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Mainstream  theories  on  household  energy  consumption  are  characterized  by  reductionist  assumptions
about  consumers  and  the  socio-material  contexts  of choice.  Much  of the  social  science  attention  on  con-
sumption  has  focused  on mental  states,  meaning,  cognition,  and  rational  choice.  In  mainstream  theory,
body  is  collapsed  into  mind  and  the  demand  for  goods  is  both  disembodied  and  decontextualized  from
social  and  material  worlds.  These  reductions  hinder  the  development  of  a robust  theory  of  consump-
tion  and  new  thinking  in  energy  savings  policy.  In this  paper we  bring  the  body  back  to  consumption.  We
argue  that  people’s  exposure  to practices,  both  in the form  of  personal  and  culturally  mediated  experience,
nergy
onsumption
ousehold
ractice
ody

embodies  knowledge  (and  meanings)  and  this  in turn  affects  the  ways  we perform  energy-consuming
acts. We  draw on  work  on  body,  habitus  and  perception  by  anthropologists  Marcel  Mauss,  Pierre  Bour-
dieu,  Jean-Pierre  Warnier,  and  philosopher  Bergson,  as well  as  more  recent  perspectives  framed  under
the heading  of  social  practice  theory.
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. Introduction: the plasticity of bodies

Despite a quarter century of critique, a theory of household
onsumption based on rational choice and methodological individ-
alism has stripped consumption from its grounding in historical
rocesses and has ignored the capacity of the material world,

ncluding human bodies to affect consumption. In mainstream the-
rizing about energy consumption, body is collapsed into mind and
he demand for goods is both disembodied and decontextualized
rom social and material worlds. Yet, bodies are repositories of a
nique and explicit form for knowledge about the world and this
nowledge affects the ways we consume. Concrete experiences,
nvolving both body and perceptions are always brought to bear in
earning and adapting ourselves to new environments. The escala-
ion of energy consumption can be interpreted as a transformation
f bodies. The modern body is increasingly re-equipped and re-
haped through new perceptions of comfort.

The co-evolution of bodies and the material world thus affects
he ontology of energy consumption as well as providing an

nteresting approach to conceptualizing changing consumption
ractices. Further, a theory of body is highly relevant for a pol-

cy domain interested in reducing the energy intensity of everyday
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ractices. The body perspective opens policy for new forms for
xperimentation beyond the usual market experiments in which
onsumers are presented with new products and either select or
eject them. Our intention in this chapter is to attempt to repo-
ition the body in the theorizing of energy consumption and to
nfer how this could create new, fertile ground for policies directed
t reducing energy consumption. Along with other papers in this
naugural issue that discuss various elements of household energy
onsumption [1–4], our ambition is to contribute to the develop-
ent of a pragmatic theory of energy consumption relevant for

oth academics and policy makers.
In developing a theory of body and consumption, we  draw on

ork on body and habitus by anthropologists Marcel Mauss [5],
ean-Pierre Warnier [6,7] and Pierre Bourdieu [8,9]; work on per-
eption and memory by Bergson [10]; as well as our own previous
ork on the body-consumption relationship [11–13]. Reflections
ill be made on the relative strength of embodied knowledge in

ctions such as transportation, cleaning, preparing (and eating)
ood and achieving thermal comfort. We  will relate the embody-
ng of knowledge to repetition, social complexity, as well as to the
eography of the space in which the action takes place and the
umbers and kinds of material objects involved in the practice.

We will aim at avoiding the mind/body duality introduced by

escartes, who proposed that all thought is disembodied and logi-
al. We  will argue that the habits of language intellectually design
ur bodies as well-defined entities, yet the boundaries between
hought and reflex, body and mind are malleable and overlapping.

dx.doi.org/10.1016/j.erss.2014.03.009
http://www.sciencedirect.com/science/journal/00000000
http://www.elsevier.com/locate/erss
http://crossmark.crossref.org/dialog/?doi=10.1016/j.erss.2014.03.009&domain=pdf
mailto:gwallenb@ulb.ac.be
mailto:h.l.wilhite@sum.uio.no
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e do not consider the body as a natural and fixed entity, or a
assive slate on which the social is recorded [e.g. 14,15]. Rather,
he body is a methodological and conceptual tool that extends the
rammar of social practices. We  will take on the task of enriching
hese insights on bodies in order to make links between disciplinary
pproaches rather than juxtaposing them. We  propose that bodies
re at the intersection of the cultural and natural, the human and
on-human, the individual and collective. In this chapter, we aim
o begin an exploration of these intersections.

Bodies are part of the material world and continuously exchange
nergy with their environment. Like the bodies of all living beings,
uman bodies have to reproduce themselves everyday through the
nding of a favorable environment, the acquisition of food, the cre-
tion of comfort and eventually by the physical act of procreation.
nthropology and philosophy provide ways of seeing and con-
eiving bodies (the plural is important) within practices. In order
o avoid reduction to a particular discipline or knowledge tradi-
ion, however, we will theorize the body in its articulation with all
f the other dimensions of human practices, including material-
ty, embodied knowledge and habits. Bodies are thus inserted into
ractices without subtracting any of the other relevant entities. A
uman being results from other bodies, and is formed with and
hrough a body. Bodies have to reproduce themselves regularly to
e preserved, but humans have developed many ways to conserve
hemselves. Anthropology shows how bodies are variably shaped
hrough time and space [12] and phenomenology has shown how
iversely we  are in the world through our affections and percep-
ions. We  suggest that this diversity of bodies can be understood
hrough the mutual fashioning of practices and bodies. Practices
equire skilled bodies, and bodies are shaped by practices [16].

