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Calculation of Area-Level Gas and Kerosine Consumption for each Usage

for Residential Houses Using Energy Demand Simulation Tool

£ B

Tsuyoshi Ueno

demand other than electricity.

In order to consider the conversion of heat sources for CO2 reduction and the use of the right heat source for the right job, it
is necessary to comprehensively understand the energy demand of the entire region, including not only electricity but also
other heat sources such as city gas and kerosene. We have developed a simulation tool for regional electricity demand that
considers the diversity of consumers and regional characteristics, but it does not have a function for calculating energy
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Analysis of interannual variation of Household Energy Consumption Structure and
Estimation of Lifetime CO2 Emissions by Life Plan Scenario
Using the Survey on the Actual Conditions of
Carbon Dioxide Emissions from Residential Sector

s B E T M AaE RN KW T

Yumiko Iwafune

Toshiaki Kawai Yuko Mori

Abstract

The goal of this study is to explore the application potential of the Survey on the Actual Conditions of Carbon Dioxide
Emissions from Residential Sector by Ministry of the Environment. We showcased two examples of analysis using the
dataset of the survey. One is analysis of interannual variation of household energy consumption structure, in which we used
rolling regression models with annual energy consumptions as dependent values and household attributes as independent
values to compare the difference between the regression coefficients of each year. Our result suggests with investigating the
changes of the coefficients across the ages it is possible to verify the models and evaluate the improvement of energy
efficiency of home appliances. Another is estimation of lifetime CO2 emissions by life plan scenario, in which we classified
the households into life-stage segments and calculated average CO2 emissions of each segment to simulate the cumulative
lifetime CO2 emissions of individual people according to the life plan scenarios considering their choice of dwelling type and
household equipment on their life-stage events. Our result shows life with larger family and in apartment building leads to
lower emissions, in cold climates and in rural area increase emissions by 50% and 15% respectively.

Key words : CO2 emissions, conditional demand analysis, scenario analysis
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Development of a Method for Estimating Household CO, emissions by region: Toward

the Formulation of Environmental Policies by Region

RIS e

Ayu Washizu Satoshi Nakano

Abstract

Household CO:z statistics are a valuable statistical survey that can directly analyze the relationship between people's energy-
saving behavior, household-use energy-saving technology, and household CO2 emissions. On the other hand, when formulating
regional environmental policies, there is a need to capture household CO2 emissions related to specific local regions. However,
since household CO: statistics are sample surveys, the local government may not always be able to obtain information about
its own area. Therefore, we have developed a method for capturing household CO: emissions in a specific area. According to
this method, it is possible to estimate household CO2 emissions by residents living in a specific area using information such as
the average age and household attributes of the residents in that area, which are often captured by the census and other
government statistics. Currently, policies are underway in each region of Japan to build smart cities that optimize energy
consumption and transportation. This study will contribute to advancing these policies in an evidence-based manner.

Key words : COz intensity for housing, household COz statistics, Evidence based policy making, Smart city
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Decomposition of Residential Energy Consumption and Estimation of Renewable

Energy Usage

BB g

Akio Tanaka

Abstract

This study proposes a method that disaggregates whole-house energy consumption data into six end-uses: heating, cooling,
cooking, hot water supply, snow melting, and others. About 70% of the energy consumed at home is highly correlated with
the climate. The method to propose in this research uses this relationship. This method can correctly disassemble even if
the data contains errors. As a result of analyzing the household CO:z statistics in the method manner, its characteristics could
be rationally explained. In this study revealed how the COVID-19 epidemic changed the energy consumption of the house.

However, improvements are required to estimate the amount of solar heat and the amount of snow melting energy.

Keywords: Residential Energy Use, Energy Demand Disaggregation, Singular Value Decomposition, Renewable Energy,
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Evaluating the Impact of Weather Conditions on Residential Energy Demand

hAAH e TR ZT

Masaaki Nakamura Yoshiyuki Shimoda

Abstract

In October 2020, the Japanese government stated that it would seek to achieve carbon neutrality with practically zero
greenhouse gas emissions by 2050. In response to this announcement, local governments and private companies also strive to
decarbonize. In order to achieve this ambitious goal reliably, it is necessary to accurately capture energy use and to implement
and consider effective measures. In this study, we quantitatively assessed the impact of climate on energy consumption per
household in order to better understand the factors that fluctuate in energy consumption in the residential sector. As a result,
results consistent with fluctuations in actual energy consumption were obtained for electricity, city gas, and LPG, but the
opposite trend was shown for kerosene, mainly in eastern and northern Japan. Possible causes include the low accuracy of the
ANN model for estimating kerosene consumption, and the fact that it was strongly affected by fluctuations in demand for city
gas and LPG used when converting purchased amount into consumption.
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Understanding the Expenditures by Purchased Energy using Micro Data of Survey

on Carbon Dioxide Emissions from Residential Sector and Machine Learning

v B — BB

Ken-ichiro Nishio

Abstract

heaters.

This study analyzed the factors causing the difference in the amount of utility bill payments by purchased energy, using micro data of about
10,000 households. The analysis consisted of (1) building a model of gradient boosting decision tree, which is one of the machine learning
techniques, (2) identifying contribution of each household and each feature using SHAP value, and (3) revealing the breakdown of differences
on a macro level by aggregating each contribution. The results showed that differences in payments are brought about by a complex interaction
of household, housing, heating/cooling, water heating, cooking, refrigerator, TV, lighting, appliances, region, and photovoltaics factors. It was
also confirmed that payments can be reduced through the spread of heat pump water heaters and the shift from LP gas stoves to IH cooking

Keywords : Energy efficiency, Decarbonization, Water heating, Space heating, Machin learning, Electrification
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Statistical Analysis on Regional Characteristics CO, Emission from Residential Buildings

Bk — " M &
Kenichi Hasegawa Yutaka Tonooka

of space heating equipment, numbers of window panes.

Home energy saving strategies are essential to prevent global warming and achieve carbon neutral society. This paper
describes the regional characteristic of indoor environmental performance and annual CO, emissions and energy consumption
from home and automobiles using the data of “Statical Survey of CO, Emissions in Private Households Sector”. A multi-
regression analysis method was applied in order to clarify the association between CO, emissions and energy consumption for
apace heating, and its influencing factors such as location, family type, building thermal envelope and so on. The factors which

influence the dispersion of annual energy consumption for apace heating are location, floor area, family type, operating patterns

Keywords : Home energy consumption, CO, emission, Energy consumption for apace heating, Statistical analysis
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