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ABSTRACT

This study examines the efficiency of South Korea’s national climate budget in reducing greenhouse gases (GHG), focusing
on the GHG Reduction Cognitive Budget Statements from 2023 and 2024. The increasing importance of climate finance
highlights the need for effective fiscal strategies to achieve carbon neutrality. Using Data Envelopment Analysis (DEA) and
non-parametric tests, this research evaluates the efficiency of various fiscal programs, addressing the gap between allocated
budgets and the financial requirements outlined in the national Carbon Neutrality Master Plan. The findings show that
programs centered on technological innovation and private-sector participation, such as industrial GHG reduction projects and
loan-based initiatives, exhibit the highest efficiency. Conversely, nature-based solutions like forest restoration and indirect
mitigation projects demonstrate lower efficiency. Efficiency differences are significant across project types and funding
methods, with agriculture, industry, and international reduction projects ranking highest and carbon sink projects showing the
lowest efficiency. Loan-based and grant-supported programs outperform direct government-led initiatives. Despite some
high-efficiency programs, the cumulative mitigation impact of these projects by 2050 represents only 1.19% of the 2030
Nationally Determined Contribution (NDC) target, emphasizing the need for improved fiscal prioritization. This study
underscores the importance of integrating GHG reduction efficiency metrics into climate budget planning to maximize the
impact of limited resources and advance South Korea’s carbon neutrality goals.

Key words : Greenhouse Gas Reduction Efficiency, Climate Budget, Data Envelopment Analysis (DEA), Non-Parametric
Tests
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Fig. 2. Structure of the domestic climate budget (as of 2024)
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Table 1. The number and budget amount of GHG reduction cognitive budget statements (2023 and 2024)

2023 2024
Number of total projects 451 481
Total
Total budget for emission reduction projects (trillion KRW) 9.90 10.08
Number of projects analyzed 102 105
In this analysis Budget for analyzed emission reduction projects 599 589
(trillion KRW) ' )
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and carbon reduction efficiency
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Table 2. Comparison of reduction efficiency by type and financial method
Loan Contribution Subsidy Mixed Direct Equity
Investment
Industry 0.81 0.81 0.76 0.71 0.73
Energy Conversion 0.91 0.80 0.60 0.59 0.40
Buildings 0.46 0.63 0.71 0.53 0.58
Agriculture 0.79
Carbon Sinks 0.55 0.43 0.53
Waste 0.73 0.73 0.38
Transport 0.78 0.65 0.55
Hydrogen 0.69 0.58
International Reduction 0.76
A UEtths Holrh. B3 A9 A Al A A AlstloH, ol2gt 7l& AL tE FEoI7HA u
2 MO o|RolMTk: ¥L Y W, FFRE Y RIS ulH, 74 @ X 2R agH AHL 53
At W83 FebA IZhEoRS Zdtob= W49 A9 a4 Ao EASHRIH v SHolA AR Hda &
Aol Ao ATl A g ST L AAHA F5Y 24 @A 4 4 Yok Bastin
T AUtk et al. (2019)= HAIAA A4 59 FAZFS 4% 2
A AAHCR A B Aol Arkn BARA
4. A2 U MM AAH 5, ol el WAjelo] @AM R ] e AT
3 A4z} Alzko] Weske, BUE Argo] Ar|dow
B Lo AL SRR (LATA AEoIA oAb 7t 2ATIAE MEH0R F4T & QlEA ] Hg B34
A dAh) % oF 60%c] HFohs gD} ARILS gior R SAMHL HE
DB3IE A#yslo] oAt A5 A U a8 24 RIZE ol Al AR Aot SHCA Fa7 d¥s
S A5 EAARS ) Abget 205087149 = HE AT Stiglitz and Weiss (1981) 7= HEAF &
A FE8IE= oF 73008HE 202, ABAFIA A7t Ag &3l diE A Ul AR Bt : EF5tkal,
OF 3WiULE 20 2 el o] 2030W NDC ZH&EE Aol A& Hiio] Fa3 JE2 sh, AT AH
| 1.19%0]] B 300, @ 7|FoAtof| gt -4 A QET FEAES &85 Hol A e aa&d
9] Byt 9 7k 584 JfAlo] WaFS AAeitt < £9 7+ USS A v 3ok OECD (2017)04 &=
AE2aeA B4 AT A §94E, A g g IR R AR S 89 9 ZRAES S5k A
A9 Qolu|st xjo]2 ATt 4 9J9ith ZEAHOo = g o] ARt A AHE FYsks YA ET ¢ asdd
Ao g0l wEaI B 7&UYSE ko] Zojn 4 QS-S 73ZJY}. Taghizadeh-Hesary and Yoshino
7} w24% 2% Be4ol Rtk ok AR F (2019) AFE oMok A W ofix EE AjY LrAE
23RS 72 Agd Al B2atEr) de Pee et al £ 24T 29, 84 FHz diEg2 T2 7]dE0] od
(2018)2 A7}, AME, 38} A1) S9] 7]& wHAo] o]& A aE&Z MAste oA AAEE 7HA AL A2 T
Aol A S HHAQl MERE ofye, A4, m  BEHOR SIS AFTA.
E oA A REO7HA] FAHHQ] HYIFS nH LA HaFH ol2e 2. A5S AsiMe ATt
Tt S go] 7]ojE 2 ok AR Allwood et =] A"A FAF Dasith FR 7| FAEL A4t
al. (2010)2 H7}, AWE, d2u)%, Zo|9} Z+e. oYX Aea FAE Feotl, disks ntsEEA 52% 9
Ao AFol 9] 71& FAlo] A AA ARlolA st Te HEUH 2 A7 #5aEd w4 2 A=
L 2A7MA HIES 50%7HA] Y 4 7H5AS A o AA AbRlo] Higt A ¥t 17 FoleE Eole W
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Appendix Table 1. Kruskal-Wallis H test result by type of mitigation