We  explain this diversity of bodies-in-action in the next section
y developing the characteristic of bodies as both sites of habits and
f processes. On one hand, the constitution of habits is elucidated
y the reproduction and embodiment of situations. On the other
and, embodiment is described as the passage of perceptions into
emories. In order to account for embodiment, which is a process

f accommodation, we need a theory of perception—a profound
xercise that will be only sketched out in this paper. In the fol-
owing section, we examine how bodies co-evolve with a changing

aterial world. We  develop the point that bodies can be described
s inertial and resistant to change, or as possibilities for new forms
or experimentation. We  explore this ambivalence in the section
bodies as policy subjects” in order to emphasize the experimental
spects. We  conclude that we know little about the limits of the
lasticity of the human body or, in the words of Spinoza, “no one
as hitherto laid down the limits to the powers of the body” [17:
thics, III, prop. 2].

. Bodies as active entities in practices

Bodies are constitutive of practices in two distinguishable but
verlapping ways, first as entities that interact with other objects
n a practice and second as the sites of actions or activities. Thus,

 body is a spatiotemporal entity that can to some extent be iden-
ified by coordinates (we will see later that bodily boundaries are
ometimes unclear). Second, a body is a place where activity and
vents occur. Considered as a delimited entity, the body can be pas-
ive or active. Bodies participate in actions and are a constitutive
art of the practices which in turn constitute social life. Bodies are a
ecessary component of a practice, or to put it another way, there is

o such thing as a practice without at least one body. Bodies have
xperiential histories and are not only physical, material entities
ut are also vessels for experiential knowledge. This knowledge is
rought to bear in practices.
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Bodies are also sites in which actions or events occur. The mal-
eability of bodies appears clearly in the diverse capacities and
hapes which they can take on. For instance, sleeping can be seen
ariously as an action, an activity and a practice. As Mauss observed,
here are many different ways of sleeping, linked to conventions
nd to the configuration of the material accompaniments and sur-
oundings [5]. Sleeping, sitting or walking is not more ‘natural’
han eating or talking. Simple practices such as these have complex
eographies and histories, and are “culturally” shaped by the use
f objects and infrastructures. Boltanski shows that the usages of
he body vary with social class [18]. Foucault analyses how bodies
re fashioned within disciplinary practices [19]. He regards prac-
ices as the processes by which bodily properties crucial to social
ife are formed. Thus on the one hand, bodies are constitutive of
ractices, but on the other they are constituted through practices.
een this way, bodies are not limited to the physiological body,
ut can be considered as extended through objects and materi-
lities. This conceptual maneuver provides a new perspective on
xperimentation that is interesting for the theory and policies of
nergy consumption and energy savings. We  develop this point
elow.

.1. Bodies as sites of habits

When bodies are considered as spatiotemporal entities with rel-
tively well-defined boundaries, they engage in social life through
ractices. Bodies are part of the material world. Bodies interact
ith other entities that are more or less predictable. This interac-

ion is affected by the cultural and individual histories of the body,
hrough which knowledge is embodied and made agentive, as well
s places where knowledge is deposited through the repetition of
ctions. Even though some of the bodily actions associated with the
ccomplishment of household tasks have been simplified through
he increasing use of complex technologies, bodies are still involved
n producing services such as clean clothes, meals, indoor comfort
nd so on, even if it is at the level of minimalist action such as push-
ng a button on a household electrical appliance. In the activities
f a modern household, many actions (and knowledge) have been
urrendered to technological systems which begin in the home but
xtend outward through infrastructures and technologies of pro-
ision. Nonetheless, in any activity, from speaking, to writing, to
haring a meal or playing sports, our bodies are always present to
ur actions. This is also true of actions usually associated with cog-
ition, such as taking an exam or playing a game of chess; therefore,
e can say that bodies are constitutive of human practices.

In order to understand practices, we need to look at bodies,
heir interaction with other bodies and with things. If bodies are
educed to the visible or observable human part of a practice, we
tray into behaviorism. By this we mean that behavior is made syn-
nymous with visible action: it can be said to be the uppermost
ayer of a practice. But many processes and elements are not visible
meanings, competences, embodied knowledge). Further, the body
s only one agent among many in the performance of a practice.
he capacity to enact practices (agency) is the result of the coor-
ination of different agents, both human and non-human. In other
ords, agency in practices is distributed among the entities that

re enacted in a practice [11,20], of which the body is a crucial
ntity. Any action involving a body has to be analyzed within the
ssemblage of elements that contributes to the performance of a
ractice.

Not all forms for practices are economically rational or even

nstrumental. Humans engage regularly in inexplicable behaviors,

ysterious purchases, odd uses of objects and baffling forms for
aste. There are countless examples of this from the energy con-

umption literature. But we  can make better sense of an action
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f it is linked to other actions and related to a recognizable pat-
ern of agents. An action is meaningful once it is inscribed into

 practice. For example, when we observe someone buying veg-
tables in a shop, we understand this action in the perspective of
reparing a meal. This involves a purposive shopper, but will only
e consummated if the right shop is located within the shopper’s
eographical range and the foods being sought are available. Sim-
larly, the use of a transport mode can only be fully explained if
onstraints and infrastructures are included in the elements that
etermine final individual choices. For example Kaufmann shows
hat the choice of transport mode is chiefly determined by the con-
traints, such as the availability of parking spaces at the destination
21]. Another important consideration is the negotiation involved
s the consumer chooses among the range of choices available. The
esult (consumption) depends on the chooser’s capabilities, which
re largely determined by her/his practical experiences. Practices
re thus the units of analysis that allow us to understand how daily
ife is reproduced.

