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Analysis of Factors Promoting Overseas
Greenhouse Gas Reduction Projects

Kim, Jihoon -« Lim, Sungsoo

The purpose of this study is to highlight overseas reductions as one of the
measures to achieve Korea’s 2030 NDCs, and to derive factors to promote overseas
greenhouse gas reduction projects. To this end, a survey was first conducted on
greenhouse gas management companies, which are the main entities for reducing
greenhouse gas emissions. The contents of the survey are divided into three
categories: awareness of greenhouse gas reduction projects, institutional and technical
sectors, and government support and difficulties. Specifically, the perception section
on greenhouse gas reduction projects examined the greenhouse gas reduction
methods currently implemented or under consideration in the future. In the area of
government support and difficulties, difficulties in promoting overseas greenhouse
gas reduction projects were investigated. The results of the analysis using the
probability selection model are as follows. First, the greater the greenhouse gas
intensity, the degree of dedicated manpower, and the larger the size according to
the company’s business field, the higher the interest in overseas reduction projects.
Second, there was discrimination in the method of reducing greenhouse gas
emissions according to the size variables of the company, the degree of greenhouse
gas intensity, the degree of having dedicated manpower, and the business field.
Lastly, in the case of small businesses, difficulties in business promotion due to
the lack of greenhouse gas reduction technology were found to be the biggest
cause than other problems. Therefore, it is necessary to induce the reduction of
greenhouse gas emissions by introducing foreign technologies to support greenhouse
gas reduction technologies for small and medium-sized enterprises, and to provide
support such as training courses for professional manpower and the operation of
portals for information provision at the government level.

Key words: greenhouse gas management companies, greenhouse gas reduction
technology, probability selection model, overseas greenhouse gas
reduction projects
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Fig. 1. Conceptual diagram of cluster analysis.
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Table 1. Basic statistics of a sample
Variable Description Min Max Average S.D.
Capital unit: 100 million won 2.80 | 222,000.00 5,472.57 23,670.13
Employees total number of workers 11 113,078 4,022.85 12,993.99

1=building, 2=public, 3=industrial,
4=transport, S=transition, 6=waste, 1 8 3.70 1.72

7=construction, 8=transport”)

Company
classification

Emissions tCOzely 6574 | 75,671,169 | 1,776,497.62 | 8,422,975.86
Intensity tCO,e/100 min won 0.22 986.99 85.53 177.81
Proportion of 1=0~5%, 2=5~10%, 3=10~15%,
1 5 3.08 1.23
renewable energy 4=15~20%, S5=over 20%
Professional 1=1~5, 2=6~20, 3=21~50,
1 3 1.44 0.53
manpower 4=51~100, 5=over 100

YA Bl Bt 3.08H(5H HAx)elda, AA oA AHEE] 10~15% TS Aol
AL Fo 2t = Ao® yetgth 719l F =54 § 247k v 3Y 9 A
Aol A st FAG YF-E AFOR 3l Y 75 HHFHOE 151 HRl 2o =
ZAE A

FEo thet AR Ar 2 Table 20 UEY vt A @52 IA 719 8%, 714

HQAE), A4FR A | 2AG B A bR PR

e

Table 2. Characteristics of analysis of factors promoting overseas reduction projects of green-
house gas reduction target companies

Capital Company | Emissions Proportion of Professional

No. Company (100 mln) Employees classification | (tCOse) Intensity re:lcle:r/:;le manpower
1 00O 4,824 17,550 | industry |75,671,169 - 15~20% 20~50
2 | OO0O0O0O | 2976.1 2,819 | transition |42,521,216 | 819.48 | 15~20% 5~20
31 OO000O 1,666.4 2,688 | transition |30,422,589 | 612.02 | 15~20% 5~20
4 0000 8,975.1 | 113,078 | industry |12,532,779 6.28 | over20% 5~20
5 | OCOOOO0O 578.9 2,192 | transition | 5,214,184 | 205.55 | 15~20% 20~50
6 OO0 958.2 1,748 | industry | 4,792,184 | 48.67 | 15~20% 5~20
7 | OOOOOOO | 17,890 27,687 | industry | 4,748,207 | 16.78 | over20% 5~20

