monitoring and the age of respondeatikaly.

It was surprising that most consumers are not goecdeabout the monitoring of their

energy consumption by their energy supplier. Anrlmak over all countries shows that
older people (over 50 years) seem to be less segpsis well as respondents with ap-
prenticeship or academic degree. More than hathefconsumers want to get the in-
formation about cheap and renewable energy vianete- this is independent of social
factors like gender or age. Especially those wheehaorked or work in a technical

field prefer the internet.

The results are very similar in all countries —suomers are not concerned about moni-
toring, especially the older ones. In Great Britéia respondents prefer information on
the display of the appliance, more female than nrakker people with apprenticeship
or A-level. We have the same for Slovenia — moenthalf of them want to get the in-
formation on the display of the device. In Germawy thirds of the people like the
information via e-mail or internet, no differentflirences can be seen. In Austria it's
also internet or e-mail but not so clear like inn@any. Younger people seem to prefer
it more, also higher educated and self-employed.oimeltaly a little more than half of
the respondents like to get information via intéridales like it more than the female
respondents, also the younger ones more than dee ohes, the higher educated more
than the less educated, the “technical field-wakenore than the non-ones. Least
popular is automatic regulation in all countriesxeept in Austria.

Another hypothesis was that consumer acceptancelats with gender, age, educa-
tion level, income level and living situation. Ol countries we can't find any statis-
tical significant differences and influences. Ba#licthe same is the case if we focus on
the different respective countries.

Another idea was that types of households will hameinfluence on the acceptance
level of smart appliances. Over all countries itkkegano difference if people live in a
house or in a flat. This is also true for Greatt@n, Slovenia, Germany and lItaly, in
Austria there seems to be a slight tendency thaplpdiving in flats accept smart appli-
ances on a higher level.
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9 Conclusions

The current report summarizes the results of theeys with questionnaires in Great
Britain, Slovenia, Germany, Austria and lItaly. btal 2907 questionnaires were ana-
lysed, 232 from Great Britain, 200 from Slovenié823rom Germany, 943 from Aus-

tria and 200 from ltaly.

Most of the participating people use the usual Bbakl appliances like washing ma-
chines, refrigerators, deep freezers, electric esoknd dishwashers, tumble dryers are
used by about half of all respondents. Speciaufeatof appliances which are known
are mostly energy saving programs for the washiaghmmes or dishwashers, few ap-
pliances have features like start time delay arlg ariew households use cheaper tariff
options.

All together the respondents have rather positititudes regarding smart appliances.
For the interpretation of the survey results howeve have to consider that we have an
overall sample with a high share of males, of neeatjyed people, with higher educa-
tion, technical background and high ecological @ness, with the majority living in a
house without children.

Within the survey the consumers could indicate Whethey would accept smart opera-
tion for either “financial reasons”, or “ecologicaasons” or “financial and ecological
reasons”. In most cases consumers claimed thawbheld use smart appliances, if both
financial and ecological benefits are met. For wagimachine, dish washer and tumble
dryer about 60% of all respondents would accepharsoperation for both ecological
and financial reasons. Whereas only 40% of allaedpnts would accept it for the air
conditioner, where it is more important that thevee is available on demand. Similar
is the situation regarding the option to postpdeedtart of these appliances. 60% of all
respondents would accept this operation mode beaafunancial and ecological rea-
sons. Again the air conditioner is the exceptioherg only nearly 40% of all respon-
dents would accept a postponement of operation. @¥em would accept a time shift
up to 24 hours, for the air conditioner about 20%uld accept such a time shift. If all
three categories of reasons to accept smart appbaare summed up, the acceptance of
smart operation is up to 80 to 90% for the respedtievices. Also smart regulation of
appliances by the energy supplier is widely acakpfdout 60% of the respondents
would accept this kind of operation for the differe@ppliances, if both financial and
ecological benefits are met. Again if all threeegatries are summed up the acceptance
is up to 80 or 90% for the respective devices.

If people are sceptical regarding smart appliantes,is because they need the appli-
ance on demand, they can’t imagine how these feshould work or they fear smart
operation modes will damage their appliances.

About half of all respondents would pay 50 to 1@@d&more for a smart appliance, if
the costs are compensated through energy savihgsnded of a permanent monitoring
through the energy supplier does not seem a bigeror- about 90% would accept this
definitely or probably. Regarding information aboehewable energies, most of the

108




Smart-A Results of surveys GB, SLO, GER, AUT and ITA

respondents would like to get this information byail or internet or directly by a dis-
play on the appliance or in their flat.

Most of the respondents think, that smart appliane#l play a bigger role in the next
years, that they are easy to operate and they tlunk that smart appliances are error
prone. On the other hand more than the half tHiak $mart appliances are too expensi-
ve for the average household. More than half ofedpondents think that smart appli-
ances will increase the comfort. Almost all respamtd think that both good technical
solutions as well as a change of user behaviounpsrtant to reduce energy consump-
tion. A major part of all respondents seems to heavather high ecological awareness
and engages in energy saving measures.

No significant correlations between age, gendeucation and income level and living
situation and the acceptance of smart operatiapphances could be found. But there
is a correlation between energy saving behaviodrateptance: the more consumers
engage in energy saving behaviour the higher iatlbeptance of smart appliances.
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