An interpretation of the active body in practice requires
penness to social meaning. This is in line with the ethno-
ethodological principle that practitioners make sense of their

ctivities through common sense methods [22,23]. This ‘sense’ con-
ists of both reflexive and non-reflexive elements which generate
he meaningful and patterned character of everyday life, actively
roduced through recurrent practices. Our recognition of a practice

s usually through an identification of the movement of a body
n relation to objects in a pattern of activities. This recognition
llows us to state that, for instance, this person is cooking, that
ne is sleeping, these people are playing football, and those peo-
le are driving. However, we should not confuse the moving body
ith the practice, nor should we assume that those movements are

enerated through a series of cognitive and reflexive decisions.
Bodily movement relies on reflexive decision making, but also

n the deployment of knowledge embedded through interaction
ith other bodies and things in practices. The implications of

his line of reasoning is that ‘practical knowledge’ [9,24] or ‘prac-
ical consciousness’ [25] is not separate from mental processes,
ut neither should mind be regarded as transcendent to practice
nd accorded an ontological privilege in theories of action (as is
he case in mainstream energy research and policy). In theoriz-
ng consumption-related practices, we must avoid both cognitive
eductionism and methodological individualism. The former dis-
ards the body while the latter discards the multiple contributors
o the practice. Methodological individualism precludes us from
onceiving a given practice as a multiplicity, or a plurality of actu-
lizations of what looks like similar action patterns.

Theories of practice have attempted to explain how habits are
ormed through the joint re-creation of place and memory [5,9,27].

e find Bourdieu’s conceptualization of habitus to be valuable for
nderstanding how memory affects the reproduction of practices.
rawing on Marcel Mauss’ work on embodiment, Bourdieu devel-
ped a theory of habitus that translates variously into an organizing
apacity, a habitual state, and a way of being, a predisposition, or

 tendency [27]. Habitus is central in the Bourdieu’s explanation of
ow conduct becomes regulated. It is a scheme that converts the
ediment of past experiences into dispositions for future actions.
abitus is the process by which knowledge acquired from expe-

ience, and thereby having both internal and external sources, is
ade one’s own, namely embodied. “The habitus – embodied his-

ory, internalized as a second nature and so forgotten as history – is
he active presence of the whole past of which it is the product. As

uch, it is what gives practices their relative autonomy with respect
o external determinations of the immediate present” [9].

The body is conceived as a repository of past experiences, both
ndividual and collective, and as such, affected by social relations

t
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nd cultural learning. The body is thus not only the site of action,
ut also of dispositions for future actions. A large part of habitus is
nconscious, implying that the sources of agency for actions are not
lways transparent to the subject. The body makes possible actions
hat are accomplished without conscious direction, but also allows
urposive actions (such as typing, sports, dance) to be carried out
ithout conscious intervention. Heating, cooling, switching light-

ng on and off, closing doors and showering are examples of actions
hat often run on automatic. Habitus is not repressive and constric-
ive as has been construed in some post-modern critique (see [28]),
ut rather allows individuals to negotiate everyday life without the
eed for repetitive and constant sense-making. Repetition creates

nteractive convenience between a “socially informed body” and
ts environment; this contributes to the formation of dispositions
or future actions.

Aside from the issue of regularity of bodily practices, it is also
mportant to account for the creation and evolution of new prac-
ices. All practices are not regularly performed. The repetition of the
ame practice is always embedded in uncertainty; practice trajec-
ories show that practices evolve and that habits are diversified. De
erteau emphasizes that everyday practices are replete with cre-
tive strategies [29]. Thévenot also contests the idea that practices
re solely the result of repetition [30]. He wrote that “The notion of
abitus, which Bourdieu elaborated as the centerpiece of his the-
ry of the reproduction of social order, short-circuits the analysis
f the personalized and localized dynamics of familiarity” [27:74].
ithin his notion of pragmatic regime, Thévenot describes these

ynamics, including personally inventive adjustments that allow
eople to pursue new directions while being absorbed in routines.

n our contemporary societies, human beings constantly change
he scope of their engagement, shifting from one pragmatic regime
o another according to the demands or conditions specific to the
ituation.

From a Science and technology Studies (STS) perspective, Pick-
ring claims that habits and skills are gained through a process
f accommodation between a body and a material arrangement,
n other words, through mutual adjustments [31]. Practices are
ormed and changed in a permanent action and reaction between
he practitioner’s body and the objects involved in the practice. If
ractices are construed as sheer regularities or as shared habits, it

s not possible to understand how varied material arrangements
re created and how they can shape human activity.

.2. Bodies as processes

In order to account for the inventive strategies and permanent
egotiations between the body and objects, we have to move from
he body as a spatiotemporal entity to the setting in which events
ake place. We can thus complete the relatively fixed feature of the
abitus by introducing the idea of an “active present”, a duration

n which events occur. This allows us to describe the process of
mbodiment. As we will elaborate, the plasticity of bodies explains
ow capacities can be embodied and the contributions to embodi-
ent of perception, memory and tacit knowledge. A theory of body

seful for analyzing consumption requires an acknowledgment of
he contribution of perceptions.

