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A B S T R A C T

Electricity plays a vital role in everyday life. However, electricity-dependent practices are often taken for
granted, and the complex underlying infrastructure tends to be invisible – until power supply is disrupted.
Drawing on qualitative interviews with rural Norwegian households, this article takes practices as the starting
point for examining how daily life changes during power outages and how households experience the con-
sequences of such outages. The aim is to use households’ perspectives to understand the consequences of power
outages, and show how disruption influences relations between infrastructures, practices, customers and pro-
viders. Using the three elements of practice – materials, competences, meanings – I demonstrate how power
failures temporarily break the linkages between elements in electricity-dependent practices, and how households
forge linkages between other items and technologies, embodied knowledge and competences, and new mean-
ings, in order to continue daily life. This re-assembling of elements in practices demonstrates the complexity of
power-outage consequences, and explains how rural Norwegian households can cope relatively well with
lengthy power outages. The analysis also sheds light on the difficulties of trying to reduce consequences to
monetary terms. Rather than worrying about the economic costs of power outages, households focus on
maintaining their daily routines. The ability to adapt during outages demonstrates a relatively high level of
flexibility, but this does not mean that households do not value having secure power supplies.

1. Introduction

Electricity plays a vital role in everyday life. However, electricity-
dependent practices are often taken for granted, and the complex in-
frastructure that enables them tends to be invisible [1,2] – until the
power supply is disrupted. Then, consumers change from being passive
recipients, and become ‘co-managers of their own practices, involving
the dynamics of both supply and demand’ ([3]: 3). Drawing on quali-
tative interviews with Norwegian rural households, this article uses
everyday practices as starting point for understanding how daily life
changes during power outages and how the households themselves
experience the consequences of outages.

Although lengthy power outages have been rare in high-income
countries, the supply of electricity is becoming increasingly vulnerable,
due to the growing complexity and interconnectedness with other
crucial infrastructures [4]. It is impossible to imagine modern life
without electricity, as outages affect systems for water, waste, food,
transportation and communication ([5]: 6). Security of supply is also a
timely issue, as the demand for electricity services will continue to
increase as energy systems become decarbonised [6]. Furthermore,
both terrorism and natural disasters induced by climate change could

make outages more frequent in the future [7,5,8]. Norway has not been
particularly prone to power outages, but rougher storms and heavier
snowfall in recent years have demonstrated infrastructure vulner-
abilities [9,10], as in other high-income countries [6,11]. The 2010
World Bank analysis of energy in 30 countries in Eastern Europe and
Central Asia, titled ‘Lights Out?’, predicted a severe energy crunch in
the region over the next decade [12]. Similarly, the American Society of
Civil Engineers anticipates large investment gaps in electric generation,
transmission and distribution in the USA, leading to unreliability in
electricity supply and posing a serious threat to the national economy
[13].

Much of the literature on power cuts and security of supply uses a
techno-economic lens that expects households to understand the com-
plexity of electricity systems, and calculate the risk of power outages
[1]. This is particularly evident in the literature on the value of lost load
(VoLL), using methods that seek to establish a monetary indicator of the
value of secure electricity supply [14–16]. The methodology relies on
surveys aimed at uncovering the costs and consequences of power cuts
for households, often by asking directly what they would be willing to
pay to avoid or accept power cuts [17,18]. Determining a monetary
indicator that directly reflects how households value secure energy
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supply is a challenging exercise; contradictory to the methodological
intention, some studies have found that households report their direct
expenses to be higher than their willingness to pay [19]. Because of the
complex combinations of material and non-material costs, ‘the costs
arising from interruptions in the residential electricity supply market
are a blackbox’ ([8]: 142). Although a qualitative approach cannot
reveal how households value secure electricity supply, it can shed light
on why it may be difficult to translate the consequences of power cuts
into monetary terms. Further, a qualitative approach enables a deeper
understanding of how power outages may shape households’ attitudes
towards the broader system of electrical provision, which often result in
protest responses in contingent valuation studies that are simply
omitted from the analysis [20]. With a focus on daily practices, this
article examines how households themselves reflect on the costs and
consequences of outages when describing their own experiences.

Theories of practice have emerged as a powerful lens for exploring
the role of energy in daily household routines [21]. As Gram–Hanssen
notes, ‘Energy consumption is not a practice in itself, but all the dif-
ferent things that people do at home which consume energy, such as
cooking or washing, are practices’([22]: 94). Theories of practice focus
on ‘routine over actions, flow and sequence over discrete acts, dis-
positions over decisions, and practical consciousness over deliberation’
([23]: 286). Using qualitative interviews with Norwegian rural house-
holds with relatively recent experience of power outages lasting at least
24 h, I explore how the elements comprising a practice – materials
(products, technologies), competences (skills, knowledge) and mean-
ings (ideas and beliefs) – change as households cope with power
outages. The aim is to shed light on how disruption influences relations
between infrastructures, practices, customers and providers. The ana-
lysis further demonstrates and discusses the level of electricity depen-
dence in rural Norwegian households.

1.1. The Norwegian context

Heavy investments in hydropower from the 1960s onwards pro-
vided relatively cheap electricity to Norwegian consumers, and con-
tributed to increasing their dependency on electricity. Today, some
96% of electricity production in Norway is based on hydropower [24].
Norway is one of the few countries where household energy con-
sumption is based on electricity, with a share of 75% and 79% in the
period 1991–2010 [25]. Depending on outdoor temperatures, energy
for space heating and hot water use amounts to about 75–80% of the
electricity use in an average household [26]. Average electricity con-
sumption per household has been among the highest in the world, 16
000 kWh per year in 2012 [26].

