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A Study on Impact of Apartment Complex Spatial Characteristics on
Electricity Consumption: Evidence from Seoul, Korea
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ABSTRACT : The apartment complex can have big difference for electricity consumption factors from
the individual houses. Not only does standardized multi-homes make one building, but electricity is also
consumed in public facilities and public spaces. Literatures have constructed electricity consumption
models of individual houses, and the concept of apartment complex was seldom studied except the
approach of microeconomic view. To expand the literatures results to population factor, the resident
registration ledger was used in addition to the building ledger, applying the STIRPAT (Stochastic Impacts
by Regression on Population, Affluence, and Technology). As a result, variables affecting the electricity
consumption of the apartment complex are population, population density, BCR(building coverage
ratio), number of floors, floor area per a house unit, the income level (house trade price per unit area),
number of months used. In addition, the low BCR-High Rise type complexes showed less electricity
consumption due to the increase of BCR and floors than the High BCR-Townhouse type complexes. On
the other hand, the latter was more effective in reducing electricity consumption due to the increase in
population density than the former. The results of this study are expected to be applicable to the
estimation of local electricity consumption in the case of public housing districts.
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1. Oky1: ©XRYY =3+ 2X

1,122719] 2= 358 oE 4t &
7R AL AESSBLDS)2] Ao wht
A7IAHE B40] 2 &= otk 4, g2 AE
2 A" IR 1) B 249 AEE 24"
TR0 vlsf GRIEA ] EAAS AoHA 71 4= A
ot o] AER olFX A= x| ARY
B Al 5 F&AE0] B ofe, o 1Ak
o] A71AHAIA, o B2 7125 5ol Basith

AEFSFBLDY7H 15 oVICAAD. 2% °1, 4

542

H 3) O] B8 24 ZIDH1~D34)

oVd, 85 ol MEHEAEE X
6}04 Bl AE8Fs Aol Ad
517] ol 2y Awr} ket & 9l

47 g

If

SE M2

o} 4 2y 2% BPHEA A3 INDIVIDUALO]

el aATt vkl &
Hausman#7
< 4 QI o= Hd WolM AE 1 2
FolobA] ok, E 1REALS 24T 5
omtt}. webA TIMES =,
02 =519, =10l I

T log 9] Algolal, A 7ligol &
02 BESAFE FoIA] ot

= U212 (p<0.00D),

A3} 2-way THET} Pﬁg% ARE

A7t vl7t 7RsSEHE 3).
D15 E 4712 AA ZEL log POPL

I

[

(]

1

[e) Kel

oft

__é“ﬁ

—

iy ke
2ol W

d
2

AgkEo]

" HyADY 231 (FA) 234 233: 284
=T =Te BLDS 104 BLDS 20|4 BLDS 40|4 BLDS 80|4
A Intercept 1.056 0.844 1.334 2424
T (z-value) (3.697)*** (2.900)** (3.201)%* (4.423)***
~oiszois | 100 POP 1.040 1.050 1085 1011
seTe (z-value) (105.127)*** (102.359)*** (65.118)*** (41.828)***
omals log DENSITY -1.063 -1.100 -1.080 -0.498
(z-value) (-25.387)*** (-26.114)%** (-19.599)*** (-4.955)***
e log BCR 1.118 1.175 1.115 0.728
- (z-value) (20.047)*** (20.767)*** (15.184)*** (6.437)***
sEA log FLOORS 1.257 1.285 1.146 0.677
see (z-value) (24.923)*** (25.190)*** (17.271)** (6.407)***
SCinix log SPACE -0.259 -0.262 -0.312 -0.149
e (z-value) (-5.636)*** (-5.572)*** (-4.892)*** (-1.585)
212 log TRADE 0.097 0.101 0.084 0.176
(z-value) (3.445)%** (3.552)** Q227 (3.727)%**
. log OLD 0.099 0.103 0.141 0.099
o= (z-value) (4.757)¥** (4.904)*** (5.296)*** (2.911)*
mm|e log TEMP -0.174 -0.174 -0.164 -0.158
== (z-value) (-b.472)*** (-5.466)*** (-b.142)*** (=3.946)***
N 6,732 6,558 4,104 1,968
meT (1,122 * 6) (1,093 * 6) 684 * 6) (328 * 6)
Hagd 1-way 1-way 1-way 1-way
(BPEY) (TIME) (TIME) (TIME) (TIME)
HausmanZdd 0.998 0.998 0.938 1.000
p-value (IEERY MEE7)|(UESUDY ASE7D | (UHENEY MES7H|(WEENHDY A=)
ZICH VIF 5.095 5.096 4.819 8.077
x AN 16,975.7 16,060.7 5,331.71 2,385.47
R 0.716 0.710 0.566 0.549
(adj R) (0.716) (0.710) (0.565) (0.547)
*** n(0.001  ** p0.01 * p<0.05
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(FLOORS)7} WHAAL = ke A2 514
Sge WAgo 17t Ea9tA] HEY T8
7F k= —4“]7} Hot. 235+ log BCR# log
FLOORSY| w23-g 4H}iet Zlojet. BPA 2+t
INDIVIDUALS] 6 TAFT} Qe & 2=

©Om(p<0.001), Hausman@?A 23} 2-way 1L
ey B ARLSE 4~ QITHES).