Bodies are shaped through learning and sensory-motor experi-
nces. Warnier defines this shaping as ‘motoricity’ and explores the
ossibility of an ethnography of motoricity within a given material
etting [6]. He claims that “it is not possible to divorce material cul-

ure studies from the study of the body” (p. 10). He is interested in
earning processes that show how the techniques of the body incor-
orate material arrangements. Apprenticeships and games are his
avorite examples as they display how motoricity is at the basis of
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he embodiment of habits. This can be applied to the ways we  move
with or without equipment) and to the ways we use objects.

Perceptions are active in the conduct of a practice. To sketch a
heoretical framework that links body, perception and action, we
urn to Bergson’s book, Matter and Memory [10]. Bergson’s philos-
phy is relevant for a practice approach inasmuch as it does not
tart with a reflexive subject who structures the world. In con-
rast to the reflexive philosophy of Kant or Husserl, Bergson is not
oncerned with a self who contemplates the world and searches
or the conditions of knowledge. He assumes that (1) the world is
iven as a bundle of multiplicities that cannot be reduced to spa-
iotemporal extensions, (2) life is a vital impulse, a creative energy,

 strength of acting, with the body as the center of action, (3) living
eings interact with their environment through a mix  of perception
nd memory, but only human beings can learn the true distinction
etween them, thanks to language.

Perception and memory play chief and complementary roles in
he re-articulation of the body. According to Bergson, there is no
eat separation between the things with which the body interacts
nd our perception of them; things are in perception but percep-
ion is in (or dependent upon) things. Perception is always oriented
oward action; in other words, perception is the preparation of a
ossible action. Perception modifies the body because it enables

 new disposition to act. Pure perception gives us a world with-
ut subject and without past, always in the present. Perception can
e distinguished from memory, which is dependent on experience
nd is of two kinds: habits and images of past events. Memory is
irectly linked to the body and its actions: the body condenses its
ast into motor habits. Memory is produced through the replaying
f the same action (as the learning of a text by heart), through the
epetition of the same causes and effects. Memory has a practical
unction. It discovers in the present situation elements that resem-
le a former situation. In this sense, memory is similar to Schatzki’s
otion of practical understanding [24] and to Bourdieu’s disposi-
ions [9]. It is relational because it links former situations to present
bjects. Pure memory retains in all its details the picture of our past
ife. Memory allows us to make distinctions and choices.

According to Bergson, consciousness oscillates between pure
erception and pure memory. Applying this to action, the perfor-
ance of a practice can be said to draw on a mix  of perception and
emory. A practice is performed in a given place, but the percep-

ion of this place depends on the body performing the practice.
n a practice, a place looks like the Umwelt described by von
exküll: any animal perceives only a limited set of entities, namely

hose that are relevant for the reproduction of its life [32]. Sim-
larly, in a practice, many objects are not really present to the
ractitioner. Those properties that are perceived are those that
re useful for the enactment of the practice. Following Bergson,
e propose that memory is distributed between the perceiv-

ng body and the elements of a practice. Memory is present in
he body (perception) but also in the social and physical con-
ributors to the practice. For example, the habits of eating may
e disturbed when moved from the kitchen to a restaurant or
ormal event such as a wedding, where there are different arrange-

ents of cutlery and different social conventions on their proper
se. Another example of an external perturbation of memory is
hen a kitchen is reorganized and cooking utensils are moved to
ew locations. It may  take several days to get used to the new
lacement. For most of us, wedding attendance will never be reg-
larized to the extent that wedding habits form. In the case of the
eorganized kitchen, once the new arrangements have been incor-

orated into memory, the stage is set for the formation of new
abits.

Armed with these reflections on memory, perception and habit,
e can now better describe the process of the embodiment of tacit
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nowledge. Practices are both the producers and the products of
emory. Bodily experiences are always a mix of perception and
emory, and embodiment is the process that engraves knowl-

dge into habits. Embodiment is the creation of a memory by
epetition. Body is the site of the knowledge and skills used in
xecuting routines. Collins makes the distinction between somatic
acit knowledge and collective tacit knowledge [33]. Somatic tacit
nowledge is knowledge which is linked to actions such as bal-
ncing on a bicycle, which are performed automatically and defy
xplanation by the performer. Collective tacit knowledge is gained
hrough negotiation with social conventions. Thus riding a bike in
okyo, Oslo or Brussels draws on both somatic and collective tacit
nowledge, the latter making the practice of biking in each of these
laces different. These forms for tacit understanding, skills and dif-
erentiated knowledge are dependent on the plasticity of bodies.
n the performance of practice, perception plays the role of the

otor and memory the selector. As active elements of a practice,
erception and memory yield to adjustments and accommodations
etween bodily gestures and a material arrangement. Furthermore,
odies are guided by a wide range of sensorial data, including not
nly visual but also tactile, auditory, olfactory and proprioceptive
ints.

To sum up this section, we  have outlined a non-dualistic
pproach to the body in order to establish an interdisciplinary
rame that would embrace both theoretical and experimental
spects of consumption. We  want to avoid considering mind as
omething radically different (or transcendent) from the body. Dif-
ering practices involve differing assemblages of heterogeneous
ntities. No entity is given an ontological privilege over the oth-
rs when we are attempting to unfold the routines and other daily
ctivities of householders. Obviously we do not state that mind
nd body have the same reality. But in focusing on bodies, we  have
eased out important properties of practice that are highly rele-
ant to theorizing consumption. The reproduction of practices is a
ix  of permanence and invention. This interplay is indispensable

o understanding change.
Acknowledging the dynamics of practice could lead to new

ays to design policy interventions. At the level of the body this
hange of frame would encompass perceptions and memories. Not
nly is the object constructed in perception, but so are also the
ubject and the body. Bodies are affected and changed by experi-
nces. The repetition of a pattern of action establishes progressively

 convenience between a body and its environment. Normality
s socially constructed through the repetition of similar percep-
ions and memories. Thus practices evolve with bodies through
wo mechanisms: perception and the embodiment of capacities.
ransforming practices requires the creation of new perceptions
nd memories within bodies. In a practice, perception is oriented
oward what is happening now. However, this orientation depends
artly on a memory of past events. When perception is engaged in

 practice, some memories are activated. Memory is distributed to
he extent that some embodied memories (explicit or tacit knowl-
dge) are convoked in tandem with entities that have crystallized
n a social memory. In the next section we  explore the implications
f these insights on body and memory for a deeper understanding
f energy consumption.

