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Abstract - It is essential that a human-centered smart digital 
society is a sustainable society. As research is often conducted in 
disciplinary silos, there is a need for more holistic approaches. 
This paper is a step towards such advancements, reviewing 
multiple social science fields which study how ICTs have shaped 
daily life and why digitalisation has become so integral. 
Outlining such perspectives, we illustrate the different methods 
for understanding social aspects of digital daily life and how they 
can be applied to studying smart sustainable daily life. For 
example, through ethnography, time diaries and in-depth 
interviews. We highlight the importance of collecting detailed 
insights on digital use overtime; the sequences and patterns of 
activities in daily life; and rich contextual variables to account 
for the impact of broader social dynamics on human and 
computer interactions. Our review hopes to inform future 
research seeking to couple work on the integration of smart 
technologies and energy systems into society with more 
foundational social science approaches.   
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I. INTRODUCTION 
Daily life has become digitally connected, shaping how we 

socialise, plan, learn, work, move around, shop, and play. 
Digitalisation - the nearly instant, free ability to connect 
people, devices, and physical objects anywhere - has opened a 
wealth of new services and possibilities across all domains of 
daily life [1]. For individuals, digitalisation is inextricably 
linked to smartphones and other internet-enabled devices 
which act as interfaces to cloud-based services. These 
'disruptive innovations' have far-reaching consequences on 
"the way we live and work" [2]. 

Resulting impacts on energy and resource use are highly 
uncertain. Smart digitalisation of mobility, for example, may 
reduce fuel use by more than 40% or increase it by more than 
100% [3]. Reference [4], a high-profile international report, 
states digitalisation and the Internet of Things (IoT) can be 
critical enablers of a global sustainability transformation if 
they can be ‘socially steered’ towards decarbonisation. But 
this promise of utopia sits alongside the risk of dystopia from 
ever-expanding energy-hungry digital infrastructure and 
services [5]. For a sustainable human-centred digital society, 
an integrated body of knowledge on smart sustainable digital 
daily life is urgently needed, to characterise, analyse and 
contextualise uncertainties more robustly and advance 
understanding and action on challenges such as increasing 
energy efficiency. 

Many different research fields explore elements of smart 
integration and digital society. At the micro-level, user-centred 
design and ubiquitous computing research is concerned with 

usability, functionality, applications, and energy implications 
of ICTs [6]. A large quantity of literature quantifies or models 
the direct and indirect energy demand from the use of digital 
technologies e.g., [7]. Such research commonly use life-cycle 
assessments, partial footprints and the ICT enablement method 
and is effective for understanding the consequences and 
sustainability of digital technology use. It is less common for 
research to relate to human-centred decision making and more 
foundational social science research which investigate the 
deeper reasons of ‘why’ people use smart technologies and 
‘how’ are they accepted and become integral to daily life. This 
provides a pre-cursor for studies from across industry, 
professional and academic realms to build upon.  

II. OBJECTIVES AND ORGANISATION 
The aim of this paper is to bring together key aspects from 

different scientific fields to gain holistic insights with wide 
applicability. Our unique contributions are: 1) a focus on the 
micro-level of individuals across daily life rather than a 
specific domain, such as transport; a specific behaviour or 
practice, such as turning on lights; or a specific mechanism 
that digitalisation enables, such as greater user control, and 2) 
the use of a common framework to review diverse fields 
within the social sciences, commenting on the extent and 
nature of their methodologies, analyses and findings to 
provide helpful insights for the smart technology community. 

The fields considered in this review are time-use research; 
domestication theory; innovation adoption models; social 
practice theory and digital anthropology. This list does not 
claim to be exhaustive and is not to label different researchers 
or research traditions but to illustrate the different approaches 
to studying digital daily life at a micro-level. From theories 
and models to disciplines. In each section, references to key 
texts are included and empirical work is drawn upon 
selectively to illustrate the literature’s main points.  