Customers pay a tariff to the grid company with monopoly in their
specific region (136 in total), in addition to paying a utility company of
their choice (free competition) for the electricity used. Electricity prices
are highly volatile and may fluctuate on a daily, monthly or yearly
basis, depending on the customer contract with the electricity supplier.
This variation is market-based, with no social tariffs [27]. Each in-
dividual grid company determines the grid tariff to be paid, within the
framework set by the national regulator (the Norwegian Water Re-
sources and Energy Directorate, NVE). This tariff goes to finance grid
operation and maintenance, and to ensure security of electricity supply;
the amount paid depends on where in the system the connection point
is located. Distribution tariffs among companies vary; factors like dif-
ficult natural conditions and scattered settlement patterns may result in
higher transmission costs [28]. The tariff system as a whole is currently
under discussion, partly due to the introduction of smart meters in all
households during 2019, financed through this tariff [29]. Although
Norway was among the first to deregulate the electricity market (in
1991), this has not necessarily changed Norwegian consumers into
economically rational market actors [30]. Rather, consumers continue
to view electricity as a common good [27,31], with access to abundant,
reliable and relatively cheap electricity as their right [32,33].

1.1.1. Security of supply in Norway
Power outages are not common in Norway. According to NVE [34],

the delivery reliability (related to both frequency and duration of power
cuts) in 2018 was as high as 99.983%, with an average duration of
outage per customer of just below two hours (similar to European
averages) [35]. Severe weather is the greatest threat to security of
supply, followed by technical failure [36]. In 2018, weather events such
as heavy snow, wind and flooding were the major causes of unwanted
events in the electricity sector, with trees too close to grid lines posing a
particular risk. This means that outages are unevenly spread geo-
graphically, and rural areas with overhead grid lines through dense
vegetation are more prone to outages than urban areas with under-
ground power supply. Chappells and Shove refer to rural areas as ‘cold
spots’ in electricity network, particularly vulnerable to breakdowns
because they are ‘at the end of the line’, with little scope for load
substitution ([37]: 137). In winter 2017/2018, more than 200 000
outages occurred in Norway; about 20 000 end-users experienced
power cuts several times, some more than five times. Southern and
Eastern areas were particularly affected, especially the Agder counties
[36], justifying the selection of households for this study.

Grid companies are required to report the amount of energy not
supplied, through a standardised model referred to as the CENS-model
(Costs of Energy Not Supplied) [34]. This is to be ‘a measure of the
calculated value of lost load for the customers’ [38]. The value is
thought to be captured through various survey methods, a majority
using what households report as the amounts they are willing to pay to
avoid power cuts as measurement [19,39–41]. The CENS value forms
part of the revenue regulations between NVE, grid companies and the
transmission systems operator (Statnett): it is deducted from the grid
companies’ allowed revenue, and is meant to ensure that grid compa-
nies account for the delivery reliability of the grid when building, op-
erating and maintaining the grid. Here I do not discuss the quality of
these surveys, but seek to shed light on some of the difficulties involved
in trying to reduce the complex consequences of power outages to
monetary value. Such surveys often account for the items and tech-
nologies that stop working during a blackout – but they say very little
about how households deal with the absence of electricity during an
outage.

2. Qualitative studies, households and power outages

Most qualitative studies of households and power outages focus on
preparedness: ‘the process of developing a response and management
capability before an emergency occurs in order to anticipate and ad-
dress potential hazards so that needed resources are in place’ ([42]:
494). Traditionally, preparedness has been approached in terms of the
ability of government agencies and emergency responders to provide
assistance during emergencies, but households have emerged as an
increasingly important part of national preparedness strategies. Quali-
tative approaches have been developed in response to the limitations of
formal, normative and top–down ways of measuring household pre-
paredness based on the quantities of emergency supplies stored for use
during a disaster [4]. Lists of available items reveal very little about
how and why these items were stocked, or whether they are used
during an emergency. By contrast, qualitative studies focus on what
people actually do during power outages. This literature has been
particularly useful in directing attention towards how households
themselves view their own preparedness and how they act during an
emergency. From Sweden, Palm [43] has shown how the responsi-
bilities between households, municipalities and grid companies be-
comes blurred during power outages; Guldåker [44] has studied
households as part of crisis management in the aftermath of a heavy
storm. Several studies have focused on what people have done during
power outages in various European contexts [1,3,4,6]. Generally, these
studies contradict the findings from studies focused on formal, top–-
down definitions of preparedness, and show that households can be
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prepared and cope well without having formally or consciously pre-
pared for a power outage. Building on these studies, this article seeks to
understand how daily life change during power cuts and how the
households themselves assess the consequences. I also discuss how
power outages shape attitudes towards electricity providers.

2.1. Infrastructures, practice and provision

During the early 2000s, theories of practice re-emerged in con-
sumption studies, critiquing the highly individualistic and economistic
accounts of consumption that stress rational choice, and utilitarian
models of sovereign consumers, and cultural approaches to consump-
tion that emphasise cultural expressivism through style, taste and
identity [23]. The focus shifts to understanding how and why people act
as they do – through routines, habits and daily life. A ‘practice’ can be
defined as:

a routinized type of behaviour which consists of several elements, inter-
connected to one another: forms of bodily activities, forms of mental
activities, ‘things’ and their use, a background knowledge in the form of
understanding, know-how, states of emotion and motivational knowl-
edge. ([45]: 249)

Given the everyday nature of energy-dependent consumption, the-
ories of practice have become increasingly influential in the field of
energy-consumption studies [22,46,47]. Energy consumption is un-
derstood primarily as a social phenomenon, and social life as performed
through practices. Practice approaches seek to provide ‘a more holistic
and grounded perspective on behaviour change processes as they occur
in situ’ ([48]: 79). Electricity consumption is studied through people's
electricity-dependent routines and practices. When making practice the
focal point, focus shifts from measuring what stops working during a
power outage, to what people actually do to continue their daily lives
without electricity.