. Body and energy consumption

Our development of a theory of body in consumption thus far

ay  seem to be abstract and distant from the issue of energy con-

umption and savings. We  insist that this theoretical detour has
een necessary in order to seek inspiration for a stubborn research
iscourse. In this section we  will attempt to ground these new
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erspectives on body and practice in new research questions and
olicy tracks relevant to transforming energy consumption.

.1. Bodies as the sites of social reproduction

From our conceptual development of bodies, we can draw some
ethodological lessons. Not only are bodies irreducible to any

imple discipline, they should also be fully present in theorizing
ny facet of human action. People perceive, remember and act
ith the full participation of their bodies. Turning things around,

odies are shaped through perception and memory. Perception
owever should not be reduced to vision and cognition. Current
nergy policy largely collapses perception into visual and cognitive
earning (relative prices, rebates, payback times, colored and num-
ered energy efficiency rating systems), ignoring the other senses
including proprioception and sensory-motor perceptions) that are
nvolved when a practice is performed. When reading or listening
o a paper which aims at theorizing social change, we  might ask:
here are the bodies in the description? Which qualities or prop-

rties are they endowed with? Are they conceived as something
alleable or, on the contrary are they treated as being fixed and

nertial?
As we developed above, the variability of practices through

pace and time is evidence of the fact that both societies and
ndividuals change perceptions and memories, both collective and
ndividual. It could be said that the evolution of a culture over time
s synonymous with, or at least reflected in the transformation of
odies [12]. From a consumption perspective, the changing body
epresents the continuity of an individual and the reproductive
ite of daily life. For each individual body, perceptions and mem-
ries evolve through the encounter with miscellaneous situations
nd the reproduction of some of these situations. Practices change
hrough social relationships, either by imitation or by contrast. Fur-
hermore, perceptions and memories vary from person to person.
odies with differing cultural and individual histories are able to
ee, hear, smell, and perceive some details in their surroundings
hereas others are not perceived. These capabilities are not only
hysiological but often result from formal education.

Bodies are the sites of social reproduction because they both
xperience situations and incorporate past experiences. Practi-
al understanding is the medium through which entities present
n a situation are actively linked, drawing on perception and

emories of past arrangement. Bodies perform and are per-
ormed by practices, and habits are formed through recurrent
atterns of action. Whatever they are called—practical understand-

ng, habitus, tacit knowledge, skills, competences—capabilities
re embodied through practices. These capabilities both enable
nd disable change, depending on the situation [34]. Habits are

locked into’ bodies through the learning of gestures in interaction
ith a cultural history and a material environment. “Incorpo-

ated material culture reaches deep into the psyche of the subject
ecause it reaches it not through abstract knowledge, but through
ensory-motor experience” [6]. Therefore the cognitive digestion
f information is not the only cause, or source for the formation of
ractices.

Acknowledging the importance of practical understanding and
ultural learning would have important consequences for energy
avings policies. Bodies need to be engaged and people need to be
xposed to, or to experiment with new forms of practices (engag-
ng both body and mind) if policy interventions are to be successful
n transforming practices. Marres draws attention to two opposite

orms for policy intervention regarding material devices such as
ousehold appliances. The first, which is dominant in mainstream
nergy policy “aims at the minimization of effort, cost and dis-
uption. It enacts the ‘change of no change”’ [35], encouraging the
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urchase of energy efficient appliances using economic arguments
nd “small tips” on how to save energy. This strategy of ‘no change’
oes not aim at a transformation of practices, habits and bodies,
ut rather focuses on the insertion of a more energy efficient device

nto a given practice. Marres’ second strategy, by contrast, aims at
ransforming the material contributors and creating new percep-
ions (including the insertion of CO2 into everyday settings). This
hange cannot be achieved without a policy goal to reduce con-
umption and a concerted effort to engage the body in experiments
ith new practices. In fact, it can be said that a policy interven-

ion is always an experiment of which the outcome is not certain.
hat does not prevent us, however, from trying to encourage the
evelopment of new perceptions and memories. Perceptions are
haped through material arrangements and memories are articu-
ated through narratives. Since as we  have argued, agency and

emory are distributed, changing mind-sets is not enough. We
ave to look at how we  could produce new material arrangements
nd new narratives with the purpose of reducing the energy needed
o sustain everyday life. We  begin with a very sketchy account of
he evolution of energy consumption from a body perspective.

