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ABSTRACT

This study analyzed directions of the energy product efficiency improvement and Carbon Tax
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for the domestic building sector. In order to analyze GHG reduction potential and total cost, the

cost optimization model MESSAGE was used. In the case of the

nario,”

“efficiency improvement sce-

the cumulative potential GHG reduction amount - with respect to the “Reference scenario”

- from 2010 to 2030 is forecast to be 104 MtCO,eq, with a total projected cost of 2.706 trillion

KRW. In the “carbon tax scenario,”

a reduction effect of 74 MtCO,eq in cumulative potential

GHG reduction occurred, with a total projected cost of 2.776 trillion KRW. The range of per-ton

GHG reduction cost for each scenario was seen to be approximately —475~272 won/tCO,eq, and

the “efficiency improvement scenario”

showed as the highest in the order of priority, in terms of

the GHG reduction policy direction. Regarding policies to reduce GHG emissions in the building

sector, the energy efficiency improvement is deemed to deployed first in the future.
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—————
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storage

Fig. 1. MESSAGE flow.
Source: TAEA(2007)
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El5°] MXG(Matrix Generator)2t= Z2 135 Za B1ge S5 ok BAgolth mpxe
ol ok FEA o HdgkE = TAoth Al Ae Al WA AN el Ee) A
Ha dA= Ao r AHlE 3507 Ag CAP(Calculation Program)& F3af 3o} 1=
5415 OPT(Optimization) ZZ TIPSO 2 Fof 2 HoFE gAolt
Table 1. Technical information
Relative Lifetime Investment cost O&M* cost
efficiency (year) (1,000 KRW/TOE) (1,000 KRW/TOE)
Oil boiler 85% 10 280 14
Coal boiler 30% 10 221 11
Gas boiler 80% 10 250 13
Elec product 95% 3 327 16
CHP i i i i
(Combined Heat and Power)
Resi- Ren(Solar thermal) 50% 10 7,000 350
dential Air conditioner 3.44 COP** 6 667 33
Incandescent lamp 14L/ W% 1,000h 10 1
Fluorescent lamp 60L/W 12,000h 15 1
LED lamp 90L/W 50,000h 100 5
Appliance(refrigerator) - 10 900 45
Elec cooker - 7 216 11
Gas cooker(gas range) 7 588 29
Commercial oil boiler 85% 10 2,000 100
Commercial gas boiler 80% 10 3,800 190
EleCtr(i;e;??g)pump 3.41 COP 10 567 28
Commer-|  Electric heat pump 3.41 COP 10 567 28
cial (cooling)
Refrigerating machine 4.7 COP 15 456 23
GHP(Gas Heat Pump) 1.0 COop 15 1,000 50
Power(elevator) - - - -
Oil cooker - 10 283 14

* O&M(Operation and Maintenance).
** COP(Coefficient of Performance).
*** L/W(Lumen/Watt).

Source :

2H35(2012), A= AR2(2011), AT SARLT FololAl A7
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Table 2. Efficiency and investment cost (1,000 KRW/TOE)

=4 159

2010 2030
Efficiency | Investment cost Efficiency Investment cost
Gas boiler 80% 250 90% 275
Commercial gas boiler 80% 3,800 90% 4,180
Heating &
Electric heat
hot water ccirie fieal pamp 3.41C0P 567 4.16COP 737
(heating)
Ren(solar thermal) 50% 7,000 65% 7,500
Electric heat
cetrie Aeal pamp 3.41C0P 567 4.16COP 737
(cooling)
Cooling Refrigerating machine 4.7COP 456 6.4COP 616
GHP
3.14COP 1,000 5.02COP 1,600
(Gas Heat Pump)
Lighting LED lamp 90 L/'W 100 120L/W 130

* COP(Coefficient of Performance).
** L/W(Lumen/Watt).

Source : 3t738(2012), Page et al.(2010) A4,

Table 3. Cost estimates of GHG emissions per unit of energy source

GHG emission factor GHG emissions costs GHG emissions costs
Elec 0.466(kgCOxq/kWh) 23(KRW/kWh) 268(1,000 KRW/TOE)
Oil 2.44(kgCOseq/L) 122(KRW/L) 139(1,000 KRW/TOE)
Ngas 2.23(kgCOneq/m’) 112(KRW/m®) 106(1,000 KRW/TOE)
Coal 1.855(kgCOxeq/kg) 93(KRW/kg) 199(1,000 KRW/TOE)
Heat 1.813(kgCOney/T kcal) 91(KRW/Tt keal) 90(1,000 KRW/TOE)

* GHG emissions costs = Emission factor(tCO,s/Unit) x 50,000(KRW/tCO,).
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Fig. 3. Final energy outlook(2010~2030).
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Fig. 4. Outlook of GHG emissions.

Table 4. Total cumulative cost (1,000,000 KRW)

Reference scenario Efficiency imgrovement Carbon tax scenario
scenario
Investment cost 376,940 379,210 396,660
O&M cost 888,068 894,467 888,263
Fuel cost 1,491,241 1,433,315 1,491,550
Total cost 2,756,249 2,706,993 2,776,473
Reduction cost - —475(KRW/ACO,eq) 272(KRW/tCO,eq)
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