How to link everyday practices with disruption in power supply?
This requires further conceptualisation of the connections between in-
frastructures (such as the electricity network) and the practices to
which they relate. These connections are not fixed: they are fluid and
relational, with infrastructures and practices mutually influencing each
other:

rather than simply meeting pre-existing needs, infrastructures shape re-
lations between practice, material artefacts and related concepts of ser-
vice (e.g. of comfort, convenience) in time and space; reciprocally, es-
tablished practices shape and sustain specific infrastructural
configurations ([49]: 11).

Central to practice theories is the idea that practices are performed
through the connection of various material and social elements. There
is no clear agreement among researchers on what these elements are
[22,47]; this analysis uses Shove, Pantzar, and Watson's con-
ceptualisation of materials, competences and meanings [50]. This has
become known as the ‘three elements model’, where the three are un-
derstood as constitutive of practices and used to understand ‘what it
takes to accomplish a practice in a given moment and place’ ([51]:
278). As connections among these three are made, sustained or broken,
practices may emerge, persist, shift or disappear [50]. The material
element refers to items, technologies, tools, hardware, tangible physical
entities and the stuff of which objects are made. This element becomes
particularly complex with electricity, as intricate infrastructures and
concrete appliances are considered part of the material. Households do
not use electricity per se, but items like televisions, vacuum cleaners and
cookers require electricity to function. In turn, households rely on these
and other items in order to perform daily routines – indeed, such ap-
pliances may even come to define or change certain practices. Here it is
useful to distinguish between ‘first-order’ socio-technical systems, such
as infrastructures, which are material configurations in the background,
often taken for granted, and ‘second-order’ devices depending on them
in a given practice ([52]: 41). Shove employs a similar distinction;

either materiality that is directly mobilised and actively manipulated,
or materiality that is necessary in order to conduct a practice, but is not
engaged with directly. The latter category has an ‘infrastructural rela-
tion’ to practice ([53]: 156).

The connections between infrastructures and practices have
emerged as central topics [54]. This centrality can be explained through
four distinct features. First, infrastructures are connective, linking dif-
ferent places and sites of practices. For electricity, this connectivity
moves across space and scale, connecting heat in, say, one specific
living-room to the national grid. Second, infrastructures have a multiple
aspect – they typically sustain a range of different practices at the same
time. This is a consequence of their ‘location in the background of social
action’ ([51]: 7). Hence, when infrastructures fail, they may disrupt
many practices simultaneously. A third feature is the collectiveness of
infrastructures: they tend to provide services for more than one user.
Consequently, they are both subject to and the outcome of deliberate
planning and intervention by companies and governments at different
levels. This feature connects practices, infrastructures and system pro-
viders, underlining the importance of paying attention to the relation
between consumers and relevant institutions and systems of provision
[49]. Useful here is Fine and Leopold's [55] term ‘systems of provision’,
referring to ‘the inclusive chain of activity that attaches consumption to
the production that makes it possible’ ([56]: 79). Infrastructures are not
neutral arrangements, but the result of contests over places, resources
and rights ([57]: 5), and between different interests [51]. Those in-
volved in planning and designing infrastructures are thus directly in-
volved in enabling, shaping or even limiting peoples’ practices [51]. In
this article, I use the provisioning aspect to shed light on the relations
between households and grid companies. And lastly, infrastructures are
obdurate: they often require major interventions in the environment,
heavy investments, and ‘embody and carry historically specific ideas
about normal and appropriate ways of living, effectively transporting
these from one generation to the next’ ([51]: 7). Combined, these fea-
tures make infrastructures resilient in the face of changing and dis-
appearing practices.

The material element is central to understanding the connections
between practice and infrastructure failure, but materials cannot be
mobilised without knowing how, when and for what. This connects the
material to the second element of practice: competence. Competence
includes skills, know-how and technique – knowing in the sense of
being able to evaluate performance, and of having the necessary skills.
Skills are both shared and reproduced in the doing of a practice – im-
mediately and in the long term as practices evolve [51]. Competence
also includes embodied or tacit knowledge, where competences may lie
dormant for years without being activated [4]. The element of com-
petence is used to understand the knowledge households build on (and
continue to build) when practices are altered during power outages.
The final element, meaning, refers to symbolic meanings, ideas and
aspirations: ‘the social and symbolic significance of participation at any
one moment’ ([50]: 23). This element is used to understand how
households make sense of their practices without electricity and what
ideas and meanings they attach to performing them. Together, the three
elements are used to explain what happens when the linkages between
them dissolve during power outages, and how households seek to
continue their practices by connecting different materials, competences
and meanings.

With power outages, the issue of reliability of supply becomes im-
portant. When electricity systems increase in reliability and become
taken for granted, the uses of the system expand and new appliances
become connected. As people's daily practices become more reliant on
electric supply, dependency increases [49] – and when an electricity
system is unreliable, that will also have an effect on household practices.
As put by Chappells and Trentmann, ‘disruption give us short, mo-
mentary glimpses of the fabric of “normality” as it is fraying and reveal
the patterns in which practices and infrastructures are woven together’
([58]: 198). My analysis focuses on how power cuts shape the elements
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of practice and the connection between them, and the relations between
infrastructures, practices, users and providers.