The following section outlines the following for each 
research field:  1) What the body of literature is; 2) How ICT 
is being investigated, and 3) Empirical findings to the 
questions how ICT shapes daily life and why digitalisation is 
so integral to daily life. The discussion section draws together 
and compares the different fields and concludes with 
recommendations for further integrated research. 

III. RESEARCH APPROACHES 

A.  Time use research 
Time use research spans several disciplines (such as 

economics, human geography, and sociology) and primarily 
focusses on individual household members and their 
allocation of time to everyday activities. A small subset of 
researchers investigates ICT and time-use [8]. 



1) How is ICT being investigated?  
Researchers collect information on digital technology 

usage (the frequency, duration, sequence, time of day and type 
of activity). Self-reported time dairies are commonly used to 
collect detailed data during a 24-hour period. Researchers 
typically code the diaries to identify the primary and secondary 
activities and use graphical data analysis to compare time 
spent on different types of activities. Time-use data is often 
collected alongside other data depending on the research 
focus, for example travel surveys to investigate digitalisation’s 
impact on commuting behaviour [9].  

2) How ICT shapes daily life and why digitalisation is so 
integral to daily life? 

Time-use research identifies the changes to individuals’ 
activities and time-use enabled through digitalisation. 
Notably, ICTs have shaped activities through replacing, 
modifying, and avoiding more traditional activities (both the 
planning and execution of activities), as well as creating 
entirely new ones [8]. These changes in activity alter time use. 
Examples include: 1) saving time e.g. through smart 
automation of tasks; 2) fragmenting time - formerly 
uninterrupted activities broken into pieces performed at 
different times – e.g. avoiding an afternoon going to the shops 
for non-essential items by ordering single items online during 
spare time [10]; 3) relaxing time constraints of activities by 
changing the duration and manner of activities, e.g. one does 
not need to shop during opening hours if they use e-shopping 
[11]; and 4) increasing the ease of performing multiple 
activities at once e.g. online applications and working 
platforms allow people to do several types of tasks on 
computers or mobile devices simultaneously [12].  

Time-use research does not focus on the why so much as 
the how. However, a small number of researchers consider an 
important relationship between ICT and daily life – that the 
use of ICT may lead to a faster pace of life, whilst at the same 
time, people favouring or performing a faster pace of life may 
be particularly prone to a high degree of digital usage, a greater 
number of activities performed and potentially greater energy 
and resource consumption [13].  

B. Domestication theory 
Domestication theory is an approach in science and 

technology studies and media studies which focuses on how 
technologies and their users co-evolve in a process of 
‘normalisation’. The theory moves beyond linear models of 
innovation diffusion by demonstrating how users are 
constantly innovating and adapting to new technologies, 
enabling new routines, identities, and giving functions and 
meanings to the technology to fit in daily life [14]. 
Domestication requires users to undertake: 1) cognitive 
learning – what the technology can do; 2) practical learning - 
how to use the technology; and 3) symbolic learning - meaning 
of the technology and how to incorporate it in identities [15]. 

1) How is ICT being investigated?  
Domestication theory has been applied to study a range of 

ICTs, for example, smart home technologies [16], smart 
phones and mobile applications [17] and smart electric vehicle 
(EV) charging [18]. Such studies collect qualitative data from 
digital technology users; either in-the-wild or as part of a 
demonstration project, field trial or living lab. Participants are 
interviewed (often multiple times during a study) or directly 
observed to gather insights on usage and experiences. Data is 

then coded and analysed using the three dimensions of 
learning as analytical variables.  

2) How ICT shapes daily life and why digitalisation is so 
integral to daily life? 

Studies concentrate more on the reasons and process of 
technologies becoming integrated into daily life, with the 
‘how’ suggested implicitly either through 1) the theory’s 
premise that users and the technologies co-evolve, shaping 
each other in an on-going process; or 2) supplementary data 
collected through observations and quotes. For example, [16] 
found living in smart homes can shape daily life by being both 
time-consuming and demanding and may result in generating 
energy intensification though new energy demands.  

