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Abstract

In the Ministry of the Environment's survey on the actual conditions of CO2 emissions in the household sector, it has been
observed that there is a difference in energy consumption for lighting and plug power between urban and rural areas.
Additionally, it has been found that the energy consumption structure for air conditioning varies by region. Therefore,
covariance analyses based on region, household attributes, building performance, etc., were conducted to investigate the factors
contributing to the differences in energy consumption structure. The analysis of the household sector CO2 emission survey data
focused exclusively on information with clearly defined floor areas, aiming to comprehend the energy consumption structure
in regions characterized by cold climates and urban environments. Discrepancies in energy consumption structures were
observed among various regions, including Hokkaido, Tohoku, and Hokuriku, as well as others like Kanto and Chubu.
Additionally, an examination of lifestyle behaviors associated with household sector energy consumption was undertaken to

inform future considerations for measures within the household sector.
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Analysis of the Characteristics and Energy-saving Impacts of Households with HEMS

using Micro Data of Survey on Carbon Dioxide Emissions from Residential Sector
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Manaka Yamada Hisanori Goto

Abstract

of the statistics data.

This study analyzed the reduction in electricity consumption due to home energy management systems (HEMS) using micro
data from the fiscal year 2020 statistics of the Japanese government. Based on issues arising from previous studies on HEMS,
we pointed out the need to correct for biases in household characteristics. From this perspective, a propensity score
corresponding to the probability of adopting HEMS was calculated and a doubly robust estimator, which is considered to be
one of the most accurate causal inference methods, was applied. As a result, it was estimated that the adoption of HEMS would
reduce annual electricity consumption by 5.7%. On the other hand, the results were not statistically significant, suggesting
problems related to the highly skewed characteristics of the households that adopted HEMS. Finally, we discussed expectations
and challenges related to the analysis method, implications for the global warming mitigation approaches, and the significance

Key words : Climate change, Energy efficiency, Decarbonization, HEMS, Propensity score
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Research on Statistical Models to Estimate Refrigerator Power Consumption
Using Utility Bill Data

H of e g
Tanaka Akio

Abstract

Currently, the only way to know the power consumption of a residential refrigerator is to check the data listed in the product
catalog. However, there are many reports that this value differs from the actual value. Therefore, in this study, I developed a
statistical model to estimate the amount of electricity consumed by refrigerators from utility bill data. To create the statistical
model, this study collected 72 sets of refrigerator data that were operating from 1995 to 2018 and conducted statistical analysis.
As a result, it was found that the annual electricity consumption of refrigerators had a high correlation with the quarterly
electricity consumption of four types. Therefore, we define the refrigerator power index (IRx), which is an index of QEx based
on QE1. By using this value as a variable in the RSVD (Regularized Singular Value Decomposition) method, we were able to
obtain a more accurate value than the catalog value. Finally, we analyzed approximately 40,000 individual surveys using the

Key words : Household, Refrigerator, JIS, Utility bill data

RSVD method and created a statistical model formula for the annual power consumption of refrigerators.
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Analysis of Seasonal Changes and Temperature Sensitivity of CO, Emissions in the
Household Sector
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Abstract

sensitivity of CO2 emissions.

This study analyzed CO2 emissions due to energy consumption, using the statistical survey of CO2 emissions in the household
sector as basic data for considering measures to reduce CO2 emissions in the household sector. In particular, this study clarified
seasonal changes in CO2 emissions by region and clarified the characteristics of temperature sensitivity by analyzing the
relationship with regional temperature change patterns. The results of this study showed that CO2 emissions per household are
particularly high in winter in cold regions. On the other hand, no clear regional differences were observed in the temperature

Key words : Residential CO2 emission, Climatic condition, Temperature sensitivity, Seasonal variation pattern
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