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A B S T R A C T

This paper presents a review of historical changes in residential energy demand, everyday practices and related
societal systems in Japan by using an analytical framework designed based on social theories of practice. The
purpose was to understand the overall societal structure that determines energy demand and its trajectories. The
review addressed mutual relationships between 1) everyday practices and societal systems that have shaped
everyday practices, 2) those of life course practices, which are social activities performed by individuals over life
time span, such as marriage, parenting and occupation, 3) everyday and life course practices, and 4) societal
elements that have shaped everyday and life course practices. Thus, residential energy demand is an outcome of
dynamics in the complex system constituted by these practices and respective societal systems. Dynamics in each
element and the mutual relationships account for continuous changes in everyday practices and residential
energy demand. Based on the overall structure and its trajectories, several energy management implications
were derived. The framework also allows the welfare system to be designated as a key support of life course and
everyday practices. This application shows that its ongoing transition has a significant impact on household
practices and energy demand.

1. Introduction

Energy management in the residential sector offers a significant
contribution towards overcoming energy challenges (Barton et al.,
2013). However, the knowledge of energy management is not well in-
tegrated. Engineering studies primarily focus on physical elements di-
rectly determining residential energy demand, including houses and
appliances (Bedir et al., 2013; Hojjati and Wade, 2012; Nakagami,
1996; Shimoda et al., 2010). Whereas these studies have indicated what
types of technical changes would be necessary, they cannot provide
insights into how society can make the necessary changes occur
(Hofman et al., 2004). Studies in the social science field broaden the
determinants to take into account indirect factors, which represent the
economic, demographic, cultural, and psychological aspects of society
(Biesiot and Noorman, 1999; Chitnis and Hunt, 2012; Jones et al., 2015;
Matsumoto, 2016; Rahut et al., 2014; Štreimikienė, 2014). Although
these social science studies do well to capture broader mechanisms
determining energy demand, their research outcomes often miss the
link to the direct determinants or to their changes.

The transitions literature provides alternative approaches that fo-
cuses on transitions in socio-technical systems and everyday practices
(Geels, 2004; Geels et al., 2015). There are two notable features to these
approaches. First, the overall structure developed to fulfil societal

functions can be addressed. This involves not only technology used at
the firm level and by organisations across sectors, but also networked
actors, patterns of use and demand, infrastructures, regulations, and
other socio-cultural aspects in which technology and organisations are
embedded. Second, the mechanism of change in the structure can be
addressed. Historical examples show that multiple dimensions of
change must be understood at different levels and temporalities (Bos
and Brown, 2012; Rosenbloom and Meadowcroft, 2014; Smith et al.,
2010; Steinhilber et al., 2013; Turnheim et al., 2015; Verbong and
Geels, 2007; Verbong and Geels, 2010).

The multi-level perspective (MLP) (Geels, 2004) is one of the most
frequently applied analytical frameworks. The perspective consists of
three analytical levels: a socio-technical landscape, which represents
macro-level exogenous trends and contextual drivers; socio-technical
regimes, which comprise a collection of highly institutionalised rules
that configure a series of socio-technical elements to fulfil a societal
function (Jensen, 2012); and niches, where radical innovation emerges
(Geels, 2014; Whitmarsh, 2012). Shove and Walker (2010) noted that
although the MLP successfully explains the changes related to infra-
structures and systems of provision, it does not satisfactorily explain the
dynamics of demand. Whereas people's everyday practices are re-
cognised as a part of socio-technical regimes, the demand dynamically
changes even in stable regimes. The social theories of practice take
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practices as the unit of analysis and consider how changes in practices
are shaped through dynamic interactions between a variety of elements.
Shove and Walker (2010) and Shove et al. (2012) classified elements
into material, competence and meaning. Material encompasses objects,
infrastructures, tools, hardware and the body itself, competence lumps
multiple forms of understanding and practical knowledgeability, and
meaning represents the social and symbolic significance of performing
practices (Shove et al., 2012: 23). This framework is able to explain
how practices change and how they stay at the organisational level (i.e.
household level in this paper). Shove (2003) explains the mechanism of
how organisational level practice and regimes intersect and how new
practices become taken for granted. New practices can emerge at the
organisational level as a novel configuration of material, competence
and meaning. They collectively contribute to redefining and reshaping
the supply side of material or service, which further reshapes reg-
ulative, normative, and cognitive rules at the level of regimes. Such
change at the regime level is domesticated in everyday practice at the
organisational level by incorporating new material, competence, and/
or meaning, which results in the normalisation of new practices. This
mechanism has been further elaborated as follows:

