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Abstract
It is increasingly recognised that the future energy system will be digitalised, and that
end-user engagements with this system will be digitally mediated by smart ICT. The
digitalisation of the energy system promises significant benefits, but also risks replicating and
entrenching persistent inequalities in the ability of households to access adequate energy
services. Focusing on a case study of the United Kingdom, this paper explores the links
between energy system digitalisation, digital exclusion, and energy poverty, with the wider
aim of sketching out a research agenda for understanding the risks, opportunities, and
inequalities latent within the transition to a digitalised energy system. Drawing on a review
of relevant literatures, the concept of social relations developed by Hargreaves and
Middlemiss (2020), and a thematic analysis of a stakeholder workshop, the paper identifies
five areas of focus for further research and analysis: 1) the role of financial exclusion and
asset affordability in shaping digital inclusion and exclusion, 2) time and temporality, 3)
the role of trust in shaping engagements with digital technologies, 4) language, literacy,
and communication, and 5) the uneven impacts of digital exclusion on different social
groups. The paper concludes with reflections on the practical challenges and implications
of pursuing this agenda.
Keywords: Digitalisation; digital exclusion; energy transition; inequality; social relations.

Introduction
Digital technologies are an essential part of modern life (Walker et al., 2016) and play an
increasingly important role in household energy access, energy consumption and energy
use, especially in relation to electricity (Lovell et al., 2017). Over the past decade, the main
ways that people access and use energy services have migrated online, a shift which has
been positioned as having multiple benefits for consumers (Kloppenburg and Boekelo,
2019). Meanwhile, smart technologies are heralded as offering a greater degree of
consumer control over electricity use, costs, and associated carbon emissions
(Hillerbrand et al., 2021). Increasingly, consumers are also expected to play an active
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role in adopting smart technologies to reduce their energy demand, shift their energy
consumption away from times of high network constraint or low renewable generation,
and even to store electricity at the household scale (Kahma and Matschoss, 2017;
Calver and Simcock, 2021). For these reasons, digitalisation is acknowledged as a vital
component of achieving a net zero energy system in a range of international contexts.1
Yet, while digitalization is often argued to be a path to greater efficiency, higher levels
of energy system flexibility, and better outcomes for consumers (e.g., through cheaper
energy bills) (BEIS, 2021), it is important not to let a focus on digital solutions detract
from deep-seated structural inequalities embedded within the energy system (Connor
and Fitch-Roy, 2019). Energy-related inequalities in the home that mean people can’t
access sufficient energy services to ensure that they are healthy and well – commonly
referred to as fuel or energy poverty – are well documented (Ambrose and Marchand,
2017). The adverse consequences of energy inequalities are compounded for the 9
million people in the UK who cannot easily access the internet, or are digitally excluded
in other ways (Zheng and Walsham, 2021). As the following sections will discuss in detail,
these consumers are more likely to miss out on the cheapest energy deals, and often
face digital barriers to accessing key support services in the energy market, such as an
inability to easily apply for energy rebates online or access detailed energy usage
information (Ofgem, 2019; 2021). In the paper that follows, digital inequality is defined
as the gaps that exist between different social groups or societies in digital skills,
knowledge or infrastructures (Zheng and Walsham, 2008). Meanwhile, digital inclusion
or exclusion refers to the extent to which people can take part in (or not) increasingly
digitalised systems (Good Things Foundation, 2021).
As a means of addressing energy poverty, previous research has suggested that
digitalisation can lead to an over reliance on technological solutions, distracting from the
types of collaboration between multiple social actors and services, as well as systemic
change, required (Hansen et al., 2020). Furthermore, greater digitalisation creates the
need for new and more complex social-technical arrangements in the energy system,
generating new forms of inequality and exclusion (Diestelmeier, 2019). Specifically, and
as the paper will go on to show, digital developments in the energy sector (e.g., smart
metering and grids; electric vehicle deployment; online billing) are likely to benefit some
people, but to disadvantage others in new ways (Van Deursen and Mossberger, 2018).