.2. How bodies and consumption are transformed

From an energy consumption point of view, we discern three
mportant dynamics in the transformation of bodies: standardiza-
ion, extension and delegation (to machines). At the global scale,
tandardization policies have shaped and transformed perceptions
nd memories. The evolution of home comfort is a good example
f this. Elizabeth Shove has shown how the ASHRAE standards for
ndoor comfort have had a significant effect on building designs and
n the ways that buildings produce heated and cooled indoor cli-
ates. These changes have affected the comfort perceptions of the

eople living in the buildings [36]. Shove and Wilhite demonstrated
ow several generations of life in air conditioned homes, shopping
enters and cars have transformed perceptions and expectations
bout bodily comfort in the Southern USA [37]. They pointed out
hat in many southern US cities, sidewalks are being removed
ecause few dare to expose their bodies to the natural elements,
referring to drive from their air conditioned home, in their air
onditioned car to their air conditioned place of work, occasionally
y way of the local air conditioned shopping center. The transition
rom lives that involve movement between contrasting climatic
paces, to lives in thermally homogeneous spaces leads to a recon-
guration of the body and its sensations, and even a kind of oblivion
f the body. We see the beginnings of this bodily comfort trans-
ormation in other parts of the world, as building standards and
esigns are transformed into those which accommodate air condi-
ioning [38]. Changes affect perceptions of health and wellbeing,
he types of clothing worn, and the ways the various rooms in
he home are used. Shove demonstrates similar bodily develop-

ents in cooking, cleaning and bathing as homes are configured for
odern electric appliances [36]. For example, in the course of one

eneration, bodily cleaning in Europe has been transformed from
eekly bathing to daily showering. Shower gels, hair treatments

nd deodorants have been added to eliminate smells and add sheen,
oth of which have become essential elements of the presentation
f the clean body. The standardization of comfort and cleanliness
orms in the latter 20th century has fixed the achievement of both
t high levels of energy intensity. In policy, the improved efficiency
f comfort and cleanliness related devices has been encouraged but
ot changes in bodily perceptions of comfort. The result is that con-

emporary buildings of all types have been designed and built to
rovide 22 ◦C year round, whereas people have been reported to be
omfortable at a wide range of temperatures, from 6 ◦C to 31 ◦C [36].
tandardization has decreased people’s capacity for developing
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reative strategies to satisfy their own comfort needs. Moving into a
welling built for air conditioning severely restricts the capacity to
chieve cooling comfort using non-mechanical cooling techniques
39]. This form for standardization of bodies and buildings is syn-
nymous with the elimination of contrasts and the weakening of
daptive capacity.

Moving to the second important dynamic of body transforma-
ion, Wallenborn’s theory of extended body [13] proposes that in

odern households, bodily interactions with energy-using arti-
acts often involve a delegation of enactment from body to artifacts.
he extension of bodies through different “prosthesis” (cell phones,
omputers, cars, heating systems etc.) is a challenge for sustaina-
ility. We  have replaced unencumbered extended bodies (walking
nd running) by heavier ones (e.g. bikes by cars). The ‘skins’ of
ur homes have been extended and this extension requires more
nergy for heating and lighting. With electricity we can accomplish
any things, some very useful and basic, others more superfluous

r even extravagant. When energy consumption is disconnected
rom the presence of a body through automation it usually leads to
aste (lighting, heating, standby). Moreover, we have to remember

hat energy for these extensions is cheap given the environmental
onsequences. A human body consumes around 400–3000 MJ  per
ear through eating, depending on the sorts of diets and level of
hysical activity. By contrast, an average Belgian consumes around
00,000 MJ  per year for heating, electricity and motor fuel. While
he body energy costs the equivalent of 15% of the average Bel-
ian household budget, the delegated energy to heat, electricity
nd automobility is equivalent to half [40]. Obviously one does not
at petrol or gas and food is a qualitatively different form of energy
han a fossil fuel, but this example illustrates how much added
nergy we use through the delegation of bodily tasks to engines
nd appliances, and how little we pay for it.

Through consumption, bodies are not only extended by the
o-called energy ‘end-use’ appliances in our immediate sphere of
ractices, but further into networks of provision and production
41]. People’s awareness of these extensions and their contrib-
tions to consumption are minimal. Automated thermostats are

 good example of a near total delegation of knowledge in the
roduction of an energy service. Further, a single individual can-
ot be actively involved in the production of the objects they use
very day, nor in the infrastructures and networks that deliver their
omponents, including energy. Infrastructures delivering energy
nd water have in fact been built to be invisible and disconnected
rom use—and ‘in-home displays’ alone will not inspire significant
hanges in home energy practices [42–44]. Some feedback experi-
ents have led to energy savings on the order of 5–15%; however,
any of these experiments were conducted with small samples of
otivated people, giving good reason to question the generaliz-

bility and durability of these changes [45].
We can only expect bodily perception to accommodate dis-

ant and hidden infrastructures if they become more active
spects of practice. However, urban consumers will not likely
ecome “prosumers” unless they have more to say about how
heir electricity is produced and delivered. Germany offers an
nteresting case in prosuming, where municipalities (e.g. Ham-
urg, Berlin) are reassuming control over distribution grids
nd co-managing them with citizens [46]. Hielscher et al. pro-
ides insights into community-based initiatives that are trying
o integrate local renewable energies and low-carbon energy
ystems into their community practices [47]. These successful
rass root actions are characterized by the necessity for ded-

cating a significant amount of time and for perseverance in
rder to produce new relations between people and infrastruc-
ures. These are examples of the acquisition of bodily knowledge
hrough participation in new consumption experiments. We will
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evelop this point and provide further examples in the next
ection.

. Bodies as policy subjects

In this section we briefly analyze how bodies have been
reated—or more accurately, absent from treatment—as subjects of
nergy policy, and how the collapse of bodies into minds impedes
he development of policies that encourage experimentation. We
ontend that experiments provide the conditions for the forma-
ion of new habits, and that policy needs to engage bodies through
roviding opportunities for encountering and experimenting with
ew practices.

