ISSN 1738-3935 (Print)
New & Renewable Energy 2025. 6 Vol. 21, No. 2 ISSN 2713-9999 (Online)
https://doi.org/10.7849/ksnre.2025.0005

[2025—-6—-WD-006]

M) Check for updates

22X IEE 2471A Z=0
o

[=
— EjefEh] E2i3 SAlOZE —

Gibae Lee" - Juyoung Kangz)*

Received 4 February 2025 Revised 11 March 2025 Accepted 31 March 2025 Published online 12 June 2025

ABSTRACT In this study, the impact of solar and wind power generation on greenhouse gas (GHG) emissions was analyzed using
panel data from 16 metropolitan local governments, excluding Sejong City, between 2010 and 2021. The analysis was conducted
using a pooled mean group estimation model. The results indicated that a 1% increase in gross regional domestic product (GRDP) led
to a 4.256% increase in GHG emissions; however, once GRDP surpassed a certain threshold, the trend reversed, with emissions
decreasing by 0.585%. A 1% increase in energy consumption caused a 0.328% rise in GHG emissions. An increase of 1% in solar and
wind power generation resulted in a 0.041% and 0.119% decrease in GHG emissions, respectively. This suggests that solar power
generation would need to be increased by 24.39% to reduce GHG emissions by 1%, whereas wind power would need to be increased
by 8.4%. In essence, increasing wind power demonstrates an approximate 2.9-fold greater effectiveness in reducing GHG emissions
by 1% compared to increasing solar power.

Key words Greenhouse gas emissions(-221 7}~ vl <2F), Pooled mean group estimation(PMG =%, Solar power generation(E] &F34 2+
Z1), Wind power generation(Z & 2H4])

Nomenclature Subscript
V : wind speed, m/s WTGS : wind turbine generator system
D : rotor diameter, m LR :left, right
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Table 1. Description and source of usage variables
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Korea Energy
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Table 2. Descriptive statistics for used data
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Fig. 2. Solar and wind power generation during the analysis
period
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Table 3. Unit root test results using two test methods
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Table 4. Panel cointegration test results

Pedroni test Statistics
Panel v—Statistics -1.07
Panel rho—Statistics 9 75
Panel #—Statistics —5 5O
Panel ADF—Statistics —9 43
Group rho—Statistics 4, 54
Group t—Statistics g e
Group ADF—Statistics —9.40%*
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Table 5. PMG estimation results

Variable Esteim(?iteegt z=Statistics
InGRDP 4.256 7. 75
(InGRDP) -0.585 —8, 2%
InEC 0.328 6.867H*
InSUN —-0.041 —4 5gHHE
In WIND -0.119 —6. 747
Error corection term —-0.447 =3, 7Tk
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