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Abstract

The purpose of the study was to investigate the -characteristics of energy use behaviors and energy saving
consciousness of multi-family housing residents. The energy referred to in this study includes electric energy, heating
energy and water usage. This study was conducted from a survey carried out in Seoul and Gyeonggi-do. The results of
the study are as follows: First, among the survey questions, the only positive energy saving behaviors shown by the
occupants was turning off the lights and the television, and in the use of kitchen appliances; it could therefore be
concluded that, in general, energy saving attitude and consciousness were not sufficient to reduce energy consumption.
Second, the results showed high mean scores for the behaviors which were easy to control, such as turning off lights
and televisions, and low mean scores for the behaviors which required extra effort to completely cut off electricity
energy such as pulling out the plugs of electronic appliances. Third, it was found that the occupants generally showed
the tendency to save heating energy. However, in cases where the occupants were required to continuously and directly
experience indoor temperatures, they expressed passive attitudes toward saving energy. Fourth, they showed wasteful
attitudes toward water usage by leaving the tap running when taking showers and washing their faces. Fifth, while they
showed a strong energy saving consciousness, they also showed a passive attitude about putting this into practice; there
was therefore some gap between attitude and behavior. Lastly, among the socio-demographic factors, age and family life-
cycle were very important factors affecting energy use and energy saving consciousness.
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Table 1. Composition of Survey Questions

Categories of research questions Number of questions

Questions for electric energy use behaviors 24
Questions for heating energy use behaviors
Questions for water use behaviors

Questions for energy saving consciousness
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Table 2. Respondents’ Socio-demographic Characteristics

Variables N %
Male 88 38.8
Gender  Female 139 61.2
Total 227 100.0
20 to 39 92 40.5
Age 40 to 59 103 454
60 to 79 32 14.1
Total 153 100.0
High school graduates and below 93 41.2
. College graduates 104 46.0
Education
Grad school graduates 29 12.8
Total 226 100.0
Less than 3 88 39.1
Household 35 58 258
'El‘::r]r’llg 5-7 36 160
(million won) Greater than 7 43 19.1
Total 225 100.0
Single + the new couple 33 14.6
Families with babies 38 16.8
) Families with young children 41 18.1
li];:r:;;ze Families with adolescents 46 204
Launching children & moving on 45 19.9
Families later life 23 10.2
Total 226 100.0
53-79 m? (20s PY) 57 25.1
79-106 m? (30s PY) 90 39.6
House size® 106-132 m? (40s PY) 36 15.9
132 m? and larger (50s PY and larger) 44 19.4
Total 227 100.0
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Table 3. Characteristics of Energy Use Behaviors
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Question MY SD
1 I prefer an induction range to a gas range. 2.46 0.95
2 T usually use an electric pot to boil water. 3.06 1.31
Electric energy 3 I dry dishes using a dish dryer. 1.87 0.91
use in 4 1 wash dishes using a dishwasher. 1.90 0.92
household chores 5 et food cool down before putting it into the refrigerator. 3.68 1.00
6 1 use the washing machine after enough laundry has accumulated for a wash. 3.80 1.00
7 1dry laundry using a clothesline (laundry hanger). 4.20 0.85
1 When planning to continue working on the computer later, I leave it on. 3.08 1.29
2 While reading or working, I use a work light in addition to the general lighting. 2.76 1.15
Electric energy 3 When going to bed, I always turn off the lights. 4.29 0.98
use in .
personal living 4 When going to bed, I always turn off the TV. 421 1.00
o 5 Tusually turn on the TV even if I am not going to watch it. 2.52 1.20
Characteristics of ) ]
electric energy 6 After using the washroom, I always turn off the light. 4.30 0.76
use behaviors 1 I unplug electronic products that I am not using. 2.96 1.17
2 I turn off the light in rooms that are not being used. 4.05 0.83
3 I always check whether all the lights have been turned off before going out. 4.18 0.88
4 T unplug all devices when I am leaving the house for a prolonged period of time. 3.06 1.19
5 Tuse an electric pad for heating. 2.87 1.30
General use of 6 In winter, | pse a separate heating source (electric heater or fan heater) in addition to 315 1.06
. central heating.