The mechanisms underlying why ICTs become 
‘domesticated’ in daily life differ depending on the context, 
but an overarching theme often discussed is the role of ‘warm’ 
or ‘local’ experts. Someone who can be called upon for 
support, knowledge transfer, and examples of use are part of 
the coping strategies for the different types of learning needed 
for domesticating ICTs [19]. In a more specific context, [18] 
results reveal why EV chargers become part of everyday life: 
through a cognitive dimension of fire safety and optimal 
charging conditions; a symbolic dimension represented by 
technological interest and fun; and a practical dimension 
where economic and comfort concerns were catered for 
through flexibility-oriented user behaviour. In the context of 
smart home technologies, [16] found that the disruptive nature 
and unsettling of existing roles and relationships within a 
household led to partial domestication, using only some of the 
potential functionality to make them more familiar. 

C.  Innovation adoption 
A variety of adoption theories and models exist to examine 

the factors that affect the users’ acceptance of innovations. For 
example, Theory of Reasoned Action (TRA), Technology 
Acceptance Model (TAM) and Diffusion of Innovation theory 
(DoI). Many more have been developed, often creating an 
extended version of a previous model, or combining two or 
more, for example, TAM is an extension of TRA, whilst the 
Unified Theory of Acceptance and Use of Technology model 
– UTAUT is TAM combined with seven other innovation 
acceptance models. This category of theories and models 
predominantly focuses on why a technology is adopted, and 
thus lends themselves to the question of ‘why is digitalisation 
so integral to daily life?’. Each has their own focus and a 
wealth of empirical literature applied in specific contexts. Here 
we focus on two of the most cited: DoI and TAM.   

DoI is a theory describing the process by which 
information on an innovation’s attributes are communicated 
across society, reducing uncertainty and perceived risks of 
adoption [20]. DoI literature mainly focuses on the reasons for, 
and likelihood of adoption, and states five key elements 
influence the adoption decision process: characteristics of 
adopters, the innovation’s attributes, communication channels, 
time, and social system. TAM is a model of user acceptance 
and usage of technology, with perceived usefulness and ease 
of use being key [21]. 

1) How is ICT being investigated?  
Research applying DoI and/or TAM either focus on one 

element, for example, the innovation attributes or focus on 
multiple elements. Online surveys are the most common 
method used to investigate adoption intentions of non-
adopters, or experiences and decision-making processes of 



adopters. Established Likert scale multi-item questions are 
typically used to capture specific variables such as, opinion 
leadership [22], or perceived usefulness and ease of use [21]. 
Statistical methods are then used to test hypotheses and 
develop models, for example, structural equation models to 
examine factors that drive adoption propensity [23] or logit 
models to predict adoption [24]. Other methods in the adoption 
literature include: interviews, focus groups or participant 
observations using an analytical framework [25]. 

2) How ICT shapes daily life and why digitalisation is so 
integral to daily life? 

Results from statistical models help identify the most 
significant factors of ‘why’ adoption intentions, decision-
making processes and digital innovation diffusion is 
occurring. In a study ten years ago, US undergraduates were 
found to perceive smartphones as worthwhile devices and a 
symbolic device to signal affiliation and timely technology 
adoption. Perceived popularity, price, and ethnicity were 
strong predictors of adoption [26]. Smartphone functionality 
has advanced, and determinants of adoption will have altered.  

Since smartphone adoption reached mass markets, 
academic attention has focused more on the adoption of 
specific apps. For example, [23] studied smartphone chat bots 
for online shopping and found usage intention was directly 
influenced by trust, personal innovativeness and attitude. 
Reference [27] studied the adoption of mobile banking apps 
and found the most significant influential factor of usage 
intention was perceived usefulness, followed by perceived 
credibility and perceived costs. In a different study, 
compatibility, perceived technology security, performance 
expectations, and social influence were significant in the 
adoption of mobile payment options [28]. These examples 
highlight the range of factors contributing to why such 
innovations are integrating into daily life. As methods and 
sample characteristics differ between studies, direct 
comparisons are not suitable. However, a recent study using 
the same method to study a wide range of sustainable digital 
innovations across consumer domains (food, transport, energy 
and homes) found that early adopters perceive innovations to 
offer higher relative advantage, are easy to use, and are 
compatible both with their values and lifestyles [24]. 

