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Abstract

This study adopts one junior high school and one elementary school in Kaohsiung City, Taiwan, as comparative cases to establish
organizational greenhouse gas (GHG) inventories in accordance with 1ISO 14064-1: 2018. By analyzing emission structures,
standardized carbon emission intensities, carbon hotspots, and data quality, the study explores feasible pathways for transitioning
from “carbon inventory” to “carbon governance.” The total GHG emissions of the two schools were 536.981 and 692.726
tCO.e/year, respectively, with purchased electricity accounting for more than half of total emissions in both schools (54.75%
and 53.31%). In the junior high school, secondary emission hotspots included upstream emissions associated with electricity
generation, commuting by faculty and staff, and fugitive emissions from R-410A refrigerant. In contrast, methane emissions
from septic tanks represented a distinctive hotspot in the elementary school, accounting for 20.05% of total emissions, primarily
because wastewater was not collected and conveyed to the municipal wastewater treatment system. The annual GHG emission
intensities per student were 306.496 and 342.425 kgCO2e/student-year, while the emission intensities per unit of floor area were
13.296 and 19.364 kgCO.e/m=year, respectively. The findings indicate that inter-school comparisons should not rely solely on
total emissions; rather, they should integrate emission intensity indicators, hotspot distribution, data quality, and managerial
controllability. Based on these findings, this study proposes a carbon governance cycle consisting of “inventory—hotspot
identification—prioritization—carbon reduction actions—monitoring and improvement—environmental education.” This framework
provides a practical reference for future carbon reduction decision-making and carbon governance in primary and secondary
education settings.
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