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Abstract: It is necessary to reduce greenhouse gas (GHG) emissions in residential sector by 66% to meet the
Japanese government’s target of a 46% reduction in total GHG emissions by the fiscal year 2030 compared to the
fiscal year 2013. A highly accurate bottom-up energy demand estimation model is valuable for evaluating the
effectiveness of specific energy-saving measures aimed at reducing GHG emissions, and TREES is one of the
bottom-up models. However, TREES faced a significant challenge, particularly in Hokkaido, due to substantial
underestimation. This study has addressed the issue by incorporating central heating systems, which is widely
adopted in Hokkaido, into the TREES model, thereby improving the underestimation.
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