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Abstract

With the accelerating global shift toward net-zero emissions, Energy Attribute Certificate (EAC)
systems have become a central mechanism for facilitating electricity-sector decarbonization and
enhancing transparency in environmental disclosures. Most existing EAC schemes focus exclusively
on renewable electricity and lack a clear accounting and certification framework for carbon-abated
electricity produced by fossil-fuel power plants equipped with carbon capture and storage (CCS)
technologies.

This study first analyzes the design and operational features of EAC systems in the European
Union, the United States, Australia, Japan, and Taiwan, including electricity-source classification,
environmental attribute labeling, and market transaction mechanisms. Building on emerging
international standards for CCS-based carbon-abated electricity, the paper further examines the

accounting logic for defining measurement boundaries, quantifying captured CO-, and determining
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additional emissions. It then explains how these technical elements can serve as the foundation for

constructing a Carbon-Free Electricity Certificate (CFEC) system.

By introducing standardized measurement methodologies and third-party verification processes,

a CFEC framework can strengthen the verifiability and market transparency of carbon-abated

electricity. When integrated with corporate power purchase agreements (CPPAs) and green financial

instruments, such a system may help reduce the upfront capital risks of CCS deployment, enhance

project feasibility, and mitigate the intermittency limitations of renewable energy, ultimately

supporting a more diversified and resilient carbon-abated electricity supply structure for Taiwan.
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