3. Methodology

The analysis is based on 17 qualitative interviews with rural
Norwegian households which had experienced outages of more than
24 h during winter 2017/2018 (see Table 1 above for a summary of
household characteristics). Qualitative interviewing was chosen to
allow investigation of how daily practices change during power
outages, and the consequences of interruptions for households, during
outages and in longer-term practices of preparedness. As practices are
more about doing than saying, observation is often seen as the ideal
study method. Rather than providing accurate descriptions of how
practices change during power cuts, data collected through interviews
reflect how people reconstruct the influence of power cuts on practice
and habits [1]. Informants may have forgotten some aspects or wish to
highlight what went particularly well; however, in-depth interviews
also allow for reflection and explanations about how habits were in-
terrupted and resumed – points that might have been missed if other
research methods were used. Additionally, informants may be able to
place incidents during one power cut in a broader historical and cul-
tural context.

The study-households were located in Agder district in the far south
of Norway (13 households), and in the Nordmarka woodlands (four
households) outside Oslo, recruited by local community chairmen, or
self-recruited following an email from the grid company or through an
announcement in the local newspaper. Each household received NOK
500 (approx. €51) as compensation. All households were living in de-
tached homes in rural localities. There were eight families with chil-
dren, six households of retirees, two middle-aged couples and one 35-
year-old bachelor. All except one household had been living in their
current home for more than five years – 13 for more than 10 years. This
gave them solid experience regarding the frequency of power outages in
the area, and their influence on daily life. One household was inter-
viewed by phone; the remaining interviews took place in the family
homes. That offered a closer understanding of the geographical areas in
question, with observation of the homes and the material objects used
in daily life as well as during power outages. With all households except
one, the lengthy power outages had affected a larger geographical area.
Table 2 summarises alternative materials and technologies for selected
practices in the households interviewed.

Interviews were semi-structured, and included questions about
background information such as household composition and employ-
ment, the extent to which daily routines involved electricity, available
alternatives to electricity, and experiences with outages. Main themes

were the socio-material aspects of how practices change during lengthy
power outages and the specific consequences. The interview guide in-
cluded open questions and specific ones covering daily practices to
reveal what households had actually done during the outage.
Informants were also asked directly about translating the consequences
of power cuts into economic terms. The latter is not the main focus of
the analysis, but is discussed briefly and reflected upon in the conclu-
sion. The interviews were recorded, transcribed and later coded in
Nvivo. All quotes have been translated from Norwegian to English by
the author.

4. Coping with the consequences of outages: restructuring the
elements of practice

During a power cut, our dependence on electricity is foregrounded
and the vulnerability of everyday practices revealed. Lights go out, as
does the background sound of electric appliances in use. In a winter
afternoon in rural Norway, this means total darkness and silence, except
perhaps from cell phones in use. Electric heating, electric cookers,
water heaters – all stop working. As noted, Norwegian households are
particularly dependent on electricity for most daily practices [59]. As
put by one informant (household 6, man 35):

All your routines are changed. Normally, you're 100% dependent on
electricity all the time, nearly everything you do and touch involves
electricity, so you have no routines anymore.

The centrality of infrastructures to practice becomes evident during
a blackout: electrical infrastructure serves as the ‘backbone’ to most
devices used daily, and to our understanding of what it means to live a
modern, normal life in a high-income country.

What then happens during a power outage? What becomes the
major focus of households during disruption? While the moment of
disruption brought the dissolution of previous routines for the study-
households (some described this as ‘a state of emergency’), they still
managed to adapt quite quickly. As one informant put it, ‘it's about
getting into a rhythm…it's not a problem, it just means more work’ (13,
family of seven). They focused on keeping the wheels turning by trying
to maintain daily routines and practices – which illustrates the cen-
trality of practices in seeking to understand social life. As Ghanem et al.
note:

The power outage presents a situation where the linkages between the
elements of the practice are broken, albeit temporarily. However, for
normal everyday life to continue, existing practices need to be modified,
new linkages need to be made incorporating new technologies and arte-
facts, and would require knowledge and competence for the practice to be

Table 1
Characteristics of interviewed households.

Household description, with ages Informant Years living in current house Area

1 Couple, 56 and 53 Male 7 Agder
2 Family of 4: 43, 42, 15 and 10 Male 11 Agder
3 Couple, 75 and 82 Both 14 Agder
4 Family of 7: 2 adults in their 40 s, children aged 17, 15, 12 and 6 Female 14 Agder
5 Woman (widow), 92 Female > 25 Agder
6 Couple, 69 and 71 Both > 25 Agder
7 Man, 35 Male 8 Nordmarka
8 Family of 3: 2 adults in their 40 s, child of 16 Male 21 Nordmarka
9 Couple, 60 s, with younger relative of 18 Both 15 Nordmarka
10 Woman, 80s Female > 25 Nordmarka
11 Family of 3: adults in their 40 s, child of 15 All 1 Agder
12 Family of 6: 48, 49, children aged 9, 11, 14 and 18 Female > 25 Agder
13 Family of 7: 44, 55, children aged 9–17 Female and children 18 Agder
14 Family of 3: 30, 33, child of 2½ Female 10 Agder
15 Family of 4: 42, 43, 8, 11 Male 8 Agder
16 Woman (widow), 70 Female > 25 Agder
17 Couple, 70s Male > 25 Agder
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performed in a power outage situation’. ([6]: 173)

Maintaining daily practices entails re-organising the elements that
normally shape them. In the following, I present and discuss how
household practices change during power cuts: using different mate-
rials, invoking other competencies, attaching new meanings to prac-
tices.

