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Making sense of sensing homes: exploring ‘regimes of
engagement’ in a smart urban energy context
Ingrid Foss Ballo a and Kjetil Rommetveitb

aDepartment of Geography & Centre for the Study of the Sciences and the Humanities, University of Bergen,
Bergen, Norway; bCentre for the Study of the Sciences and the Humanities, University of Bergen, Bergen,
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ABSTRACT
Visionary imaginaries of desirable ‘smart’ urban energy futures
entice city governments into innovation and collaboration aimed
at large-scale urbanism. As part of attending to actualizations and
materializations of ‘smart’ urban imaginaries, this paper
contributes to moving beyond idealized framings of smart urban
publics, towards more embedded reflexive accounts of how ‘real
people’ in urban contexts make sense of and reason about smart
urban developments. Through a living lab intervention in Bergen,
Norway, we open up a space for critical deliberation, to explore
situated imaginations and geographies of smart urban futures.
We analyse how people reason about their experiences with
smart technological devices, expanding on existing practice-
oriented urban studies by applying the pragmatic framework of
‘regimes of engagement’. We analyse shifts people make
between different regimes of argumentation and justification,
showing how participants pragmatically handle their
(simultaneous) status as energy consumers, urban citizens, and
responsible users in an urban energy grid.
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Towards a critical understanding of smart urbanism: expanding
conditions for civic engagement in smart city contexts

Contemporary cities have become “key strategic sites through which climate change
responses are being mobilized” (McGuirk et al., 2016, p. 146). Following this, research
within urban studies, urban geography and science- and technology studies (STS) have
addressed the role of cities and urban infrastructures in sociotechnical energy transitions,
responding to challenges such as climate change adaptation, energy security and urban
resilience and sustainability (e.g. Hodson & Marvin, 2009; Rutherford & Coutard,
2014). Visionary imaginaries of smart cities are reshaping debates about desired
futures for cities and energy infrastructures and transforming urban governance, by enti-
cing city governments and urban actors into innovation and collaboration aimed at
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large-scale smart urbanism (Luque-Ayala et al., 2014). Such sociotechnical imaginaries
(Jasanoff & Kim, 2009, 2013) of smart urban futures are typically weakly structured
(cf. Bowker & Star, 1999) in common use, characterized by a lack of context and parti-
cularity, allowing for different interpretations in individual sites (see also Wiig, 2015).
This enables processes of urban policy mobility (Peck, 2011; Prince, 2012), where circu-
lating imaginaries can be strategically mobilized and operationalized by heterogeneous
actor networks. As such, ‘smart’ imaginaries can serve to guide and coordinate action
or contribute to increased connection and integration of different domains such as
law, politics, science or industry. Expanding on Haas (1992) notion of epistemic commu-
nity, we conceptualize such emerging networks of urban and institutional actors as
techno-epistemic networks (Ballo, 2015; Rommetveit et al., 2015, 2020), operating
through various degrees of technical and regulatory expertise of smart urban develop-
ments. Such heterogeneous techno-epistemic networks emerging around smart urban
developments and imaginaries can be conceived of as processes of cohering or ‘gathering
together’ of diversely constituted elements. These (net-)work across a heterogeneous ‘dis-
positif’, producing governance capacity (Braun, 2014; McGuirk et al., 2021).

Smart urban governance is allegedly becoming data-driven, increasingly drawing on
real-time data flows from digitally instrumented devices and algorithms (Barns, 2016;
Townsend, 2013). As such, networks of devices and sensors are becoming built into
the fabric of urban environments, so that various urban flows and processes (such as
traffic, air quality, waste management and energy consumption) can be monitored, opti-
mized and controlled. This can be understood a form of ‘big data urbanism’, projected as
a frictionless and non-ideological way of improving or optimizing the ‘post-political’ city
(Mouffe, 2005; Swyngedouw, 2007). However, narrowing complex urban dynamics into
that which can be coded has broad social implications (Kitchin, 2014). Following this,
urban scholars have argued for a more critical understanding of smart urbanism
(Luque-Ayala & Marvin, 2015). For instance, urban literature has been critical of the
forms of governmentality (Gabrys, 2014), subjectivities (Introna, 2016) and spatial geo-
graphies of power (Klauser et al., 2014) that such algorithmic governance produces. Fur-
thermore, smart urban imaginaries are typically underpinned by techno-centric,
corporate and neoliberal agendas (Sadowski & Bendor, 2018; Söderström et al., 2014),
providing seemingly simple technological solutions to complex urban challenges (Viita-
nen & Kingston, 2014). Within such imaginaries, urban and national governments are
portrayed as entrepreneurial facilitators of newmarkets, with corresponding narrow con-
ceptualizations and (re)framings of urban publics as passive recipients of economic
development strategies from urban governmental or business elites (Bulkeley et al.,
2016). This strengthens the perception of such imaginaries as apolitical, as technological
innovations belonging solely to a market sphere, and not to a civic or political sphere.
Such explicit and implicit views of publics can be essential for the framing of lay-
expert interactions, affecting the conditions under which people may assert themselves
as meaning-makers and political subjects (Rommetveit & Wynne, 2017; Walker et al.,
2010). For instance, preferences for public engagement mechanisms can be a function
of specific characteristics attributed to ‘imagined publics’ (Barnett et al., 2012; Irwin &
Wynne, 1996). Furthermore, there is also a disjuncture between such loosely structured
‘smart’ urban imaginaries and actual empirical findings or localized material develop-
ments. While the anticipated future city and the actual city are of course co-constituted,
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urban scholars have pointed out the need for attending to the actualizations and materi-
alizations of smart interventions and developments (e.g. Hollands, 2008; Shelton et al.,
2015), and for considering the local urban capacity and networks of expertise for actually
realizing such grand visions (Hodson et al., 2018). This entails exploring the ways that
smart urban imaginaries become strongly structured (cf Bowker & Star, 1999) or ‘made
local’ (Peck & Theodore, 2012) as they meet specific place-based material, political and
infrastructural conditions and developments.