.1. Practices change through experiences and experiments

Changing beliefs, attitudes and motivations are important cat-
lysts for individual change, but it is fallacious to assume that a
hange in practice must be preceded by a change in beliefs or that

 change in attitude will necessarily lead to a change in practice.
here are numerous empirical studies showing that the greening of
ttitudes leads to the greening of consumption practices for only

 very limited segment of the population [48–50]. Furthermore,
hese changes are usually rather superficial when measured against
he planned or anticipated decrease in energy use. This is because
reen information alone is seldom sufficient to create new per-
eptions. Many of these attitudinal-based policies rely on visual
onsumption, which has increasing importance in our relations to
he world (through for instance the proliferation of screens and

onitors). We capture a lot of information through our eyes: colors,
hapes, readings, measures, images, films etc. However, through
hese visual media we see behaviors but not practices. We  see
atterns of movements but can only begin to intuit the practices
ehind them if we engage our memories. Practices involve the
hole body with all its senses, including proprioception. Gender

tudies have understood this and recognized that different bodies
eel differently and perform practices in different ways.

Concrete experiences immerse bodies in new perceptions. Sig-
ificant changes in practice will be more likely to come through
articipation in practices than by exposure to arguments for or

mages of new practices. In fact we suggest that participation in
ew practices can reverse the belief-practice causality. Participa-
ion can lead to a body-close understanding and demystification of
he consequences (for example that biking in Paris is dangerous)
nd lead to further experimentation with other low-energy prac-
ices. In the exposure to a new action or practice, the body/mind
articipates, learns and accepts or rejects. Dispositions for action
mbedded in past experience get reassessed through what Lave
alls practical learning [51]. Future actions are then refreshed with
ew possibilities. The process by which experiences are explic-

tly and voluntarily transformed into new habits can be called an
xperiment. To balance the mind-centered, body-absent theoretical
pproach on which public policies are mainly based, an experi-
ental approach is required. We  are not referring to laboratory

xperiments in which the conditions of everyday life are approx-
mated and reduced to games, nor are we referring to models in

hich bodies are replaced by numbers. We  refer to experiences
n real life in which there is a measure of the outcome and an
ssociated learning process. An experiment is a kind of event:

ven at a small scale, it brings something new. An event is what
akes a difference between past and future in creating new mem-

ries or narratives. An experiment involves an effort, notably to
xtricate oneself from habits, so that a new configuration of the
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ody-environment can happen and create the conditions for the
ormation of new habits.

.2. Different kinds of experiments

Experiments are bifurcations in the routine course of actions,
nd always occur with some effort. There are many different kinds
f real life experiences and experiments. They can be classified
nto unexpected, voluntary, and planned. They can occur at indi-
idual or collective levels. They are occasions for new perceptions
nd the creation of new memories. Involuntary experimentation
ith energy consumption practices can be initiated by events that

re either unplanned or accidental. Power blackouts are an exam-
le [52]. Kilpinen has written about how unplanned blackouts in
inland have forced people to find new ways of producing home
omfort with little or no energy and how these experiences have
esulted in some households changing their lighting and heating
ractices [53]. Nye shows that blackouts are “collective experi-
nces” that reflect the social conditions of the community: they
an be either a moment of joy and solidarity, or the opportunity
or riots and plundering [54]. The ‘shocks’ emanating from the oil
mbargos of the 1970s and the subsequent rationing of oil products
ncluding gasoline, provide other examples of involuntary experi-

ents. Transport was severely affected by empty petrol stations
nd some countries rationed petrol. People were forced to find
lternative means of transport. This led to practical experiments
y both communities and households. Some of these endured (for
xample the Bart metro system in San Francisco), and others died
ut when cheap and abundant petrol was restored (the popularity
f small, efficient cars).

Enforced blackouts and complete bans are obviously dramatic
so far) and disruptive, but they give some indications of how exper-
mentation can lead to reassessment and change. The only example
f an energy policy intervention of this kind we are familiar with
s the Japanese tariff-contract that offers companies a reduced tar-
ff in return for allowing the energy utility to turn off central air
onditioning systems at periods of peak load. According to Shove
t al., this has led to extreme discomfort on the part of building
esidents but has also led to experimentation and change in both
onventions and practices regarding workplace clothing and ther-
ostat settings [55]. The longstanding Japanese practice of wearing

usiness suits is being replaced by more casual and lighter clothing
menable to higher indoor temperatures.

In short, though disruptions are often brutal and inconvenient,
hey bring with them opportunities to explore new bodily config-
rations. Blackouts are generally transient but they afford ways
f experimenting with what we really need and can do without
hen it comes to electricity consumption. Households experience
isruptions with the birth of a child or a move to a new dwelling.
erceptions are refreshed, material settings change and opportuni-
ies for new practices develop. In the new setting, walking or biking

ay  be chosen as a means of commuting to work rather than driv-
ng, organic foods given priority over ready-made dishes, or new

indows or wall insulation installed, all of which are examples
f small experiments that have the taste of mini “adventures” and
xpose bodies to new gestures and perceptions. These may  reshape
he body and can bring new pleasures with less energy. From a pol-
cy perspective these insights offer policy makers “more creative

ays to appeal to positive connections between embodied selves
nd everyday environments to rethink (and reduce) consumption”
56:8].
We have written above that standards reduce human agency
nd the capacity for experimentation and further, that standardiza-
ion in domains important to energy use have either encouraged
r been indifferent to energy and resource consequences. Given

o
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he urgency of reducing climate emissions and the necessity for
eep reductions in energy consumption, there are good argu-
ents for policy standardization aimed at reducing consumption

not just reducing energy intensity), thus forcing the creation of
ew environments to which bodies would be forced to adapt. For
xample, consumption-reduction standards should replace or sup-
lement efficiency standards for buildings and appliances [11,57].
his reduction-orientation would engender experimentation with
ew practices at all stages from provision to consumption.

