ntroduction

Residential sector accounts for 12% of the CO2 emission in Korea
Reduction potential is differ from region to region
Socio-economic change and climate change will affect the energy use
6 This research discusses the underlying Korean regional

energy service demand in residential sector due to future changes
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wesults

<Heating/Hot water>
-Penetration rate of
device: Almost 100%
-GDP, and infrastructure
effect on fuel mix
-HDD, family size are
dominant factors

<Cooling>
-Purchasing power for
cooling is not sufficient

<Cooking>
-Eating outside habit is
getting increased

<Lighting>
-Lighting demand is corre-
lated with floor area

<Refrigerator>
-Due to Kimchi refrigera-
tor, demand will increase

<ICT(TV/PC)>
-Urban area people use
less ICT device

<Others>

-Purchasing goods will
lead the energy service
deand of other devices

<Total in RCP60>

N. of household, family
size, climate chang are
the most important fac-
tors

unt-tee - Energy service demand in each region
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Energy service = Activity * Structure * Intensity * Purchasing power * Efficiency

ESD Regression = f(Strucutre, Intensity, Purchasing power)

Regression analysis was conducted using historical data. Energy service demand was prid-
ictied by using GDP, Floor area, N. of household, Heating degree days, Cooling degree
days, Purchasing power, life style, and so on.

Activity Structure Intensity PP | Efficiency Data
Heating Household | Floor area/Household | ESD/Floor area | EU/ED | ED/ESD (Historical)
Hot-water | Household | Population/Household | ESD/Population | EU/ED [ ED/ESD
Cooling Household | Floor area/Household | ESD/Floor area | EU/ED | ED/ESD v
Cooking | Household | Population/Household | ESD/Population | EU/ED | ED/ESD Remove
Lighting | Household | Floor area/Household | ESD/Floor area | EU/ED | ED/ESD | Review | | Outlier
Refrigerator | Household [ Ownership/Household | ESD/Ownership | EU/ED | ED/ESD
ICT Household [ Ownership/Household | ESD/Ownership | EU/ED | ED/ESD l
Others Household [ Ownership/Household | ESD/Ownership | EU/ED | ED/ESD

*ESD: Energy Service Demand, ED: Energy Demand, EU: Energy use, PP: Purchasing Power

Energy use
(Base year)

formula

Energy use
(Target year)

. 700

Device ESD
PP (Base year)

Y

ESD
(Target year)
Yie = NH * IrLoor * (-916.622+0.228*Xupp+304.861#Xiw) (R* = 0.658)
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Yere = NH * (:9.083 +0.038 * Xeop + 0.287 * Xcop + 18.878%Xr) (R2 = 0.778)
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Cooking demand
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Yinwe = NH * (-210.611+0.093*Xppo+84.782*Xim) (R = 0.526)
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Hot-water demand
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. . Yie =NH* A Xea Xea = 0451 +0.591 * Xig (R* = 0.980)
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[ Lighting demand Uy x 2%, Lighting energy service demand
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Refrigerator
e Refrigerator demand k{5 Energy service demand change of refrigerator
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Yiers = NH * (17156 + 0106 * Xaor + 0.012 * Xuews) (R> = 0.887)
TV/Computer Xt =-2919.332+2275.003 * Xss ~1094.825 * Xusops) (R2 = 0.657)
e CT demand i Energyservice demand change of ICT
100
-
2
3

B ||| | ||| | ||| | ||| | ||| | ||| |

00 W0 N0 W0 W50
=2010 =200 ®2030 =2040 ®2050

—M —MW —SW —NE —ME —SE
Yor =NH * (19.799 +0.290 * Xaor) (R? = 0.447)
Others ( X )
e Others demand m‘ 2., Energyservice demand change of others
50
2
S04
Y
00
o o I I I I I
M NE

m2010 =200 ®2030 #2040 W2050




