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Abstract

This study examines whether an increase in variable renewable electricity (VRE; solar
and wind) generation reduces fossil—fuel power generation in the Korean electricity
market. Using monthly data from September 2004 to September 2024, a VAR model
and impulse response functions are estimated separately for the FIT and RPS periods.
The results show that VRE shocks had no statistically significant effect on fossil—fuel
generation during the FIT period, whereas under the RPS they were followed by a
positive response in coal generation for about five months. In addition, a positive
SMP shock increased VRE generation under FIT but reduced it under RPS. These
findings suggest that, within Korea's public utility—centered power—sector structure, the
RPS may not fully induce fossil—fuel substitution because power companies have
incentives to maintain coal generation for supply stability and cost control. Enhancing
policy effectiveness therefore requires reducing coal dependence, expanding grid and
storage infrastructure, and strengthening financial incentives for renewable power
producers.

Keywords: Renewable Energy, Variable Renewable Electricity, Feed—in Tariff, Renewable Portfolio Standard,
Fossil Fuel Dependency
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TEHS A Coefficient Std. err.
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<E 6> RPS A3 7719 MEAG AAAUA &d FE VAR 23}
FTSHT A Coefficient Std. err.
InSW(lag 1) 0.1845™ 0.0809

InGA(lag 1) 0.0549 0.0844

InCO(lag 1) 0.1283 0.1101

InSW InSM(lag 1) -0.1467 0.0586
trend 0.0131™ 0.0013

constant 37605 1.9063

monthly dummies F test chi2 111.80"

InSW(lag 1) -0.0660 0.0627

InGA(lag 1) 0.6256" 0.0655

InCO(lag 1) 0.0405 0.0853

InGA InSM(lag 1) 0.0147 0.0454
trend 0.0025™ 0.0010

constant 2.7861° 1.4775

monthly dummies F test chi2 163.91

InSW(lag 1) 0.0938™ 0.0364

InGA(lag 1) -0.0222 0.0380

InCO(lag 1) 0.7538™ 0.0495

InCO InSM(lag 1) -0.0413 0.0264
trend -0.0019" 0.0006

constant 3.0554™ 0.8580

monthly dummies F test chi2 379.72"

InSW(lag 1) -0.0511 0.0386

InGA(lag 1) 0.0825 0.0403

InCO(lag 1) -0.0172 0.0525

InSM InSM(lag 1) 0.9310" 0.0280
trend 0.0004 0.0006

constant 0.9924 0.9094

monthly dummies F test chi2 107.89™
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