This paper adds to the critical urban literature on smart imaginaries and developments,
engaging with ‘real people’ in a smart urban context, and exploring possibilities for ‘opening
up’ new urban spaces for critical deliberation and public engagement. Through an urban
living lab intervention in Bergen, Norway, we engage with urban actors, studying and
analysing what happens as information and feedback of smart energy devices become
part of a pre-existing fabric of urban infrastructures and complex household dynamics
with well-established habits, practices and meanings (see also e.g. Skjølsvold et al., 2017).
The living lab which forms the basis for this empirical research was part of a Joint Program-
ming Initiative (JPI) Urban Europe (2019) called the PARTicipatory platform for ENergy
managemenT (PARENT) project: a research project running from 2016-2019 across
three European cities; Bergen, Brussels and Amsterdam. The living lab activities in
Bergen were led and organised by researchers at the University of Bergen,1 and included
the installation of smart or sensing energy monitors, the use of a ‘community-centric’
online energy management platform,2 followed by focus group discussions where partici-
pants deliberated about their experiences. These discussions showed that practices of
energy consumption were intrinsically linked, not only to household dynamics and materi-
alities, but also to broader imaginaries of urban futures, politics and infrastructures. Such
arguments and justifications included complex orderings of expectations and imaginations
of the role of smart homes as part of the future smart city, and of the normative acceptability
and legitimacy of smart technological developments. As such, these deliberations can be
analysed as efforts to critique, make sense of, negotiate, and justify smart urban policies
and technologies. For this analysis, we draw on Boltanski and Thévenot (1999, 2006) theor-
etical framework of ‘pragmatic regimes’, arguing that engaging with and drawing on
different argumentative regimes, such as a regime of ‘familiarity’, ‘planning’ or ‘justification’
require different forms of agency, related to different moral conceptions of the good to
which actors are committed (Thévenot, 2001). We identify and analyse the ways in
which participants in the Bergen urban living lab draw on different pragmatic regimes as
they reason about their experiences with smart technological devices, creating novel linkages
across everyday energy practices and imaginaries of smart energy systems and smart cities.

On taking the claims of actors seriously: beyond deficit- and obstacle
models of ‘smart’ urban publics

As part of attending to the actualizations and materializations of ‘smart’ urban develop-
ments, there is a need to move past narrow representations of ‘smart’ urban publics
(Cotton & Devine-Wright, 2010; Silvast et al., 2018), and corresponding ‘deficit
models’ (Irwin & Wynne, 1996) for public engagement; in which people are typically
regarded as being ‘in deficit’ if their everyday practices or meanings differ from idealized,
technology-centric expectations. In this section, we outline constructions of publics that
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are implicitly part of urban and national smart imaginaries. As mentioned, in an effort to
move towards more reflexive conceptualizations, we mobilise the theoretical framework
of ‘pragmatic regimes’ (Boltanski & Thévenot, 1999, 2006; Thévenot, 2001), which
acknowledge people’s critical capacities and competences. Notably, however, the
regimes of engagement available to people in a particular urban context is predicated
upon institutional, political, material, and infrastructural conditions, which calls for
starting out with a further description of this urban context.

The city of Bergen, the urban context for the living lab intervention, is the regional
center of Western Norway and the country’s second largest city, with a population of
about 280 000 people. A smart city initiative and -network was established in 2015
(Nordic Smart City Network, 2019), and at the time of our urban living lab, smart
meters had been installed in most households (The Norwegian Water Resources and
Energy Directorate, 2019).3 Bergen has an ambitious Green Strategy (Bergen municipal-
ity, 2016) and the city has been part of national urban networks promoting sustainable
urbanization since 2009 (see also Oseland & Haarstad, 2022). The ambitious
urban environmental goals can be understood against the backdrop of Bergen being
characterized in governmental white papers as a particularly vulnerable supply area in
terms of urban energy infrastructure (see e.g. The Norwegian Ministry of Petroleum
and Energy, 2012, p. 167), which has a significant effect on the region’s electricity
prices4 at times of scarce energy supply. The Green Strategy also acknowledges
Bergen’s many grassroots- and community-led initiatives, present in most urban areas,
addressing urban sustainability issues5 and also questioning models of increased pro-
duction and economic growth (Bergen municipality, 2016). Bergen’s municipal plan
also includes a description of the city’s imagined urban public:

People from Bergen are known for having strong opinions about what is going on in city life
(…), for being engaged, big-mouthed, with a twinkle in their eye. (…) [They] are not afraid
to be different and are easily engaged. (Bergen municipality, 2015, p. 24; 49, our translation)

Yet, despite this recognition of the city’s engaged inhabitants, this is not necessarily mir-
rored in possibilities for participation in on-going smart urban developments. To a large
extent, such smart developments have been expert-driven and technocratic processes led
by regional energy institutions, as with the introduction of smart meters; or public-
private smart city innovation projects with the private sector as the main initiator. In
both cases, there have been few possibilities for public involvement and the municipal-
ity’s role has mainly been as an enabler for private sector initiatives in a networked urban
governance (Gohari et al., 2020). Following this, our urban living lab intervention in
Bergen aimed to ‘open up’ a space for broader public engagement related to smart
urban energy developments, recognizing people’s critical capacities and being open to
the many ways that people deliberate about and critically assess smart urban imaginaries
and developments, as an important step for moving towards more inclusive and socially
robust place-based urban futures.

