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Analysis of Determinants of Household Energy Consumption:
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Abstract
Greenhouse gas emissions and environmental pollution persist globally, leading to an increase in extreme
weather events, such as floods and droughts. Previous studies have investigated various factors for energy
consumption, such as household, residential, economic, and social characteristics. However, the body of
research examining energy-saving behavior and perceptions remains limited and underexplored. In particular,
significant differences in energy conservation perceptions can be observed among individual household
members, even within the same household. To this end, this study explores how household energy
consumption is associated with various factors, including household characteristics, housing characteristics,
energy-saving behaviors, and seasonal factors. We utilize survey data from the Household Energy Panel,
spanning a 24-month period from January 2018 to December 2019, comprising a sample of 5,897 households
across 17 cities and provinces nationwide. The findings of this study are expected to offer an empirical evidence
for household energy-saving policies.
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Table 1. Regional Distribution of Households
Region N %
Seoul 1021 17.99
Busan 378 6.66
Daegu 281 4.95
Incheon 326 5.75
Gwangju 197 3.47
Daejeon 193 3.40
Ulsan 182 3.21
Sejong 77 1.36
Gyeonggi 1,048 18.47
Gangwon 221 3.89
Chung-Buk 208 3.67
Chung-Nam 261 4.60
Jeon-Buk 238 4.19
Jeon-Nam 242 4.27
Gyeong-Buk 313 5.52
Gyeon-Nam 375 6.61
JeJu 113 1.99
N 5,674 100
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Division

Green Remodeling

Variables

A residential remodeling project that enhances energy efficiency and creates
an energy-saving living environment by improving the performance of

Project
rojec building insulation and systems.
A program that provides a cash rebate for households that reduce their
Energy Cashback 2. 0 .
Program electricity usage by 3% or more compared to the average consumption of
g the same month over the previous two years
Energy Efficiency A system that labels appliances with energy efficiency ratings from 1 to 5,

Rati
ating System energy efficiency.

allowing consumers to easily identify and purchase products with higher
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Table 3. The Variables for the Analysis

Division Variables Definition Source

Energy consumption of
households per unit area
from January to December
With in the plot 0f 2018-2019

Energy Consumption of
Dependent Variable Households Per
Unit Area [Ln(Mcal)]

Perception of
Appliances’s Energy 0=No, 1=Yes
Efficient Rating System

Checking The Electricity

Energy Bill 0=No, 1=Yes
Conservation Temperature Heatin, Setting temperature for Heatin
Characteristics P 5 g P 5
Temperature Air Setting temperature for Air
Conditioning conditioning
Using the Int t of
sing e. nternet o 0=No, 1=Yes
Things
KEEI*
Household Size Number of persons in household
Income The monthly income of a household
Independent Household Age Age of Householder
Variable Characteristics Gender 0=Male, 1=Female
. . 1=0Owner, 2=]Jeonse 3=Monthly rent,
Housing Ownership 4=Other
Housine Tvpe 1=Apartmet, 2=Detached house,
§1Yp 3=Attached house
Housing Age Housing Year of Construction
Housing . .
2. Dual Windows Number of double windows
Characteristics
1=0ne, 2=Two, 3=Three, 4=Four or
Rooms
more
Floors Number of floors
Season 1=Spring, 2=Summer, 3=Fall,
Season 4=Winter KMA**
Characteristics

Average Temperature Average temperature of 17 cities

*KEEI: Korea Energy Economics Institute
**KMA: Korea Meteorological Administrartion

2013). T, Yk HolEn} AL dlolElo] v on, Ahwo] Yo, ok U ArlEIS
o o e guol o) oS ARtk ol SRIsoF (A AY - AT, 2015). 0]o] 2 Q1
T} 44 (Multicollinearity) EAIS @8lali, o o] ujd mege] 4242 4] (1) 7} 2.

BeyelT Al Qs B4 ATE 55T 4 9

A7) k. S EY AAS wRAoR  La(Y,) =a+5,X,+6,P,+ 6L,

FARBHE B9 ARl 12 ALY 5 9] + B, e, &)
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Table 4. Panel Regression Model Hypothesis Test

Test Statistics  P-value .
Method Comparison
Fixed
F-Test 13F0(i(;?;)}'_ 1 0.0000  Effects>
’ - Pooled OLS
. Random
LM-Test Chlzb;ri((;)sl)’ 0.0000  Effects>
oe Pooled OLS
Fixed Effect
Hausman- chi2(22)= txe ects
0.0000 >Random
Test 124.35
Effects
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Table 5. The Descriptive Statistics