There are softer policy approaches to encouraging experimen-
ation that create potentials for change without regulatory forcing.
hese involve public support for exposure to new ways of doing
hings, such as demonstration projects allowing people to observe
nd experience new technologies and life in low energy houses.
olicy support for energy service sharing has shown promise in
he domains of cars, laundry services and food preparation. Urban
nfrastructural changes enable experimentation with alternative
ransport. There has been a surge in bicycling in many European
ities because of the building of safe and convenient infrastructures
or biking, as well as making it possible to combine public trans-
ort with biking (on trains, buses and ferries). Many European cities
ave experienced a surge in bicycling after the building of safe and
onvenient infrastructures. Copenhagen was  one of the early cities
o build an extensive bicycle infrastructure. Today, 40% of commut-
ng within Copenhagen is by bicycle. Stockholm has 750 km of bike
aths, and Gothenborg 450 km.  Paris has built 600 km of bike paths
ver the past 10 years. San Francisco recently evaluated its plan
or making 10% of all trips within the city by bicycle in 2018 and
eported that building of safe infrastructure beginning in 2010 had
ed to a 14% increase in cycling within in a two year period and up
o 80% increases in parts of the city that had installed bike-friendly
raffic signals (in addition to bike lanes) [58]. Lisbon is a typical
xample of a place where pessimists predicted that investments
n a bicycle infrastructure would be a waste of money and urban
pace. In fact, in the first half-year after its completion in 2010,
here were very few people bicycling. However, as people began
o experiment with and experience the use of bicycles for training,
ommuting and other tasks, the numbers of people bicycling has
ncreased rapidly (www.ecologicalurbanliving.com). In Oklahoma
ity, where car culture reigns supreme, a successful program for the
uilding of bicycle infrastructure was driven by a weight-reduction
ampaign initiated by the city government, where the advantages
f biking to bodily health were central to the campaign [59].

These are some examples of policy directions that result from
 refreshed theoretical platform encompassing body. We  admit
hat these examples are tentative and underdeveloped, ranging
nto unexplored territory for energy efficiency theorists and pol-
cy makers. The point is to initiate new narratives for change and
o stimulate policy experimentation in order to refresh stagnated
gendas. By interrogating the relationship between bodily knowl-
dge, experimentation and change, we  hope to contribute to a
ritique and assessment of their importance for sustainable energy
esearch and policy.

. Conclusion

In this paper for the inaugural issue of Energy Research & Social
cience, we have endeavored to develop ideas that might frame
ew research approaches to the way people consume energy. We
uggest the need for new research questions regarding the role

f bodies in consumption and change. For example, we suggest
hat researchers should address these questions as they shape their
nquiry: Are bodies present in your narrative? With which capaci-
ies are they endowed?

http://www.ecologicalurbanliving.com/
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We  have argued that bodies are more malleable than it is usually
ssumed because material worlds and bodies coevolve. We  have
ut forward the perspective that infrastructures and objects can
e regarded as body accessories. These body perspectives suggest

 new way at looking at energy consumption. Energy consump-
ion is experienced by bodies in cultural settings and shaped by

aterial environments. Thus embodiment is a spatial and temporal
rocess. Embodied knowledge and skills are shaped conjointly with
aterial spaces. Energy using habits are acquired through the rep-

tition of similar practices. Practices are always performed in the
resent, though they are disposed to endure into the future. This is
ecause practical understanding is made in situ, in a given practice;
herefore it is essentially relational and present. The place where a
ractice is performed is constituted during the performance. Place
nd body fashion one another. Energy consumption happens in this
lace and if performed regularly enough will be durable.

Conceptualizing bodies as repositories of experiences in the
orm of memory and perception allows us to escape from the model
f rationally calculated action that dominates energy policy. How-
ver, thinking in terms of practices leads to inconvenient questions.
here is virtually no energy-related practice that can be analyzed
n isolation. Practices are interrelated and coevolving with social
orms and material environments: in analysing how energy is used
nd how energy intensity of practices can be reduced, how do we
etermine the boundaries on the unit of analysis? And given the
rgency of climate change would it not be appropriate to simply
edesign technologies and material infrastructures in order to limit
aterial extensions of body?
Getting comfortable with the notion that bodies absorb and

xercise knowledge raises questions about the way  we  frame
nergy policy. Rather than relying on information directed to dis-
mbodied persons, we contend that bodies need to be engaged
hrough experimentation. To prepare experiments, we will have
o refresh our narratives and the selection of memories relevant
or acting on an earth in severe environmental crisis. It requires

 recognition that minds themselves are embodied and that the
orld consists of a diversity of bodies sharing a finite planet. We

re discovering that the ever-growing numbers and kinds of energy
sing equipment that accessorize bodies in every conceivable sort
f task from eating to moving to sheltering have fatal ecological
imits. Not only is the health of our environment damaged through
his delegation and extension of body, but so is the health of our
odies. We  must apply our collective creativity to find new human-
aterial interfaces and interactions that will lead to improvements

n the health of both.
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