For example, Powells and Fell (2019) show how more affluent households are more likely
to be able and willing to respond to price signals to shift their electricity consumption to
cheaper times of day, and thus more likely to access the financial rewards of doing so,
than less affluent households, who are effectively excluded from the benefits of digitally
enabled flexibility services. Covid-19 has also intensified digital inequalities in the energy
system as people spend more time at home during the day, and are increasingly reliant
on the internet for access to essential services (Ambrose et al., 2021). Digital inequalities
within the energy system are not solely a UK or even Global North issue. Energy
challenges associated with digital inequalities have been identified globally and across
a spectrum of energy infrastructures, from more formal network arrangements (e.g.,
national energy grids) to those comprising relatively informal and decentralised
components (Herrero et al., 2018; Chambers and Evans, 2021; Sareen et al., 2022).
Despite their proliferation, digital inequalities and digital exclusion in the energy system
are often poorly understood (Hansen et al., 2020). Sareen (2021) emphasises a need to
evaluate how energy sector digitalisation can become people-centric and inclusive.
Current approaches to understanding energy demand and inequality often overlook
the way in which “energy use occurs in places such as homes, workplaces and
communities in which complex webs of social relations already exist” (Hargreaves and
Middlemiss, 2020: 196). For Middlemiss et al. (2019) the relationship between social
relations and energy (or energy poverty) is iterative. Positive social relations can enable
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access to energy services, but good social relations can also develop as a result of such
access. Presenting a framing of social relations for understanding energy demand,
Hargreaves and Middlemiss (2020) identify three important types of social relationships:
relations of family and friends; relations with communities and agencies (e.g., with
landlords; energy advice agencies; energy companies; community energy groups); and
relations of identity (e.g., age, race, gender, class, disability). These relations have
diverse impacts on energy demand, and are a useful guiding hand when extended to
consider how the ability to access adequate energy services is shaped by digital
technologies. However, we argue that further attention should be paid to the way in which
social relations are mediated and (re)organised by technologies and infrastructures, a
focus that is especially important then we think about digital-energy inequalities (Burns,
2015; Hui and Walker, 2018).
Inspired by a social relations framing, this paper builds on a review of relevant
literature and thematic analysis of a stakeholder workshop to sketch out a future
research agenda for improving our understanding of digital inclusion in the energy
system. We propose and discuss five themes of importance: financial exclusion and
affordability of assets; time and temporality; trust; language, literacy and
communication; and social groups.

Thematic analysis of stakeholder workshop
During May 2021, we organised an online workshop “Exploring the challenges and
opportunities of the digitalisation of the UK energy system”. The event brought together
multiple actors working in spaces of digital inclusion and energy in the UK - both
practitioners and policymakers. The workshop was split across two sessions: the first
featuring reflections from community organisations about their experiences of
supporting digitally excluded consumers within the energy market, and the second
showcasing new and ongoing research undertaken by relevant policy organisations.
Presentations, reflections and discussion involved representatives from a range of
organisations working in this area including: Good Things Foundation, National Energy
Action, Newcastle University, Citizens Advice, Research Institute for Disabled Consumers
and Good Things Foundation community partner organisations. Whilst primarily UKfocused organisations, some insights from policy and practice at the European scale were
also provided by Next Energy Consumer to emphasise the wider relevance of the
workshop findings internationally.
The workshop was attended by over 90 representatives from policy, practice, and
academia, with many actively engaging in the workshop discussion. The event was open
and widely advertised, but was not recorded as it was felt that this might restrict
participants discussions. Instead, extensive notes were taken by the workshop
organisers. Similarly, we did not collect detailed information about attendees, primarily
because we intended the workshop to be a space in which different organisations could
discuss their views and experiences freely and safely, including anonymously if they
desired. However, the workshop was attended by representatives from key organisations
working in the energy and digital sectors, specifically housing associations, local
authorities, community organisations, energy and digital skills advice organisations, and
the energy regulators of Great Britain (Ofgem) and Northern Ireland (the Utility
Regulator). To the best of our knowledge, the workshop was not attended by any
representatives from national (UK) or devolved (Scotland, Wales, Northern Ireland)
government, which limited any possible discussion of the key role of government in
addressing the challenges and issues raised by other attendees. In addition to the
content and discussions in the workshop itself, the high numbers in attendance from a
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range of different sectors emphasized the growing importance of digitalization, digital
inequalities, and digital skills to energy system transformation and to energy consumers
in general, many of whom have been, or will be, supported by some of the organisations
who contributed to the discussions.