Obs Rank sum Rank average p-value
Agriculture 13 1972 151.7
Industry 1 151 151
Internation Reduction 40 5765 144.1
Hydrogen 8 914 114.3
Transport 14 1596 114 0.000™"
Waste 29 3134 108.1
Buildings 34 3452 101.5
Energy Conversion 25 2425 97
Carbon Sinks 43 2119 493
" p-value < 0.10, **: p-value < 0.05, "": p-value < 0.01
Appendix Table 2. Kruskal-Wallis H test result by financial method
Obs Rank sum Rank average p-value
Loan 5 816 163.2
Conbribution 15 2277 151.8
Subsidy 78 9833 126.1
0.000
Equity Investment 1 86 86
Mixed 70 5814 83.1
Direct 38 2702 71.1

" p-value < 0.10, *: p-value < 0.05, ~": p-value < 0.01
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Appendix Table 3. Mann-Whitney U test result by type of mitigation
. Internation L Energy Carbon
Agriculture Industry . Hydrogen Transport Waste Buildings . .
Reduction Conversion Sinks
Agriculture 0.682 0.124 1.884 2.001" 1.602 2.640"" 2.662"" 4997
Industry 0 1.826" 22377 1.638 3.308™ 3.155™ 6.981""
Internation N
. 1.162 0.52 0.926 0.792 0.733 1.693
Reduction
Hydrogen 0.221 0.205 0.577 0.84 3.522"
Transport 0.272 0.352 0.651 3.829™
Waste 0.783 0.761 3.448™
Buildings 0.383 4031
Ener; -
& 3.301
Conversion
" p-value < 0.10, *: p-value < 0.05, ™": p-value < 0.01
Appendix Table 4. Mann-Whitney U test result by financial method
i . Equity . .
Loan Contribution Subsidy Mixed Direct
Investment
Loan 1.135 1.952° 0.878 24217 2.482"
Contribution 2.037" 1.193 3,781 3.979™
Subsidy 0.965 4,540 4789
Equit
am 0.195 0.622
Investment
Mixed 1.042

" p-value < 0.10, ™": p-value < 0.05, ~": p-value < 0.01
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