electric energy
7 In summer, I follow the recommended temperature range (24 to 27°C). 3.48 1.07
8 I use air conditioning briefly during the hottest time of the day. 3.54 1.02
9 I usually use a fan rather than air conditioning. 2.39 1.30

10 When I buy a home appliance, my decision is based more on the design of the product. ~ 3.37 1.00

When I am considering either buying or renting a home , I decide after examining the

i maintenance fees for such utilities as electricity and heating. 332 0.96

1 In winter, I follow the recommended temperature range (20 to 21°C) for heating. 291 1.02

Characteristics of heating 2 In winter, when I go out, I turn off the heating. 3.57 1.06
energy use behaviors 3 I turn off the heating in rooms that I am not using. 3.68 1.05
4 In winter, | wear long underwear to keep warm inside the house. 3.13 1.12

1 I always use warm water while washing the dishes in the kitchen. 3.01 0.98

2 I keep the water running while I am taking a shower. 3.20 1.18

Characteristics of water 3 T keep the water running when I wash my face. 3.19 1.10
use behaviors 4 1 keep the water running when I brush my teeth. 2.54 1.08

5 Tinstalled a water saving system or device in the toilet to conserve water. 227 0.93

6 1 keep the water running while washing the dishes. 3.08 1.01
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Table 5. Characteristics of Energy Saving Consciousness

Table 4. Time and Frequency for Taking a Shower

Mot N0 easone  NO9
under 10 44(19.4)  do not shower at home 6(2.6)
10~20 133(58.6)  twice or more a day 32(14.1)
20~30 36(15.9) once a day 137(60.4)
30~40 9(4.0)  once every 2 days 35(15.4)
over 40 5(2.2)  once every 3 to 4 days 13(5.7)

once every 5 to 6 days 4(1.8)
Total 227(100) 22 (100)
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Question M SD
1 Irecognize the need for energy conservation in residential life. 3.98 0.62
2 When I receive new information about energy conservation, I try to practice it. 3.60 0.69
3 I am always practicing energy and water conservation. 3.26 0.74
4 I am willing to participate in an energy or environment conservation program within the apartment complex. 3.27 0.80
5 The apartment superintendent’s office needs to provide online and offline programs that tell the residents about ways to 357 0.79

conserve energy and how much energy they are using.

6 I periodically check the electric meter to see how much electricity has been used. 2.70 1.03
7 I periodically check whether the circuit breaker is functioning. 2.40 0.93
8  When I buy an home appliance I always check its energy efficiency classification. 341 1.05
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Table 7. Energy Use Behaviors according to Age

. Duncan
Question Age M F value value
Electric energy use
When I buy a home appliance, 20s-30s  3.68 a
my decision is based more on  40s-50s  3.12  8.70%**
the design of the product. 60 & over 3.25
When planning to continue ~ 205-30s 343 a
working on the computer later, 40s-50s  2.93  7.14%**
I leave it on. 60 & over 2.55
) 20s-30s  2.58 a
I unplug electronic Products 40s-50s  3.05 15.48%* b
that I am not using.
60 & over 3.81 c
20s-30s  4.33 a
When going to bed, I always "
turn off the TV, 40s-50s 424 3.74 a
60 & over 3.78 b
20s-30s  2.96 a

I unplug all devices leaving
the house for a prolonged
period of time.