7 7IFEF T 4HE FF 8HE wE BES sy, dECZ = T B8
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Capital Company | Emissions . Proportion of Professional
No. Company (100 mln) Employees classification | (tCO»e) Intensity | - renewable manpower
energy
g8 | OOOOOO | 16745 1,401 | industry | 3,556,650 | 64.65 | over20% 520
9 OO0 943.5 1,550 | industry | 3,534,549 | 49.35 | over20% 5~20
10 | OOOOOOO | 12,122 12,570 | transition | 2,918,097 | 3130 | 15~20% 5~20
11 | OCOOO0OCO 180.4 80 | transition | 2,443,630 | 282.70 0~5% 1~5
12 0000 5,892.2 2,577 | industry | 1,830,697 | 26.68 | 15~20% 5~20
107 OOOOOO 86.3 37 | industry 20,488 | 56.75 5~10% 1~5
108 | OOOOOOO | 4,685.6 1,353 | industry 20,133 0.51 | over20% 5~20
109 | OOOOOOO 219.4 394 |  industry 17,914 6.93 5~10% 1~5
1ol OOOOCO 145.6 328 | industry 17,822 8.18 0~5% 1~5
11| OOOOOO 60 273 | industry 17,543 | 20.14 0~5% 1~5
112 0000) 40 38 | industry 9,897 | 3321 0~5% 1~5
113 0000 33.8 200 |transportation 9,646 | 67.45 0~5% 1~5
114 OO0 60 470 | industry 8,903 588 | 5~10% 1~5
115 0000) 289.2 472 | industry 8,692 8.58 |  5~10% 1~5
116 0000 12.5 92 | industry 7854 | 3068 | 5~10% 1~5
117 COOO00O | 2412 458 |  industry 7,670 203 | 5~10% 1~5
118 0000 2.8 167 |transportation 7,604 | 7839 0~5% 1~5
119 OO0 10 66 |transportation 6,574 | 136.96 0~5% 1~5

e AEF, FU9Y 5o 22 AdA ek Ay EAC wE wEY e
HlFS AR 23 1009~5009 9 mRto] 33%E 718 =4 e

21%, 1021~1002] 9ol 19%, 50021~1,0002] Yol 10%2] o=
Yok 4 F vlse AR 23 10091~1,00090 w1 7ol 2%2 7P =
w31, 1,00091~10,0009! HREQD 71 136%, 1021~1009! ©]Fko] 13%, 10,000%] ©]%+e]
B 7192 9%=E UEFSTHFig. 2).
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Fig. 2. Share of capital and number of employees.
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8%, AE BE 6%, H7]E F& 4%, 54 & 3%, 44 B& 1% <22 Yelgth 247}
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5 RE 88% A3t BHE 45% AE F&E 9%, A7E F& 73%, 545 & 1%, 14 &

0.28%% A= WA}EP H|-&-2 ZAE A tHFig. 3).
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Fig. 3. Share of corporate classification and share of renewable energy in total electricity
consumption.
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* 5 g 23 2 AN A AL BH-H 5 AR F
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ok 247} thilE Zlgelut tiit R 719e) A9 ESG ﬁou 39) HEOR Ad RAE
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Fig. 4. Proportion of personnel dedicated to the renewable energy sector among all workers.

2) 71 2IA(elX|=)
(1) A AlYeAYt &5 18 FA A7 235 B
A7k AEE 3 A APt AAY FF
ZA3F A3 Fig. 59 2o 247k~ &S 9%
W2 Bads AvE T3 WEF A5 AN A AT uiA KPPAY,

Z

‘F
Szt Ao 79 &A}ﬂ‘ﬁ—é—% IEE AR uA, A3 Alz=H, AR A
7= At ofyet AFYA U LED A7 oA, AHsAF Izl A7) A

2
T A AR BA B3 g4aS AHE IAsta AT Aol A A Fhul A of



A9 eAsks BE A HT 29 BH 173

e

Emissions reduction through
carbon-reducing facilities

Power Purchase Agreement(PPA) [N, 57 %

I O 6%

Purchase REC I, G176

Securing CER through participation
in overseas reduction projects(CDM)

Il 3%

adjustment of GHG emissions | 1%

Purchase of KAU through emission

0,
market 0%

etc N 24%
Note: Since we received duplicate responses up to the 3rd place, the total proportion exceeds 100%.

