’i) Check for updates

Journal of Climate Change Research 2022, Vol. 13, No. 3, pp. 365~372

DOI: https://doi.org/10.15531/KSCCR.2022.13.3.365

HelEs 9

o=0|
TTO -
golrfstn ZASE £

ro
rm
k>
N

Comparative Analysis of Policies Reflecting Carbon Prices for Fuel Conversion

Yu, Jongmin® - Lee, Seojin”

+

*Associate Professor, Dept. of Economics, Hongik University, Seoul, Korea
“Assistant Professor, Dept. of Economics, Hongik University, Seoul, Korea

ABSTRACT

To achieve national reduction goals, greenhouse gas reduction in the power eneration sector is important. Although the burden

of reduction is continually given to the power generation sector under the greenhouse gas emission trading system as a major policy

tool, criticism has been raised that the carbon price burden is not properly signaled. This paper aims to provide evidence of policies

that enable fuel conversion of power generation using permit allocation schemes. We conduct policy scenario analyses on fuel

conversion that allow policy makers to choose a microscopic permit-allocation policy considering the coal, natural gas, and carbon

market conditions.
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Fig. 1. Fuel prices for power generation per kWh"
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Table 1. Effect of Permit-Allocation Adjustment Rate for Fuel Conversion
(Unit: 1,000 Korean Won/KWh)
Y p—
5 30 40 50 60 70 80 90
0.7 15.05 13.40 11.75 10.10 8.45 6.80 5.15
0.6 13.40 11.20 9.00 6.80 4.60 2.40 0.20
0.5 11.75 9.00 6.25 3.50 0.75 -2.00 -4.75
0.4 10.10 6.80 3.50 0.20 -3.10 -6.40 9.70
0.3 8.45 4.60 0.75 -3.10 -6.95 -10.80 -14.65
0.2 6.80 2.40 -2.00 -6.40 -10.80 -15.20 -19.60
0.1 5.15 0.20 -4.75 -9.70 -14.65 -19.60 -24.55
0 3.50 -2.00 -7.50 -13.00 -18.50 -24.00 -29.50

Source: Author’s calibration
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Table 2. Fuel Price Gap Impact for Fuel Conversion for Benchmark Allocation

[e]
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Amo] [gt 7}
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=

(Unit: 1,000 Korean Won/KWh)
Pcarb(m
Price gap 30 40 50 60 70 80 90
(KRW/kWh)
70 53.50 48.00 42.50 37.00 31.50 26.00 20.50
60 43.50 38.00 32.50 27.00 21.50 16.00 10.50
50 33.50 28.00 22.50 17.00 11.50 6.00 0.50
40 23.50 18.00 12.50 7.00 1.50 -4.00 -9.50
30 13.50 8.00 2.50 -3.00 -8.50 -14.00 -19.50
20 3.50 -2.00 -7.50 -13.00 -18.50 -24.00 -29.50
10 -6.50 -12.00 -17.50 -23.00 -28.50 -34.00 -39.50
0 -16.50 -22.00 -27.50 -33.00 -38.50 -44.00 -49.50
Source: Author’s calibration
Table 3. Policy Mix of Auctioning with 50% Benchmark Allocation
(Unit: 1,000 Korean Won/KWh)
Feartm 30 40 50 60 70 80 90
Auctioning %
10% 10.93 7.90 4.88 1.85 -1.18 -4.20 -7.23
20% 10.10 6.80 3.50 0.20 -3.10 -6.40 -9.70
30% 9.28 5.70 2.13 -1.45 -5.03 -8.60 -12.18
40% 8.45 4.60 0.75 -3.10 -6.95 -10.80 -14.65
50% 7.63 3.50 -0.63 -4.75 -8.88 -13.00 -17.13
60% 6.80 2.40 -2.00 -6.40 -10.80 -15.20 -19.60
70% 5.98 1.30 -3.38 -8.05 -12.73 -17.40 -22.08
80% 5.15 0.20 -4.75 -9.70 -14.65 -19.60 -24.55
90% 4.33 -0.90 -6.13 -11.35 -16.58 -21.80 -27.03
100% 3.50 -2.00 -7.50 -13.00 -18.50 -24.00 -29.50

Source: Author’s calibration
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