40s-50s  3.00  3.60* a
60 & over 3.53

20s-30s 3.59 a

40s-50s 392 3.77* a
60 & over 4.03

I use the washing machine
after enough laundry has
accumulated for a wash.

u =7
] i~ ' . 20s-30s 351 a
2o tf3t 7|gj7} st we v l:;_.—.J F A e Tlet food cool down before o o0 o0 4o,
_ - utting it into the refrigerator. ’ ’
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A& eko] Al |l 3 EH o] YolHE JteAE v 5 heating source in additionto ~ 40s-50s  3.21 7.08*** g
g
ot wEbd AAGZR el ARt Bed 5'— 1=3 central heating. 60 & over  3.69 b
) ) In winter, I follow the 20s-30s 3.28 a
Table 6. Energy Use Behaviors according to Gender recommended temperature 40s-50s  3.57 3.27* a
Question Gender M  t-value range. 60 & over 3.78
Electric energy use Heating energy use
When planning to continue working on the m 3.38 2 80** . 20s-30s  3.62 a b
computer later, I leave it on. f 290 In winter, \i\/hen I go‘ out, I turn 40s-50s 3.41 3.27% a
off the heating
Water usage 60 & over 3.94
m 3.38 20s-30s  3.78 a
I keep the water running when I wash my face. ¢ 308 2.00%* I turn off the heating in rooms 4052505 350 3.28% .
that T am not using. ’ ’
. m 2.8 60 & over 3.97 b
I keep the water running when I brush my teeth. 2.75%*
f 2.38 ) 20s-30s  3.00 a
In winter, I wear long 405505 3.06  5.99%* a
underwear. ’ ’
5) Ago] HEG Al EARAAT fol3 B Aelg 60 & over 375 b

=T =
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Table 7. Continued

Question Age M F value DVL;TEZH
Water Usage
20s-30s  3.55 a
I keep the wgter running while 405-50s 3.1 10.99%%* b
I am taking a shower.
60 & over 2.50 c
20s-30s  3.37 a
I keep the water running when 405505 319 4.75% a
T wash my face.
60 & over 2.69 b
) 20s-30s  2.67 a
Heep thevaterning when g0, 255 315 s
60 & over 2.13 b
I installed a water saving 20s-30s  2.09 a
system or device in the toiletto  40s-50s 231  5.31** a
conserve water. 60 & over  2.69 b
. " ) il 20s-30s  3.08 a
eep;a:hﬁzi;?gi:;liw 1€ 405505 321 378% a
60 & over 2.66 b
*P<0.05, ¥**P<0.01, ***P<0.001
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Table 8. Energy Use Behaviors according to Education

Question Education® M  F value Duncan
value
Electric energy use
) H & below  2.94 a
I use an elecltrlc pad for College 296  3.49* a
heating.
Grad 2.28 b
While reading or working, 1 H & below  2.62 a
use a work light in additionto ~ College ~ 2.72  3.75% a
the general lighting. Grad 3.28 b
[ use air conditioning briefly H & below 3.66 a
during the hottest time of the ~ College  3.54  3.44* a
day. Grad  3.10 b
Heating energy use
In winter, I follow the H & below 3.13 a
recommended temperature College  2.78  3.57* a
range for heating. Grad 272
Water Usage
) H & below 3.03 a
I keep the water running when College 322 3.10% a
I wash my face.
Grad 3.59
H & below 2.38 a
1 keep the water running when "
I brush my teeth. College  2.60  3.12 a
Grad 2.90
*P<0.05, **P<0.01, ***P<0.001
H & below: high school graduates and below
College: college graduates
Grad: grad school graduates
4 252
<Table 9>° w=m 250 wE Yt 74| Aol A
71 HA] ALl Efel] ek GRSl AT UERoH, Wi
AUIASE & Abg Aejol A 258 FG 1ke] Ffolv}
e ggl, TAS FeelAE B4 2 A4e Fol
O we 28e Avsn H98 Mg F s 49
oA o qA] doF 2 Wkt vie) 13] EFe] Al
B2 5y ¥ A 48D TVAR Pele oprre
B Ftel] vlgl =2 AR Yt &5 5 Sl o
2 919 dghgo] Falo] YEx aigith. Frpom
A/ AAHEE 7009k o) Hetelx] B8 ke 3
o] Yehet o]AL AasHTlA v AE &
23] AHg3] WRe] A71gRe AHgEA B veiA
e R E Hokalr| s M71geke AR
Wl Aoz 9.
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Table 9. Energy Use Behaviors according to Household Income

