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Analysis of Influencing Factors of Building and Urban Planning on Building
Energy Consumption Considering Income Gap

- Focused on electricity consumption on August in Seoul -
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Abstract

The purpose of this study is to analyze the influencing factors on building energy
consumption after dividing them into building and urban planning factors in consideration
of income gap. The amount of energy consumed for buildings are the largest part of the
total energy consumption in a city. Therefore, it is necessary to encourage the efforts for
reducing energy consumption in building more than anything else. One of the potential
ways to reduce energy consumption is to enhance building technology and/or to improve
the surrounding environment. Furthermore, energy consumption can be also influenced by
the income level of building users. Therefore, our regression analysis to identify the factors
affecting energy consumption was conducted separately by income group -high and low,
categorized based on land price. From the analysis, it was found that the factors affecting
energy consumption by the income gap are different. In the high income group, building
structure, house size, ratio of road, and number of building were affecting the energy
consumption of building, whereas the factors influencing the low income group were
identified as temperature, roof structure, distance to green space, ratio of water, and area of
plot in addition to the variables identified also in high income group.
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Table 1. The variables for the analysis

Division Variable Unit Source
Dependent variable EIectnc@y £ Kwh/m Building data open
consumption system (MOLIT)
. Seoul open data
Land LP Wi 3
Control variables and price on/m plaza (Seoul)
Temperature T °C SK Planet
Roof structure Ferroconcrete roof FR
Building Ferroconcrete B
structure building
Energy efficiency | Energy performance - Dummy
o index index (EPI) .
Building Housing Type T Building data open
factors (multi-family=1) system (MOLIT)
Floor space FS m’
Others Interaction Inter )
Independ liHT*FS)
ent verag(;je % year
variables cpnstructe year
Distance to water DW m
Distance to green DG m The road name
Ratio of water RW % address map
Ratio of green RG % (MQI)
Surrounding Ratio of Road RR %
Urban environment Altitude AL m Digital map (MOLIT)
planning - Building integration
factors Number of building NB - information (MOLIT)
Digital cadastral map
A f pl AP 3
rea of plot m (MOLIT)
Residential area RA Urban planning
Land use - Dummy information service
Commercial area CA (MOLIT)

MOLIT: Ministry of Land, Infrastructure and Transport
MOL Ministry of the Interior
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Table 2. Descriptive statistics

Division N Min value Max value Mean SD

Electricity consumption (kWh/m’) 9,434 0.00256 12.32 3.51 271

Land price (Won/m’) 9,434 440,000 34,100,000 2,899,739 1,509,439

Temperature (°C) 9434 25.27 27.03 26.55 0.31

Ferroconcrete roof 9,434 0.00 1.00 0.82 0.38

Ferroconcrete building 9,434 0.00 1.00 0.52 0.50

Energy performance index (EPI) 9,434 0.00 1.00 0.021 0.14

Housing Type (multi-family=1) 9,434 0.00 1.00 0.37 0.48

Floor space (m’) 9434 16.43 16,418,651 7,937.0 170,894.30

Average constructed year 9,434 1670.00 2015.00 1990.67 15.90

Distance to water (m) 9,434 0.00 2,058.20 539.88 346.92

Distance to green (m) 9,434 0.00 854.14 13173 109.16

Ratio of water (%) 9,434 0.00 41.25 0.19 1.83

Ratio of green (%) 9434 0.00 87.18 353 9.77

Ratio of Road (%) 9434 0.00 60.44 21.02 7.52

Altitude (m) 9,434 5.00 240.00 3292 2199

Number of building 9434 1.00 162.00 3.67 5.46

Area of plot (m?) 9434 244 296,846.25 2,170.19 8,904.45

Residential area 9,434 0.00 1.00 0.92 0.27

Commercial area 9,434 0.00 1.00 0.02 0.15
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Table 3. The result of the regression analysis

Division B Std. B Sig. VIF
. LP 237 033 .003 ok 1.577
Control variables
T .168 019 .054 o 1.255
Roof structure FR -372 -.052 .000 el 1409
Building structure FB -120 -022 .073 * 1.905
Energy efficiency EPI -034 -002 841 1.033
- index
Building
HT 021 004 .802 2.705
factors
FS -1.760 -1.190 .000 ok 15.566°
Others Inter 3.292 942 .000 ok 11.629
cY -001 -.008 .504 1754
DW .000 .000 975 1.078
DG .000 .004 704 1.252
RW .042 028 .002 ok 1.034
Urb Surrounding RG .002 .007 512 1351
rban environment RR 014 039 | 000 1161
planning
P AL .003 024 .019 ** 1.307
actors
NB .057 115 .000 ok 2.393
AP .000 .002 .890 2.684
RA -209 -021 .054 * 1471
Land use
CA .099 .005 622 1.449
Constant 7.970 .085
R .505
R- d 255
Model fit [— o
F 169.783
Sig. .000
*p<.10, *p<.05, ***p<.01
= A 1% ‘¢ AIRALHZFE -1.76%7F2A1 T
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JoR i oI R PAT IER PN L Fol wet w7l ks AL wolFET)
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Table 5. The result of ANOVA
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Table 4. The number of cases by each cluster

Cluster Low Mid High
Sample size 3,604 4,322 1,508
Valid sample 9,434

Missing 0.000

Division Sum of squares df Mean square F Sig.
Between Groups 1,068.65 2 534.32 17,242 .000
Land price Within Gropus 292.253 9,431 031
Total 1,360.90 9433
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Table 6. The analysis result by high/low groups
Division High LP Low LP
B Std. B Sig. B Std. B Sig.
LP 197 .022 401 -.003 .000 992
T -.161 -.012 .602 241 .030 .055
FR -194 -.024 347 -.548 -.082 .000
FB -.578 -.099 .001 264 .047 .016
EPI -.257 -011 .623 -.155 -.008 .567
HT -.730 -134 .001 .390 .064 .004
FS -1.543 -1.274 .000 -1.908 -.799 .000
Inter 3.360 1.290 .000 1.949 267 .000
cY -.008 -.043 177 -.004 -.020 .268
DW .000 -.022 .389 .000 011 440
DG .000 .009 728 .001 .031 .049
RW -.058 -.027 230 .042 .035 .013
RG -.003 -.008 757 .004 015 .385
RR .017 .056 .020 011 .026 .081
AL .005 .026 .296 .001 013 423
NB .040 134 .000 .038 044 .007
AP .000 -.032 .389 .000 .150 .000
RA -.292 -.036 .359 -.307 -.027 .072
CA -.023 -.002 952 1.393 025 .077
Constant 29.288 .044 14.824 .070
R 0.504 0.558
R-squared 0.254 0312
F 26.672 85.481
Sig. 0.000 0.000
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