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Abstract

In this study, I focus on analyzing how the effects of implementing ETS are different depending
on whether Korean ETS linking with carbon markets in other countries. The global computable
general equilibrium (CGE) model built in this study analyzes the chages in the production and trade
of industrial sectors according to the international linkage of ETS compared to the reference scenario
of emissions reduction targets and implementation of ETS. From the analysis of internatioanl linkage
of carbon markets scenarios, Annex B countries-South Korea carbon market linkage with individual
ETS in China worse the economic outcomes in South Korea the most. This means South Korea lose
the international competitiveness compared to China in this scenario. On the other hand, Annex
B-China carbon market linkage with Korean individual ETS implementation reduce the decreases in
production and trading. The most effective way is to join a global emissions trading market with
China. The results are consistent in most industries of South Korea. These results are caused by that
the supply of emission allowance is increased and the price of emissions allowances is dropped by
China's participation to the carbon market, which can be understood to reduce the carbon reduction
cost for industrial sectors. In addition, it can be also concluded that the determinant of the negative
impact of ETS on changes in production and trade is more sensitive to the price of emissions
allowances than to the characteristics of production and trade structure.
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Fig. 1. Structure of Production
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Fig. 2. Armington Composite of Imported Goods
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Fig. 3. Structure of Energy Composite
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Table 1. Region/Countries and Industries

Region/Countries Industries
R1 KOR Soth Korea 301 COAL Coal
R3 JPN J Energy
apan Sector S0 GAS Gas
R4 USA United States S04 PETR Petroleum
RS EU EU S05 ELEC Electricity
R6 OCE Oceania countries S06 OMN Minerals nec
S07 UGAS Utility
R7 ROW Rest of World
S08 AGRE Agriculture
Food and
S09 FOOD Beverage
S010 TEXT Textile
S011 WOOD Wood Products
S012 CHEM Chemical Products
General Mineral Products
Industry S013 CEME nec
Sector
S014 IRON Iron and Steel
S015 NOME Non Ferrous Metals
S016 MACH Machinery nec
Other
Sot7 MANU Manufacturing
S018 TRANS Transportation
S019 SERV Service
Other Industries
S020 OTH nec
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Table 2. Simulated Greenhouse Gas Emissions(BAU) by Region/Countries

(Unit: MtCO 2 eq.)

2015 2016 2017 2018 2019 2020
ng;g 544,02 561.32 579.13 597.48 616.37 (613%?1)
China 8,885.12 9,406.68 9,957.62 10,539.45 11,153.79 11(:2%92%
Japan 1,125.88 1,132.39 1,138.82 1,145.19 1,151.48 1(12553(;
USA 6,256.20 6,345.95 6,437.10 6,529.69 6,623.80 %7613;“;

EU 4,408.30 4.454.43 4,501.07 4,548 21 4,595.88 ‘tﬁ“‘é%
ROW 1274921 13191.06 1365099 1412978 1462821 ‘5(3‘74;}‘;
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Table 3. Scenarios for International Linkage of Emissions Trading Scheme(ETS)

Linked Countries

Detailed Setting

SCNi1 EU - USA - Japan — South Korea

SCN2 EU - USA - Japan - China

SCN3  EU - USA - Japan - South Korea — China

Linkage of ETS in EU, USA, Japan and
South Korea separate ETS in China

Linkage of ETS in EU, USA, Japan and
China separate ETS in South Korea

ETS in 5 countries (EU, USA, Japan,
South Koera and China) are linked each
other

eq., 20201 11,802.29 WITHE CO,eq. 0.2 A
&xo 2 A AA wEFY 26%, 29%2] 2 ]
F= AT dE-L 201597 20208 242
1,125.88 WMYLE CO.eq., 1,157.70 WYHE CO,
eq.ol o]& AR ALEHUL} =T EU
Al A=A o w wjZeko) #7}0}&] 20203 7]
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Table 4. Changes in GDP (in simulated 2020)

(Unit: A% compared to simulated GDP)

SCN1 SCN2 SCN3
Emissions

reduction 10% 20% 30% 10% 20% 30% 10%

rate in China
South Korea -1.32 -1.30 -1.28 -1.15 -1.14 -1.14 -0.28
China -0.12 -0.26 -0.48 -0.41 -0.60 -0.85 -0.42
Japan -0.70 -0.69 -0.69 -0.15 -0.22 -0.31 -0.17
USA -0.49 -0.49 -0.49 -0.10 -0.14 -0.21 -0.10
EU -0.84 -0.84 -0.84 -0.21 -0.30 -0.41 -0.22

= olg FAH R =9I JAE &t 3
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Table 5. Changes in Sectoral Outputs and Trade in South Korea (in simulated 2020)

(unit: 2% compared to BAU)

SCN1 SCN2 SCN3
Output Export Import Output Export Import Output Export Import
Food and Beverage -250 -193 -28 -220 -118 -219 -090 -132 -0.74
Textile -6.32 -817 -231 -534 -6.62 -199 -218 -3.07 -0.92
Wood Products -259 379 -178 -22 28 -12 -082 -113 -0.76
Chemical Products -12.14  -19.19 170 -11.27 1747 258 269 -4.12 0.09
Mineral Products nec ~ -3.89 -11.22 175 -3.10 -8.7 115  -0.47 043 -150
Iron and Steel -237 -39 -149 -4 -212 161 -0.09 039 -1.77
Non Ferrous Metals -0.79 0.07 -1.83 0.63 181 -1.39 0.60 115 -0.70
Machinery nec -0.48 -0.06 -154 -0.07 045 127 -040 -038 -0.70
Other Manufacturing 21 323 -132 -19% -317 039 -119 -287 0.33

Note: The emissions reduction rate in China is 10% compared to BAU
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