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This study focuses on the Environmental Protection Credit (EPC) mechanism as a strategic tool
to provide early incentives to climate technologies before the demonstration phase, based on quantified
greenhouse gas (GHG) reduction potential. Unlike traditional ex—post credit mechanisms, EPC offers an
ex—ante crediting structure that can lower early—stage investment risks and attract private capital for
high—risk, high—impact climate tech.

Using a mixed—methods approach, this research incorporates policy case reviews, interviews
with 20 stakeholders, and quantitative Monte Carlo simulations. Notably, the study compares the EPC
design with international frameworks such as the CRANE model by Prime Coalition (U.S.) and the
carbon valuation system by Korea's Technology Guarantee Fund. Three technology groups—Direct Air
Capture (DAC), biochar, and biomethane—were selected for simulation based on their MRV —ability and
policy relevance.

Simulation results show that a full policy package—combining legal institutionalization, digital
MRV infrastructure, ex—ante valuation systems, and climate finance linkages—yields the highest average

net benefit. Among variables, the credibility factor (reliability of GHG reduction estimates) has the most
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significant influence on cost—effectiveness. In addition, stakeholder analysis reveals conditional
acceptance from private financiers and technology firms, while government actors perceive EPC as a
promising tool to de-—risk early—stage investment. Civil society, however, emphasizes the need for
transparency, data access, and public accountability.

The study concludes that EPC should not be seen as a standalone mechanism, but rather as a
bundled incentive platform that bridges gaps across carbon markets, finance, and climate innovation. It
recommends institutionalizing EPC within Korea’s upcoming Climate—Tech Industry Promotion Act and
aligning the mechanism with international standards (e.g., ICVCM, CAD Trust) to ensure global

credibility and market integration.
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