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We analyzed household energy consumption using microdata from the Ministry
of Internal Affairs and Communications®™ National Consumption Survey and the Ministry of the
Environment®s Household CO2 Survey. In addition, we conducted an original questionnaire survey to
examine the impact of electricity prices on household energy consumption. Through a series of
research activities, we were able to clarify the types of households in which areas, for what
purposes, and to what extent they use energy. We also predicted how household energy demand would
change in response to changes in energy prices and population composition.
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Inoue and Matsumoto (Energy Policy, 2018)

Many countries have introduced various policies to improve the energy efficiency of home
appliances. Japan introduced the Top Runner Program in 1998 to set efficiency
standards for major home appliances. Although the energy efficiency of home appliances
significantly improved after the implementation of the program, household electricity
consumption has also increased. Using micro-level data from the National Survey of
Family Income and Expenditure, we conduct conditional demand analysis to show how
energy savings have been lost after the Top Runner Program. We find that households
began spending more electricity on space cooling and food preservation after the
implementation of the program. Although electricity consumption per air conditioner
(AC) has decreased, the number of ACs per household has increased. Conversely,
electricity consumption per refrigerator (REF) has increased because households have
started buying bigger REFs. The energy savings obtained by the Top Runner Program
was lost by the size and stock increases of home appliances. If a household increases the
size and stock of home appliances, then it will not be possible to reduce the household
electricity consumption by simply improving the energy efficiency of appliances.

Matsumoto and Onuma (Journal of Cleaner Production, 2020)

Differences in the adoption of light-emitting diodes (LEDs) across households have not
been fully investigated. Using the microlevel data of Japanese households, we identify
the determinants of LED adoption. We take two approaches in the empirical analysis. In
the first approach, we define the adoption stage of each household based on whether
LEDs are installed in different types of rooms. We then analyze the relationship between
the adoption stage and household characteristics based on the ordered logit model. In
the second approach, we apply the item response theory method to assess the household’s
ability to adopt LEDs. We then analyze the relationship between household adaptability
and characteristics based on the two-sided truncation model. We find that the impacts
of household characteristics on LED adoption are similar between the two approaches:
low-income households do not use LEDs; household heads aged 65 to 74 are active in
LED installation, although those older than 75 are less active; people living in old or
rented houses do not use LEDs. Finally, we find a large variation in LED installation
across prefectures.

Matsumoto and Sugeta (Environmental and Resource Economics, 2022)

Households’ energy-saving activities are often categorized into efficiency investment and
curtailment action, which previous studies have analyzed separately, even though
households use both activity types simultaneously. In this study, we develop an energy-
saving model based on a household production framework to show how these two
activities are related. Our household production framework predicts that a household
uses energy efficiency investment and curtailment action jointly and not alternatively.
Specifically, a household that invests heavily in energy efficiency spends more time on
curtailment action. Our empirical analysis uses micro-level data from the Survey on
Carbon Dioxide Emissions from Households in Japan to examine the validity of this
prediction in a real-world setting. We compare the intensities of curtailment actions by
households that keep using old appliances beyond the appropriate replacement period
with those by households that use appliances within an appropriate replacement cycle.
Our empirical results reveal that the former households, which do not invest in energy
efficiency adequately, are less engaged in curtailment actions than the latter households,
which invest in energy efficiency adequately. Therefore, the empirical results support
the theoretical prediction.

Wang and Matsumoto (Research in Transportation Economics, 2022)

2012. In this study, we apply a nested logit model to micro-level data on vehicle selection
from the National Survey of Family Income and Expenditure in order to identify the
types of households that switched from conventional gasoline vehicles to hybrid electric
vehicles (HEVs) using this subsidy program. Our analyses demonstrate that more
higher-income households that used compact gasoline vehicles (CGVs) prior to the



Ecocar program made a drastic switch to HEVs using the subsidy than those that used
regular gasoline vehicles (RGVs). Furthermore, the results suggest that households’
decision-making processes on vehicle selection have changed as consumers began
choosing their vehicles more flexibly after the subsidy program. These findings suggest
that subsidy programs did not only contribute to the promotion of energy-saving products,
but also to the generalization of consumers’ product selection.
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