As noted earlier, the digitalisation of energy systems is not a phenomenon unique to
the UK. Within energy infrastructures across the globe, the integration of Internet of
Things and smart technologies, mobile phones and the internet, and many other digital
components, have all existed against a backdrop of different levels of digital exclusion.
Many governments across the globe identify the need to modernise and update energy
infrastructures, whilst simultaneously acknowledging the digital transformation this
requires. Digital exclusion is a global challenge and although manifesting differently,
cases will often share many of the same causes; a lack of appropriate infrastructure,
data and device poverty, socio-psychological challenges and people not having the
necessary digital skills (United Nations, 2021). Organisations like Good Things
Foundation recognise digital exclusion’s universality, applying techniques to address this
across different global locations. Therefore, whilst the workshop was held in the UK with
organisations that primarily that work there, it’s lessons and learnings can resonate
globally, whilst simultaneously acknowledging that any output stemming from these
would need to be situated within a local context.
Following the workshop, a thematic analysis of the materials was carried out (Terry et
al., 2017) identifying our five key themes: financial exclusion and assets; time and
temporality; trust; language, literacy and communication; and social groups. The five
themes overlap and are not intended to be definitive or exhaustive, but rather to act as a
starting point for further conversation and research in this area.

Financial exclusion and affordability of assets
Well understood as a central component of energy poverty, affordability and financial
exclusion are identified as key underlying drivers of digital exclusion in the energy
market. Whilst access to digital technologies has the potential to support households to
better manage household budgets effectively or to switch suppliers to access
competitive energy prices, in practice the digitalisation of the energy system has
generated new structural barriers to low-income households participating in energy
markets (Christians Against Poverty, 2021; Hillerbrand et al., 2021). Amongst workshop
participants there was a perception that the most disadvantaged people are missing out
on benefits that the digitalisation of the energy system should be providing them.
For many low-income households, new smart home technologies are often perceived
to be non-essential luxuries, despite the potential benefits of digitalisation for managing
household bills (Sovacool et al., 2021). Workshop participants emphasised that when
prioritising different types of poverty, other aspects are likely to take precedence over
the digital, including covering the cost of other essential energy services, food, and bills.
On the other hand, for some households this results in the prioritisation of an internet
connection ahead of other energy services (e.g., hot water), as evidenced amongst young
people living in the private rental sector in the UK (Petrova, 2018). Digitalisation can also
be a means of reconfiguring the social relations between household members and
energy companies, providing a new means for companies to ensure compliance amongst
financially disadvantaged households, including the recovery of debt without companies
having to go into the home (Ambrosio-Albala et al., 2020). As a result, low-income
households often perceive new technologies as intrusive (Sovacool et al., 2021).
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Closely related to financial situation, a lack of assets was recognised as a key driver
of digital exclusion, whether as a result of low incomes meaning certain digital
infrastructures are unaffordable, or due to wider forms of precarity (Judson et al., 2020).
Ownership reconfigures the social relations between household members and
infrastructures, enabling increased levels of choice and control over energy assets (e.g.,
domestic solar panels), digital assets (e.g. Home Energy Management Systems or voice
assistants), and property (e.g. home ownership) (Powells and Fell, 2019). For example, a
lack of internet access is the biggest barrier to households switching supplier (AmbrosioAlbala et al., 2020) and is often an issue in temporary accommodation where communal
broadband is poor. Lovell et al. (2017) also evidence the underuse of digital meters in
Australian low-income households that cannot afford to purchase interactive displays.
Summarily, it is likely that without broader steps to tackle financial exclusion and
asset (un)affordability, the benefits of energy system digitalisation will disproportionately
favour those with higher incomes who have the economic privilege to access, and use,
digital technologies. However, more research is needed to understand precisely how this
may occur, especially with regards to the intersection of digital exclusion and energy
poverty with broader forms of poverty, deprivation, and societal inequalities.