Division Variables Obs Mean Min Max
. Energy Consumption of
D 1 136,1 2.42 1. 9.99
ependent Variable Households Per Unit Area 36,176 30 9
Perceptllor} oprplllances s 136,176 0.87 0 1
Energy Efficient Rating System
Energy Checking the Electricity Bill 136,176 0.55 0 1
Conserva'tlo'n Temperature Heating 136,176 24.95 21 40
Characteristics
Temperature Air Conditioning 136,176 23.46 17 30
Using the Internet of Things 136,176 0.41 0 1
Household Size 136,176 2.69
Household Income 136,176 2.30 1
Characteristics Age 136,176 5571 16 99
Gender 136,176 3.90 0 1
Owner 136,176 0.78
Housing Jeonse 136,176 0.13
Independent Ownership  Monthly Rent 136,176 0.05
Variable Other 136,176 0.03
Apartment 136,176 0.53
Housing — Housing ) hedHouse 136176 031 - .
Characteristics Type
Attached House 136,176 0.17
Housing Age 136,176 1996 1901 2018
Dual Windows 136,176 4.14 0 28
Rooms 136,176 2.70 1 4
Floors 136,176 2.72 1
Spring 136,176 25
s Summer 136,176 25
eason - -
season Fall 136176 25
Characteristics
Winter 136,176 25
Average Temperature 136,176 1313 -2.6 26.8
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ZFe12 2018 0 & P 19964 o]t 7+
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4.177o]H, |4~ 07H, Z|f 287o]c}. B 1 74

#Joj2l
o BT} 2S

L2.7170]ch

Ad EA F A 9E G4t 7122 - 13.330]
-2.6%, |t 26.8%c0]|t}.

o, 4

4.2 H3EN

= g

S Lpehick

EEL

Fli‘

Qe

’ég:_g_

ofeA|4H]

3o 5ka-

o=2 &2 0

243

o =1
= od

Table 62 177] A]- & 5,6747}7-2 t]A}0. &2 OLS
29, gE avt iy, A AR
ol z|2xm]gef] w]A]

Stof 7t

A7}

ouzIEeF 5499 4, B HrolM SA1A L.

A7} ebe

Al

http://hrith.orkr | 105



Table 6. Results of Panel Multiple Regression

Pooled Ols Random Effects Fixed Effects

Coef. Std. Err Coef. Std. Err Coef. Std. Err

Perception of Appliances’s
Energy Efficient Rating System

Energy Checking the Electricity bill -0.006** 0.003 -0.021*** 0.004 -0.027*** 0.004
Conservation .
. Temperature Heating 0.003*** 0.001 0.005*** 0.001 0.006*** 0.001
Characteristics
Temperature Air Conditioning -0.000 0.001 -0.003*** 0.001 -0.003*** 0.001
Using the Internet of Things -0.041*** 0.016 -0.032 0.020 -0.050** 0.022

-0.017*** 0.004 -0.013** 0.006 -0.020** 0.007

Household Size 0.045%* 0016 0.040** 0.003 0.031*** 0.004
Income 0.016™* 0002 0.001  0.003 0.007** 0.003
Age 0.001** 0.000 0.001*** 0.000 0.000  0.000
Chz::csti};‘i’;gcs Gender -0.017*** 0.004 -0.005  0.007 -0.001  0.007
Housing Jeonse 0.029%* 0,005 0.028** 0.007 0.017** 0.008
Ownership  Monthlyrent  0.046*** 0.007 -0.023** 0.011 -0.067*** 0.014
(Ref. Owner) Other 0.031%* 0.008 0.046** 0.013 0.050  0.016
Housing Type Detached House 0.023*** 0.005 0.022*  0.013 0.085  0.040
(Ref. Apartment) Attached House -0.023*** 0.005 -0.030** 0.013  0.012 0.024
Housing Housing Age 0.002** 0,000 0.001** 0.000 0.002* 0.001
Characteristics Dual Windows -0.001%* 0.000 -0.001* 0.001 -0.001* 0.001
Rooms -0.189%* 0.002 -0.173*** 0.007 0.061** 0.017
Floors -0.007%* 0,001 -0.005  0.004 0.033* 0.014
Summer  0.007  0.012 0.123** 0.012 0.142** 0.012
Season (R:f_ezzor?ng) Fall -0.130%* 0.004 -0.157** 0.004 -0.160%* 0.004
Characteristics Winter 0.031%* 0011 0.162** 0.012 0.181%* 0.012
Average Temperature -0.033*** 0.001 -0.023*** 0.001 -0.021*** 0.001
Constant 4786** 0318 2.799** 0.807 -2.539  2.331
Number of Obs/Group 136,176 136,176/5,674
R-squared 0.3005 0.2968 0.2689

p-value: *p < 0.10, **p < 0.05, **p < 0.01

L5 H2E 7MESE oA aHFo] F7FeH RS A= A AT e}t YAgHWang
t}. o] v ] 4H] 88 3 771715 ARES] etal, 2021). o]3= oY A] H]-&o] thgt Q14| 7} o
£ 717t oll| A Al AT AP AT A -k o] 7t o A| AxH] o]l G P A=
Az} ‘Qi]’éjﬂ-(Rahman et al, 2017). oA A& F83%F 821U ofm|itt. oojd A=t W
H| 88 53°| B2 771718 ARSSk= 7=l 3, P AR LS FA A5k 7Y S oY
YREeko] #ilo] gl 7= wetEnt A7 8 = A 40| SIS o= AU 2wl F8
= ZRISHA] g 7= ol| A Mol F7Heitt 3} oA BEAdo] 7HE oA AxH| ol B
I YERTE A7) 832 ERIsk= 77 ol | A 03tk A UEhdTh AREQIE Y (10T) & ARES
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