Question .In‘come M F value Duncan
(million won) value
Electric energy use
less than 3 2.74 a
I usually use an electric 3~5 3.28
. 3.32%
pot to boil water. 57 3.19 a
greater than 7 3.37
less than 3 3.00 a
Luse an electric pad for 3~5 3.14 sgqsee 2
heating. 5-7 3.03 a
greater than 7 2.16 b
less than 3 2.64 a
1 usu'filly turn on th‘e vV 35 279 a
even if I am not going to 3.96%*
watch it. ~7 244 a
greater than 7 2.02
less than 3 3.74 a
I use the washing machine 35 3.52 a
after enough laundry has 3.82%%*
accumulated for a wash. 3~7 4.14
greater than 7 4.02
While reading or working, less than 3 2.53 a
I use a work light in 3~5 230 s B
addition to the general 5.7 3.06
lighting. greater than 7 3.35
less than 3 2.40 a
After using the washroom, 3~5 2.64 4.78%% a
I always turn off the light. 5.7 2.69 ’ a
greater than 7 1.91 b

*P<0.05, **P<0.01, ***P<0.001
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Table 10. Energy Use Behaviors according to Family lifecycle Table 10. Continued
. "Family F- Duncan . "Family F- Duncan
Question lifecycle value value Question lifecycle value value
Electric energy use Water usage
1 227 a 1 3.52 a
While reading or working, D) 276 a b . . 2 3.25 a
T use a work light in addition to the P 55 ! keef;;et;v;fr g”:l’l‘:;i;”h‘le 350
general lighting. 3 2.50 b s 3 3.23 a
4 2.87 4 2.52 b
1 2.76 a 1 3.48 a
I unplug electronic products 2289 sseree 2 I keep the water running 2 330 a5y 2
that I am not using. 3 287 a when I wash my face. 3 3.19 ’ a
4 3.87 4 2.48 b
1 3.00 1 2.85 a
I use an electric pad 2 242 5 5k a I keep the water running 2 2.86 6.8 5 a
for heating. 3 319 b when I brush my teeth. 3 226
4 3.04 4 2.13
1 3.09 a 1 1.91 a
I unplug all devices when I am 2 3.05 a Iinstalled a water saving system or 211 a b
leaving the house for a prolonged 4.16%* device in the toilet to 5.54%%%
period of time. 3 2.87 a conserve water. 3 243 b e
4 3.83 b 4 2.74 c
1 2.48 a 1 3.09 a
In winter, [ use a separate heating D) 329 b . . 2 333 a
source in addition to central 6.40%** ! keep;::hﬁlati;:lﬁ;ﬁ while ' 5.01%*
heating. 3 3.18 b 2 - 3 3.03 a
4 3.57 4 2.43 b
1 2.79 a *P<0.05, **P<0.01, ***P<0.001
In summer, I follow the 5 3.56 b "Family life cycle
recommended 5.94%** 1: single + the new couple
temperature range. 3 3.60 b 2: families with babies and young children
4 3.74 b 3: families with adolescents and launching children & moving on
1 1.52 a 4: families later life
I usually use a fan rather 2 261 o b = - = - -
. = Ex] = CHES 3
than air conditioning. 3 232 5.19 b 2 AFA EA g Ao} nzR 2 BEe ols)
4 272 b o FEo| 2R3 Q. olet T2 Ade Y E 45
Heating energy use Oﬂ U:]-% Oﬂ ];] X] /\]-'9_83 EH 9’]— ]—%}__ ]i -ﬂ%_}r_% ‘;‘g 7] Z_].-
1 245 a F 5ol oA ool mAl= JFFe] mwgh A
In winter, I follow the 2 202 b o=z JrEt),
recommended 3.81%*
q ©° 2 >
temperature range for heating. 3 2.96 b ZIEAETT] O] W oux] dekela e ik 7k Aol
433 b7} glE Ao® YEepid oA AlRael st nviA e
1 3.70 a b ERE7 ATy YR JAPER RErE EXS Bl
ttum offthe heating inrooms 2 32y, Y. 5ol wrnsls) SUAE O ASdETlel 5%
e 2o TV Aun ouix) "epeld o] AAel mor] welE 2
4 4.13
— 22 oux Foe & AAsL Aoty ghste 7
) a
5 ags . o] 3.960% ¢ Ee FFol ol2i gtk
In winter, I wear long underwear. ' 8.09%** o H nE 1 Al 2o ‘HE> o
¢ s o R AL AL 2lee SREEER

