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Abstract : This study addresses the urgent need to achieve the 2030 National Determined Contribution
(NDC) and enhance social benefits through improved energy efficiency in public buildings used by
vulnerable populations. It integrates Green Remodeling (GR) initiatives with the Building Energy
Optimization Program (BEOP) methodology to analyze their actual effectiveness. Focusing on 10 public
childcare centers that underwent GR, the study analyzed energy data from 2018-2024 to assess GR effects,
the appropriateness of contracted power capacity, changes in greenhouse gas (GHG) emissions, and
cost-effectiveness of investments.

The findings indicate that while GR contributed to some energy consumption reduction, a significant
number of cases showed an increase in GHG emissions immediately after GR completion. Specifically,
BEOP analysis revealed severe problems in most facilities due to contracted power capacity settings that
deviated significantly from actual usage, leading to millions to hundreds of millions KRW in unnecessary
budget waste (excessive capacity) or penalties (insufficient capacity) annually. This demonstrates that
BEOP-based optimization of contracted power capacity can maximize GR effectiveness and revolutionize
energy budget efficiency. This study emphasizes that the integrated synergy of BEOP and GR is essential
for contributing to the 2030 NDC and enhancing the social value of facilities for vulnerable populations. It
politically proposes the mandatory adoption of BEOP-based consulting for public GR projects and the
establishment of a BEOP-CNPP-linked GHG monitoring system.

Keywords: Green Remodeling, BEOP, 2030 NDC, Greenhouse Gas Reduction, Public Childcare Centers,
Energy Efficiency, Contracted Power Optimization
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