The kind of urban interventions or experiments that are imagined possible or found
acceptable in a specific local context also depend on national imaginaries and priorities
(Hodson et al., 2018; Jasanoff, 2005). Imaginaries of smart energy futures at the national
scale in Norway typically include idealized and de-contextualized constructions of
publics, with consumer – or user engagement being emphasized as a way of legitimating
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and increasing social acceptability (Ballo, 2015). Users are often foregrounded as having a
key role in the realization of the smart urban energy grid (see also e.g. Hansen & Borup,
2018). This entails expectations of the role of users as economic rational actors or a kind
of ‘Resource Man’ (Strengers, 2013), providing flexibility to the city’s energy grid by
adapting domestic energy practices to price signals. Although the Norwegian energy
sector has traditionally been characterized by strong local ownership and involvement,
and empirical studies highlight environmental concerns as a significant motivation for
people to engage in energy efficiency practices (Karlstrøm & Ryghaug, 2012), there is
generally a strong emphasis on market measures in Norwegian energy policy contexts
(see e.g. Boasson, 2013). To some extent, this can be explained by a gradual increase
of the significance of market rationality over the past few decades, following the liberal-
ization of the Nordic energy markets in the 1990s. In the context of ‘smart’ developments,
smart grid demonstration projects exploring technological possibilities for increased user
engagement have typically emphasized individual economic incentives (Skjølsvold &
Ryghaug, 2015). Furthermore, cost efficiency arguments were highlighted as the main
reasoning behind having few possibilities for opting out of the Norwegian smart meter
deployment6 (The Norwegian Water Resources and Energy Directorate, 2011), and
expectations of consumers as economic actors are mirrored in the new price tariff
model for electricity consumption (The Norwegian Water Resources and Energy Direc-
torate, 2022).

However, economically rational constructions of smart publics have gradually been
replaced by historically well-established ‘deficit models’ of Norwegian consumers
being “spoiled”, with a lack of interest in and knowledge about energy efficiency
measures. For instance, the smart meter roll-out did not include sub-metering technol-
ogies for domestic energy management, based partly on expectations of low consumer
interest (Ballo, 2015). Such constructions of the public are partly due to the country’s
extensive hydropower production, which historically has meant relatively low electricity
prices (Eurostat, 2019). Consequently, the average domestic electricity consumption in
Norway is high compared to other European countries, with widespread use of electricity
as the main energy source for domestic heating (Bøeng et al., 2012). Notably though,
conflicts and extensive public engagement related to hydropower production have
been prevailing since the 1970s, pertaining to issues such as costs of investments,
nature conservation and a lack of transparency. Despite this, deficit models of consumers
having a lack of interest prevails. Arguably, one can observe a corresponding shift within
smart urban energy imaginaries towards a focus on automation and instrumentation
(Karlstrøm et al., 2012; Rommetveit et al., 2021), with tasks and responsibilities related
to domestic energy efficiency increasingly being delegated to third parties. As a conse-
quence, the idea that there no longer is a need to be concerned with public engagement
seems to be gaining traction (Throndsen, 2017). Rommetveit and Wynne (2017)
describes this as an epistemic shift where predominant meanings involved in the legiti-
mation of mainstream public initiatives change, which they consider to be a move
towards an ‘obstacle model’ of publics; with publics’ issues being viewed as potential
threats to imagined futures of necessary (technological) progress and thus needing to
be removed or bypassed.

With such a mismatch between tacit views of publics and actually apparent public
engagement, it is perhaps not unexpected that public debates and controversies have
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emerged both at the urban and national scale regarding smart technological develop-
ments, such as with the introduction of smart electricity meters, with questions being
raised about various public issues related to privacy, security, health and costs (see e.g.
Vigsnæs, 2018) and some conflicts even ending up in court.7 The last stage of the
smart meter rollout in the Bergen area was characterized by increasing contestation.
The conflict level has further intensified due to major technical issues with the smart
meters (Kjellevold, 2022a; 2022b), coupled with a significant increase in electricity
prices. A high reliance on electricity for domestic heating, especially in urban contexts,
also constitute a vulnerability related to price fluctuations. These public debates had
begun to gain momentum at the time we conducted the urban living lab activities and
were on-going as our intervention progressed. This shows how this urban context is
characterised by relatively low level of public trust in urban and national energy insti-
tutions (see also Ballo, 2015; Rommetveit et al., 2021), but also demonstrate an actual
public engagement far beyond what is captured by predominant smart urban
imaginaries.

Differentiating types of agency: from ‘what is energy for’ to ‘pragmatic
regimes’ of engagement

A prevalent theoretical entry point for addressing the gap between optimistic smart city
imaginaries and empirical findings related to everyday urban practices has been to apply
practice-oriented approaches (e.g. Shove, 2003; Shove & Walker, 2014), often explored
through various forms of urban interventions or experiments (Bulkeley et al., 2015).
As urban households are increasingly integrated with, and becoming part of, sensing net-
works of the ‘sentient city’ (Thrift, 2014), the way people consume electricity have impli-
cations far beyond the home. However, in order to understand urban energy demand, we
have to understand social practices or what energy is for (cf. Shove &Walker, 2014, p. 42).
Urban households or homes are meaningful, affective, and relational places (Cancellieri,
2017), characterized by intimate familiarization (Blunt & Dowling, 2006), and “an accus-
tomed dependency with a neighborhood of things and people” (Thévenot, 2001, p. 77).
Thus, as smart technologies become part of the complex taken-for-granted set of
values, rationalities and practices that make up households’ moral economies (Har-
greaves et al., 2010), attending to the relational practices and spatial geographies of
energy demand (Hui & Walker, 2018; Simonsen, 2007) can improve our understanding
of forms of ‘domestication’ and social acceptability of smart objects and technologies
(Hargreaves et al., 2017) and ultimately of what kind of smart urban energy futures
that might actually become realized. This includes understanding the ‘concepts of
service’ that smart technologies sustain, such as comfort, cleanliness or convenience
(Shove, 2003), as well as the role of objects and socio-material urban infrastructures in
preconfiguring and co-structuring social practices (Bulkeley et al., 2016; Latour, 2005).
Practice-oriented approaches also provide insights about how smart technologies may
reduce the familiar capacity of a home or be a source of conflict (Hargreaves et al.,
2017). Strengers (2008), for instance, argues that the social and domestic world is
guided by what Bourdieu would call ‘practical reason/knowledge’, while smart energy
devices can be located as part of the field of resource management, guided by a
‘predict and provide’ logic (Marvin et al., 1999). A home is a ‘space-in-becoming’
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(Nowicka, 2006, p. 73), which means that the introduction and use of digital devices as
part of smart urban developments, may transform its interpersonal relations and spati-
ality (Huber, 2015).

