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ABSTRACT

The Korean government declared a goal of carbon neutrality in 2020, and local governments are also developing carbon
neutrality and green growth plans under the Basic Act on Carbon Neutrality. To establish such a policy-based plan, it is
important to have a reliable GreenHouse Gas (GHG) inventory. This study examines the application of the Key Category
Analysis (KCA) methodology to regional inventories. The KCA is currently applied using the 2006 IPCC Guidance
methodology, but the 2019 IPCC Guidance presents an improved methodology for assessing trends, so differences in the
applications were examined.In addition, the national-level inventory KCA do not apply the Scope 2 emissions concept, which
takes into account electricity and thermal energy, which are considered at the regional level, and are therefore examined
together in this study. The difference between applying these methods was also examined in an analysis for Seoul. The
existing methodology does not apply absolute values to some factors, resulting in a large variation in the factors to be
considered. In addition, an improved methodology to select major emission sources is necessary for reliable management of
GHG in the region. To comply with emission standards, the inclusion of Scope 2 emissions in the calculation could improve
the management of major GHG sources. Inclusion of data such as emissions by type of GHG gas and by fuel could allow

application of this method to other local governments.
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Fig. 1. Decision tree to choose a good practice method for key category
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Table 1. GHG Key category at Seoul through level analysis

Absolute value of Cumulative Rank of
emissions/removals (2021) | Level assessment sum of ank o
Category Codes and Names GHG Level
|E.m| L, , level
Assessment
Gg COzeq assessment
1A3b, Transport - Road transportation CO, 7,064 0.28 0.28 1
1A4b, Other sectors-Residential, Gas CO, 5,613 0.22 0.49 2
4A2, Solid Waste Disposal CH,4 4,370 0.17 0.67 3
1A4a, Other sectors-Commercial /Institutional,
CO, 2,326 0.09 0.76 4
Gas
1A1, Energy Industries, Gas CO, 2,053 0.08 0.84 5
2F1, Refrigeration and air conditioning HFCs 1,327 0.05 0.89 6
4C, Waste incineration CO, 821 0.03 0.92 7
1A4a, Other sectors-Commercial/ Institutional,
L CO, 551 0.02 0.94 8
Liquid
1A3a, Transport-Civil Aviation CO, 281 0.01 0.95 9
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Table 2. GHG Key category at Seoul through trend analysis based 2006 IPCC G/L