z-vauleZ} 2.041%, FEE 5% $FolA &
(1] noARgo] Sltke RS ERIg 4= Qltk. o

H
g%
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ol

QEATOIAE Ys|1 AES 1L A
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ol Sgsh ML
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S
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T 2359] Aol 2g10] H|g| IA JHAEHA t'%’-o
AN A A9 FLsitt. AL
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(@] &
SHS(FLOORSE 7H= BAI9} =2 1 Z 5
I F2 RSSE 7= BR = EY¥oE & 0
_ 0 20 40 60 80 100
o7} Qek= HoltKLi et al., 2018). AAR= % BCR(AH8)(%)
o 4) J2¥ 7% EHZHATE N=2,262, BIE N=2,322)
= Ha Ha Jg Y S HEHXt EJEN Z|H
A 262,265.5| 164,303.0| 334,575.6 2,467.0 3,123,275.0
2 XMyl 2 2 » ] ]
IMPACT | 8 T/IMEZ | EUSE B 87531.7| 60,999.0| 98,0554 264.0| 992,471.0
Poodlation | T o= POP A 22759 1,506.0 25825 115.0| 22,008.0
P J=EN B 726.1 537.0 692.8 16.0 4,699.0
— L AREA A 267341| 176641| 30,7045 11334| 2799283
B 97294 6,509.7 9,729.1 516.0| 63,100.0
_ A 5019.9 3,396.1 5,161.8 2269| 39,9108
HEMN , , , ,
e B_AREA B 28583 1,808.4 3,035.6 25653 | 24,1001
ofoiz F AREA A 74.4403| 47,806.4| 85556.2 3,065.7 | 793,974.2
B 235207 17511.3| 21,7372 7739 124,202.0
A 19.7 19.8 25 12.0 23.7
nig
i BCR B 31.0 28.2 8.9 23.7 93.8
- AR A 282.1 278.1 457 162.3 538.9
Site=A B 2522 2496 59.8 821 537.0
e o A 14.4 14.2 20 15 236
SHAEEA
giss | FLOORS B 85 9.1 22 21 15
A 708.8 458.0 778.0 65.0 6,864.0
REHA :
T HOUSES B 234.4 162.0 228.4 10.0 268.9
A 0.087 0.086 0.019 0.031 0.176
ol
ord= | DENSITY B 0.078 0.079 0.023 0.005 0.155
_ A 106.4 1031 25 34.1 279.8
S My
S BA | SPACE B 104.7 1025 231 376 268.9
A 96 70 95 1.0 72.0
HEZA
aEsT BLDS B 4.2 3.0 35 1.0 24.0
A 166.7 157.0 54.5 25.0 396.0
Mg
House=A] il o B 167.7 161.0 685 130 458.0
e A 633.1 575.0 216.0 173.9 1,444.0
2712 :
e TRADE B 564.4 513.4 188.8 2288 1,323.2
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£o] 8.5%0It}. FA AEFSE A:L%Ol BI&
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SHHIA). VIFZ} 10& 236 2535 Al<fstaict. BPAR
(& 5) 0ly2 28 =M Za(2E1, D&5~DE7)
B3 235: 236: o7
Gl ks s HAME(@S) A2 B 1=
A Intercept 1.056 0.932 0.949 -1.083
° (z-value) (3.697)*** (3.192)*** (1.951) (-2.265)*
FUSE log POP 1.040 1.041 0.954 1.170
Ol (z-value) (105.127)%** (105.168)*** (65.220)*** (63.263)***
olmais log DENSITY -1.053 -1.053 -0.562 -1.343
= (z-value) (-25.387)%** (—25.393)*** (-6.705)*** (-20.524)***
e log BCR 1.118 1.01 0.735 1.410
(z-value) (20.047)*** (13.186)*** (6.631)*** (14.952)***
sEa log FLOORS 1.257 1.317 0.799 1.660
s (z-value) (24.923)*** (22.502)*** (7.363)** (20.524)%**
AHE- | log BCR *
shiz2 | log FLOORS - (zogji* - -
Jmk=1=ly (z-value) )
Sz log SPACE -0.259 -0.269 -0.079 -0.357
=" (z-value) (-5.636)*** (-5.821)*** (-1.006) (-4.321)%**
e log TRADE 0.097 0.102 0.202 0.277
(z—value) (3.445)%** (3.618)*** (4.757)%** (5.114)***
jgas | 19 0D 0.099 0.099 0290 ~0.008
° (z-value) (4.757)%** (4.786)*** (7.947)%** (-0.215)
mm|e log TEMP -0.174 -0.174 -0.167 -0.185
(z-value) (-5.472)*** (-5.472)*** (-4.618)*** (-4.149)***
A 6,732 6,732 2,262 2,322
o= (1,122 * 6) (1,122 * 6) (377 * 6) (387 * 6)
A= 1-way 1-way 1-way 1-way
(BPEX) (TIME) (TIME) (TIME) (TIME)
HausmanZ®™ 0.998 0.999 1.000 1.000
p-value (IHeNEY MEE7) | ESAUDY ASE7) | (WHeNEY MEE7) | @ESUDY AEE7)
Z|t§ VIF 5.095 9.927 3.099 3.626
x 4™ 16,975.7 16,987.9 4,752.57 5,580.2
R-sq 0.716 0.716 0.678 0.707
(adj R-sq) (0.716) (0.716) (0.677) (0.706)
¥ p0.001  ** p0.01  *: p<0.05
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