The empirical data from our urban living lab intervention shows, however, that
as people are making sense of smart sensing devices, this does not just entail negotiations
of potential changes in social practices or households’ moral economies. Importantly, it
may also include critique and justifications of technological changes as part of broader
social and urban developments. Thévenot (2001) criticizes the lack of separation
between different forms of agency, or frames of reference, in the notion of ‘practice’. Fol-
lowing this, he suggests distinguishing between different ‘pragmatic regimes’, which he
describes as “social devices that govern the way we engage with our environment” (p. 14).
He describes three main regimes that actors may engage with or draw on; (i) the regime
of familiarity, (ii) the regime of regular planned action and (iii) the regime of justification,
where each requires different forms of agency, related to differentmoral conceptions of the
good to which actors are committed. Together with Luc Boltanski, he later expanded on
the regime of justification (1999, 2006), identifying different ‘orders of worth’ that consti-
tute common forms of legitimate public evaluation and critique, and a grammar of modes
of justification belonging to different ‘worlds’, such as the civic, domestic, market and
industrial world. Later, other justificatory logics have also been included, such as a
‘green’ or ‘ecological’ world (Latour, 1998; Thévenot et al., 2000), and a ‘project-oriented’
or ‘network’ world (Boltanski & Chiapello, 2005).8 We thus expand on current practice-
oriented approaches by applying the framework of ‘pragmatic regimes’ (Boltanski & Thé-
venot, 1999, 2006; Thévenot, 2001), to identify and analyse the regimes of engagement and
argumentative registers available to people, as well as the shifts participants make between
various regimes. Following this, we wish to contribute to expanding the account of regis-
tries under which people in smart urban contexts can recognize and assert themselves as
members of a larger collective normative order. We argue that there is a need to recognize
themultiplicity of legitimate perspectives in the context of ‘smart’urbandevelopments and
imaginaries (see also Ballo, 2015) and contribute to amore nuanced account of how smart
technologies, imaginaries and logics comes to matter in urban and domestic everyday life.

Opening up spaces for critical engagement: urban living labs as
experimental interventions

The approach of geographically embedded living labs acknowledge urban environments
as effective arenas for addressing sustainability issues, situated at intersections of the
smart energy grid and the city (Bulkeley et al., 2016), with partnerships typically consist-
ing of city governments, industry actors, community organizations, universities and
research institutions (Evans & Karvonen, 2011; Voytenko et al., 2016). Urban living
labs can be understood as an open-ended research methodology, emphasizing knowledge
production through collaborative and participatory processes and the involvement of
urban actors in a real-life setting (Dell’Era & Landoni, 2014). We consider urban
living lab interventions as having the potential to “open up and explore alternative circuits
of urban knowledge” (Harris & Moore, 2013, p. 1505); providing a space for the articula-
tion and exploration of alternative imaginations and geographies of smart urban futures,
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and for organizing efforts to re-constitute fragmented urban knowledge and capacity to
act (Hodson et al., 2018).

The Bergen urban living lab was led and organized by researchers at the University of
Bergen, as part of a Joint Programming Initiative (JPI) Urban Europe (2019). Being a uni-
versity-led and research-focused initiative seemed to increase the legitimacy of this inter-
vention, contributing to an open collaboration and dialogue with participants. The living
lab explicitly aimed to ‘open up’ an inclusive space for critical engagement and delibera-
tion, for people to engage with on-going actualizations of smart city developments and
reconfigurations of urban governance. We initially mapped and reached out to urban
actors with expertise on local smart urban energy developments, who in this
sense could be seen as part of a ‘techno-epistemic network’ (Ballo, 2015; Rommetveit
et al., 2015; 2020) of smart city developments for this area. Drawing on a network of situ-
ated expertise and knowledge facilitates place-based reflections, deliberation and imagin-
ation. This can also contribute to transcending the project logic of urban
experimentation (Torrens & vonWirth, 2021), by involving actors from established com-
munities that are already operating across existing institutional and political boundaries.
Sampling was based on a strategy of maximum variation (Bradshaw & Stratford, 2010),
which resulted in a local steering group for the intervention consisting of urban actors
from the municipality, the regional DSO, an NGO, a prosumer organisation, a local uni-
versity, a grassroots urban community initiative and a local solar panel company. The
steering group functioned throughout the urban intervention and contributed both to
the recruitment of participants and to adjusting the living lab to local urban place-
based conditions and aspirations. The participants for the broader living lab activities
were recruited through an open city-wide public call, which was also circulated within
the networks of the steering group actors. A total of 46 urban households from
different areas of the municipality, including three prosumers, were recruited for the
living lab.

The living lab activities included the installation of smart or sensing energy monitors9,
which generated data and visuals on domestic energy consumption that could be
accessed in an app and in a customised ‘community-centric’ online energy management
platform, which included analytics for comparisons with other participants and simple
gamification elements.10 The time period for conducting this urban living lab and
pilot (2016-2019) coincided with the official roll-out of smart electricity meters, which
was being finalised by January 1st, 2019 (The Norwegian Water Resources and Energy
Directorate, 2008; 2015a). Notably, however, the official smart meter rollout did not
include smart sub-metering devices or access to online energy management platforms.
During the intervention, which lasted for 18 months, we cultivated regular contact
with the participants, and circulated (monthly) newsletters. Three sets of focus groups
were conducted with 5-10 participants, each lasting ca. 2–3 h, led by researchers at the
University of Bergen. Open invitations to the focus group discussions were sent out to
all participants. Some participated in all of the focus group meetings, others in one or
two. Each focus group followed a thematic structure, including participants’ reflections
on (i) their experiences with smart technologies, (ii) whether and how this potentially
transformed domestic (energy) practices, and (iii) whether and how such empirical
experiences were linked to the broader urban, political, and infrastructural landscape
and imaginaries of smart electricity developments. However, our experience was that
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participants switched between these topics on their own initiative starting early in the
group discussions, which shows how they pragmatically handled their
(simultaneous) status as energy users, household members, citizens, and members of
an urban public. Our main empirical sources are qualitative data from these three sets
of focus groups, which were recorded, transcribed, and thematically coded based on
our theoretical lens of pragmatic regimes (Boltanski & Thévenot, 2006; Thévenot,
2001); familiarity, regular planned action, and modes of justification (mainly civic, dom-
estic, industrial, market, ecological and project-oriented/network). In parallel with the
living lab activities, three meetings were organised with the local steering group.
Towards the end of the intervention, the participants were also asked to complete a
closing survey questionnaire.