A wealth of DoI literature aims to uncover why 
innovations have not diffused and contributed to daily life. 
Smart home technology studies like [25], identify a plethora 
of barriers e.g., security concerns, effort required, lack of 
knowledge, connectivity problems or insufficient customer 
support. 

D. Social practice 
Social practice theory (SPT) shifts the analytical lens from 

a focus on the individual (or agent) towards more collective 
approaches and practices. Prominent research in the field 
describe social practices as actions comprising of three 
interconnected elements, making them a conceivable single 
entity: 1) materials: things, technologies, tangible physical 
entities, and other material objects; 2) competences: skills, 
habits, knowledge, tacit knowledge, and technique; and 3) 
meanings: ideas, symbolism, aspirations, and other cognitive 
dimensions [29]. As connections between the three elements 
alter, e.g., through the introduction of digital technologies 
(material), practices emerge, persist, shift, or disappear [30].  

1) How is ICT being investigated?  

Researchers applying SPT to the realm of ICTs study 
either a specific online practice, such as, online grocery 
shopping [31], or a specific digital technology (material) to 
investigate bundles of practices, such as, mobile phone use in 
nature [32] or ICT use in the home [33]. In-depth interviews 
are commonly used to explore experiences and usage of 
technology, as well as the associated rationales, attitudes, 
meanings and expectations. However, [34] argues that SPT is 
well suited to methods capable of observing what happens in 
the performance of a practice and so utilises an ethnographic 
case study approach. Transcripts or field diaries are then 
analysed using a priori coding themes based on the three 
elements of SPT (materials, competences, meanings). 

2) How ICT shapes daily life and why digitalisation is so 
integral to daily life? 

Taking each of the three elements in turn, studies using 
SPT provide a descriptive account of how ICTs shape daily 
life. Often the technology itself (hardware or software) is 
framed as being a new ‘material’ replacing the old. For 
example, screens and keyboards replacing pen and paper [35] 
or navigational apps replacing map and compass [32]. Use of 
these new materials then impact upon the competencies and 
meanings of a given practice, thus altering it. For example, 
[32] discuss how the affordances of outdoor activity apps 
(material) enable increased accessibility and peer learning of a 
practice like hiking - the ability to gather information on where 
to go, how to prepare, and find others to share their 
experiences with. Desire for optimising experiences 
(meaning) is influenced by the norms and skills of the outdoor 
community, shared through information such as route reviews 
(competence). In another example, [36] show how online 
dating apps (material) enable efficient searching, screening, 
and blocking of potential partners. Skills are developed by the 
user (competence) to seek a partner, and the practice’s 
enmeshment within broader online cultures of image 
presentation, balances possibility and risks (meaning). 

SPT research focusing on the dynamics and 
reconfiguration of practices reveal the reasons and rationale 
behind digitalisation spreading across daily life through 
analysing the element of ‘meaning’. Reference [31] found 
being accustomed to smartphones (competence) was a 
precondition for online grocery shopping (material). The 
practice is enabled by multiple resources and generated by 
various household needs and ideologies (meanings), for 
example, it’s difficult to shop with children; shopping is time 
consuming; difficult to carry heavy shopping bags; online 
enables organisation and healthier eating habits – all rationale 
for adopting the practice. Another example is the desire for 
self-monitoring, self-enhancement, and competition 
(meaning) being fulfilled through the “metrification” and 
“gamification” of various practices such as outdoor activities 
- all made possible through the “network society” providing 
abundant data [32]. From these examples, the competitive self-
improvement meanings and the convenience, time-efficiency, 
and versatility are very different underlying rationales.  

E. Digital anthropology 
Digital anthropology (DA) is a growing subfield of 

anthropological thinking which sheds light on people’s use of 
ICTs in everyday life and practice. The question - what digital 
technologies do to the concept and experience of human being 
- lies in most DA studies e.g. [37], in addition to the 
consideration of how people shape and are shaped by digital 
artefacts and their infrastructural systems [38]. 