Fig. 5. Greenhouse gas reduction methods currently in place or under consideration in the
future.
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Note: Since we received duplicate responses up to the 3rd place, the total proportion exceeds 100%.

Fig. 6. Difficulties in promoting overseas greenhouse gas reduction projects.
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Fig. 7. Adjustment of targets for greenhouse gas reduction in the overseas sector in the future.
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Table 3. Representative characteristics by cluster considering emissions scale

Group Variabl.es to be | Number o.f management Capital Employees
considered companies (weight) Average SD. Average SD.
Cluster 1 Emissions: Large 26(22.4%) 3,218.1 4,311.6 5,791.5 8,003.3
Cluster 2 | Emissions: Medium 53(45.7%) 3,618.7 | 10,668.7 1,945.9 3,302.2
Cluster 3 Emissions: Small 37(31.9%) 577.4 1,192.3 762.1 1,097.2
Cluster 1-3 - 116(100%) 5,472.6 | 23,670.1 4,066.5 | 13,102.2

Note: The cluster quality evaluation result through the silhouette coefficient was valid as 0.9.

2B 9 EX = Cluster 19 267}, Cluster 291 5370, Cluster 31 37712 GAZ T4 =
ATHZ 11671). 284 S 4 AAE HH 2472 HjEFE TSR B7E 4
< g 4 e, Cluster 12 247k ThllE(Large) 7191©], Cluster 2+ 247t~ &
H} Z(Medium) 714 ©], Cluster 32 247t A E(Small) 719 o] F838HA 18] = ofoF st
Hy 82102 YEFGTH(Table 3).
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Table 4. Cluster configuration plot considering individual properties

Cluster Cluster | Cluster I Cluster Il
Properties Emissions: Large Emissions: Medium Emissions: Small
Sample 26 53 37

27, 28, 29, 30, 31, 32, 33, 34, | 83, 84, 85, 86, 87, 88, 89,

35, 36, 37, 38, 39, 40, 41, 42, | 90, 91, 92, 93, 94, 95, 96,
1’ 29 3’ 45 53 65 77 85 9’

43, 44, 45, 46, 48, 49, 50, 51, | 97, 98, 99, 100, 101, 102,
10, 11, 12, 13, 14, 15,
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78, 79, 80, 81, 82 118, 119
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Table 5. Hypothesis test of factors promoting overseas reduction projects of greenhouse gas
management companies

Section Hypothesis

The larger the size according to the size variables (emissions, workplace size),
greenhouse gas intensity, the degree of dedicated manpower, and the business sector

Economies of | ¢ , company, the higher the interest in overseas reduction projects.

scale
Difficulties encountered when promoting overseas greenhouse gas reduction projects
are discriminatory depending on emissions and workplace size.
Depending on the company’s size variables (emissions, workplace size), greenhouse
Type of gas intensity, the degree of dedicated personnel retention, and the field of business,
reduction the reduction methods implemented or under consideration to reduce greenhouse

gases are discriminatory.

BE AR, 7199 A Bobl ME FRIF 255 FF 69 PE LAN: UE BEE
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Table 6. Analysis of greenhouse gas reduction target adjustment: A binary logit model

Variable B SE Wald p Exp (B)
Intensity 0.000 0.002 0.002 0.961 1.000
Professional manpower 0.145 0.058 6.207 0.013™ 1.156
Size of business: Large 1.884 0.885 4.531 0.033™ 6.580
Size of business: medium 1.200 0.539 4.956 0.026” 3.320
Building -2.808 1397 4.041 0.044" 0.060
Industrial 0.251 0.773 0.105 0.746 1.285
Transport 19.678 28104.533 0.000 0.999 -
Transition -0.210 1213 0.030 0.862 0.810
Waste -0.035 1.638 0.000 0.983 0.966
Construction 19.254 40192.969 0.000 1.000 -