We now move on to our analysis of these deliberations and arguments as regimes of
justification (Boltanski & Thévenot, 1999, 2006), as efforts to critique, make sense of,
justify, and reconfigure smart urban policies and developments. We observe and describe
how different forms of agency are at work in performing domestic energy practices,
describing the pragmatic shifts participants made between levels of argumentation and
justification (Thévenot, 2001). In conclusion, we reflect on the implications of this analy-
sis for processes of urban policy development and decision-making.

Negotiating the limits of the ‘comfort zone’: the complexity of energy
management in a real-life smart urban context

Throughout the living lab intervention, we found that factors such as urban infrastruc-
tures, established energy cultures and practices, time-consuming familiarization with-
and adaptation to smart technologies, as well as household compositions and
dynamics (see also Hargreaves et al., 2017; Shove & Walker, 2014), complicated a
‘Resource Man’ approach (Strengers, 2013) of achieving change in energy practices
and consumption through providing information and feed-back. Although the
smart sub-metering devices being introduced through the urban living lab was suppo-
sedly a ‘plug-and-play’ solution, installing and operating these smart energy monitors
entailed major technical challenges.11 This made energy management a time-consum-
ing learning process for participants, which would be a barrier for domestication of
such devices (see also Hargreaves et al., 2010). Discussions around technical issues
also illustrated low levels of trust towards local energy companies and institutions.
Reflecting on what appeared to be wrongful readings of energy consumption by the
sensing devices, for instance, brought about questions about the validity of official
readings for the electricity bill.

Beyond technical challenges, participants also discussed the ways in which such
devices became integrated, negotiated, and how they to some extent interfered with
household dynamics and pre-existing urban practice repertoires. A frequently mentioned
challenge was to get other household members engaged in energy management, whether
that be fellow students living in a shared flat, or children or spouses in family households.
This shows that collective social learning processes (Darby, 2006) are significant for the
level of engagement with such devices. Discussions about creating engagement among
other household members for increasing energy efficiency included pragmatic shifts
from a regime of familiarity to a regime of justification, drawing on for instance
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‘market world’ arguments and to some extent mirroring ‘Resource Man’ configurations
(Strengers, 2013). For instance, some participants discussed the idea of introducing
financial penalties for certain behaviors for other household members, in particular chil-
dren. This included engaging with the smart energy devices as backing for such justifica-
tions, as a way of obtaining ‘proof’ of certain arguments:

…my kids put the floor heating up to full steam, and then leave the bathroom door open. I
was hoping to find out [how much this costs], so I would be able to say: ‘Listen up, from now
on this will be charged from your piggy bank’.

This exemplifies how the introduction of smart energy monitors with ‘resource manage-
ment’ logics (Strengers, 2008), can be socially disruptive; reducing the sense of comfort
and convenience (Shove, 2003) which characterizes the regime of familiarity. It also
shows that such devices can contribute to changes in internal household dynamics by
providing data that gives increased weight to certain justifications belonging to ‘green’,
‘market’ or ‘industrial’ worlds (Boltanski & Thévenot, 1999, 2006). While this might con-
tribute to reducing the overall electricity consumption on an urban scale through
demand side management, some participants described potential downsides and fears
related to introducing such logics within domestic dwellings: “The downside here is
huge. You have controlling parents around who will lock their kids up for a week,
because they showered for too long”. This objection points towards ‘civic’ world argu-
ments, and exemplifies that ‘smart’ homes can also intensify what has been termed
"the dark side of home" (Cancellieri, 2017, p. 58); that homes can be places where the
social density of domestic practices can favor forms of social control or domestic
abuse (see e.g. Mayhew & Jahankhani, 2020).

Furthermore, a lack of engagement from other household members was also partly
explained by references to a broader urban ‘energy culture’ (see also Wallenborn et al.,
2011), especially in households with members from different cultural backgrounds. As
one participant put it: “There is no culture here for turning off the light”. With situated
practices of relatively high electricity consumption, typically against a backdrop of
long, cold and dark winters, many described energy-intensive consumption practices
as a conscious choice of increasing comfort and wellbeing at home. This included
reflections on how certain technologies, such as heat pumps, sustained or enhanced
comfort, as a ‘concept of service’ (Shove, 2003). A key concept within such descrip-
tions, related to a regime of familiarity (Thévenot, 2001), was the notion of ‘the
comfort zone’, which arguably needed to be sustained or increased: “We mounted a
heat pump (…) and the house changed its character because of the constant heat in
the building stock. So it is possible to increase the comfort zone. (…) it’s not
static”. Some stated that the limit of engaging in energy saving practices was
reached if the comfort zone got compromised: “We are doing really well (…), until
it reaches the comfort zone. If it threatens the comfort zone, it’s over”. Despite this,
however, most participants described an increasing interest in, and engagement for,
energy-saving practices (see also Karlstrøm & Ryghaug, 2012), mainly anchored in
‘green’ world justifications, such as the importance of urban sustainability and stew-
ardship of environmental resources. This included arguments about ‘limits to
growth’, and critical reflections about the historical development and what should
be the potential limits of the ‘comfort zone’:
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We probably had a different comfort zone in the 1950s than we have today. It increases as we
move to the next step, and then we set a new standard (…). If the energy consumption
increases (…), then this relatively increased comfort is not necessarily positive.