1) How is ICT being investigated?  
Anthropology is best known for its ethnographic approach 

- long-term, participatory, and experiential observation and 
documentation - providing a distinct descriptive contribution 
to interdisciplinary discussions. Anthropologists link both 
theoretical and ethnographic discussions to ‘tack between the 
most local of local detail and the most global of global 
structure in such a way as to bring them into simultaneous 
view’ [39]. For DA, two primary methods have emerged: 
researchers who conduct projects wholly in cyber- space; and 
those who study the use of ICTs by their informants, 
contextualised in the offline world. Reference [40] proposes a 
third, blending both online and offline field sites through 
immersive cohabitation (being an observing participant in 
both worlds).  

2) How ICT shapes daily life and why digitalisation is so 
integral to daily life? 

DA explores how ICT shapes daily life through either a 
broad viewpoint or through a narrower lens, with mobile 
phones being a key subject of many studies from as far back 
as the 1990’s (see [41] for a review). Examples from the 
broader end of the spectrum include [42] who describes the 
mobile phone to be an extension of self, whilst [43] explains 
how phones have enabled personalisation and provides a full-
time intimate community. ICTs are shown to provide 
teenagers autonomy from their parents [41], and shift power 
dynamics through altering relationships between consumers 
and companies, giving rise to prosumers [44]. Examples from 
a narrower focus include studies on specific capabilities that 
digitalisation have enabled: ease of photography [45]; a virtual 
‘third’ place through gaming and social media [46], peer-to-
peer services connecting supply with demand [47]. Prior to 
social media the way people communicated was dualist – 
either private conversations or public broadcasting. Whereas 
now, social media has been defined as ‘scalable sociality’, 
occupying a space of group sociability that wasn’t possible 
before. One that allows the user to determine the group size 
and privacy level [48]. All these examples are presented as 
positive changes to society. However, ample DA studies also 
explore the negative consequences associated to digital life, 
such as overuse, reliance and addiction [49]. 

Discussions amongst anthropologists about ‘why’ certain 
phenomenon occur are, again, deliberated in either a general 
or specific manner. For example, [46] discusses the broad flow 
of culture, animated through online content feeds which 
results in a copious mix of interpersonal and mass media 
information accelerating diffusion. In more specific 
reflections, [45]’s study on smartphone photography 
highlights the rapidity of new social norms around beauty 
which have been facilitated by selfie apps. Finally, another 
example is [50] who investigated the use and consequences of 
social media in nine countries. Results emphasise the great 
variability across cultures, such as the meanings attached to 
social media. In South Italy it’s seen as detracting from 
education but in Brazil it constitutes education. 

IV. DISCUSSION 

A. Comparison of research fields 
It is worth re-emphasising that this paper is far from an 

exhaustive review of all approaches applied to the subject of 
ICTs in daily life. Nor is it systematic in nature. The intent is 
to represent a range of approaches from the social sciences, 
broadening understanding and highlighting what can be learnt 

and built upon within the smart sustainable technology 
community. Table 1 synthesises the literature reviewed, and 
Fig. 1 provides typologies of: methods; units of analysis; and 
insights, to visualise approaches along spectrums and guide 
comparisons. From both Table 1 and Fig. 1 it is clear each 
approach provides a different perspective into understanding 
digital daily life. The mapping of each on to the various 
spectrums in Fig. 1a shows that there is a good coverage of 
quantitative and qualitative methodologies but a shortfall in 
longitudinal studies. There is a wide range of analytical lens 
used along the human/non-human spectrum (Fig. 1b), from 
practices and time to competences and attributes (Table 1). As 
we focus on research studying the micro-scale of the 
individual, it is unsurprising that the five approaches are 
generally to the left of Fig. 1b. We chose to display an 
individual/society scale as it helps identify which of the 
approaches also include wider societal variables in their 
analyses. DA is a good example which studies an individual 
or group and reflects on their surroundings/context in society.  

