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ABSTRACT

Vulnerability due to climate change depends on the concentration of carbon dioxide emissions over several
upcoming decades. The objective of this study is to estimate the concentration of greenhouse gases and air pollutants
in 2100, while also accounting for expected socio-economic changes in Korea. First, we intend to prepare scenarios
for possible socioeconomic changes in Korea: business as usual (BAU), high growth and low growth. Secondly, we
aim to predict services demands in residential - commercial sector, transportation sector, industrial sector for each
scenarios. Finally, the emissions of LLGHG and SLCP will be estimated on the basis of the predicted service demands.
The study results project that in Korea, LLGHG emissions will be approximately 660 Mt CO, eq. and SLCP emissions
will be approximately 3.81 Mt, -including black carbon (BC) by 2100. The transportation and industrial sectors are
the major source for LLGHG emissions, and the residential and commercial sector serve as the SLCP source. Later,
additional studies on the cost and benefit of mitigation should be carried out by comparing the reduced use of
materials that cause climate change as a result of reduction policies and the socioeconomic cost.

Key words: Long-Lived Greenhouse Gas(LLGHG), Short-Lived Climate Pollutant(SLCP), CO, Emissions, Air Pollutants,
Climate Change, Mitigation, Adaptation.
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Fig. 1. Outlook of population and GDP.
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Fig. 2. Change in service demand in the residential and commercial sectors.
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Fig. 3. Change in service demand in the transport sectors.
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Fig. 4. Change in service demand in the industrial sectors.
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0.01 Mt, VOC 0.08 Mt, NH; 0.03 Mt 8j&3l= Ao = Lke}
vtk 2010 ohH] 21008 LLGHG Hi&EEFS 37%(34 Mit)o])
A 84%(77 Mt) 42Z71R] 7HA819 a1, SLCP vij&e) 9JA] =
E A 2004 34~79%(0.08~0.19 Mt) A== 7FAast= 7
g Hdrk ol QI ¥islel BAE Sl A o= wekErh

H7PA 9] LLGHG HjE E3t tjfio] oL & &=
Utk Ty ohE FESHO] Aol K AU oA
20305‘77}11 7Pt S Holtph 11 o9 R sl

AEE Hlvks Aolrh oyt iR Alue] oA ot
%‘ stal, A AluR| oflx= A sk As &

A7kl 9] SLCPY] HijEL: v Ftsdhe €l VOC7t

7V Be P Aska glom), 1 BhEoR (o7t e
7% LLGHG vt 2
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Table 1. Total emissions of long-lived greenhouse gas and short-lived climate pollutant
(Unit: LLGHG=Mt CO, eq./SLCP=Mt)

Year 2010 2025 2030 2035 2040 2045 2080 2085 2090 2095 2100
LLGHG 689 63.2 62.8 62.1 61.6 61.3 48.5 46.0 43.6 41.4 39.2
BAU
SLCP 0.9 1.0 1.1 1.1 1.2 1.2 1.1 1.1 1.0 1.0 0.9
R LLGHG 689 60.8 59.2 56.9 54.7 52.6 30.6 274 24.5 21.9 19.6
S Low growth
D SLCP 0.9 1.0 1.0 1.0 1.0 1.0 0.7 0.6 0.6 0.5 0.5
LLGHG 689 65.1 66.5 68.1 70.0 72.1 76.9 76.2 75.5 74.9 743
High growth
SLCP 0.9 1.1 1.2 1.2 1.3 1.5 1.8 1.8 1.8 1.8 1.8
LLGHG 722 81.4 81.5 79.6 78.6 78.2 79.5 76.2 73.2 70.3 66.6
BAU
SLCP 1.5 1.7 1.7 1.7 1.7 1.7 1.9 1.8 1.7 1.7 1.6
C LLGHG 722 79.2 78.0 76.9 75.3 74.1 57.3 53.0 48.3 435 41.0
O Low growth
M SLCP 1.5 1.7 1.6 1.6 1.6 1.6 1.3 1.3 1.1 1.0 1.0
LLGHG 722 84.4 87.3 88.6 90.2 90.6 97.5 95.0 92.9 90.9 89.1
High growth
SLCP 1.5 1.8 1.8 1.9 1.9 2.0 2.3 22 2.2 22 2.1
LLGHG 1037 1123 1169 1242 1321 1406 1689 1706 1724 1742 176.1
BAU
SLCP 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4
T LLGHG 1037 1084 1112 1141 1172 1204 1042 99.8 95.6 91.6 87.7
R Low growth
T SLCP 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
LLGHG 1037 1197 1279 141.1 156.0 1728 2851 3025 321.0 3407 361.7
High growth
SLCP 0.2 0.3 0.3 0.3 0.3 0.4 0.6 0.6 0.7 0.7 0.7
LLGHG 920 98.7 98.6 96.2 93.9 90.3 66.3 63.2 60.2 57.4 54.7
BAU
SLCP 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1
S LLGHG 920 96.7 95.3 91.5 87.8 82.5 484 442 40.4 36.9 33.7
T Low growth
L SLCP 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1
LLGHG 920 1009 1019 1009  100.0 98.2 85.8 83.6 81.4 79.3 77.3
High growth
SLCP 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
LLGHG 358 40.6 40.7 40.5 40.1 39.1 29.7 28.4 27.2 26.0 24.9
BAU
SLCP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C LLGHG 358 39.7 394 38.5 37.5 35.7 21.7 19.9 18.2 16.7 15.3
M Low growth
T SLCP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LLGHG 358 415 42.1 42.5 42.8 42.6 38.5 37.6 36.8 35.9 35.1
High growth
SLCP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(I) BAU LLGHG 287.1 3775 4077 4028 3951 3761 3376 3298 3222 3149 3078
N SLCP 0.9 1.1 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0
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Table 1. Continued
Year 2010 2025 2030 2035 2040 2045 2080 2085 2090 2095 2100
LLGHG 287.1 3724 3965 381.1 3633 3257 2003 1842 1694 1559 1434
Low growth
o SLCP 0.9 1.1 1.1 1.1 1.1 0.9 0.7 0.6 0.6 0.5 0.5
I
LLGHG 287.1 386.6 4283 4383 4459 4504 5759 588.8 602.1 6182 6349
High growth
SLCP 0.9 1.2 1.3 1.3 1.4 1.3 1.9 1.9 2.0 2.1 2.1

* RSD: residential sector, COM: commercial sector, TRT: transport sector, STL: steel industry sector, CMT: cement industry sector,

OIN: other industry sector.

CO; eq.2 COy7| tjFo]31, SLCP Hj&3-2 SO, 0.00 Mt,
NOx 0.04 Mt, BC 0.09 Mt, PM;, 0.01 Mt, CO 0.00 Mt, TSP
0.00 Mt, VOC 0.01 Mt, NH; 0.00 Mt Hj&3H= Z o2 yE}
vtk 2010 tfE] 2100 LLGHG Hi&ERS 43%(15 Mt)o]]
A 98%(35 Mt) ~=71A] AS1al, SLCP HijE 9A] RE A]
2] QoA 37~84%(0.01~0.03 Mt) AE=2 7rAadl= HaFS
=gk ol2jst ATk 4] Q17 Wslel WAlZ} lom, 2030
| o]F Qi AR Qlato] lEer wak tashs Ao W
it
AHEAN] S LLGHG Hi&Eds A
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