This resonates with the city’s Green Strategy’s descriptions of people from Bergen as an
engaged urban public, and of the local grassroots movements questioning predominant
models of economic growth (Bergen municipality, 2016). Ecological or ‘green world’
arguments were typically given a higher ’order of worth’ than market world arguments:
“My value choice here is about: ‘Can we reduce the total energy consumption?’Not ‘Can I
save money?’ If we can reduce the energy consumption, that is a goal in itself”. The same
green argument was also emphasized when participants discussed investments in energy-
saving technologies, which can be quite expensive compared to the economic savings
achieved through reductions in electricity consumption. Notably though, electricity
prices were still relatively low at the time of these discussions (Eurostat, 2019), and
many participants mentioned that the future prospects of new price tariffs (The Norwe-
gian Water Resources and Energy Directorate, 2015b) or higher electricity prices, could
have an effect on their energy practices and possibilities for investing in energy-saving
technologies. There was also several critical discussions about the credibility of and
trust in local urban energy institutions, especially in terms of the prospect of new
network tariffs, with participants questioning the purpose of and motivation behind
such developments. These discussions illustrate the relations with the broader urban
energy context and conditions, and shows how this urban intervention served as an
open space for articulating public issues, concerns, and critique.

As participants reasoned about their experiences with smart and sensing technologies
as part of the urban living lab activities, they also linked domestic smart energy practices to
broader imaginations of urban energy transformations and futures: “…we are all are part
of this project. It’s a household project, as part of a larger urban project, which is again part
of a national and global transformation of our daily lives”. This included critical evalu-
ations of what they considered to be appropriate responses at the domestic and urban
scale to the global ecological crisis. As such, participants took on an active role, clearly
departing from constructions of publics as passive recipients (e.g. Bulkeley et al., 2016).
To some extent, alternative future imaginations entailed a scalar reconfiguration of
topics such as nature conservation and potential increases in electricity prices, which
had been a source of controversies at both the urban and national level for several
decades. A key concept within such deliberations, drawing on both ‘green’ and ‘civic
world’ justifications, was the idea of energy solidarity’, and the issue of climate change as
a shared global problem: “…we have just one world and one climate. It doesn’t help if
we go all green, if coal power is fired up right next door”. Despite the long history of
conflicts related to nature conservation, some argued for expanding the regions’ hydro-
power production, drawing on ‘green world’ justifications, arguing that such an expansion
would enable a reduction of less environmentally friendly energy production in other
(European) countries or regions. This included imaginations of Norway as a potential
‘green battery’ for Europe (see e.g. Gullberg, 2013), as well as ‘market world’ arguments
favoring a further integration with the European electricity market to achieve a reduction
in overall electricity consumption, even though this might potentially entail an increase in
the regional electricity prices. Such argumentative registers are in sharp contrast to the
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emphasis onmarket measures and economic incentives in national energy policy contexts
(see e.g. Boasson, 2013) and of imaginations of energy users mainly as economic actors.
This scalar shift related to the idea of global energy solidarity also challenges the situated
urban energy culture characterized by energy-intensive domestic practices and the estab-
lished local nature conservationist practices and views; reconfiguring what has been con-
sidered to be ‘good’ urban and domestic energy practices and values.

The system is like a ‘black-box’: staying ‘in control’ of automated smart
homes increasingly integrated with the smart urban energy grid

At an early stage, many of the participants in the living lab articulated expectations of the
smart energy monitors increasing or creating a feeling of being ‘in control’ of domestic
spaces, through enabling access to data about energy consumption, particularly of
specific appliances. There was a particular interest in the impact of visual elements in
the app and online platform for encouraging changes in energy practices by “making
energy visible” (cf. Wallenborn et al., 2011). With the increased feeling of being ‘in
control’, the introduction of such devices seemed to contribute to a regime of ‘famili-
arity’, but also to a regime of ‘planning’, in the sense of optimizing energy efficiency of
domestic spaces. For some of the most tech-savvy participants, the ‘predict-and-
provide’ logic (Marvin et al., 1999) of sensing technological devices had been an integral
part of their homes and domestic energy practices for years. However, as outlined, most
participants ran into both social and technical challenges, which to various degrees made
energy management a disruption to their usual comfort at home. Consequently, some
argued for the prospect of a smart urban future of automation, in line with the increased
focus on automation within imaginaries of smart urban energy transformationspre-
viously described, to avoid such disruption within the regime of familiarity: “For this
to work for ordinary people, at a large scale, it has to be automated. (…) It has to be
so easy that you can go about your daily life without this causing stress”. Imaginations
of increasingly automated future smart homes becoming a more integrated part of the
energy infrastructure of the smart city were especially apparent, with argumentative reg-
isters pertaining to a ‘planning’ regime, such as discussions of potential investments in
new smart appliances or in domestic energy production technologies. However, some
participants were also highly critical of imagined energy futures of automation, based
on ‘green’ regime justifications. They expressed concerns that increased automation
would make energy consumption less visible in people’s everyday life, as opposed to
smart devices with visualisations of energy consumption, and thus possibly also result
in decreased engagement for energy-saving practices.