Time and temporality
The ability to synchronise activities in time is increasingly valued in digitalised energy
systems, especially the flexible use of cheaper electricity at times of high renewable
generation or low network constraint (Blue et al., 2020). It is widely recognised that the
increasing integration of intermittent sources of power (especially variable wind output)
into the energy system will require greater flexibility at both a network and household
level (Lund et al., 2015; Grünewald and Diakonova, 2018). At times of low generation or
high network constraint, households will be signalled and incentivised to move electricity
consumption to different times of the day (Curtis et al., 2018). The ability of networks
and energy companies to signal the appropriate times at which electricity should be used
will be digitally mediated, and the responsiveness of households to these signals will
depend on social relations that are inflected by digital skills and capacities.
Researchers, including Hargreaves and Middlemiss (2020), have noted the possible
injustices associated as households with lower “flexibility capital” may not have the
ability to shift their electricity use compared to relatively affluent household, therefore
missing out on the financial benefits associated (Calver and Simcock, 2021; Powells and
Fell, 2019). Less discussed is how this kind of flexibility will be shaped by social relations
of trust and responsiveness between households and networks that will be
fundamentally digitally mediated (e.g., Hargreaves et al., 2013). Price signals are likely
to be communicated through in-home displays, smartphone apps, or energy consuming
devices, such as smart dishwashers (e.g., Frontier Economics and Sustainability First,
2012; Powells et al., 2014). The way that these signals are responded to (or not
responded to) will depend not only on whether households can afford and access these
technologies but on their ability and willingness to recognise the signal, understand
accurately what they are being asked to do, and programme appliances to turn on or off
at the necessary times. Not only will the ability to shift consumption activities in time be
shaped by digital inequalities, but these inequalities will intersect with wider relations of
(mis)trust and digital skills.
The stakeholder workshop also highlighted that social relations with energy suppliers
in particular can be defined by forms of waiting, anticipation, and frustration that vary
between different digital technologies. Ash (2013: 20) argues that technical objects
(such as telephones, smartphones, and websites) “actively produce spatio-temporal
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atmospheres, which shape the humans who are immersed in these atmospheres.” The
Covid-19 pandemic has underlined just how much technical objects can shape the form
and content of relations between households and energy suppliers. For example,
households without internet access attempting to contact their energy supplier by
telephone quickly found themselves in seemingly endless loops of automated messages
imploring them to access the information they required online (National Energy Action,
2020). The energy regulator Ofgem (2021: 23) noted that during the initial UK lockdown,
a third of energy suppliers “kept customers waiting for more than ten minutes on average
before their calls were answered”, and that “consumer group intel suggested that in
some cases it has taken months for customers to reach their supplier.” Workshop
participants testified that the prolonged experience of waiting often ended with
households being cut off when the automated attendant declared their call a nonemergency without any warning, or with people simply hanging up the phone in despair.
For some households with internet access but lacking some of the confidence and skills
to use it properly, interactions with chatbots on supplier websites generated parallel
atmospheres of uncertainty, confusion, and impatience (National Energy Action, 2020).
These examples indicate how digital exclusion shapes the form of social relations with
energy suppliers in ways that can create damaging experiences of time, producing real
and potentially serious forms of injustice and disadvantage in the energy market. The
digital production of relations defined by delay, anticipation, and frustration with energy
suppliers can have harmful implications if a household requires urgent support.
Furthermore, if households cannot shift their electricity consumption in time because of
digital exclusion they will simply miss out on the financial incentives of doing so,
incentives that will be hoovered up by digitally engaged and typically more affluent
households.