4.1. The material matter(s)

As noted, the material element involves ‘first-order’ or ‘background’
materiality, such as infrastructures, and ‘second-order’ devices that are
directly used by households during power cuts [52]. A power outage
severely affects the background materiality, as electric infrastructure
often intersects with other complex infrastructures. For many of the
rural households interviewed here, this meant the water system and
communications. For eight of the 17 households, water supply stopped
immediately after the power disappeared, and became the chief con-
sequence for those households. In 2017, about 85% of the Norwegian
population was connected to municipal water supplies [60]. Those
supplies were not affected by power outages – households without
water supply during power outages were thus among the unconnected
15%. Their normal water supply comes from wells, conducted into the
house by means of electric pumps. As the estimated daily consumption
of water per person in Norway is 179 liters [60], a full stop in water
supply means a considerable disruption of everyday routines. The
households found various ways of keeping their water-dependent
practices going. Several had foreseen the consequences, and had filled
buckets, bottles and bathtubs with water in advance. For others, this
involved the lengthy process of melting snow/ice on the (wood)stove
(household 1), fetching water from the nearest stream (household 3), or
driving to buy water (household 2 and 11). Regardless, losing the water
supply entailed a major shift in the workload connected with daily
practices of cooking and hygiene – cumbersome and time-consuming.
During two 38-hour power outages, one elderly couple fetched all the
water they needed from a small stream about 30 m from the house,
using a bucket. And a family with five children had to use the muck
cellar in the stables as a toilet for almost four days.

Regarding the communications system, the battery of the backup on
base stations for households’ mobile technology lasted only for some
hours. Nine of the 17 households interviewed soon had no way of
communicating with the outside world for the remainder of the outage.
This was considered risky, especially in combination with the harsh
winter weather with heavy snowfall and fallen trees blocking the roads.
One household reported that a neighbour had died of heart attack
during the power outage, as his wife had no way of contacting the
ambulance services. That episode became a major talking point in the
community. The lack of communications represents materiality that is
not easily compensated especially since telephone landline use has
decreased steadily in recent decades: from 2009 to 2018, the number of
landline subscriptions fell, from 1.8 million to about 563 000 [61]. This
also poses a major danger to more general emergency preparedness –
without a communications network, households cannot call for help:

We had to keep our hopes up, but of course we were all thinking ‘what if
something happen when all the systems are down’. No trains, nothing,
and the roads blocked by snow. You might as well be locked in a bunker,
waiting for someone to come and get you out. You don't know anything –
and that is not a good feeling. (household 1, middle-aged couple)

As to second-order devices, households had to mobilise materials in
new ways in order to maintain daily practices.1 For some, this meant
obtaining new materials, but for most it meant using available materials

in new ways, drawing on an existing backup system of dormant mate-
rials [3]. Because material arrangements ‘simply exist’ [2], various
materials can be included in numerous different practices [62]. Hence,
how a practice is performed is influenced by both the availability of
things and whether and how households make use of them.

Although electricity is the main source of heating for the majority of
Norwegian households, all but one household had alternative tech-
nology in the form of wood-burning stoves. In fact, 86% of detached
houses in Norway have wood-burning alternatives [63]. Wood has re-
mained central in heating systems in Scandinavia [64], and several
households interviewed here saw their wood-burning stove as the main
heating source. The one household without a wood-burning stove
normally used a central heating system powered by wood and elec-
tricity. Inertia in the system meant that the house kept some of the heat
during the 48-hour blackout. Households reported utilising other types
of ‘materials’ to keep warm, such as wearing thermal underwear in-
doors (household 4, family of seven), in addition to various types of
outerwear and blankets:

The fact that it got really cold was uncomfortable, but then we had warm
bed-sheets, and extra duvets, and these woollen blankets, you know the
kind you keep in the house and never throw away but never really use
either. (household 13, family of seven)

From a provisioning perspective, using wood for heating makes
sense considering the instability in the electricity infrastructure and the
fact that many of the households had easy access to wood locally; some
owned forest themselves. While keeping warm was seldom mentioned
as the most challenging aspect of the outage, heating with wood re-
quired substantially more work, as well as different daily rhythms with
fetching wood and keeping the house warm [64].

For practices like cooking, materials were removed from their pre-
determined role and relation to other materials – often referred to as the
‘script’ of a technology [65] – and used in new and innovative ways.
The garden BBQ grill, the campfire pan, a camping stove or woodstoves
became main materials involved in cooking dinner:

We had a gas grill, in the kitchen. I'm glad that I'd bought it – had never
used it before, but it came in handy now… Actually, it was meant for
holiday trips; it was such a small one that we could just put it on the
table. (household 4, family of seven)

The quote above shows how the material used had not necessarily been
acquired for use during an outage. Otherwise, the snowdrifts outside
were used to store food from the refrigerator; pots of snow were used as
cooling elements inside the refrigerator. Candles and pocket torches,
normally used for outside trips in the dark, became a main lighting
source indoors; head-torches allowed the continuation of certain ac-
tivities, like reading (household 12 and 14), eating dinner (household
9) or doing handicrafts (household 10).

Several households were innovative in their use of existing mate-
rials, but uncertainty about the duration of the power-cut became a key
factor regarding what materials were employed. This is again connected
to the failure of the communications system, demonstrating the inter-
link ages between infrastructures and appliances. Without any contact
with the grid companies to learn about the scope of the outage and
repair schedule, planning became difficult. As also Palm [43] found, not
knowing when the power supply will return can have a paralysing effect
on households, as they are unable to decide what efforts to undertake:

you have no idea whether it [the power] will return tonight or tomorrow.
You begin to think, should I start melting snow, which will take at least
an hour, if the power will be back tonight? (household 13, family of
seven)
My main frustration was about information, and being able to plan.
Being in the dark – literally speaking – and not knowing… that is ex-
tremely frustrating. (household 17, middle-aged couple)

Without information about the probable duration, people kept hoping
1 See also Table 2 in the Appendix for a summary of alternative materials and

technologies for selected practices.
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for the power to return and refrained from mobilising materials that
could be useful but would require considerable effort. For example, four
households had generators, but chose not to use them, weighing the
amount of work required against the possibility of the electricity re-
turning.

