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Abstract

Implications for National Energy Security through the Analysis
of Supply Chain Status in Solar and Wind Power Facilities

Rho, Kyung Wan

This paper diagnoses the vulnerabilities faced by South Korea’s renewable
energy supply chain within the rapidly changing global energy hegemony, and
considers strategic directions to overcome these for national energy security.
Despite being a high energy-intensive country where GDP growth and energy
consumption are synchronized, South Korea relies on overseas sources for over
90% of its energy, making its security structure very fragile. Recently, while the
supply of renewable energy is expanding rapidly to implement carbon neutrality,
paradoxically, low-priced Chinese parts and materials are encroaching on the

domestic market, signaling a crisis for the domestic supply chain.

Analysis of the supply chain shows that the import dependence on a single
country is severe: Chinese imports account for 99.1% of solar wafers, and
German imports account for over 99% for nacelles(turbines), which are core
components of wind power generation. Such dependence represents a significant
threat that could lead to the paralysis of the national energy system in the event

of geopolitical crises or the weaponization of resources.

This paper proposes five core strategies to address these issues. First, a supply
chain monitoring platform based on "Deep-tier" analysis should be established.
Second, the domestic manufacturing ecosystem should be encouraged by
maintaining consistent government long-term targets with financial benefits. Third,
import sources should be diversified through international cooperation. Fourth, a
game-changer strategy should be implemented through the next-generation
technologies. Finally, a strategy for establishing a mass-production platform for

wind power facilities should be considered.

In conclusion, renewable energy facilities must be regarded as strategic national
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assets, and sustainable energy security should be established by developing a
systematic management framework in connection with the "Special Act on

National Resource Security."

Keywords: Renewable Energy, Solar Power, Wind Power, Energy Security,
Supply Chain Vulnerability