To a large extent, however, automation was perceived as a desired smart home future,
and most participants envisioned some degree of third-party steering of household appli-
ances and thermal loads. Importantly though, being able to stay ‘in control’ and having
the possibility to override automated domestic processes or technologies was continu-
ously emphasized: “If things can be automated, they should be automated. But of
course, you must be able to override it”. Drawing on arguments related to a regime of
‘familiarity’, this included being able to decide what to delegate to third parties: “I can
make a deal with the DSO that they can steer for instance my hot water boiler, (…)
but I have to control the details in the house myself”. This emphasis on people being
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‘in control’ themselves departs from imaginations and conceptualizations of publics as
passive recipients (see e.g. Bulkeley et al., 2016). These arguments also included critical
reflections and sceptisicm about the prospect of an increased integration of the smart
home with the larger urban energy grid, related to the low levels of trust in local
energy institutions, and the complexity and lack of transparency of the energy system
(see also Ballo, 2015; Inderberg, 2015). As one prosumer participant described: “I
don’t trust the system, it’s like a ‘black box’”. Many expressed general scepticism
towards an increased collection of data as part of smart urban developments (see also
e.g. Barns, 2016; Shelton et al., 2015), drawing on arguments related to a regime of ‘fam-
iliarity’, with concerns about whether such data might reveal personal information about
domestic activities and practices. In such discussions, participants also made shifts
towards a regime of justification, linking their concerns to ‘civic’ justifications of
privacy implications and the potential for misuse of data: “The only way to avoid the
misuse of data is to not collect the data”. Some also emphasized the need to be able to
say no to the introduction of smart domestic energy technologies overall: “I am most
concerned about being able to say no to this, to keep control of the data. (…) The
private sphere is small enough as it is”. This was intertwined with reflections about the
broader urban energy context and the on-going introduction of smart meters, which
was mandatory, with very few options to opt out (see e.g. Oftebro, 2019; The Norwegian
Water Resources and Energy Directorate, 2011). This process was perceived as providing
few options for individual choice, for instance to safeguard against privacy infringe-
ments. In this context, participants drew on ‘market world’ arguments, arguing that a
third-party market of products and services would be preferable, since this would
entail at least some freedom of choice.

Some also described fears of losing control over increased domestic automation,
drawing on ‘civic’ world justifications, such as concerns about whether this would
come at the expense of possibilities for acting as an autonomous citizen: “I am thinking
about the long-term perspective, as a citizen (…) If we are not paying attention now, (…)
I feel like we lose the autonomy to have an opinion”. This included ‘planning’ regime
responses in preparation of potentially dystopian urban futures, for instance considering
the engagement and experiences with smart technologies within the urban living lab as a
way of improving their knowledge and ‘keeping up’ with ‘smart’ technological develop-
ments: “The app (…) helps increase awareness, to be ready for the wave of technology
that will wash over us”. This can be considered as enacting forms of ‘energy citizenship’
(Ryghaug et al., 2018). Although, this kind of citizenship is arguably limited in terms of
actually working institutionalized regimes of engagement (Rommetveit et al., 2021; see
also Wahlund & Palm, 2022).

Thus, while the desire to ‘stay in control’ of smart homes to some extent pertains to a
regime of familiarity, or a ‘sense of home’ (Cancellieri, 2017), participants also make prag-
matic shifts that point towards civic justifications; expressing a desire to be involved in
and make their own decisions about what is deemed socially acceptable in terms of del-
egation of domestic energy management to third parties, and also about other social
implications of smart domestic technologies, such as issues related to privacy or data col-
lection. This emphasis on people being actively involved, staying in control of home auto-
mation and making their own decisions in terms of the application, protection, and
storage of energy consumption data is in sharp contrast to emerging imaginaries of
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automation and sensor technology (Throndsen, 2017), which to a large extent bypasses
civic perspectives and involvement, including in protections of privacy (Rommetveit &
Van Dijk, 2022). The way that such expert-driven imaginaries of automation entail a
shift from ‘deficit model’ or ‘resource manager’ constructions of imagined publics, to
eliminating or bypassing urban publics altogether (Rommetveit & Wynne, 2017), does
indeed substantiate participants’ articulated fears related to dystopian imaginaries of
‘losing control’.

Conclusion

This paper has discussed some aspects of what happens as smart sensing devices enter
complex household dynamics, and the ways in which citizens in a specific urban
context make sense of, reason about, and justify such smart technological changes as
part of broader urban energy developments. Our analysis mobilizes pragmatic sociology
as a valuable extension to practice-oriented approaches, showing how different forms of
agency are at work in performing domestic energy practices. The paper shows that
making sense of smart sensing devices does not just entail negotiations of potential
changes within the domestic domain, but also involves reasoning, justifications and cri-
tique of such smart technologies as part of broader urban and societal developments.

We have exemplified how participants in an urban living lab constantly change the
scope of their engagement, flexibly shifting along a scale of different pragmatic orien-
tations of greater or lesser generality, depending on arrangements specific to the situ-
ation; manoeuvring (simultaneously) their status as energy users, citizens, and
members of an urban public. Drawing on Boltanski & Thévenot’s (1999, 2006) frame-
work of ‘regimes of engagement’, we argue for moving towards conceptualizations of
‘imagined publics’ in smart urban contexts that recognize people’s critical capacities
and the pragmatic shifts between levels of argumentation and justification that people
make, with different modes of intervention and agency (Thévenot, 2001), in efforts to cri-
tique, make sense of, justify, and reconfigure smart urban political and institutional
agendas, goals, and values, and the means through which these become actualized.
Such account could potentially contribute towards ‘opening up’ for broader public
engagement related to smart urban developments; expanding available mechanisms
and regimes for public engagement. Arguably, urban interventions and experimentation
such as the Bergen living lab described in this paper can be utilized as a way of ‘opening
up’ spaces for critical reflections about on-going smart developments and the articulation
of alternative imaginaries and geographies of ‘smart’ urban futures.

Although participants taking part in this urban living lab intervention were to some
extent engaged in changing their domestic energy practices in line with the ‘resourceman-
agement’ logics of smart sensing devices, such efforts reached a limit when compromising
high-consumption energy practices that sustained a ‘comfort zone’ or a regime of ‘famili-
arity’. What might contribute to changes of such energy-intensive practices is not just
financial measures, but also citizens’ critical reflections and situated urban responses
related to the global challenge of climate change, mobilizing both ‘green’ and ‘civic’
regimes. The concept of ’energy solidarity’ emerged in such discussions, potentially
reconfiguring a local history of conflicts related to nature conservation, as well as the
status of the well-established ‘comfort zone’ within the local urban energy culture.
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The need to sustain a regime of familiarity was also evident when participants
reasoned about how ‘market’, ‘green’ and ‘industrial’ world logics would enter domestic
spaces in new ways in future ‘smart homes’. Importantly, participants articulated an
alternative ‘imagined public’ as part of future imaginaries of the automated smart
home, by strongly emphasizing the need for users to be in control of domestic smart tech-
nologies and automation processes. As part of these reflections, people made pragmatic
shifts that pointed towards ‘civic’ justifications, supporting forms of ‘energy citizenship’
(Ryghaug et al., 2018), although this is a limited kind of citizenship in terms of ‘actually
working’ institutionalized regimes of engagement (Rommetveit et al., 2021).

