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Abstract In keeping with the announcement and implementation of national policies on the reduction of greenhouse
gases (GHGs) and particular matter (PM), policy considerations are required for simultaneous reduction of GHGs and air
pollutants. In the present study, integrated management of climate change and air quality policy scenarios SRI (Scenario of
Reduction Indicator) and SMR (Scenario of Maximum Reduction) were constructed based on national plans, and policy effects
were analyzed for targeted regions of Seoul, Gyeonggi (Gyeonggi Province), and Chungnam (South Chungcheong Province).
The results showed reductions in CO, emissions by 13~22% relative to BAU scenario for 2030 SMR, while synergistic
reductions in CO, NOy, PM, 5, and SO, by 11~15%, 11~19%, 6~8%, and 4~17%, respectively, were also observed. Majority of
the industrial sectors currently use crude oil and bituminous coal. However, under the policy on “alternatives for raw materials
and fuels with low emissions of GHGs’, they are switching to renewable energy sources such as liquid nitrogen gas (LNG) and
biofuels. As a consequence, the emissions of GHGs and air pollutants from these industries show a contradictory trend; the
former decrease, while the latter record an increase. In particular, Chungnam, which consumes high quantities of soft coal,
should carefully review this policy prior to implementing it. In addition, the considerable reduction in primary PM, 5 was
observed owing to the replacement of older vehicles with newer ones in the transportation sector. Therefore, it can be stated
that the policies applicable to Seoul, Gyeonggi, that experience high level of pollutants from the transportation sector, should
be strengthened.
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Fig. 1. Flowchart of GAINS-Korea to build base year emissions (NIER, 2014).
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Table 1. Configuration outlook data of BAU scenario.

Sector Forecast data of national level

Forecast data of local government level

Power & Heat th power supply plan

To shut down existing power plants
to construct new power plants
on power supply plan

Industry

Residential/Commercial nd
2"% energy master plan

Transportation

Energy consumption per GRDP

Energy consumption per capita

Road
Rail, Aviation, Sea

Energy consumption per car
Energy consumption per capita

Table 2. Reduction indicators by policies applied to reduction scenarios.

Applied reduction indicators by 2030

Sector No. Policies

SRI SMR

Strengthening environment-

Power & Heat 1 .
friendly power

Renewable energy generation 20%

Supplying FEMS and
improving energy efficiency

Introduction rate 50%

Introduction rate 80%

Industry Alternatives for raw Heavy oil - bituminous coal — Heavy oil - bituminous coal —
3 materials and fuels with LNG - biomass fuel replacement, LNG - biomass fuel replacement,
low emissions of GHGs 5% 10%
Introducing passive and . .
4 Jero eneray technolo Mandating zero energy bld. Mandating zero energy bld.
gy % in public, 8.5% in public, 18.5%
Residential/ to new bld.
Commercial 5  Introducing BEMS Introduction rate 50% Introduction rate 70%

6 Replacing with LED light

Supply rate 100%
in private and public sector

Supply rate 100%
in private and public sector

Expansion supplying

7 environment-friendly
vehicles

8 Expansion low pollution

Transportation for old diesel vehicles

9 Expansion supplying
LPG vehicles
Expansion supplying

10 NG bus

Replace existing old gasoline cars
with eco-friendly one, 50%

Replace existing old diesel cars
with eco-friendly one, 15~19%
Replace existing old LPG cars
with eco-friendly one, 15%
Replace existing old diesel bus
with eco-friendly one, 8~33%

Replace existing old gasoline cars
with eco-friendly one, 60%

Replace existing old diesel cars
with eco-friendly one, 25~29%
Replace existing old LPG cars
with eco-friendly one, 25%
Replace existing old diesel bus
with eco-friendly one, 18~43%
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Table 3. Sectoral CO, decrease results for Seoul,
Gyeonggi and Chungnam reduction scenarios.
(unit: BAU-Mt, SRI-SMR -%)

Sector Scenario Seoul Gyeonggi Chungnam
BAU 10 87 173
Power&Heat oo sMR 20 20 20
BAU 1 8 39
Industry SRI 0 1 6
SMR 5 23 33
. . BAU 11 11 2
Ee“den“§% SRI 10 10 14
ommerdal smR 26 2 25
BAU 10 27 6
Transportation SRI 3 14 4
SMR 3 16 5
BAU 33 135 221
Total SRI 7 17 17
SMR 13 19 22

2] G-& 743} A& (MOTIE, 2019)2 #115}o] SRI &
BAE AEAEE 50%2 AA5HAT SMR 54|
B o7 58 2A4S FIRF ol g o= A 80%E A
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+ 71& =719 Ao | 2] WS 28-St
QAL TP AR A EE 71E s T AE
9 E8E 9 BuES A85HAY AAAE 304
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A& AEsto] 7P BEol F HiE Y A
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T}H(NIER, 2017).
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Fig. 2. Results of CO, NOy, PM, 5 and SO, reduction due to the implementation of the greenhouse gas reduction policies.
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Table 4. Sectoral and material increase and decrease results for Seoul, Gyeonggi and Chungnam reduction scenarios.

(unit: BAU-CO, Mt, CO - NOy - PM, 5 - SO, kt, SRI- SMR-%)

Seoul Gyeonggi Chungnam

CO, CO NOy PM,s SO, CO, CO NOy PM,s SO, CO, CO NOy PM,s SO,

Power & Heat BAU 10 6 6 0.1 004 87 4 68 1.0 1.5 173 19 111 0.7 53

SRI, SMR 20 19 20 19 20 19

BAU 1 0.1 03 43 001 8 3 13 90 65 39 6 21 4.1 16
Industry SRI 0 +1 1 0 0 1 +1 1 0 4 6 +11 1 0 +11
SMR 5 22 23 0 33 23 27 +3 0 0 33 +8 16 1 +19

BAU 11 13 23 0.1 1.5 1 10 22 0.2 1.7 2 4 4 0.1 1

Residential/Commercial SRl 10 12 10 10 13 10 12 11 10 12 14 16 14 16 15
SMR 26 25 26 26 24 22 22 23 22 22 25 25 25 25 24
BAU 10 123 42 08 01 27 138 158 52 0.2 6 36 47 22 0.04

Transportation SRI 3 12 15 0 0 14 1 6 0 0 4 7 5 13 0
SMR 3 14 20 33 0o 16 13 9 20 0 5 9 7 15 0

BAU 33 147 82 54 1.8 135 206 298 17 16 221 70 200 83 76

Total SRI 7 12 12 1 10 17 12 9 1 5 17 9 12 5 11

SMR 13 15 19 6 17 19 14 N 8 4 22 1 15 6 10
9~12%, NO, 9~12%, PM, s 1~5%, SO, 5~11% 74  t7|LEEd & Z45E°] o ot S8 X 37]
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