£, £, Trend Contribution to | Cumulative Total
Category Codes and Names GHG '
(2005) (2021) Assessment Trend of Column
1Al, Energy Industries, Gas CO, 1,074 2,053 0.03 0.16 0.16
4A2, Solid Waste Disposal CH,4 6,547 5,969 0.02 0.11 0.28
1A2, Manufacturing industries and construction,
L CO, 1,283 187 0.02 0.11 0.38
Liquid
1A3b, Transport - Road transportation CO, 10,095 7,064 0.02 0.11 0.49
4C, Waste incineration CO, 151 821 0.02 0.09 0.58
1A4b, Other sectors-Residential, Liquid CO, 907 119 0.02 0.08 0.66
2F1, Refrigeration and air conditioning HFCs 958 1,327 0.02 0.08 0.73
1A4a, Other sectors-Commercial /Institutional,
o CO, 1,091 551 0.01 0.04 0.77
Liquid
1A1, Energy Industries, Liquid CO, 338 0 0.01 0.03 0.81
1Ada, Other sectors-Commercial /Institutional,
. CO, 332 75 0.01 0.02 0.83
Soild
1A4b, Other sectors-Residential, Solid CO, 332 75 0.01 0.02 0.86
1A4b, Other sectors-Residential, Gas CO, 7,000 5,613 0.00 0.02 0.88
1A3a, Transport - Civil Aviation CO, 164 281 0.00 0.02 0.90
1A4a, Other sectors-Commercial /Institutional,
CO, 3,164 2,326 0.00 0.02 0.92
Gas
1A2, Manufacturing industries and construction,
CO, 205 39 0.00 0.02 0.93
Gas
2G, Other Product Manufacture and Use N,O 172 13 0.00 0.02 0.95
4.2.2. 2019 Refinement IPCC X|& 7|& 2AI7tA Ol AREUS. FHEE F9 "WiE d 7Y st &4
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Table 3. GHG Key category at Seoul through trend analysis based on 2019 refinement IPCC G/L
Category Codes and Names GHG £, £, Trend Contribution to Cumulative
(2005) (2021) Assessment Trend Total of Column
1A3b, Transport - Road transportation CO, 10,095 7,064 0.39 0.25 0.25
1A4b, Other sectors-Residential, Gas CO, 7,000 5,613 0.18 0.11 0.36
1A2, Manufacturing industries and construction,
Liquid CO, 1,283 187 0.14 0.09 0.46
1A1, Energy Industries, Gas CO, 1,074 2,053 0.13 0.08 0.54
1A4a, Other sectors-Commercial /Institutional, Gas| CO, 3,164 2,326 0.11 0.07 0.61
1A4b, Other sectors-Residential, Liquid CO, 907 119 0.10 0.07 0.67
4C, Waste incineration CO, 151 821 0.09 0.06 0.73
4A2, Solid Waste Disposal CH,4 6,547 5,969 0.08 0.05 0.77
1A4a, Other sectors-Commercial / Institutional,
Liquid CO, 1,091 551 0.07 0.04 0.82
2F1, Refrigeration and air conditioning HFCs 958 1,327 0.05 0.03 0.85
1A1, Energy Industries, Liquid CO, 338 0 0.04 0.03 0.88
1A4a, Other sectors-Commercial/ Institutional,
Soild CO, 332 75 0.03 0.02 0.90
1A4b, Other sectors-Residential, Solid CO, 332 75 0.03 0.02 0.92
1A2, Manufacturing industries and construction,
Gas CO, 205 39 0.02 0.01 0.93
2@G, Other Product Manufacture and Use N,O 172 13 0.02 0.01 0.95
Table 4. Comparison of GHG key categories according to methodology
Rank of Category Codes and Names
Level 2006 IPCC G/L 2019 IPCC Refinement Differ
Assessment (a) (b) (b-a)
1 1A1, Energy Industries, Gas 1A3b, Transport-Road transportation t3
2 4A2, Solid Waste Disposal 1A4b, Other sectors-Residential, Gas 112
3 1A2, Manufacturing industries and construction, Liquid | 1A2, Manufacturing industries and construction, Liquid 0
4 1A3b, Transport-Road transportation 1A1, Energy Industries, Gas 13
5 4C, Waste incineration 1Ada, Other sectors-Commercial/ Institutional, Gas 12
6 1A4b, Other sectors-Residential, Liquid 1A4b, Other sectors-Residential, Liquid 0
7 2F1, Refrigeration and air conditioning 4C, Waste incineration 12
8 1A4a, Other sectors-Commercial /Institutional, Liquid 4A2, Solid Waste Disposal l6
9 1A1, Energy Industries, Liquid 1A4a, Other sectors-Commercial /Institutional, Liquid 11
10 1A4a, Other sectors-Commercial/ Institutional, Solid 2F1, Refrigeration and air conditioning 13
11 1A4b, Other sectors-Residential, Solid 1A1l, Energy Industries, Liquid 12
12 1A4b, Other sectors-Residential, Gas 1A4a, Other sectors-Commercial /Institutional, Solid 12
13 1A3a, Transport - Civil Aviation 1A4b, Other sectors-Residential, Solid 12
14 1A4a, Other sectors-Commercial /Institutional, Gas 1A2, Manufacturing industries and construction, Gas 11
15 1A2, Manufacturing industries and construction, Gas 2G, Other Product Manufacture and Use 11
16 2G, Other Product Manufacture and Use
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Table 5. GHG key category including Scope 2 based on level analysis

Absolute value of Level Cumulative
eve
emissions/removals (2021) sum of Rank of Level
Category Codes and Names GHG assessment
£ | I level Assessment
Gg COxeq o assessment
. i COy,
S2.1A4a, Other sectors-Commercial/ Institutional,
. CHa, 14,091 0.29 0.29 1
Electric
N,O
1A3b, Transport-Road transportation CO, 7,064 0.14 0.43 2
CO,,
S2.1A4b, Other sectors-Residential, Electric CH,, 7,001 0.14 0.58 3
N,O
1A4b, Other sectors-Residential, Gas CO; 5,613 0.11 0.69 4
4A2, Solid Waste Disposal CH,y 4,370 0.09 0.78 5
1A4a, Other sectors-Commercial/ Institutional, Gas | CO, 2,326 0.05 0.83 6
1A1, Energy Industries, Gas CO, 2,053 0.04 0.87 7
2F1, Refrigeration and air conditioning HFCs 1,327 0.03 0.90 8
4C, Waste incineration CO, 821 0.02 091 9
L . . COy,
S2.1A2, Manufacturing industries and construction,
. CHs, 739 0.02 0.93 10
Electric
N,O
CO,,
S2.1A3c. Transport-railways, Electric CHa, 711 0.01 0.94 11
N,O
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Table 6. Comparison of level anlaysis base GHG key categories according to emission criteria