Note: 1) ** p<0.05
2) The correlation coefficient between size of business and professional manpower was 0.352, indicating a
significant low positive correlation at the p<.01 level.
3) Reference variable: ‘size of business: small’, ‘transport’

Table 7. Empirical analysis of greenhouse gas reduction methods: multinomial logit model

Section B S.E. Wald p Exp (B)
a -4.00 274 2.13 0.15 -
Intensity 0.03 0.02 2.06 0.15 1.03
Manpower 0.99 1.27 0.61 0.44 2.70
Building 24.85 10862.51 0.00 0.99 -
Industrial 3.84 1.80 4.54 0.03%* 46.35
PPA Transport (4) 2.08 10076.47 0.00 1.00 8.01
Transition 17.81 4080.65 0.00 0.99 -
Waste -2.09 4434.62 0.00 1.00 0.124
Construction 5.47 11964.94 0.00 1.00 236.49
Large 13.62 1901.68 0.00 0.99 -
Medium -2.49 1.27 3.84 0.05" 0.08




178 A

ot
|4
oX
P

Section B S.E. Wald p Exp (B)
a -18.80 3935.24 0.00 0.99 -
Intensity -0.06 0.06 0.89 0.35 0.94
Manpower 2.70 1.60 2.84 0.09" 14.87
Building 17.18 14517.64 0.00 0.99 -
Industrial 17.08 3935.23 0.00 0.99 -
REC Transport (4) 19.76 10314.23 0.00 0.99 -
Transition 15.58 5783.90 0.00 0.99 -
Waste 31.03 5431.22 0.00 0.99 -
Construction 15.89 0.00 0.00 - -
Large 13.58 1901.68 0.00 0.99 -
Medium -2.28 1.51 2.28 0.13 0.10
a -2.75 2.49 1.22 0.27 -
Intensity 0.03 0.02 2.53 0.11 1.04
Manpower 1.13 1.13 1.01 0.32 3.10
Building 20.80 10862.51 0.00 0.99 -
Carbon Industrial 3.52 1.49 5.55 0.02" 33.73
reduction Transport (4) 17.31 8341.43 0.00 0.99 -
equipment Transition 13.97 4080.65 0.00 0.99 -
Waste 12.02 2840.99 0.00 0.99 -
Construction 20.87 9091.13 0.00 0.99 -
Large 14.85 1901.68 0.00 0.99 -
Medium -1.50 1.09 1.90 0.17 0.22

Note: 1) ** p<0.05
2) Reference variable: ‘size of business: small’, ‘transport(8)’, ‘etc’
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Table 8. Empirical analysis of difficulties when promoting overseas greenhouse gas reduction
projects: multinomial logit model

Section B S.E. Wald p Exp (B)
Excessive cost Large 20.96 0.80 682.02 0.00™" -
problem Medium 1.90 0.97 3.86 0.05™ 6.67
Large 17.55 0.90 382.33 0.00™"
Lack of information
Medium 1.10 0.79 1.95 0.16 3.00
Lack of professional Large 19.94 0.00 - -
manpower Medium 1.58 0.84 3.56 0.06" 4.86
Lack of CEO Large -0.15 6973.72 0.00 1.00 0.86
understanding Medium -0.56 1.07 0.27 0.60" 0.57

Note: 1) ** p<0.01, ** p<0.05, * p<0.10
2) Reference variable: ‘size of business: small’, ‘Lack of Greenhouse Gas Reduction Technology’
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Table 9. Hypothesis test results

Hypothesis Result

The larger the size according to the size variables (emissions, workplace size),
greenhouse gas intensity, the degree of dedicated manpower, and the business Adopt
sector of a company, the higher the interest in overseas reduction projects.

Difficulties encountered when promoting overseas greenhouse gas reduction projects Adopt
0
are discriminatory depending on emissions and workplace size. P

Depending on the company’s size variables (emissions, workplace size), greenhouse

gas intensity, the degree of dedicated personnel retention, and the field of business, .
. . . . Conditional adopt
the reduction methods implemented or under consideration to reduce greenhouse

gases are discriminatory.
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