Trust
Efforts to better understand the causes, realities and consequences of digital exclusion
have identified trust as a key component of social relations. This was emphasised
strongly by workshop participants and is a prominent theme in extant academic literature
on digital inclusion. For someone to be digitally included, it often requires them to be
able to trust (to a reasonable extent) that the technologies, actors, and supporting
infrastructure they rely on will carry out their specific role and not cause distress or
disruption to the people using them (Hunsaker and Hargittai, 2018; Harvey et al., 2021;
Cuijpers and Koops, 2013). In addition, digital inclusion often requires using and
navigating an array of platforms (e.g., Facebook, Uber), platforms that require people to
have a certain level of trust in what they do, how they work, and that they provide
appropriate information and don't operate nefariously (Trentham et al., 2015; Etzioni,
2019; Fan and Zhang, 2021). As the Covid-19 pandemic has highlighted, people need
to be able to trust platforms to give them appropriate and honest news and information
(Sounderajah et al., 2021; Ahmed et al., 2020), and if they are digitally excluded, they
are placed at a significant disadvantage in being able to do so (Ramsetty and Adams,
2020).
As a social relation that influences digital inclusion or exclusion, trust is not just
confined to the relationship between people and technology. For the multitude of
projects that aim to tackle digital exclusion across communities, relations of trust
between the institutions delivering these and the people participating is crucial. When
facing challenges, communities will often seek help from trusted local institutions as a
first port of call as opposed to larger, non-local organisations. In addition, trusted local
organisations are identified as some of the most effective forms of institutions to deliver
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digital inclusion programmes due to their embedded relationships within their area
(Strover et al., 2020). Those facing digital exclusion also experience other forms of
exclusion. Further to financial exclusion previously discussed, people with disabilities,
refugees, and migrants are excluded from society in multifarious ways, and often have
pre-existing relationships with local organisations, connections that many digital
inclusion programmes have built on (Stone, 2021). Vulnerable groups can be sceptical
of formal and larger governmental institutions, further reinforcing the reliance on, and
close relationships with, smaller and local organisations (Harvey et al., 2021). People
who face digital exclusion frequently turn to friends and family to carry out online tasks
on their behalf (Richardson, 2018), echoing Hargreaves and Middlemiss’ (2020)
identification of these relationships as crucial to shaping energy demand. Such trusted
connections can provide the support that people need to navigate sensitive information
(e.g., online banking or health information).
Trust also impacts how users engage with the energy system. Understanding what
constitutes trust within a digitalised energy system is somewhat muddied by the
concepts' numerous definitional roots. Drawing on Barber (1983) and focusing on
infrastructure and energy systems, Rayner (2010) expands the notion of trust to include
credibility, confidence in technical competence, recognition of responsibility, meeting
expectations, and deference to authorities. In relation to markets, however, trust can be
defined as “the willingness to rely on an exchange partner in whom one has confidence”
(Moorman et al., 1993: 82). Increasingly, digitalised energy infrastructures are inherently
tied to markets through their ability to generate new data streams, alter social relations,
and provide a clearer understanding of the system as a whole, all of which can influence
real-time pricing, profits and costs.
This is important because any efforts to shift towards a low-carbon energy system will
require the coordination and sharing of data between households and infrastructure
operators (Hannon et al., 2013). However, as Grünewald and Resich (2020) note, low
levels of trust by households in how energy companies will use, store and share their
information frequently results in data not being given up voluntarily by consumers and
smart technologies, with the devices capturing much of this data being unplugged,
switched off, or discarded altogether. User trust in energy technologies is also tied to
other interrelated concepts such as liability, consent and fairness (Rayner, 2010). Whilst
people may trust energy technologies, there can be lower levels of trust in the largerscale actors within the energy system such as energy providers and governments (Cotton
et al., 2016). Within the UK, for example, energy customers cite the belief large-scale
actors don't act in good faith, fail to respond to customers’ needs and inadequately
adjust operations to respond to climate change as just some reasons as to why they have
low levels of trust in them (Cotton et al., 2016).
As the digitalisation of the energy system intensifies, it is clear that trust will play a
central role in mediating the landscape of inclusion/exclusion and the associated risks
and benefits that come with it. Understanding more completely how degrees of (mis)trust
in different energy-related actors, technologies, infrastructures, and institutions shape
digital inclusion/exclusion is subsequently of considerable importance.