Although the household economy is an integral element in material
arrangements [66], financial issues were not brought up as central as-
pects. When asked specifically about direct costs in relation to the
power outage, informants downplayed this aspect:

I really don't want to focus much on costs, they aren't the sort of thing I
think about in relation to outages. (household 7, man 35)

Most households had incurred direct expenses from the outages, but
very little was considered monetary loss. The use of pre-existing
stockpiles of wood, batteries or candles was not considered an extra
expense, but an integral element in household practices. For most
households in this study, outages were not about economic costs, but
about the difficulty of leading a normal life without a steady supply of
electricity

4.2. Building competence

According to Rinkinen ([3]: 7), ‘disruption invoke[es] a set of
physical, social and mental skills required during the power cut’. These
different skill-sets can be linked to the element of competence [50].
While available materials are crucial, these cannot be mobilised
without knowing what to mobilise and how – which demonstrates the
interlink age between competence and materials. For many households,
these competences were connected to previous experiences with power
outages, constantly building and informing new practices. Heidenstrøm
and Kvarnlöf [4] found that previous experiences with blackouts be-
came a tacit form of knowledge embodied in peoples’ daily lives that
became activated before or during disruptions. Such embodiment re-
sults from two forms of social learning: either by being exposed to
others’ performances in the same socio-cultural context, or through
‘purposive training’, as when learning sports or a craft ([67]: 89). Some
household members had grown up learning such coping mechanisms
from family and community:

(..) when we hear the weather forecast and know there will be snow, we
assume that the power will be cut. I've have been taught that ever since I
was a little kid. (household 2, family of four)

Others had achieved this competence through repeated experiences of
power cuts. For some, that year's hard winter became an important
learning arena:

But people learned, I heard that from the other kids’ parents; they'd filled
buckets of water, 10–20 litres, to have on hand, expecting more outages.
With the first power cut, you're pretty helpless, but with the next one,
you've realised that there are things you can do yourself. (household 12,
family of six)

Discussing the effect of different types of disruptions, Chappells and
Trentman [58] found that people continuously build competence and
shape practices through various experiences with disruptions. Disrup-
tion and normality feed into each other and contribute to shaping the
flexibility of infrastructures and practices [58]. This was evident in the
households’ descriptions of how they prepared, particularly linked to
competence in reading the weather signs that instinctively triggered a
set of activities:

When such weather sets in, we always start filling buckets (…) water for
cooking, and then we need to think about the toilet as well’. (household
3, elderly couple)
Well, we knew that there'd be heavy snowfall, so I finished preparing
dinner and baked a cake for the next day, because I thought that I
wouldn’t be able to do that later. (household 4, family of seven).

Other types of competences were activated during the outages. For
nearly all the households, knowing the storage life of food in the freezer
was talked about in a common-sensical matter:

The freezer, you just keep the lid closed, and then things will last for
several days at least. (household 12, family of six)
You just don't open the freezer, and things will stay cold for days.
(household 9, middle-aged couple).

Experiences with outages, and the building of specific competence
related to this, also meant that the households had created routine for
dealing with future outages. This included storing water, having food
that could be prepared easily, having a supply of candles, batteries and
firewood, and pre-arranged places for pocket torches and matches:

We always have them [pocket torches] ready just in case, and we always
have batteries, that's something I always make sure of. (household 1,
middle-aged couple)
Actually, we have water out there now. I always keep a little bit, for
sometimes things happen so fast that we don't even have time to turn
around… (household 3, elderly couple)

Several informants also mentioned how they were reluctant to up-
grade or modernise some appliances, because this would make then less
prepared for power-cuts. For instance, one informant (household 2,
family of four) explained how it was necessary to keep the old pots and
pans, because the modern ones, like those used for induction cookers,
were no good on a woodstove. And people kept woodstoves centrally
placed, knowing how essential they could become:

There are very few here who, for example, discard their old woodstoves.
People normally keep one or two just in case, even if they otherwise heat
with heat pumps or something similar. (household 12, family of six)

Such findings are in line with the research of Ghanem et al. [6], on how
previous experience with outages can inform household choices. For
instance, several households had opted to keep their traditional outdoor
toilet, for use as backup during outages (households 1, 10, 11), or their
telephone landline in case the cell-net disappeared (households 10, 17).
This shows how competence and materiality are intrinsically inter-
linked.

However, unfamiliarity with using available materials could be-
come a barrier. As mentioned, several households chose not to use their
generator during the long outage, not least because getting it started
was such a hassle. One household had considered getting the water
pump connected to the generator, but had put off doing this because it
would require outside assistance. Another informant simply said that it
had always been the responsibility of her late husband – she herself did
not know how to use it.

