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ABSTRACT

A key driver for climate change caused by global average temperature rise is greenhouse gas cu-

mulative emissions that stay for long term in the atmosphere. Although at the moment there is no GHG

emission, global warming will continue owing to GHG cumulative emission. In this study, scenarios are

developed based on two types of optimistic and conservative diffusion goal. There were a total of 6

alternatives scenarios. The objective of this study are to compare scenarios in terms of GHG cumulative

emissions and alternative fuels. An object of analysis is the residential buildings and time frame of
scenarios is set up by 2030. And this study uses the LEAP model that is a bottom-up energy model.

In conclusion, It is important to set specific diffusion pathway for mitigating climate change virtually.

Key words : LEAP Model, Greenhouse Gas, Residential Sector
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Fig. 1. Basic parameters data set.

1) SEI(2011).

Base Vear 2011 - (First calculated year)

First Scenanic Year: 2012 - (Firstyear in which scenanic expressions used)

EndYear 2030 - (Lact calculated year)

ResultsEvery: 1 - years (must=1 for cost and stock tumover analyses)

Monetary Year: 2005 = (Yearto which all costs are discounted)

First Depletion Year: 211 =~ (First year in which resenves are depleted)

¥ Count Costs to End Year
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= Subject of analysis : Residential sector in Korea

= analysis period : 2011(base year) ~ 2030

= Final Energy Demand
Renewable energy

+ End-use : Heating & Water heating, Cooling, Cooking, Lighting,

Appliances, Non-energy

. Coal, Petroleum, Natural gas, Electricity, Heat,

8-

[ Key Variables and assumption ]

v

[ End-use analysis in 2011

frame 2011 ~ 2030

v

Scenario generation

v

Energy demand and GHGs
Emissions

Setting Base ine for a time ]

[ Data set of LEAP model

Fig. 2. Methodological framework of this study.
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Fig. 3. LEAP model structure.
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Heating and Cooling Cooking Lighting Appliances Non-energy
hot water
Coal 872
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Renewable 23
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Fig. 4. Projected key variables-househould size and floor space of residential building in

Korea for the time period of 2011~2030.
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=

AN Fo FEAR
ARgEEL, 20309744 2
UL Fig 49 Zo| F7bsHe mge
QT Zbig BAH Eololdo] AN e
HNREA A2E A, FA AWAe KEE
QOIDOA AAG 5 w9 F7HeS 2 gstel 2
BILAL, W % 2 A4, MOl ARRE o
YA BE 712 stel drel 4
= Belet, AR doreg Ty
oAux Agoz Axsgc WY, 29, 717
D e
B BEARE AESHL HFUA kst
71715 o] ARgaFolc. b 9 &4, A v
AUAFEL AR FAuE Hgstel HEouix
A7k A dze] wlgwWs EEch v, Y
W, 29, 7ba7)7) SR 29717 W 7))
A}2(KPE, 2011; KEEL 2010)2 o]&3}o] R4
o o] FokE 42E ol §ste] s e of
YA svlgro] APYEITE WHREL ofoizizt Al

718, 28T WES, ¥, 78 5=, 71

600>
AP, AlE7], A

< g5t

Z|EAGE 2= et AV ] SR E
A5tz QJelilA 5T Hart glon, B4 A
T Al 7 B S AU 9] o] 4=
8 FE= %“7}* HiEsF 59 HIE Hud
ol A FAITF A&EE=
& 141“4 EYo] gl= AL 7HgstaL
71 AUE|LE AAdsH] $18) 20
| RESE 7IHP°§ 2AZEA 2SS upAEER
g 7]ubE 9TLKEMC, 2011)9)4 A|A|5kaL %
o x| T& SES 28381 tH(Table 2
a). oY HE =85 AYstal, 1 FAE APE
lod ‘:'*4717P B &= YA agS A
Absal, Z ol |A] =aukS At

Table 3o W2H FA4E HAE9 oyx 8=
2011~20309 EoF APFZ7l80] 1%=2 LERG
i, ol oE FEo Hlety *M o=z ANk
2030 7HA] A &H o8 FIHek Ao MEI %E}.
A FAAEY AMUALLE 57 T“’r
9] HFo] Eoy, dAl= e FAE Eom
olth. E3) ¢IEF == 1990W ) o] AR L FA
S=9 oA an[EkoA Z HlEE ZAEHR S
U, 20118 712 oF 6% 2R3}, 2030d o= oF
1% w|9kS 2pA[eE Aidoloh. &) W FAAEY

Y 2 Ar

N
2,

—

d

N o
n>4' =) >i -{>



272 0|32 - U5 - Mo
Table 2. Energy demand rate of increase Unit %
Sector 2010~2020 2020~2030 2030~2040
Coal —8.3 —10.6 —I12.5
Oil —4 —4.6 —5.5
Energy demand Natural gas 2.7 13 0.1
in fuel Electricity 2.8 0.9 —0.4
Heat 3.6 0.9 0.9
Renewable energy 2.7 53 5.6
Heating and hot water 1.6 0.7 —0.2
Cooking 0.8 0.3 —0.1
Energy demand Cooling 48 3 1.8
in end-use
Lighting 1.6 —0.9 —3.1
Appliances 1.7 1 0.6
Source : KEMCO(2011).
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Table 3. Energy demand forecasting in reference scenario Unit : kTOE
Sector 2011 2015 2020 2025 2030
Heating and hot water 14,620 15,050 16,006 16,291 16,835
Cooling 420 559 706 848 977
Cooking 3,205 3,525 3,988 4,184 4,398
Lighting 1,088 1,082 1,065 1,039 998
Appliances 2,270 2,464 2,619 2,758 2,883
Non-Energy 58 49 40 32 25
Total energy demand in residential sector 21,661 22,729 24,424 25,152 26,116
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Table 4. Penetration rate of solar heat energy by scenarios, 2015~2030 Unit : %
2015~2030
i 1 201 202 202 2
Scenario Leve! 015 020 025 030 AAGR
O_FA Fast action 3.75 4.65 6.20 8.14 4.5
Optimistic O0_GA General action 242 4.37 6.35 8.14 6.8
O_SA Late action 0.51 1.25 322 8.14 15.5
C_FA Fast action 3.75 4.65 5.26 5.57 2.6
Conservative C GA General action 1.74 3.09 446 5.57 6.6
C_SA Late action 0.47 1.05 246 5.57 13.8
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