Language, literacy and communication
Language, literacy and communications are also important factors shaping the form and
content of social relations, especially in the context of an increasingly digitalised energy
system (Michalec et al., 2019). Those who are digitally excluded often face a range of
language barriers associated with getting online. For migrants and refugees to the UK,
two groups vulnerable to digital exclusion, large portions of online tools, digital systems
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and learning resources are written in English (Good Things Foundation, 2021c). As
workshops participants emphasised, additional language challenges can be seen in the
overly technical and complicated vocabulary often associated with getting online and
using digital tools (Holgersson and Söderström, 2019), and digitally excluded people may
be reluctant to engage with the online world if they are unable to understand the
complicated vocabulary it relies on.
As Powell et al., (2010) further note, digital exclusion can also be exacerbated if
people have limited English literacy (and numeracy) skills (see also Bejaković and
Mrnjavac, 2020). To actively engage in the energy system people are often required to
be able to understand the language in which documents (e.g., bills) are written, the terms
used (energy literacy), and have a grasp of specific was of measuring energy
consumption (e.g., through the kilowatt hour (kWh)) (George et al., 2011). In the UK, if
English isn’t someone's first language, it can be difficult to fully engage with the energy
system. As technologies and other digital tools bring with them an entirely new
vocabulary, their integration within the energy system can further extend the language
barriers people face.
Given the aforementioned challenges, effective forms of communications between
energy companies and customers are vital within an increasingly digitalised energy
system. Being digitally excluded can result in customers being unable to efficiently
engage with providers and providers not being able to inform customers of changes,
delays or disruption. Large portions of energy companies now use digital forms of
communication to engage with their customers (e.g., online billing, chatbot functions and
SMS notifications). For the digitally excluded, they may be unable to use these tools and
instead will rely on traditional forms of communication (e.g., phone calls and letters).
However, we currently lack an understanding of how different methods of
communications, and their associated languages and assumptions of digital literacy, will
change as the energy system digitalises, as well as how new or renewed forms of digital
inequality may be entrenched as these changes occur.

Specific social groups
Finally, academic research has recognised for some time that certain segments of
society are more likely to experience digital exclusion than others. As noted previously,
digital exclusion is more likely among a range of other groups that may be considered
vulnerable, such as older persons and people with a disability (Good Things Foundation,
2021c.). However, relatively little research has explored how social relations shape the
extent to which these groups can engage digitally in the energy market. From the point
of view of social relations, it is partly the relations of identity that are associated with
different vulnerable groups that shape their relations with friends, family, agencies, and
communities in ways that exacerbate digital inequalities.
While there are certainly other examples that could be provided, as noted in previous
sections, an indicative example is the case of refugees, asylum seekers, and other
migrant communities. In focusing on this group, we do not seek to minimise the
longstanding harms that come to other social groups due to their exclusion from the
energy market, especially those that have been recognised in previous literatures as
particularly vulnerable. For instance, in 2017, 790,000 households with a disabled
person were spending over £2,500 on energy, compared to an average of £1,214
(Scope, 2018). As was highlighted in our workshop by the Research Institute for Disabled
Consumers, the accessibility of energy switching websites and smart home energy
technologies is often an additional barrier for people with a disability in their engagement
with the energy market that can prevent them from obtaining the energy services they
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require at home (see Research Institute for Disabled Consumers, 2021a; 2021b).
However, we focus on refugees and asylum seekers in this section for two reasons.
Firstly, this was a social group highlighted by our workshop participants as increasingly
vulnerable to being digitally excluded from the energy market, but also seldom
recognised as being so compared to other groups (see also Butler, 2021). Secondly, in
focusing on this group, we seek to point towards the kind of contextual and detailed
analysis that we feel is required in our broader research agenda on specific social groups
and the ways that they are digitally excluded from the energy market.
Refugees and asylum seekers “face unique and often severe vulnerabilities,
struggling to survive on extremely low incomes, having to overcome language barriers,
and having to understand new and unfamiliar energy systems” (Butler, 2021: 48).
However, for these groups, it is also the exclusionary nature of their relations with other
actors that exacerbate their ability to engage with digital services in the energy market.