4.3. Making sense of practice during power outages

Experiences with power disruptions, on a regular basis for some
households, also involved meaning-making – the third element of
practice [50]. This centred on the sense of achievement connected to
being able to cope with the power outages, and became part of identity-
building processes for the households involved. Several informants
pointed out that they themselves had chosen to live relatively isolated,
and therefore could not expect the same security of supply available to
city-dwellers. When talking about what a good life meant to them,
nearly all informants linked that to living in rural areas, removed from
the stresses of urban life. This choice was thus used in explaining that
they were more prone to power cuts than elsewhere, and the feeling of
their not being first priority:

We realise that we live in an area where there may be power outages a
couple of times a year, and if we lose power one, two, three, four hours,
that's no crisis for us – it’s just annoying. That's how it is, we can’t expect
to have the same service as the city, where the power system runs
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underground. (household 1, middle-aged couple)
...[the grid companies] of course prioritise where there are most people
living – that goes without saying; when you live out here in the woods you
just have to understand that. (household 2, family of four)

Such an understanding of their own rural location and the effect on
security of supply seemed to invoke a particular identity constructed
around being able to cope with power outages, often as opposed to
‘city-people’:

I think people out here are more flexible, better at adapting when
something happens. We're more used to it, and generally speaking we’re
pretty independent of many things that people in the cities have come to
rely on. (household 13, family of seven)
I get really annoyed by those people who get so paralysed by power
outages. It doesn't have to be long, but they're completely unable to act:
they don't go to work, don't send their kids to kindergarten, they just sit at
home and wait. I am truly shocked that people are so helpless. (house-
hold 12, family of six)

Similarly, Silvast [1] found that Finnish households explained how
capable people can manage without electricity, by being responsible
and prepared for outages. Several of my informants were keen to show
me their firewood stockpiles, or stressed the flexibility of their daily
routines also during outages:

Yes, we kept things easy, we had tacos for instance. It's easy to cook the
minced meat on the camping stove, and that was it. And we probably
wouldn't have had tacos on a regular weekday if it wasn't for the outage,
so no wonder they [the kids] were happy. (household 12, family of six)
We didn't heat up the whole house for it to be as comfortable as always.
We didn't put in a major effort for everyone to be able to sit in their own
rooms. We kept to a minimum – this is good enough – and we'll survive
very well with that. (household 13, family of seven)

Widespread electric heating has made it possible to heat up entire
houses, thus also contributing to changing what is considered to be
comfortable and normal home conditions [46]. Wood heating is dif-
ferent, as a fire is lit only when and where heat is needed [64]. During
the power cuts, afternoon activities would centre around the heat,
bringing an extra sense of togetherness during the power outage; fa-
milies spent more time together. This was deepened by the lack of
mobile communication, with a stronger felt need to keep the family
together, and the lack of working electronics that otherwise facilitated
separate leisure activities.

While the above demonstrates the interlinkages between materiality
and meanings, others illustrated the connections between competence
and meanings. For several households, managing to cope with the
power outages gave a sense of autonomy, proving that they could be
self-sufficient:

I do feel in a way that we're a little like an old-fashioned homestead here
(…) a bit by ourselves out here, we simply have to manage on our own –
that's what we've chosen. (household 15, family of four)

This was often extended to the community level. One household ex-
plained how the neighbours came to borrow their toilet as one of the
few with water access; another mentioned letting the neighbours charge
their phones from his generator. Several described a community feeling
where everyone would help out, especially in making sure that the el-
derly had what they needed. Other studies have also shown how dis-
ruption can intensify social cooperation and bonding [68]. However,
stories about those who did not manage so well during the power
outages demonstrated how my informants expected responsible
households to take the necessary precautions, and not simply lean on
the community:

Then they came and asked nicely if they could borrow some [wood] … or
buy some from me. Good Lord [laughing], here I was, seventy years old,
splitting wood all summer long, splitting away, while they went off with

their picnic baskets and butterfly nets. And then they come to me and ask
for wood. I felt embarrassed for them. (household 16, elderly woman).
It would have been so embarrassing if we ran out of firewood, we couldn't
have told any of the neighbours… so I don’t think we’d have heard about
it if someone had been stupid enough to run out of wood. (household 13,
family of seven)

5. Provision and protest when infrastructures fail

Although social learning through outages shapes future expectations
of service and response capacities [58], this does not mean that my
informants accepted the failure in service provision as such. While the
households felt that they managed quite well in terms of routines and
keeping the wheels of daily life turning, it also became evident that
repeated power outages strongly affected the relation between custo-
mers (the households) and providers (grid companies).

While part of the competence involved in coping with outages
concerned understanding weather signs, the responsibility and ex-
planation for recurrent outages was still placed on the grid companies,
as the main actors that customers deal with in connection with power
outages. The relationship between customers and providers is shaped
by direct and indirect interactions, which in turn shape customers’
views and concerns [69]. Discussing the role of the grid companies
often evoked feelings of anger, bitterness and frustration, of distance to
the companies, and of the grid companies not having customer interests
at heart. It was widely felt that the companies were staffed by city-
people ignorant of realities in the countryside. This led to inadequate
electricity line clearance, contributing to the severity and length of
power-cuts:

All the trees that fell over this time – they were too close to the electricity
lines. The grid companies have to spend more [money], that's their re-
sponsibility … With better maintenance, I think much of the trouble
could have been avoided. (household 11, family of three)
For us who are used to being out in the woods and fields, and able to use
our heads a bit […] we see that this doesn't work … they trim and fell
trees in a way that is completely idiotic; it doesn’t help to clear the line
three meters on each side when there is a 15-meter tree on the one, right?
The old line-clearers knew this, but they've all been replaced now…
(household 2, family of four)

Other studies also note the importance of trust in the grid companies
and their understanding of the local context. Palm's study in Sweden
found that ‘if the household thought the company lacked such local
awareness trust in it quickly evaporated. […] a certain bitterness that
the company did not regard rural customers as equally important as
urban customers’ ([43]: 59). A similar feeling was evident in several of
the households interviewed. This bitterness was exacerbated by the
general feeling that the grid companies focused not on security of
supply, but on keeping costs down, deliberately misleading their cus-
tomers in the never-ending search for profit. Informants saw power
outages as an effect of the privatisation and liberalisation of the elec-
tricity market:

It’s provocative to read about their [the grid companies’] surplus of NOK
1.2 billion, and then be told that if upgrades are to be made, if they are to
do something about the electricity line, that will cost each household
NOK 20–30,000 kroner a year… that we should foot the bill for the
greed culture that's developed in those companies. (household 1,
middle-aged couple)
The reason why they don't upgrade into [area name] is that they won't
recoup that investment. But when they take over something from the state
and become privatised and get the opportunity to make money, then they
should also have to spend some money, they can't just make profits ev-
erywhere. (household 8, family of three)

Here, the households seem not to criticise electric provision as a
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large and complex infrastructure that occasionally fails, but as a profit-
seeking actor that places its own concerns before those of the customers
[1]. According to Winther and Ericson, ‘people pre-assess the in-
formation contextually with respect to who the sender is and what its
underlying motives are presumed to be’([70]: 382). Several households
used the fact that they themselves had to record the duration of the
outages and fill out forms in order to receive compensation after
lengthy power cuts as an example of this profit-seeking mentality – the
grid companies obviously had this information already.

Generally, the households had low confidence in, and negative at-
titudes towards, the grid companies. This could be linked to a
‘Norwegian energy culture’, where electricity is seen as a common
good, not a tradable commodity [33]. As mentioned, Norwegian con-
sumers seem to expect a steady supply of electricity and feel entitled to
access it at reasonably low prices. This is at odds with how the Nor-
wegian electricity market expects households to be economically con-
scious actors who apply market logic [30]. Consequently, customer
outlooks and expectations are not met, and distrust towards the system
may develop [33,71,72]. While the households acknowledged that they
lived in vulnerable locations in terms of service provisioning, several
highlighted that they already paid substantial amounts in grid tariffs
that should have secured a steady supply of electricity.

6. Conclusions: between dependency and flexibility

Drawing on qualitative interviews with Norwegian rural house-
holds, this article has analysed how the households themselves ex-
perience the consequences of power outages when their practices are
disrupted and they have to continue without electricity. The analysis
has shown that, although outages represent a major interference in
daily routines, rural Norwegian households appear well-prepared for
power outages. They tend to have alternative heating sources, and can
find alternative means of lighting, cooking and storing food. Although
most households interviewed had some direct costs in relation to the
power-cut (unusable food or devices, expenses for batteries, candles,
firewood, food) these were not thought of as important consequences.
The major challenges concerned the lack of broader infrastructures,
such as water supply and communications network. The latter was
considered particularly serious, since it could not easily substituted by
other technologies or appliances. Informants stressed that they man-
aged quite well during extended outages, they found ways of adapting,
especially in comparison to urban areas. However, they still considered
power cuts a major disturbance in everyday life, and felt unjustly
under-prioritised by the grid companies.

This study of power failure reveals the ways in which practices and
infrastructures are intertwined in the shaping daily life. Infrastructures
enable many practices at the same time, and have come to define many
of our habits and routines. Thus, when they fail, much of what we
consider daily life has to be reorganised. Placing the three elements –
the material, competences, meanings – at the centre of the analysis
allows us to explain how power failure temporarily breaks the linkages
between elements in electricity-dependent practices, and to understand
the ways in which households go about forging linkages between other
things and technologies, embodied knowledge and competences, and
new meanings, in order to continue everyday life. This reassembling of
elements in practices reveals the complexity of consequences of power
cuts, and explains how rural Norwegian households can cope relatively
well with lengthy power outages.

The analysis illustrates the many layers of materiality involved in
performing daily practices, often taken for granted in a functioning
system of electricity provision – for instance, how electricity intersects
with water supply and communication networks. The findings also shed
light on how infrastructures and practices co-shape each other: how
experiences with unreliable power supply lead people to take necessary
precautions, in turn enabling them to cope better during a power
outage. As put by Chappells and Trentmann, ‘disruptions over time

shape expectations of a “normal life”’([58]: 198). Electricity, water and
communication infrastructures have become crucial for the perfor-
mance of many daily practices. However, as this interview material has
shown, previous experiences with recurrent failure in supply contribute
to shaping households’ future practices, creating shadow-practices in-
volving a different set of elements. Households kept stocks of wood,
batteries, and water, and chose to keep outdated or traditional mate-
rials for use during power cuts. That did not mean they necessarily
accepted their position in the ‘cold spots’ of electricity networks, as
expressed in how they related to the electricity providers. The grid
companies were expected to deliver electricity in every location, even
in challenging weather conditions. Their inability to do so resulted in
low customer confidence in the grid companies’ abilities and intentions.
Households tended to see the grid companies as profit-seeking actors
that placed their own concerns above those of their customers. As
noted, Norwegian consumers still tend to consider electricity a common
good.

The analysis has also shown how economic aspects play a marginal
role when households must cope with lengthy outages – which could be
one of the reasons why it is difficult transform consequences of power
outages into quantifiable monetary values. While commonly used
methods for estimating the value of secure electricity supply seem to
assume that those who experience power-cuts calculate the con-
sequences into quantifiable costs, these findings indicate that this not
necessarily the case for the rural Norwegian households in this study.
They focus on maintaining the routines of daily life – by mobilising
alternative materials, evoking dormant competences and attaching new
ideas and meanings to modified practices. Although their ability to
adapt and change their electricity-dependent practices during outages
demonstrates a relatively high level of preparedness, this does not mean
that these households do not value secure power supplies. Their daily
practices are heavily dependent on electricity, but also flexible enough
to respond to recurrent failures in the electricity provisioning system.
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