Rank of Category Codes and Names
Level

Assessment Scope 1 Scope 1(S1), Scope 2(S2)
1 1A3b, Transport-Road transportation S2.1A4a, Other sectors—Commercial /Institutional, Electric
2 1A4b, Other sectors-Residential, Gas S1.1A3b, Transport-Road Transportation
3 4A2, Solid Waste Disposal S2.1A4b, Other sectors-Residential, Electric
4 1A4a, Other sectors-Commercial /Institutional, Gas S1.1A4b, Other sectors-Residential, Gas
5 1A1, Energy Industries, Gas S1.4A2, Solid Waste Disposal
6 2F1, Refrigeration and air conditioning S1.1A4a, Other sectors—Commercial /Institutional, Gas
7 4C, Waste incineration S1.1A1, Energy Industries, Gas
8 1A4a, Other sectors—Commercial /Institutional, Liquid S1.2F1, Refrigeration and air conditioning
9 1A3a, Transport-Civil Aviation S1.4C, Waste incineration
10 - S2.1A2, Manufacturing industries and construction, Electric
11 - S2.1A3c, Transport-railways, Electric

Table 7. GHG key category including Scope 2 based on trend analysis

Contribution | Cumulative
Category Names GHG o e Trend to Total of
(2005) (2021) Assessment Trend Column

COy,

S2.1A4a, Other sectors- Commercial/Institutional, Electric | CHa, 10,778 14,091 0.07 0.23 0.23
N,O

S1.1A3b, Transport - Road transportation CO, 10,095 7,064 0.04 0.13 0.36
CO,,

S2.1A4b, Other sectors- Residential, Electric CHy, 5,062 7,001 0.04 0.13 0.49
N,O

S1.1A1, Energy Industries, Gas CO, 1,074 2,053 0.02 0.06 0.55

S1.1A2, Manufacturing industries and construction, Liquid| CO, 1,283 187 0.02 0.06 0.61

S1.1A4b, Other sectors- Residential, Gas CO, 7,000 5,613 0.02 0.05 0.66
CO,,

S2.1A4b, Other sectors- Residential, Heat CHy, 1,369 549 0.01 0.04 0.70
N,O

S1.1A4b, Other sectors- Residential, Liquid CO, 907 119 0.01 0.04 0.75

S1.4C, Waste incineration CO, 151 821 0.01 0.04 0.78

S1.1A4a, Other sectors- Commercial/Institutional,Gas CO, 3,164 2,326 0.01 0.04 0.82

S1.1A4a, Other sectors- Commercial/Institutional,Liquid CO, 1,091 551 0.01 0.03 0.85

S1.2F1, Refrigeration and air conditioning HFCs 958 1,327 0.01 0.02 0.87

S1.1A1, Energy Industries, Liquid CO, 338 - 0.01 0.02 0.89
COy,

S2.1A2, Manufacturing industries and construction, Electric| CHa, 1,128 739 0.01 0.02 091
N,O

S1.1A4a, Other sectors- Commercial/Institutional,Soild CO, 332 75 0.004 0.01 0.92

S1.1A4b, Other sectors- Residential, Solid CO, 332 75 0.004 0.01 0.93

S1.1A2, Manufacturing industries and construction, Gas CO, 205 39 0.003 0.01 0.94

S1.2G, Other Product Manufacture and Use N,O 172 13 0.003 0.01 0.95
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Table 8. Comparison of trend analysis base GHG key categories according to emission criteria

Rank of Category Codes and Names
Level

Assessment Scope 1 Scope 1, Scope 2
1 1A1, Energy Industries, Gas S2.1A4a, Other sectors-Commercial /Institutional, Electric
2 4A2, Solid Waste Disposal S1.1A3b, Transport - Road transportation
3 1A2, Manufacturing industries and construction, Liquid S2.1A4b, Other sectors-Residential, Electric
4 1A3b, Transport-Road transportation S1.1A1, Energy Industries, Gas
5 4C, Waste incineration S1.1A2, Manufacturing industries and construction, Liquid
6 1A4b, Other sectors-Residential, Liquid S1.1A4b, Other sectors-Residential, Gas
7 2F1, Refrigeration and air conditioning S2.1A4b, Other sectors-Residential, Heat
8 1A4a, Other sectors-Commercial /Institutional, Liquid S1.1A4b, Other sectors-Residential, Liquid
9 1A1, Energy Industries, Liquid S1.4C, Waste incineration
10 1A4a, Other sectors-Commercial/ Institutional, Soild S1.1A4a, Other sectors-Commercial/ Institutional, Gas
11 1A4b, Other sectors-Residential, Solid S1.1A4a, Other sectors-Commercial/ Institutional, Liquid
12 1A4b, Other sectors-Residential, Gas S1.2F1, Refrigeration and air conditioning
13 1A3a, Transport - Civil Aviation S1.1A1, Energy Industries, Liquid
14 1A4a, Other sectors-Commercial /Institutional, Gas S2.1A2, Manufacturing industries and construction, Electric
15 1A2, Manufacturing industries and construction, Gas S1.1A4a, Other sectors-Commercial/ Institutional, Solid
16 2G, Other Product Manufacture and Use S1.1A4b, Other sectors-Residential, Solid
17 S1.1A2, Manufacturing industries and construction, Gas
18 S1.2G, Other Product Manufacture and Use
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