These relations are underpinned by the social and legal categories of refugee, which is
associated with forms of suspicion, mistrust, and racism among different organisations
that (re)create alienation and digital exclusion (Alam and Imran, 2015; Finlay et al.,
2021). In other words, it is partly their relations with key agencies, especially
government, local councils, landlords, and energy suppliers, that detrimentally shape the
ability of refugees to access the energy services that they require online.
For example, workshop participants relayed examples of poor communal broadband
in temporary accommodation and an unwillingness of social or private landlords to
provide suitable advice with online energy accounts to refugees. They also described
how, after being relocated to new cities, some parents would rely on the English
proficiency of their children to try and understand energy bills, being unable to access
support from friends or other members of their family. In other words, these relationships
of service provision are effectively defined by abandonment (cf. Bouzarovski and
Cauvain, 2016), whereby refugees are left to navigate a complex energy market without
sufficient support or assistance. This makes it more or less impossible for refugees to
access and benefit from any kind of digital engagement. The impacts of this are severe,
with one study noting that the result is often that “refugees and asylum seekers can
quickly find themselves owing hundreds of pounds to an energy supplier they didn’t know
they had” (Butler, 2021: 48).
Contrarily, workshop participants underlined that when positive social relations are
present or can be developed with trusted mediators, some of the digital exclusion
refugees experience in the energy market can be alleviated or even reversed (Lloyd et
al., 2013). For example, some community organisations presenting at our workshop
were explicitly concerned with supporting refugees with free devices and developing
digital skills. The cultivation and maintenance of these skills were narrated as being a
platform from which refugees could begin to develop the capacities to engage not just
with the energy market, but with other aspects of society as well, such as accessing
health information or political participation (Alencar, 2020; Kaufman, 2018; Pottie et al.,
2020). Importantly, they were also premised on a certain reversal of the social exclusion
experienced by refugees, in that the support provided by these charities were described
as built on relations of care, mutual aid, and belonging, rather than the relations refugees
typically have with energy suppliers and other similar actors. There is evidence that the
outcomes of this kind of support are that refugees have increased confidence to control
and manage their home energy use independently (Butler, 2021).
While this is a specific example, it begins to show how relations of identity associated
with particular vulnerable groups shape the substance of their relations with friends,
family, agencies, and communities in ways that contribute to overlapping forms of digital
exclusion and inclusion in the energy market. For refugees, their social and legal status
predominantly produces social relations of abandonment that leave them unable to
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access, let alone beneficially use, digital technologies. For other vulnerable groups, these
processes will be different, and exploring how and why could be one of the principal tasks
for a research agenda examining digital inequalities in the energy market.

Conclusion
In this paper we have outlined and discussed five key themes relating to digital inclusion
in the future energy system that are worthy of further research and analysis. By drawing
on the concept of social relations (Hargreaves and Middlemiss, 2020), we evidence how
this framework can be useful to evaluate energy-digital inequalities. We also extend the
social relations framing proposed to focus on the ways in which social relations are
mediated and (re)organised by the technologies and infrastructures that are so central
to both energy and digital inequalities.
To conclude, we look forward and sketch out some suggestions for how this agenda
can move forwards. While we would not seek to be prescriptive about the research
questions and projects that might follow from our analysis, there are at least three areas
which we feel could be worthwhile to explore. Common to all of these areas is a need for
academic researchers to collaborate with community organisations, industry actors, and
policymakers (local and national), and each area speaks to at least one of the five
themes we have discussed in previous sections.
Firstly, there is an undoubted need for more research examining the lived experience
of digitally excluded households in the energy market, as well as the experiences of those
groups of households who are at heightened risk of digital exclusion in engaging with (or
not engaging with), accessing (or not accessing), adopting (or rejecting) smart and
flexible energy services and products (e.g., smart thermostats, smart meters, time of use
tariffs). This research is necessary not just to expand on the themes we have expounded
in this paper, but also to begin working towards an understanding of what such
households want, and more importantly need, from a digitalised energy system. Chard
et al. (2021: 5) have noted that the typical development of smart energy services takes
place prior to any concerted engagement with low-income and vulnerable energy
consumers, with innovation projects tending “to trial existing technologies rather than
finding out what consumers want and designing technologies they find appealing and
useful.” They argue instead that smart energy services and innovation projects should
follow best practice, human centred innovation processes that “involves working with
consumers to understand the problem space (discovery), co-creating solutions with them
(alpha) and trialling at increasing scale (beta), before going live” (Chard et al., 2021: 6).
