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ABSTRACT

On the path to a zero-carbon city, reducing residential energy consumption - the largest contributor to city greenhouse gas

emissions - is critical. This study examines the impacts of building characteristics and temperature on residential electricity

and gas consumption in Seoul. This study utilized two large datasets: building-level energy consumption data and microclimate

data from 1,100 sensors throughout Seoul to reflect perceived building temperatures. Results show that electricity use follows

a well-known U-shape relationship with temperature, with a 1°C change in summer or winter leading to a 3 ~4% increase

in electricity use. Gas consumption for heating, on the other hand, is highest at extremely low temperatures, with a 1°C

decrease in winter leading to a 3% increase. Furthermore, electricity consumption is associated with land price, with higher

economic levels resulting in more electricity use. These findings underscore the importance of efficient demand-side electricity

management as Seoul faces increasing electricity demand due to rising temperatures and growing economic levels.
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Fig. 1. Sample distribution across Seoul as a
percentage share — electricity
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Fig. 2. Sample distribution across Seoul as a
percentage share — gas
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Building age  Temperature  Housing type
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Fig. 3. Correlation matrix
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Table 1. Descriptive statistic (Continuous variables)
Variable N Mean SD Min Median Max
Electricity consumption 54,404
) 83 0.0008 4 7,234
(kWh/m?) (=3,886 x 14 mos)
Gas consumption 31,710
) 75 0.0004 7 3,556
(kWh/m”) (=2,265 x 14 mos)
54,404
Temperature (°C) 10 3 14 30
(=3,886 x 14 mos)
_ s 54,404
Land price (3%/m") 6,520,000 4,830,000 71,000 4,965,000 57,440,000
(=3,886 x 14 mos)
Buildi (yr) 52,108 14 1 31 108
uilding age (yr
g age (=3,722 x 14 mos)
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Table 2. Estimation Results — Electricity

=
="

Control variable: In(Electricity consumption per unit area)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
2 0.0012%** | 0.0012%** | 0.0012%** | 0.0012%** | 0.0012%*%* | 0.0012%%* | 0.0012%%* | 0.0013%** | (0.0013%%**
! (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
“ -0.034%** | -0.033*** | -0.033*** | -0.033*** | -0.033%** | -0.033%%* | _0.034%*%* | _0.037%k*k | _0.037%**
K (0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.003) (0.002) (0.002)
8 -0.01%%* -0.00* 0.027%** 0.027%** 0.02 %% X 0.01%** 0.02%** 0.0] %
price (0.002) (0.002) (0.002) (0.002) (0.002) (0.001) (0.002) (0.001)
Bue 0.65%** 0.44%** 0.37%%* 0.34%%% 0.40%** 0.37%%* 0.40%%*
i - ily = X X
Single-family =1 (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Multi-family = 0
-0.0103*** | -0.0103*** | -0.0133*** | -0.0103%** | -0.0]33%**
Buge X X X X
(0.0007) (0.0007) (0.0007) (0.0007) (0.0007)
Bsz‘ru(:fure X X X O O O O O O
Region-fixed effect | O (Gu) O (Dong) | O (Dong) | O (Dong) | O (Dong) | O (Dong) X O (Dong) X
Year-fixed effect (0] (¢} (6] (0] (0] (¢} (0] X X
R? 0.07 0.17 0.20 0.21 0.20 0.19 0.08 0.19 0.08
n 54,404 54,404 54,404 54,334 52,080 52,080 52,080 52,080 52,080
*p<0.1, **p<0.05, ***p<0.01 (The numbers in parentheses represent standard errors.)
Table 3. Estimation Results - Gas
Control variable: In(Gas consumption per unit area)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
a -0.0015%** | -0.0014*** | -0.0014*** | -0.0015*** | -0.0015*** | -0.0015%** | -0.0015%** | -0.0015%** | -0.0015%**
! (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
“ -0.037*** | -0.039%** | -0.039%** | -0.039%** | -0.039%** | -0.039%** | -0.035%%* | -0.039%%* | .0.037***
g (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.003) (0.004)
_0 06*** _0 05*** _0 02*** _0 02*** _0 02*** _0 05*** _0 02*** _0 05***
s, . . . . . . X . . .
price (0.003) (0.003) (0.003) (0.003) (0.003) (0.002) (0.003) (0.002)
Bf’we 0.91%** 0.58%** 0.57%** 0.61%** 0.74%** 0.57*** 0.74%**
i - ily = X X
Single-family =1 (0.03) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Multi-family = 0
0.0014 0.0028** 0.0017 0.0028**
By X X X X (0]
(0.0012) (0.0012) (0.0012) (0.0012)
ﬁstrucmz'u X X X o) o o) o 0] o
Region-fixed effect O (Gu) O (Dong) | O (Dong) | O (Dong) | O (Dong) | O (Dong) X O (Dong) X
Year-fixed effect (0] (6] (0] (0] (0] (0] (0] X X
R 0.25 0.41 0.43 0.43 0.43 0.43 0.22 0.43 0.22
n 31,706 31,706 31,706 31,650 30,950 30,950 30,950 30,950 30,950
*p<0.1, **p<0.05, ***p<0.01 (The numbers in parentheses represent standard errors.)
http://www.ekscc.re.kr
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