• Practices bundle together in the organisation of everyday life (Shove
et al., 2012; Walker, 2014; Watson, 2012). Thus, the practice is not
specific to a single regime or societal function (Hargreaves et al.,
2013).

• Regimes and practices co-evolve. Regimes and practices are locked
in and locked together (Hargreaves et al., 2013).

• People's finite resources, such as time, space, and money, are im-
portant elements shaping practice in addition to material, compe-
tence, and meaning (Shove et al., 2012; Shove et al., 2015; Walker,
2014; Watson, 2012). Thus, social groups with different material
wealth, cultural knowledge, and access to networks (i.e. economic,
cultural, and social capital) vary in their practice (McMeekin and
Southerton, 2012). For the same reason, practices are unevenly
geographically distributed (Cohen and Ilieva, 2015).

• Energy is consumed to support activities undertaken by household
members at home (Walker, 2014). The difference in household
practices is able to explain the difference in energy demand (Gram-
Hanssen, 2013).

Whereas the practice theory literature has accumulated empirical
studies on changes in practices and the mechanisms of change, long-
term changes in practices have not been well explored (Geels et al.,
2015; McMeekin and Southerton, 2012; Shove et al., 2015). This paper
suggests that the scope of practice theory is too narrow to understand
long-term changes in energy demand because practice theory literature
has primarily focused on everyday practices. This paper calls ‘life

course practice’ for social activities performed by individuals over life
time span. Life course practice involves those related to marriage,
parenting, choice of place to live, and occupation. The influence of
these life course practices on everyday practices may be significant. For
example, purchasing a house predetermines available materials for
everyday practices. Marriage and parenting shape the meaning of ev-
eryday practices and predetermine household members' needs for ser-
vices (e.g. food to be prepared and clothes to be washed).

The purpose of this paper is to understand the overall structure that
determines residential energy demand in Japan and how it changes
based on practice theory. There is a methodological challenge in which
life course practices should be addressed in association with everyday
practices. Thus, the questions addressed are as follows: (1) How have
life course and everyday practices changed? (2) How do life course
practices influence everyday practices? (3) What is the overall structure
that determines residential energy demand in Japan? (4) How does the
overall structure change? (5) What can be learned about managing
energy demands? It should be noted that there is a significant body of
literature on the history of residential energy demand in Japan. Thus,
this paper contributes by organising the findings using an analytical
framework based on practice theory. This research is useful because a
comprehensive understanding of the overall structure will allow us to
bridge the knowledge gap between studies in the fields of engineering
and social science.

Section 2 explains the proposed analytical framework and metho-
dology of this paper. The contribution to the transition literature is also
explained. Sections 3 and 4 present the results of a historical review on
life course practices and everyday practices. Section 5 discusses the
implications of this paper and addresses the research questions. Finally,
Section 6 concludes the paper.

2. Analytical framework and methodology

Fig. 1 shows the analytical framework used to review historical
changes. This paper refers to the combination of life course and ev-
eryday practices as household practices. The analytical framework
distinguishes two analytical levels. At the household level, historical
changes in dominant household practices are analysed based on the
three elements model of practice by Shove et al. (2012), which consists
of material, competence and meaning. At the systems of household
practices level, changes in these three elements are analysed con-
sidering their link with systems of practice. Shove (2003) revealed that
laundering practices are shaped by manufactures of textiles, detergents,
and appliances, in addition to households. Shove described the re-
lationship that shapes laundering practices as a ‘system of systems’.
Watson (2012) called it ‘systems of practice’ and revealed that socio-
technical systems can be recast as systems of practice. The systems of

Fig. 1. Analytical framework.
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