The framework used to review the literatures included 
whether results provide insights on the process of 
digitalisation (the rationale, the ‘why’) and/or the outcome of 
digitalisation (the changes enabled by digitalisation). It 
became clear that each approach leans more towards one or 
the other. Adoption models provide more insights on the 
process whilst time-use research focus more on the outcome. 
Fig. 1c highlights that even across only five approaches there 
is a wide range of insights provided, driven either by data or 
theory and covering both outcome and process. Each approach 
occupies a different space in the three Fig(s), showing that no 
one approach provides an all-encompassing perspective on 
digital daily life. One notable similarity across the pistes - 
something that is learnt despite the analytical lens digital daily 
life is studied through - is that digital devices and associated 
infrastructure have had wide implications on the different 
elements within each model, theory or framework. In time-use 
research, the key variables of activity type and time allocation 
have altered with digitalisation enabling new uses of time such 
as multitasking and doing activities quicker. From SPT we 
learn that digitalisation has changed the materials, meanings 
and competences of different practices. The adoption process 
of innovations have also transformed with new attributes being 
offered and new ways of communicating information about an 
innovation thus altering diffusion. In domestication theory, the 
pathways to learning different competences are impacted by 
digital technology use and experiences. Within DA, insights 
reveal digitalisation has shifted and is continuously shifting 
the functions and processes within and around an individual’s 
context. All these examples allude to the fact that digitalisation 
has had far reaching and complex impacts. 

B. Advancing research 
For industry, researchers, and professionals looking to 

couple their work on the integration of smart technologies and 
IoT into daily life and the network, with more foundational 
social science approaches and advance understanding on their 
impacts, the proceeding section outlines useful insights 
regarding methodologies and analyses. 

1) Methodology 
The methodologies presented throughout Section III are 

wide ranging and provide a toolbox of approaches. Studies 
concerned with how different sustainable ICTs are interlinked 
with each other across daily rhythms and what the potential 
displacement effects are, could draw inspiration from time-use 



research. For example, [8] developed a conceptual framework 
for systematically assessing the impact of ICT on time and 
energy use. SPT also considers sequencing and patterning of 
human and computer interactions but through the lens of 
practices. Reference [51] combined both time-use and social 
practice approaches using interviews and electricity metering 
data to investigate 1) time as a resource; 2) practices as 
configuring temporalities; 3) collective and personal temporal 
rhythms - how shared and individual temporalities influence 
the performance of practices. Lessons can also be learnt from 
digital anthropology on methods for gathering detailed 
insights and learn about digitalisation over time. As the world 
of ICT advances rapidly, longitudinal ethnographic studies 
capturing usage and user experiences would help better 
understand what the successful learning processes are for 
integrating various sustainable technologies (such as smart 
transport or energy systems) into daily life. 

2) Analysis  
The various theories and units of analysis touched upon 

within this paper have identified the importance of including a 
rich set of contextual variables within research. Adoption 
models emphasising the role of social influence and SPT 
highlighting that the way technologies are used are shaped by 
broader social patterns, are relevant for the consequences of 
digitalisation and how much energy they use. Domestication 
theory also offers an interesting analytical lens to pay more 
attention to the longer-term domestication biographies of 
different users. As [16] suggests, this would enable analysis to 
encompass the wider influences on everyday lives and 

practices that ultimately shape the impacts that technologies 
come to have. 

V. CONCLUSION 
Digital technologies have rapidly become intertwined into 

daily life. To study society, human behaviour, or our impact 
on the environment and to overlook digitalisation would be 
folly. Research is needed which will unearth common 
processes and mechanisms which are robust to variations in 
context, ensuring insights are generalisable, scalable, and not 
constrained by research norms and practices in specific 
domains. The unique contribution of this paper is a synthesis 
of disciplines, approaches and theories all studying the ICTs 
in daily life from across the social sciences, bringing together 
key aspects to provide holistic insights with wide applicability. 
We hope that this review encourages the discussion and 
development of integrated research with the ultimate goal of 
informing the common social need of ensuring a smart digital 
daily life helps and not hinders efforts for sustainability. 
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