oAl AT E T2 2 AZz2} BT o] AR}

@47 A0 ‘%iﬂ*%%%% A7 FHAMZ 3.30, 3.52

oF oJ2]o] g3 UES ¢ & Utk 2 Yeh} =3157] e defelo] gFrozw HF

So wE ofjux] defe]a] e Adro] Eoa Hog AMFI Qe Aoz EAHT AFA 549
Hokoalo] atol= WE ofUR] Ao <Table 11>3 7T},
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Table 11. Energy Saving Consciousness according to User
Characteristics
. . Duncan
Question Variable M F-value
value
Age
I recognize the need for 20s-30s 299 a
energy conservation in 40s-50s  3.31 18.71%*** b
residential life. 60 & over 3.84 c
When I receive new 20s-30s  3.39 a
information about 40s-50s  3.69 g 5qkek b
energy conservation,
1 try to practice it. 60 & over  3.94 ¢
[ am willing to participate in ~ 205-30s  3.13 a
an energy or environment 40s-50s  3.26 6.75*%** a
conservation program. 60 & over 3.72 b
Apartment office needs to 20s-30s  3.43 a
provide on & offline programs  405.505  3.59 508+ a
telling about ways to ’
conserve energy. 60 & over  3.94 b
o 20s-30s  2.50 a
! periodically check 40s-50s  2.68 7.92%%* a
the electric meter.
60 & over 3.31 b
 periodically check whether ~ 208-30s  2.18 a
the circuit breaker is 40s-50s  2.38 11.55*%** a
functioning. 60 & over  3.06 b
When I buy a home appliance, 20s-30s  3.09 a
I always check its energy 40s-50s  3.64 7.85%**
efficiency classification. 60 & over 3.61
Education
o H & below 291 a
I periodically check College  2.59 453* a
the electric meter.
Grad 2.34
I periodically check whether H & below  2.62 a
the circuit breaker is College 225 5.05%*
functioning. Grad 2.17
When I buy a home appliance, H & below  3.49 a
I always check its energy College  3.48 4.05** a
efficiency classification. Grad 2.90 b
Income (million won)
less than 3 2.92 a
I periodically check 3~5 247 4715 b
the electric meter. 5-7 2.94 ’ a
greaterthan7  2.37 b
lessthan 3 2.52 a
I periodically check whether 3.5 238 a b
the circuit breaker is 2.58*
functioning. 7 253 a
greaterthan7  2.07 b

o oA vtom A 7Y AAEE oy %

=
oA A4 ZFol oA def A of %

oA R o]dt F] oAE A Y=
el Atk 2y 20-30t) Je mE 2 AE
o] oYz dofe st A2 FHol tist 8
Aol tak FAH A< BE(3.39, 3.36)7F JE A

e

=T =

2
7]

=i}

e

Table 11. Continued

Question Variable M F-value Duncan
value
Family lifecycle
1 2.88 a
I am always practicing D) 318 a b
energy and water 11.29%**
conservation. 3 3.27
4 3.96 c
When I receive new ! 3.36 a
information about energy 2 337 e B
conservation, 3 3.63 a
I try to practice it. 4 404 b
1 2.39 a
I periodically check the electric D) 2.62 a
meter to see how much 6.60%***
electricity has been used. 3 2.65 a
4 3.52 b
1 2.12 a
I periodicall}{ check wl?ether D) 298 a
the circuit breaker is 9.84%**
functioning. 3 235 a
4 3.30 b
1 3.06 a
I am willing to p@icipate in D) 3.18 a
an energy or environment 3.95%*
conservation program. 3 331 a
4 3.74 b

*P<0.05, **P<0.01, ***P<0.001
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