We see this as essential; if households at heightened risk of digital exclusion are to
benefit at all from the proliferation of smart energy services and the wider digitalisation
of the energy system, their multifarious needs and requirements must be “included by
design” in their development. For example, what do refugees want and need from the
energy market and from energy-related digital technologies? Who do they most trust to
support them with it? What communication practices do they value? Asking and
answering questions of this nature are essential if the digitalisation of the energy system
is to be genuinely inclusive by design to all.
Secondly, we see a need for closer research and evaluation activities with
organisations that support digitally excluded households in the energy market. As we
have touched on repeatedly throughout the paper, locally embedded, trusted community
organisations are often best placed to deliver practical advice and support with digital
skills to a variety of different vulnerable groups. However, Butler (2021) has suggested
that parallel research and evaluation activities may not automatically take place
alongside the delivery of digital skills projects, whether because of lack of resource,
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expertise, or funding. Butler (2021) continues that when evaluation activities do take
place, they are typically light touch, entailing the distribution of short feedback forms or
follow-up surveys to people who have been supported by the project in question.
Evaluations undertaken by academics of (for example) energy advice services are often
enormously valuable in understanding not only the enablers and barriers to delivering
successful community advice and support, but also for comprehending the broader
structural inequalities, exclusions, and vulnerabilities that drive people to such services
in the first place (Bouzarovski et al., 2021). Just as importantly, research and evaluation
activities provide evidence of what works for different groups of people. Accordingly,
these activities can provide evidence of how households that might face profound
difficulties engaging with the digital aspects of the energy market can be best supported
to develop the skills, capacities, and confidence to benefit from it in the future, evidence
that can be put to work in the development of policy, innovation projects, and regulation
in the energy sector.
Thirdly and finally, we would argue that researchers need to engage with, and critique,
the technocentric discourses emanating from government and industry on the
digitalisation of the energy system. Influential actors across government and industry
tend to argue that digitalisation is synonymous with greater efficiency, higher levels of
system flexibility, and better outcomes for consumers. For example, the UK’s Energy
Digitalisation Strategy, published in July 2021 by the Department for Business, Energy
and Industrial Strategy (BEIS), proposes that a digital energy system is essential to
decarbonising the energy system at the least cost to consumers while maximising
economic growth across multiple sectors of the UK economy. There is a tacit recognition
in the strategy that these benefits “must be inclusive and responsive to peoples’ variety
of needs […] it is vital these new market services work for everybody – whatever their
circumstances” (BEIS, 2021: 19). However, the strategy makes no real attempt to define
what digital inclusion actually means or set out precisely how it can be achieved.
Accordingly, the vision and actions that BEIS say they will implement are almost
entirely technoeconomic in nature, and concerned primarily with regulatory frameworks,
data governance, and institutional design. Correspondingly, although the Energy
Digitalisation Strategy is one document, it is arguably representative of an influential
strain of policy thinking that sees digitalisation as primarily located within the technical,
regulatory, and economic spheres of policymaking. Given the evidence presented in this
paper, there is a considerable risk that underlying social, financial, and digital
inequalities will be entrenched if the digitalisation of the energy system continues on its
current course. We therefore feel it is essential for researchers to continue to critically
analyse the prevailing narratives and discourses that are central to what could be termed
the digitalisation agenda in the UK (and beyond), emphasizing the importance of social
relations and lived experience in the process. Doing so is an important third pillar in a
research agenda ultimately pointed at an equitable, just, and digitally inclusive transition
to net zero.

Notes
1 In the UK policy context, the importance of digitalisation in the future energy system is
recognised via the recent UK Energy Digitalisation Strategy (BEIS, 2021). Meanwhile, at
a European Union level, digitalisation is a key pillar within the EU Strategy for Energy
System Integration (European Commission, 2020).
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