Following this, we argue for the need to take citizens’ critical evaluations of smart
agendas and policies into account in processes of energy- or urban policy development
and decision-making. We suggest that being open to the many ways that people deliber-
ate about- and critically assess future imaginaries and on-going material developments
related to ‘smart’ energy grids or ‘smart’ cities, would be an important step for moving
towards more inclusive and socially robust imagined futures. Such an approach provides
a more profound and empirically grounded understanding of the actual potential for
change of domestic energy practices in specific urban contexts, going beyond implicit
desired behaviors that are portrayed in loosely structured smart urban imaginaries.
This could give insights into multiple valid public issues, concerns and pitfalls related
to smart developments and social acceptability, it could open up for alternative imagin-
ations of smart urban futures, and give insights about whether or to what extent ‘smart’
imaginaries are actually perceived as desirable urban futures for those who live in smart
cities.

This also suggests challenging narrow ‘smart’ framings of urban governments as
entrepreneurial facilitators of new markets or of ‘big data’ urbanism (Swyngedouw,
2007). Based on the findings and analysis in this paper, we argue for moving towards
more inclusive and open-ended processes of urban governance of emerging technologi-
cal developments, emphasizing inclusive processes and open urban spaces, making room
for place-specific interests, and different forms of local and urban knowledge and exper-
tise (see also Hodson et al., 2018). This could also contribute to transcending the project
logic of urban experimentation (Torrens & vonWirth, 2021), through the involvement of
multiple established communities already operating across existing institutional and
material boundaries and (infra-)structures. This entails taking into account the
complex processes in which heterogeneous socio-material urban elements and actors
constitute themselves, with multiple forms of power and sources of authority to
produce governance capacity (McGuirk et al., 2021), as well as people’s capacity to
respond to governance; with processes of cohering happening through emerging
shared sociotechnical imaginaries and other efforts towards alignment. Importantly,
one needs to remain attentive to the various ways in which de-centered networked
efforts to produce urban governance capacity are embedded in both strategic intent
and power relations (McGuirk et al., 2021). However, acknowledging a situated plurality
of interests, agendas and future imaginations might “enhance recognition of the potential
of urban governance as a heterogenous space of political possibility, less easily tethered to
dominant agendas, interests or aspirations than has previously been imagined” (McGuirk
et al., 2021, p. 775), and thus possibly bring us a step closer to a more inclusive and par-
ticipatory smart city.
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Notes

1. The Centre for the Study of the Sciences and the Humanities at UoB was a partner in the
PARENT project (see also www.parent-project.eu).

2. Participants received a sub-meter energy monitor called a ‘Smappee’, see www.smappee.
com. This device also had an accompanying app for domestic energy management. The
app showed visualisations of household electricity consumption data disaggregated by indi-
vidual devices and offered the choice of seeing graphs of consumption over time, for
instance, or current consumption in real-time.

3. National regulation set the deadline for completing the rollout of smart meters by January
1, 2019. At this date, 97 percent of the electricity meters had been switched out with ‘smart’
meters. The remaining 3 percent was delayed due to e.g. technical issues, and that some
households rejected the installation of a smart meter or had opted out based on medical cer-
tificates (The Norwegian Water Resources and Energy Directorate, 2019).

4. The Norwegian energy system is divided in five different price areas, with prices varying
between these areas, depending on the transmission capacity of the electricity grid and
where the weather conditions are most favourable for energy production (Statnett,
2022).

5. One example is the grassroots movement called Sustainable Life, with branches in different
areas of the city (more information can be found at: www.bærekraftigeliv.no).

6. The only option for opting out was to get a medical certificate for el-sensitivity or other
health-related issues. However, households who have opted outstill have to pay for a
legally mandated yearly control of their electricity meter (see The Norwegian Water
Resources and Energy Directorate, 2019), which has become a topic for Parliamentary
debates (The Norwegian Parliament, 2018).

7. Tensions has been high between local DSOs, who constitute a regulated monopoly with the
operational responsibility for the smart meter rollout, and people opposing this technology.
There have been examples of local DSOs threatening to turn off the electricity in households
that have refused to install a smart meter (see e.g. Viseth, 2019). There has also been several
instances of households refusing to get a smart meter who has thus received large fees or had
to meet in court (Oftebro, 2019), as well as counter-examples of people filing police reports
against local DSOs (Ulrichsen, 2019).

8. The concept of a techno-epistemic network (Ballo, 2015; Rommetveit et al., 2015; 2020)
which we apply, can be seen as an extension of the concept of networked regimes (see
also Rommetveit et al., 2021), in the sense that it refers to organized and networked
efforts by institutional actors with forms of technical and regulatory expertise.

9. Participants received a sub-meter energy monitor called a ‘Smappee’, see www.smappee.
com. This device also had an accompanying app for domestic energy management.

10. The app showed visualizations of household electricity consumption data disaggregated by
individual devices. It offered the choice of seeing graphs of consumption over time or
current consumption in real-time. The participants also received two smart plugs that
could be used for steering specific devices or appliances. The online energy management
platform was developed by the PARENT project and included specific challenges encoura-
ging environmentally friendly practices with associated points and rankings, and compari-
sons of total energy consumption with similar households (sorted based on criteria such as
number of inhabitants or size of apartment/house).

11. Most participants needed the assistance of an electrician. Additional explanatory guidelines,
installation protocols and videos were also created to facilitate the installation process.
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